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This volume contains the edited proceedings of papers from
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Ireland, Kazakhstan, Kenya, Northern Ireland, Romania,
Russian Federation, Spain, Turkey, UK, and the USA.
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The organisers would like to thank the BCS and Solent
University for their support.
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Transdisciplinary Research and Education – A Perspective
Dr. Pratap Chillakanti, PhD, MBA
pratap@rewardscloud.com

Abstract
Transdisciplinary Research and Education is a growing field in many subject domains such as
Sustainability, Health and Medicine, Natural Sciences, Social Sciences, Engineering, and
Technology. In a globally oriented, complex world, problems can often best be solved by
transdisciplinary collaboration. The participants include academic and non-academic actors,
community stakeholders, governments, and other leaders, who jointly define the problem and find
solutions. Knowledge sharing and mutual learning is integral to transdisciplinary collaboration.
Another aspect of such collaboration is the use of the right technologies.
The focus of the presentation is to give a broad perspective of the field of transdisciplinary
research and education. Real life examples from industry and academia demonstrate the importance
of this growing field. The pertinent issues in educating tomorrow’s leaders in transdisciplinary
thinking are brought to the forefront. The fundamental role of an educator and the new structure of
course and curriculum design are presented. Finally, the role of technology in facilitating
transdisciplinary research and education is addressed.

1. Setting the Stage
Covid-19 highlighted the importance of collaborative research and education. Collaboration is now a common
model of research the spans academics, industries, and communities. As noted by many researchers and industry
practitioners, there is a gap in what educators and schools provide, what students need, and what the community
expects in terms of solving practical problems of a society characterized by complexity. There is an urgent need for
next generation technology platforms to foster effective collaboration across disciplines to address complex and
wicked problems in a society. In addition, there is an immediate need to critically evaluate the existing education
paradigms. We should progress towards a model of student-centered active learning that goes beyond the standard
learning outcomes to include meta-cognitive abilities. In this context, a strong emphasis is placed on skills and
activities that promote collaboration. It should also be noted that today’s users are accustomed to a convenient user
experience in all aspects of their daily lives as witnessed in using services like Uber, Netflix, Amazon, and others.
Educational institutions that can uberize and deliver a compelling and convenient experience to their students,
researchers, and educators have a significant advantage.
Transdisciplinary Education and Research (TER) is an increasingly significant aspect of solving 21st century
challenges facing humanity. These challenges span various domains such as sustainable environment, energy, water,
and health care. In today’s world, the complexity of the challenges in these domains dictate that the participants include
academic and non-academic actors, community stakeholders, governments, and other leaders, who jointly define the
problem and find solutions. The collaboration occurs at many levels including intra-organization, inter-organization,
public-private enterprise, government-to-government, and country-to-country. Such collaboration is characterized by
production and sharing of 1) knowledge artifacts comprising of documents, processes, videos, images, web links, and
2) a variety of tools and technologies that facilitate collaboration, information security, communication, and
coordination.
The focus of this paper is to give a broad perspective of the TER field. Real life examples from industry and
academia demonstrate the importance of this growing field. The pertinent issues in educating tomorrow’s leaders in
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transdisciplinary thinking are brought to the forefront. The fundamental role of an educator and the new structure of
course and curriculum design are presented. Finally, the role of technology in facilitating transdisciplinary research
and education is addressed.

2. Transdisciplinary Collaboration
The first use of the term “transdisciplinary” was in the early 1970s [1]. Nicolescu described transdisciplinarity
that is at once between the disciplines, across the different disciplines, and beyond all disciplines [2]. Many
distinguished researchers and educators have made significant efforts and proposed approaches to describing
transdisciplinarity and contrasting it with interdisciplinary and multidisciplinary terminology over the last several
decades. The great contributions of these authors in the development of transdisciplinary research and education are
presented in [3], [4], [5], [6], [7], [8], [9], [10], [11], [12], [13], [14], [15], and [16]. A common set of themes, features,
and characteristics emerge from these efforts in transdisciplinarity education and research. Table 1 captures these key
characteristics.
Ertas [16] defined transdisciplinarity as follows:
Definition: Transdisciplinarity
Development of new knowledge, concepts, tools, and technologies shared by researchers from different
family of disciplines including social science, natural science, humanities, and engineering. It is a
collaborative process of a new way of organized knowledge generation and integration by crossing
disciplinary boundaries for designing and implementing solutions to complex and unstructured problems.
Table 1: Common terms in TER
Complex Problems

Beyond Disciplines
Integrated Disciplines (Environment, Humanities,
hard Sciences, Economics)

Knowledge

Collaboration

Common Knowledge
Shared Knowledge
Integration of Knowledge
Distribution of Knowledge
Interdisciplinary
Multidisciplinary
Transdisciplinary

Collaboration is a key aspect of TER. Figure 1 depicts the elements of transdisciplinary collaboration ecosystem.
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Natural Sciences

Engineering Disciplines

Humanities

Social Sciences

Complex
Problem
Learn
Government

Corporate Industry
Society

Figure 1: Transdisciplinary Collaboration Ecosystem
Collaboration is the act of working together to achieve a common objective (at personal, group, organizational,
national, international levels). The business dictionary defines it as a cooperative arrangement in which two or more
parties (which may or may not have any previous relationship) work jointly towards a common goal [17]. In the
context of this research, the following definition of Collaboration is used.
Definition: Collaboration (from World English Dictionary)
collaboration (kəˌlæbəˈreɪʃən)
— n (often followed by on, with, etc.)
1. the act of working with another or others on a joint project,
2. something created by working jointly with another or others,
3. the act of cooperating as a traitor, especially with an enemy occupying one's own country.
We can surmise that transdisciplinary collaboration encompasses both 1 and 2 together because the fundamental
goal is to create something that goes beyond just the knowledge of one discipline. However, note that the third
definition is equally important in transdisciplinary collaboration. In fact, most of the security lapses occur because of
malicious insiders [18]. Any transdisciplinary collaboration framework must address security issues that essentially
deal with security objectives of Confidentiality, Integrity, Availability, Identity, and Authorization. In its most simple
sense, security is “who gets access to what data at what time?” [19].

3. Transdisciplinary Collaboration Examples
Two examples highlight transdisciplinary collaboration. One example, Decline in Fish Population [20]
demonstrates how the researchers from different disciplines, business leaders in the community, government
authorities, anglers, and other community stakeholders came together and collaborated to jointly define the complex
problem, hypothesize possible solutions, and participate in other project related activities. The second example,
Channel Incentives, is the authors’ own example from the high-tech industry. This example demonstrates how the
cross-functional teams, with expertise spanning technology, business, IT, finance, marketing, and legal collaborated
to define and implement a new channel partner incentives solution to engage partners and increase revenue and
profitability for a company.
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Example 1: Decline in Fish Population
Figure 2 depicts a summary description of the decline in Fish population. The complex problem addressed was
a sharp decline in the fish population of up to 60% in many Swiss lakes and rivers several years ago. The analysis of
the project resulted in the following observations:
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.

It is a complex problem that impacts society.
A core team of participants came together from the fisheries authorities, the federal government, and the research
institutions.
The team held a meeting to discuss the issues and establish a preliminary research goal.
They agreed that it was unclear as to what the causes could be and, they emphasized their determination to launch
a transdisciplinary research project.
A wide spectrum of participants from academia, industry, researchers, and other stakeholders were added to the
project team.
Community stakeholders were added to the project team.
Joint meetings were held to establish the research goals and specific tasks.
The transdisciplinary team worked on constructing a joint problem identification with an emphasis on a common
understanding and description.
Mutual learning facilitated the generation of the joint problem statement.
Multiple perspectives were put forth and captured as hypotheses.
Majority voting was used to select the hypotheses for further investigation.
Multiple sub-projects were initiated to study the issues.

The focus was to understand the societal problem description, the goals of such projects, the participants
involved, and the requirements/process/activities that are typically associated with such initiatives. These insights are
mapped onto activities and sub-activities in the software tool that was developed to aid in the evaluation of technology
platforms for use in transdisciplinary collaborations.
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Problem

BCS INSPIRE 2021

Sharp decline in fish catches. Revenue
impacting to both anglers and authorities
who sell fishing licenses

Activitiess

Goal

Decline in
Fish
Population

1) Document size of fish stocks and their
health, 2) Identify causes for decline in fish
population, and 3) Propose counter
measures to remedy the situation

Participants
1) Business representatives
2) Federal Govt.
3) Research institutions and scientists
from different disciplines- fisheries
science, environmental chemistry,
ecotoxicology, physiology, population
biology, limnology, hydrology, and climate
research
4) Society stakeholders- Fisherman,
conservation groups, fishery authorities,
operators of sewage treatment plants, and
representatives from the Swiss Society of
Chemical Industries

1. Joint meeting among
participants to discuss their
perspectives of why the catch
declined.
2. Different explanations were put
forth by different disciplines.
3. Experts from different
disciplines put together
possible causes of the fish
catch decline in the form of
hypothesisdocuments/discussions
4. The hypothesis were arrived at
after mutual learning and
discussions
5. Majority voting determined if a
hypothesis was accepted or not.
6. Cause-effect model was created
through mutual learning
(discussions/whiteboarding)
7. Seventy-seven sub-projects
created, and project leaders
facilitated between teams.
8. Continuous cooperation with
stakeholders

Figure 2. Summary description – Decline in Fish Population

Example 2: Channel Incentives
Figure 3 captures a summary description of the channel incentives project. Many companies in the high-tech
industry sell their products and solutions through a network of channel partners. These partners are vendors who sell
products and solution from different companies to their end customers. In return, the companies offer them incentives
including rebates, discounts, and market development funds. The author is associated with one such incentive program
for channel partners in a Fortune 50 company. From Figures 2 and 3, it can be observed that in both projects, common
themes emerge, particularly in terms of activities that drive collaborations. It is this common set of activities that are
used to specify the technology requirements that drive the evaluation and selection of the appropriate technology for
use in transdisciplinary collaboration.
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Create a new incentives
solution for channel partners

Activities

Goal

Channel
Incentives
(author’s work!)

1) Replace an existing,
outdated solution, 2) Automate
the rewards calculations, and
3) Reinvent the partner ease
of doing business

Participants
1) Program teams,
2) IT
3) Teams from partner
marketing, change
management, finance,
legal, and partner
communications
4) Stakeholders - partner
account managers (PAMs)
5) Selective high -performing
partners

1. Joint meeting
2. Different explanations
3. Experts from different
disciplines
4. Mutual learning and
discussions
5. Mutual learning
(discussions/whiteboarding)
7. Sub-projects created, and
project leaders facilitated
between teams.
8. Continuous cooperation
with stakeholders

Figure 3. Summary description – Channel Incentives

4. Educators’ Role in the Creation of Transdisciplinary Thinkers and
Scientists
Education and Research have evolved since the beginning of time. Significant research went into understanding
how people learn, what learning objectives mean, etc. Ever since Bloom’s taxonomy was proposed to aid educators
set the learning objectives driven by domains: Cognitive, Affective, and Psychomotor [21], many educators and
researchers such as Myers-Briggs [22], Kolb [23], and Felder [24] proposed innovative learning style theories. The
predominant goal of all these approaches is to help educators understand and design their learning content such that it
enables effective learning. The Internet boom and associated technology innovations in 1990s and 2000s have
dramatically changed the way in which people learn. The technology innovations led to the use of tools like WebEx
[25] that ushered the use of asynchronous and virtual learning. In academia, they use learning platforms such as Black
Board [26] and Canvas [27] to complement classroom learning with online self-paced learning. In addition, the advent
of collaboration tools such as discussion forums, instant messaging, etc. have become effective tools in the hands of
millennium learners for collaborative learning. In the last ten years, most learning platforms have integrated discussion
forums with their learning management software. In essence, the world is moving toward connected learning
experiences. Table 2 captures the evolution of enabling technologies and their impact on advances in TER (measured
in terms of Google search results with the keyword transdisciplinary collaboration).
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What then is the role of an educator in facilitating student learning to prepare them for effective transdisciplinary
collaboration to solve complex problems impacting society? Numerous researchers and scientists have investigated,
experimented in their classrooms, and identified the desirable characteristics of a modern educator. Five distinct
attributes seem to define the role of such an educator: 1) transition from traditional knowledge mediator to a coach
and process facilitator, 2) partnering with students, 3) partnering with faculty across disciplines, 4) partnering with
society stakeholders, and 5) rethinking learning objectives, course design, and curriculum design. In the next section,
these attributes are demonstrated in the context of learning outcomes and course design.

Table 2: Technology Evolution and Transdisciplinary Collaboration
Search
results
(TD Collab)
Technology

2,230

5,970

Windows, Java,
Internet, Email,
Messaging,
Web browsers
Digital Video,
Mobile Phones,
Online
gaming...

Broadband
internet.
iPod. Adobe
Flash and
YouTube.
Windows XP
and Office
2003. Open
source and
free software.
Peer-to-peer
networking.
File sharing.

Netflix,
Amazon, eBay,
Google,
WebEx, Yahoo
…

Skype,
WebEx,
Myspace.

Timeline

1995-2000

2000-2005

14,700

Blogs, portals,
intranet, and
wikis
Wikipedia,
Wireless
networks.
Online
learning.
Agile software
development.
Digital
Cameras.
Digital video
streaming.
Hybrid
vehicles. VOIP.
Mobile phones
and text
messaging.
Facebook,
LinkedIn,
Twitter,
2005-2010

16000

17,7800

Collaboration
technologies.
Online learning,
Video
conferencing,
smart boards.
Billions of
internet users.
Quantum
computing.
GitHub for
collaborative
source code
sharing. Higgs
boson
discovery.

Gravitational waves
detected. Scientists view
the electron through a
powerful electron
microscope.
Transdisciplinary
collaboration in K-12
education and
undergraduate / graduate
education

Tesla, Bitcoin

2010-2015

2015-2020

5. Learning Outcomes and Activity Design
Through systematic literature review, the core skills and core activities in the context of TER were identified.
These are depicted in Table 3. Using these core skills and core activities as a framework, educators can establish the
desired learning outcomes, and can design appropriate activities in a classroom.
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Table 3: Core Skills and Core Activities in TER
Skills
Requirements

Activity
Requirements

Learner

Teacher

Researcher

Chief
Information
Officer

Writing

Analyzing problems
collaboratively

Collaborate with
learners and
teachers

Collaborate with
learners and
teachers

Collaborate
with
researchers
internally

Facilitate
security
requirements

Collaborative
learning

Engage in group
discussions

self-directed &
on-demand
learning

Facilitate class
discussions

Collaborate
with
researchers
externally

Facilitate
integration
requirements
collaboratively

Critiquing

Share knowledge

Participate in
class group
learning
activities

Communicate with
class and
individual students

Create and
participate in
communities of
practice

Assess Vendor
from an
Infosec
viewpoint

Listening &
Engagement

Co-produce
knowledge

Participate in
project group
discussions

Conduct online
lectures

Engage in
discussion
forums

Curiosity

Involve community
experts in problem
definition and
solution generation

Communicate
with learners and
teachers

Upload courses,
tests, and
assignments

Upload content

Group
discussion

Participate in
communities of
practice

Take selfassessments

Facilitate activities
to build skills

Mentor learners
and other
researchers

Reflection

Collaborative
planning

Take graded
assessments

Facilitate
student reflections

Conduct online
seminars

Seek and give
feedback

knowledge share
with peers and
others

Facilitate
student evaluations

Facilitate
mutual
learning

Produce shared
language/vocabulary

Make
presentations
online

Mentor students

Co-produce
knowledge

Write critical
reflection

Interact with
experts and
mentors

Conduct class
surveys

Work with
stakeholders
for
joint problem
definition

Interactive
communication
and
collaboration
with peers
Presentation

Figure 4 depicts an illustration of using these guidelines to identify the learning outcomes and activity design in
a classroom. It should be noted that the illustration also embodies the notion of an educator who is exhibiting the
characteristics and behavior of coach/facilitator who is also partnering with students in terms of activity design.
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Figure 4. Learning Outcomes and Activities Design

6.

Role of Technology in TER

Figure 5 illustrates the technology mapping for the activities prevalent in TER. Using the results of the systematic
literature review, real-life project examples, and the author’s expertise in active learning and collaboration, the use
cases for the various roles were identified and these use-cases were further mapped to the appropriate technologies.
A software tool was developed to evaluate technology platforms for use in TER. The technology mapping is reflected
in the backend system logic of the tool and served as a supplement to implement evaluation criteria that was produced
based on the core skills and core activities identified (Table 3).
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Figure 5. Technology Mapping for Prevalent TER Activities

7. Conclusions
The author’s research identified a need to define evaluation criteria for selection of the technology platforms for
use in TER. First, through a systematic literature review, core skills and core activities prevalent in TER were
identified. These core skills and core activities were used to illustrate how educators can design their course activities
to achieve the learning outcomes that are relevant in TER. The research also identified the changing role an educator
to train the learners in acquiring the necessary skills to be successful transdisciplinary collaborators in the future to
solve society’s complex problems. Finally, the research resulted in a software tool based on the core activities and
core skills to help in the evaluation of technology platforms for use in TER.
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Abstract
Article 26 of the Universal Declaration of Human Rights affirms that
education is a fundamental human right for everyone. In this time of
crisis brought about by the outbreak of Covid-19, caused by the
Corona Virus (SARS-CoV-2), educational institutions (schools,
colleges, and universities) across the globe have discontinued inperson teaching and have switched to blended, and in many cases,
solely an online mode of teaching. This conversion from face-to-face
learning in a classroom to online learning has been beneficial, yet
concurrently has raised a number of challenges.
In the UK, there is a legal duty on local educational authorities, to
ensure, amongst other things, that there is an efficient provision of
education to meet the needs of the local population, that this service
promotes high standards, ensures fair access to opportunity for
education and learning, and promotes the fulfilment of learning
potential. In January 2020, the UK government introduced a new legal
duty on schools, in England, to provide remote education to pupils
unable to attend school due to Covid-19.
It is widely acknowledged that law and ethics do have in common
certain key principles and obligations. Therefore, the law will clearly
apply and lead directly to the appropriate ethical conclusion.
However, to rely solely on law as an ethical guideline is clearly
dangerous because in certain circumstances bad laws exist, and
history is littered with many examples. Inadequate laws may bind
rules on society that fail to provide ethical guidance. Such laws may,
in some instances, excuse a society from fulfilling certain obligations
and duties, or allow a society to justify their unethical behavior.
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It is necessary to consider whether stakeholders (e.g. governments,
local education authorities, schools, teaching trade unions, educators,
parents, guardians, pupils) were or are under an obligation/duty to
have done or not have done something. In order to identify these
ethical duties, this paper presents a framework, which sets out generic
traditional ethical concepts that can be used to flag potential ethical
obligations. These are: 1) Quality of life; 2) Use of Power; 3) Risks
and reliability; 4) Property Rights; 5) Privacy; and 6) Equity and
Access.
A lens is a tool used to bring light to a fixed focal point, and by
analogy this framework will be applied to the arguments that present
the challenges of deploying e-learning, in order to bring light to a set
of ethical duties, a focal point, that will be a set of obligations for
various stakeholders. Fulfilling these ethical responsibilities will
enable education, in this crisis brought about by this pandemic, to
address the issues of accessibility, affordability, flexibility, life-long
learning, learning pedagogy, and have educational policy and law that
is truly imbued with humanity and unity. This presentation will argue
that it is naïve and simplistic to suppose that a solely technological
solution will enable the learners to surmount obstacles to online
learning in order to improve their life chances. What is required is a
more holistic approach, which based the construction and adoption of
ethical, cultural, and economic infrastructures. There is evidence that
pre-existing socioeconomic inequalities, for example, access to
resources such as WiFi, learning spaces, and tutoring, were
exacerbated or bought to the fore during the pandemic.
Keywords: eLearning, Ethics, Obstacles to online Learning,
Pandemic crisis

1.0 Introduction
In his opening remarks at the media briefing on Covid-19 held on 11th March 2020,
the Director General of the World Health Organisation (WHO), Dr Tedros Adhanom
Ghebreyesus, declared the outbreak as a pandemic [1]. In order to protect health,
minimise economic and social disruption, and concurrently respect human rights,
governments and societies around the globe activated comprehensive strategies to
prevent infections, save lives and minimise impact.
Social distancing is a conscious increment in the physical gap between people. It
was used as a tactic to curb dissemination of the disease. In the UK, Prime Minister
Johnson, on 16th March 2020, stated “now is the time for everyone to stop nonessential contact and travel”, with lockdown measures legally coming into force, in
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the England, ten days later [2]; similarly in other countries of the UK. Lockdown
measures forced global physical closure of businesses, sport and cultural activities,
and educational institutions. Many companies and organisations, migrated to online
platforms, in order to continue providing their goods and services. This also included
education institutions such as primary and secondary schools; colleges of further
education; and universities.
Although the concept of online learning, has a range of meanings attached to it [3],
it can be viewed as a term to describe an emerging approach to learn at students’
own premise through advanced information-communication technologies (such as
Blackboard, Moodle, YouTube, Virtual Reality) either asynchronously or
synchronously [4]. Fundamentally, it is the use of the internet and some other
important technologies to develop materials for educational purposes, instructional
delivery and management of program, and to deliver education. Succinctly put, it is:
“anytime/anywhere access to education made available through the internet” [5].
The efficacy of online learning must be rooted in the understanding of the benefits
and limitations, of which there are many [6, 7]. The crisis-response migration into
online learning, raises a number of social, ethical and legal challenges and
opportunities, as we battle to eradicate the pandemic. This paper focuses on the
ethical issues.

1.1 A Right to Education in a Pandemic
The right to Education is a fundamental basic human right. Article 26: Universal
Declaration of Human Rights, declares: “Everyone has the right to education.
Education shall be free, at least in the elementary and fundamental stages.
Elementary education shall be compulsory. Technical and professional education
shall be made generally available and higher education shall be equally accessible
to all on the basis of merit” [8].
The reasons as to why education is a fundamental human right are outlined by the
United Nations Education, Scientific and Cultural Organisation (UNESCO), who
forcefully argue, amongst other things, that a right to education ensures the
development of a fully rounded human being. Education is a powerful tool in lifting
socially excluded children and adults out of poverty and into society; and narrows
the gender gap for girls and women. For this human right to work there must be
equality of opportunity, universal access, and monitored and enforcible quality
standards [9]. Human Rights Watch (HRW) argue that there has been a massive
disruption to children’s education highlighting the need for governments to devote
serious attention and resources to ameliorate, mitigate, and correct the long-standing
inequalities in education systems that have been highlighted and exacerbated during
the pandemic. Amongst a set of key recommendations, HRW argue that learners
continue to be able to exercise this fundamental right to education via affordable,
reliable, and accessible internet provided by governments [10]. It is vital to
understand that the migration of education to online allows learners to continue to
exercise their fundamental basic human right.
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In England, there is a statutory duty on schools & local authorities to comply with
the law. There is a legal duty on local educational authorities, to ensure, amongst
other things: an efficient provision of education to meet the needs of the local
population; and that the Service promotes high standards, ensures fair access to
opportunity for education and learning, and promotes the fulfilment of learning
potential [11]. A temporary continuity direction under the Coronavirus Act, 2020
placed a new legal duty on schools, in England, to provide remote education to pupils
unable to attend school due to Covid-19 [12].

1.2 Computer Ethics
The study of computer ethics can be viewed as: “.... The study of the ethical questions
that arise as a consequence of the development and deployment of computers and
computing technologies.” [13]. It is generally recognised that law and ethics do have
in common certain key principles and obligations. Thus, the law will apply and lead
directly to the appropriate ethical conclusion. However, to rely solely on law as an
ethical guideline is dangerous because in certain circumstances bad laws exist [14,
15]. Imperfect laws may bind rules on society that fail to provide ethical guidance.
Such laws may, in some instances, excuse a society from fulfilling certain
obligations and duties, or allow a society to justify their unethical behaviour. Thus,
to solely rely on the law to guide human actions can be dangerous. Ethical judgments
simply do not have the same deductivity and objectivity as scientific ones. However,
such judgments should be based upon rational ethical principles and sound, carefully
reasoned arguments. Normative claims are supported by: “An appeal to defensible
moral principles, which become manifest through rational discourse” [15]. A
normative claim can only be substantiated, and a rational discourse presented,
through an appeal to such principles.
Thus, with regard to the ethical issues raised by the development and deployment of
eLearning in a pandemic, outlined in Section 2, this paper will present traditional
ethical concepts. These will be used to assist in identifying the concerned ethical
issues. In Section 3, a number of normative ethical principles are identified, sourced
from formal ethical theories. These will be required for the substantiation of a set of
ethical duties that are advocated in Section 4 of the paper. It will be argued that these
duties must be fulfilled by one or more stakeholders such as: governments, ICT and
educational professionals, teaching trade unions, parents, guardians, pupils, etc. The
paper will argue that making certain stakeholders, and citizens in general, aware of
a broader picture that reveals the ethical context of Education and Technology that
we can collectively fight for social justice in our response to deploying eLearning in
this pandemic

2.0 Traditional Ethical Concepts
The US Content Subcommittee of the ImpactCS Steering Committee [16] present a
framework listing a set of traditional moral and ethical concepts that could be used
to flag potential ethical issues in a given case. In terms of personal and professional
responsibility, the committee recommended the following six traditional moral and
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ethical concepts: 1) Quality of life; 2) Use of Power; 3) Risks and reliability; 4)
Property Rights; 5) Privacy; and 6) Equity and Access. In order to become a
responsible computer professional, the ImpactCS Steering Committee argued that
one must be able to examine the standards for the rightness and wrongness of actions.
The focus of this paper is to look at the issues of Quality of Life, Use of Power and
Equity and Access in the development and deployment of eLearning in this
pandemic. The respective commentaries for these three ethical concepts are
presented in Table 1.
Table 1: Commentaries for three Ethical Concepts

Ethical Concept

Commentary

Quality of Life

Is faster, better, more, always an increase in
quality of life for users of technology? Do
designers' and decision makers' conceptions of
quality of life correspond?

Use of Power

Technology is not totally constrained by physical
or mathematical principles, each design decision
for that technology is an exercise of power. Need
to understand the ethical choices that face both
the powerful and the less powerful.

Equity and Access

Careful consideration needs to be given to the
extent to which modern technology has divided
us into those who have access to the power of
technology and those who do not.

The following analysis will reveal the social analysis and ethical issues, across
differing deployments of eLearning, which allow for a stakeholder to examine
rightness and wrongness.

2.1 Quality of Life
Even though education has migrated online, as a response to Covid-19, it still
remains a fundamental basic human right in the now digital world. At a microscopic
level, it is of critical importance in improving the quality of life of individual people
and organisations; at a macroscopic level it can improve the quality of life for entire
nation states in a global information society. The quality of life is improved via the
connecting of the two for they allow: self-motivation, self-direction, selfempowerment and self-actuation, cumulatively leading to the development of a fully
rounded human being.
The Organisation for Economic Co-operation and Development (OECD) argue that
the provision of equitable and inclusive access to digital learning resources can, to a
large degree, increase the Quality of Life [17]. However, other areas of inclusion and
equity during the school closures must also be considered by designers and decision
makers. These include:
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x
x
x
x
x
x
x
x
x

Supporting education of disadvantaged students
Ensuring distribution of food to students
Ensuring wellbeing of students
Ensuring provision of social services to students
Supporting Special Educational Needs (SEN) students
Addressing emotional needs of students
Supporting students whose parents have limited command of the language
of instruction
Ensuring social development of students
Supporting students at risk of violence at home [18].

What is apparent from the above list is that it is a falsehood to suppose that a solely
technological solution will enable the learners to surmount obstacles to online
learning in order to improve their Quality of Life. This must be understood by
decision makers in faculty, amongst academic staff, communities, societies, and
local, regional and national governments.

2.2 Use of Power
There is a clear delineation between those who have access to, enjoy and benefit
from eLearning; and those who do not. Not all social groups wield power over their
own individual lives and are to some extent unable to manage their lives properly.
In other words, they are not empowered. School, college and university closures
have a very real impact on all students, but especially on the most vulnerable ones
who are more likely to face additional barriers. Those living in poverty,
geographically remote areas or urban slums, students from ethnic minorities and
indigenous communities, immigrant and refugee students, LGBT+ students and
students with Special Education Needs (SEN) are particularly exposed by this
current coronavirus pandemic [17]. In the UK, studies have revealed that
disadvantaged and vulnerable students are significantly less engaged in remote
learning. A UK schools study reported that 62% of vulnerable students and 58% of
students with SEN were less engaged in remote learning than their classmates [19].
In order to become responsible designers, developers and deployers of eLearning,
there is a need to steer clear of naïve analysis that states simple access to a computer
with broadband access will lead to empowerment. There is a need to understand
Information and Communication Technologies (ICTs) and eLearning in the context
of poverty and inequality, along the lines of race, socio-economic status, educational
attainment, immigration status, sexual orientation, and geography. Only by
understanding these power dimensions can ICT and eLearning bring
democratisation and liberation to all peoples’ lives.

2.3 Equity and Access
An almost universal response to school closures has been the creation of online
learning platforms to support teachers, students and their families. However, not all
students have the same access to information and communication technologies. This
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problem is faced across counties to a lesser or larger degree [20]. Typically, the most
vulnerable students might not have access to digital learning resources. During the
pandemic, many nations have been using digital pedagogical tools and virtual
exchanges between students and their teachers, and among students, to deliver
education as educational institutions closed. In response to the challenges they face,
countries have developed specific and sometimes innovative policy initiatives,
including: partnerships with national educational media and free online learning
resources to reach all learners (Good examples include New Zealand, France,
Portugal, Columbia and UK); distribution of free electronic devices and learning
material (Good examples include Chile, Slovenia, Greece); and the continuity of
limited physical educational services for the most vulnerable [17].
There is not just one digital divide but multiple divides which relate to a variety of
factors such as: gender; age; ‘ethnic clustering’; uncertainty of living/financial
conditions; work insecurity, and social insecurity [21]. Many changes have been
occurring in identifying vulnerable groups who are subject to social disadvantage as
a consequence of age and disability as well as other factors such as low educational
achievement, poverty and living in remote rural areas. These groups of people
despite living in developed countries, often with strong economies, are not included
or not keeping pace with technological developments and opportunities [22]. This
pandemic has bought into sharp focus these digital divides.

3.0 Ethical Normative Principles
In the development and deployment of computing technology a number of social,
legal and ethical issues can be invoked. Legal issues can be resolved via the use of
legal doctrine, which is a framework presenting a set of rules, procedural steps, or
tests, through which rulings can be determined in a given legal case. In the same vein
the most important ethical issues surrounding the deployment and development of
computer technology can be resolved by making a rational appeal to traditional
ethical principles and theories and so extend them to the use of new technologies
and approaches, such as eLearning. There is a plethora of ethical theories that have
been developed throughout history and one or a combination of these can be
selected. Fundamentally there are two basic approaches to ethics:
1.

2.

Deontological theories, define actions as essentially right or wrong
regardless of the consequences they produce. An ethical action might be
deduced from a duty (Pluralism) or a basic human right (Contractarianism)
but it never depends on its projected outcome.
Teleological theories give priority to the good over the right, and they
evaluate
actions
by
the
goal
or
consequences
that
they realise. Therefore, actions, defined as morally right, are those that
produce the best or optimise the consequences of choices,
whereas unethical actions are those that do not contribute to the good.

Table 2 presents the normative principles extracted from Deontological theories.
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Table 2: Deontological normative principles

Deontology Duty Based Ethics [23]

Deontology Rights Based Ethics
[14, 24]

One ought to

The right to

.. keep promises (fidelity)

..know

..Right the wrongs that one has inflicted on
others (reparation)

..Privacy

..Distribute goods justly (justice)

..Property

..Improve the lot of others with respect to
virtue, intelligence, and happiness
(beneficence)

..Security

..Improve oneself with respect to virtue
and intelligence (self-improvement)

..Political participation

..Exhibit gratitude when appropriate (gratitude) ..Freedom of expression
..Avoid injury to others (non- injury)

..Freedom of association
..Not to be discriminated against
..Fair access to, and development of,
communication resources
..Protection of cultural identity

Three philosophies under the umbrella of Teleology are: Ethical Egoism (moral
agents ought to do what is in their own self-interest); Utilitarianism (operating in
the public interest rather than for personal benefit; maximises benefits over costs for
all involved, everyone counting equal); and Altruism (in benefit for others, even at
a cost to yourself) [14].
The deontological normative principles in Table 2, along with the three Teleological
approaches, will be used to help substantiate the ethical duties that are advocated by
this paper. By fulfilling these responsibilities, we can help education, in this crisis
brought about by the COVID-19 pandemic, to address the issues of accessibility,
affordability, flexibility, life-long learning, learning pedagogy, and to have
educational policy and law that is truly imbued with the concepts of humanity and
unity.

4.0 Ethical Normative Principles
Seven duties are suggested below, which, if followed, are likely to lead to ethical
design, development and deployment of eLearning. Each rule of thumb is
substantiated by citing one or a number of the ethical normative principles, listed in
Section 3 above. Often there is a lack of relevant knowledge or inexperience of users
regarding the deployment and engagement with eLearning. It is the
design/developer/deployer professional’s duty to instruct in such circumstances.
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Table 3: Seven duties leading to ethical design, development and deployment of eLearning

Ethical Duty
1.
Learning materials need to be made more
accessible to learners with disabilities.
[17].
Duty-Develop Online eLearning Content
compliant with Web Content Accessibility
(WCAG) 2.1 Guidelines [25]
2.
Duty-An employer, as the same health and
safety responsibilities for home workers as
for on-site workers with particular focus on
[26].
-Lone working without supervision
-Working with Display Screen Equipment
-Stress & Mental Health.
3.
Some parents, e.g., parents of immigrant
and refugee students, may not be able to
support their children with home-schooling
due to their lack of proficiency in the
language of instruction [17].
Duty-Develop and make available online
multi-lingual learning resources.
4.
Learning must meet the socio-emotional
needs of the learner via the importance of
play [17].
Duty-Provide social activities, such as
virtual games and reading buddies, via
online learning platforms.
5.
Online learning provider must support
mental and psychological needs of learners.
Duty-eLearning portals must provide
contacts to counselling, health and
psychological services.
6.
As the level of poverty increases in the
community, the rate of internet
accessibilities declined rapidly [27].
Duty-educational provider must offer
vouchers for free/discounted broadband
connection.
7.
Pandemic emphasizes need for digital
literacy education [17].
Duty- Call on agencies to equip people
(students, teachers and parents,
grandparents) with digital skills. E.g., the
British Computer Society (BCS) Essential
Digital Skills Qualifications [28].
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Normative Principle
+Justice, Beneficence & Non-injury.
+The right not to be discriminated
against & fair access to, and
development of, communication
resources.
+Utilitarianism.
+Fidelity, Beneficence & Noninjury.
+The right not to be discriminated
against & fair access to, and
development of, communication
resources.
+Utilitarianism.
+Justice, Beneficence & Non-injury.
+The right to know; not to be
discriminated against; and to fair
access to, and development of,
communication resources
+Utilitarianism
+Beneficence and Non-injury
+Utilitarianism

+Beneficence and Non-injury
+Utilitarianism

+Justice, Beneficence & Non-injury.
+The right not to be discriminated
against; and to fair access to, and
development of, communication
resources
+Utilitarianism
+Justice, Beneficence & Non-injury.
+The right to know; and to fair
access to, and development of,
communication resources
+Utilitarianism

5.0 Conclusions
The objective of applying the ethical framework presented in this paper was to
identify and defend ethical stances that can, and should be, taken into account in the
design, development and deployment of eLearning in a pandemic. In so doing, the
importance of ethical considerations concerning online education in a COVID-19
world can be brought to the attention of various stakeholders, decisions makers and
the wider society; thus, helping to raise the visibility and applicability of sensible,
realistic, and actionable ethical principles in use.
This paper contributes to the current ethical and philosophical discourse relating to
online education in a pandemic. In particular, a set of ethical duties has been
proposed which, in turn, will raise the awareness of the ethical issues, and help as a
practical guide for designers, developers and end-users of eLearning. For some of
these suggested ethical duties UK law applies (e.g., Equality laws, Health & Safety
at Work legislations) and leads directly to the appropriate ethical conclusion(s). But
to rely solely on law as a moral guideline is dangerous because it may lead to
occasions where individuals fail to accomplish their ethical responsibility.
The focus of this paper was limited to looking at the issues of Quality of Life, Use
of Power and Equity and Access in the development and deployment of eLearning
in this pandemic. Further work could look at broadening the focus to encompass the
issues of Risks and Reliability, Property Rights and Privacy.
There is a need to fight for social justice in our response to deploying eLearning in
this pandemic. To engage in this battle we need, as a society, to produce more
responsible ICT/educational professionals and citizens in general to think of, be
more conscious of, a broader picture that reveals the social, ethical, legal and cultural
context of Education and Technology. It is a false notion to think that solely
technology can pave the road to prosperity because our vision of a technological
utopia is driven by ignorance and/or flawed assumptions about race, class, and
gender [29]. We, as a society need to understand the complexities of the realities of
the have-nots in a pandemic. Decision makers need to be aware that simple access
to a computer with broadband access (which in any case is a prerequisite) does not,
in itself, endow empowerment, bring justice, or improve quality of life for the havenots.
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Abstract
Education is the key to success for individuals and communities
anywhere. In the current situation especially in this era of COVID-19
pandemic, education remains important for sustaining physical health
and mental wellbeing for people and economic growth of society.
With continuing and increasing digital divide, the questions remain,
is the education curriculum in Africa relevant? What role is e-learning
and how ready are the key players for implementing changes?
Decolonizing the curriculum is a movement that started some twenty
years ago aimed at ensuring the knowledge and practices of
indigenous people were represented in education curricula of postcolonial countries. In recent times this has been reignited by students
in South Africa and also in the University of London championed by
National Union of Students demanding the placement of indigenous
knowledge on equal footing with curriculum from outside.
Decolonizing the curriculum provides all subjects opportunities to
reconsider teaching matter. This includes who is teaching, what the
subject matter is that is being taught and how it's being taught. This
keynote lecture explores the origin and meaning of decolonizing the
curriculum considering issues of diversification and inclusion. We
report on technology in education, curriculum decolonization and the
possibilities going forward. Africa is resource rich but has been
assessed to be the poorest continent in the world. Access to and the
use of education via e-learning as a tool remains vital for rebooting
development and growth of communities with a view to promoting
knowledge acquisition and economic growth. We report on the
philosophy, structure and mode of delivery of education in Africa. We
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touch on the influence of culture, history and role of e-learning in
ensuring transition from being closed to being an open society and
also in facilitating access-on-the-move to people and resources
outside Africa. In the light of the recently launched United Nations
Sustainable Development Goals, we examine issues of sustainability
and rebooting the future. This paper concludes that decolonizing the
curriculum requires radical change. There are critical questions to be
answered and key factors to be considered if it is to be implemented
successfully. E-Learning has and continues to be an important vehicle
and a tool that has potential to create the necessary change to achieve
success. This does however require all sectors and practitioners to
work together at all levels.
Keywords: decolonizing curriculum, e-Learning,
development goals, relevant education, Africa

sustainable

1.0 Introduction
Education remains a force for good. It provides the key to success in all spheres of
life. In the International Covenant on Economic, Social and Cultural Rights
(ICESCR) in Africa, the right to education is protected by a collection of
international, national and regional legislation [1]. The Committee on Economic,
Social and Cultural Rights (CESCR), defines education as a means of attainment of
all other rights which should reflect a balance between promoting the physical,
mental, spiritual and emotional aspects and the intellectual, social and practical
dimensions of education. [2, 3]. An educated person is able to take control of their
life and contribute to the development of their state.
Africa is home to diverse sources of natural energy (solar, wind, waves, geothermal,
oil and gas), and other forms of natural mineral resources.
Despite having access to this wealth of energy sources, the continent is still referred
to as the ‘Dark Continent’ with little or virtually not enough power for electricity,
water, communication and other infrastructures necessary for economic
development and sustained growth.
Most developing countries including Nigeria have no well-established e-waste
management system for re-cycling of obsolete electrical and electronics products.
The volume of used electronics is large and growing – a consequence of a
consumerist society, whose education seems to be based on meeting the needs of the
society where it is being provided.

1.1 Decolonizing the Curriculum and Effects of Colonialism
The effects of colonialism has been reported as human disaster, one whose
dimension and destructiveness and cataclysm shook Africa to the core tearing the
thread of cultural and historical continuity savagely apart into two that henceforward
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no one ever thinks of one but two Africa, namely the one before and the one after
the holocaust [4].
Decolonization seeks to find the truth about Africa, its culture and its values and its
education. Education has to do with control of knowledge. Now the knowledge of
Africa seems to be based on three main systems of anthropological science, colonial
politics and the ‘civilizing mission’ [5].

2.0 Education Curriculum and Global Development
In considering the important role of education we examine the role it has played in
developed nations such as Singapore, the school’s system and the types of
curriculum being implemented, be it the colonial curriculum or a decolonized
(inclusive) curriculum. This leads to the question: Is the School system and the
curriculum in use in Africa outdated? To answer this question, we examine the
meaning of education curriculum and distinguishing between the types.
For the purpose of this paper, we see the curriculum as a framework for distribution
of knowledge, which should be aligned with notions of diversity and accuracy. The
colonial curriculum is characterized by its unrepresentative, inaccessible, and
privileged nature. It has exclusionary and depreciatory tendencies. It fails to provide
truthful knowledge and discourages many others from engagement with what is on
offer through carefully devised means.
The problems associated with this type of curriculum include psychological,
educational and societal ramifications, that can transcend beyond the academic
environment, a lack of representative teaching which links to feelings of isolation
and disconnect amongst staff and student bodies and a highly visible Black Asian
and Minority Ethnic attainment gaps with low satisfaction rates tied to mental health
issues, and alienation of individuals and groups. It is worth noting that the
knowledge produced and access in education irrespective of the type of curriculum
used, impacts the way in which students go on to successfully dismantle or uphold,
legitimize or reject toxic social and political practices.
The Decolonised (Inclusive) Curriculum considers amongst others the broader
diversity of all characteristics such as ethnicity, race. It has an inclusive curriculum
framework which amongst others, creates an accessible curriculum, enables students
to see themselves and their backgrounds reflected in the curriculum and equips
students with the skills to positively work in a global and diverse world. The results
and benefits of implementing this inclusive curriculum include improvements of the
experience, skills and attainment of all students irrespective of background that are
able to participate fully and achieve learning targets at equal rates as well as a
reflection of the cultural and social backgrounds of all students and helps students
with access to shared knowledge, improve reflective practice and collaborative
learning. Decolonising curriculum and delivery informed by other pedagogical
practices from around the world is key to achieving this.
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2.1

The World Today and Africa

There is an acknowledgement all over the world today of - success and achievement
of personalities, the diversity in languages, culture, explore the challenges, examine
opportunities and outline possibilities and role of education in rebooting the future
taking cognisance of different careers and professions in our society following rapid
advancements in technology enable through education.
In the course of this year, 2021, which marks the beginning of the 3rd decade of this
21st century, we see technology and especially E-Learning as a tool that has helped
to meet challenges brought about by unforeseen circumstances, be they natural or
man-made disasters as well as global health (COVID-19) pandemic. We now live in
an era of globalisation. The world has been made small – easy to see, hear,
communicate and interact. The mobile phone, internet (web) makes us all equal
players on global stage.
However, there is the big challenge of “digital divide”, the “digital literates” and
those who are not. We have a choice to be either passive or active in life. We either
stand aside and watch or take part, join in and play your role.

2.2

Some Key Questions

In addressing issues raised in this paper we identify some key questions to which
answers must be sought. They include
• What is education, culture and technology?
• As a person of African descent in Northern Ireland, from where have we
come and where are we going?
• - An historical excursus
• What role and potential has Education, technology especially computing
and IT on society?
• Transition from being closed to being open
• Access-on-the-move to people and resources inside and outside
Africa
• How is the future being rebooted?
• What makes for sustainable development whilst ensuring viable continuing
personal and professional development and economic growth in the face of
current globalisation for people of African descent in Northern Ireland?
Education is systematic training and instruction (especially of the young, in school,
college, etc.). It is knowledge and abilities, development of character and mental
powers, resulting from such training. In developing this further it is vital to
distinguish between education and schooling. Culture is advanced development of
the human powers; development of the body, mind and spirit by training and
experience. It is evidence of intellectual development (of arts, science, etc.) in human
society. Culture is a state of intellectual development among a people; particular
form of intellectual development. It is an embodiment of all the arts, beliefs, social
institutions, etc., characteristics of a community, race, etc. Technology is defined as
the study, mastery and utilization of manufacturing and industrial methods;
systematic application of knowledge to practical tasks in industry (work and home).
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2.3

Africa – Position, Population and Resources

Africa is the world's second largest and second most populous continent, after Asia.
About 30.37 million km² (11.7 million sq mi) including adjacent islands, it covers
6% of the Earth's total surface area and 20.4% of the total land area. With about 1
billion plus people (as of 2009) in 54 countries, Africa accounts for about 14.72% of
the world's human population. Africa is a resource-rich continent but all its countries
are still classified today as developing nations or emerging economies. To put it in
in context, Africa is bigger than the USA, Canada and India combined in terms of
land or space.
In terms of percentage of world’s natural resources, Africa is home to 60% Arable
land, 90% Raw material reserve, 40% Gold reserve, 33% Diamond reserve, 95%
Platinum reserve. It has manganese, iron, wood, uranium, copper, crude oil etc., yet
Africa is seen and continuously labelled the ‘poorest’ continent in the world.

3.0 Education and Development
Education has a monumental role to play in the development and sustenance of
people and society. Higher education institutions (HEIs) play important role in the
development of nations and regions around the world. They are the core actors for
knowledge creation and the training of new experts. HEIs are responsible for the
production of new human capital by amount of talents, building up social capital,
human connections and interactions and they affect the cultural life and enrich the
quality of the city and society.

3.1

Cognition and Tools: Internet and e-Learning as Tools

The advent of new technologies have seen the use of new technologies in education.
This has involved the integration of media types (text, images, video, animations),
use of hyperlinks for content navigation and increased level of interactivity with
feedback mechanisms between content producer and consumer. This has the
advantage of serving as an external memory. Some identified disadvantages are
exponential growth in the amount of data and its complex, fast rate of technological
development.
There have been changes in work relating to operations and tools. We see automation
and massive outsourcing of work to different regions of the world. Information has
become abundant and cheap. We are now in a conceptual age with valuation of
intuition, creativity, empathy, and artistic thinking. The advent of Web 2.0 has
resulted in use of collaborative tools for unleashing creativity at large. Human
interaction management has become important, and filters are being put in place to
augment people’s ability to navigate through their daily problem spaces. In
education, there is redistribution of priorities. Given the change in cognition and
working skill demand, learning objectives are changing and all domains in the
Bloom’s model are affected. In the cognitive domain, application and analysis have
become more important than remembering. In the affective domain, empathy and
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sensitivity have become more crucial when working inter-culturally and in the
psychomotor domain there is the focus on learning to use IT and improving verbal
communication.

4.

Education Curriculum in Africa – Current
Perceptions and Relevance

There is a growing concern amongst practitioners, researchers, public bodies and
businesses in Africa about the education curriculum being delivered in Africa.
Research reports that sub-Saharan African states are comparatively behind other
regions in the provision of education [6]. In 2012 sub-Saharan Africa had the lowest
regional gross enrolment ratio – 20%. The ratio for North America and Western
Europe were 89% and for Central Asia it was 33%. The highest regional number of
students not in school in sub-Sahara Africa (approximately 30,000) is almost 3 times
that of Asian region. Also, the provision of early childcare education in sub-Sahara
Africa stands at 20% compared to 74% in Latin America. All of these are in addition
to challenges of high child-marriage rates, adult illiteracy, poverty and political
instability and unrest [7, 8, 9, 10, 11, 12].
New approaches are being developed for implementation. Some these include the
use of collaborative cross-cultural project work, which involves learning across
continents, cultures, languages, time-zones; application of situation-based
understanding & analysis of information, that involves disassembling of problems
with no initial solutions; right through to the use of visualization and presentation of
data, which consist of the ability to make creative and interactive presentations of
complex data to increase understanding, for example, Gapminder.
In the light of challenges of the present tomes in relation to sustainability and
development, it is understood that a functioning society and business depends on a
series of complex infrastructure networks, providing our cities and towns with clean
water, transport, energy and the capacity to trade efficiently. An effective economic
recovery and sustainable development will also depend on extending infrastructure
to those in the world who have been left behind in the past 50 years and who will be
exposed to even greater threats in the next 50 years. The issues of importance centres
on poverty, climate change and family. This requires focus on first, engineering the
poor out of the dark shadows cast by world poverty and the misery it generates.
Secondly, engineering the world away from the equally long shadows thrown by an
energy and environmental crisis and with global climate at a tipping point. Thirdly
and finally on enabling and empowering the family unit to be able to stand, support
and exist, supporting self and others.
The world today finds itself slipping into environmental catastrophe with 1 billion
without access to safe water, 1.6 billion without electricity, 2.5 billion without safe
sanitation, 1 billion without telephone services and 1 billion without all-weather
roads. In terms of population and urbanization, the world population is becoming
more urbanized (60% by 2025), with the greatest effect in lesser developed
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countries. In 2003, the world population was or the order of 5 billion, the split being
3 billion (rural), 2 billion (urban). It is estimated that by 2025 this will increase to
6.6 billion with a split of 3 billion (rural) and 3.5 billion (urban) with the urban
growth being a combination of endogenous growth and rural migration. The belief
is that most of the population of the future will be accommodated in urban slums
that would result in increased poverty, consequent loss of taxation, contribution to
costs of infrastructure provision, marginalization and lack of trust in institutions.
This would call for a need to rebuild trust, vital partnership and land reform.

5.0

Developing and Rebooting the Future

In the effort to develop and reboot a future for everyone worldwide it is important to
realize and not that we are never free and secure until those around us are free and
secure. The People of the world cannot be free until Africa and the rest of poor
nations in the world are free. There is hope. The future is bright. Education as a
fundamental human right and as a process provides the firm ground on which to
stand and claim the freedom, working with one another to serve humanity and the
world. We must stop competing with one another but instead go out of our way to
support each other globally. We must unlearn the bad habits we have been taught
and learn and practice the good habit of helping one another. A light exists and shines
not for itself but for others to see. Humans are the lights of the world; education is
the vehicle and e-learning the fuel. The future of Africa in the world is a promising
one, a great and bright future.

5.1

Reaching Out to Africa – Access to Energy and Water
Resources

The prerequisites for development are reasonable governance structures, A
functioning civil society, an effective local economy and freedom from persecution,
conflict and corruption. Monique Barbut, of UNEP affirmed that to help Africa meet
its development needs the continent needs energy. The African economies cannot
develop without access to ample, reliable, and affordable energy. Lack of energy
security feeds into a cycle of poverty. The current challenge is that 60% of Africa's
population lack access to electricity. This is about the same percentage that have no
access to a reliable clean water supply. In the case of access to water, two billion
people worldwide still lack safe drinking water. About 5,000 children still die every
day from water-related diseases, The contrasts between the developed and
developing worlds could not be starker.

5.2

The Education Curriculum and Contents

The current situation clearly indicates that it is time we concentrate on education and
the decolonized curriculum in all subject areas at all levels (primary, secondary,
further and higher) of education. There is the need to recognize the needs, desires,
aspirations, expectations and plan for a sustainable future. Some of the questions
requiring answers include, (i) Have you got the freedom, the time and resources to
use now and in the future? And (ii) Are you networked and communicating with one
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another to keep your communities, state and the society here and abroad alive and
kicking well?
The sustainable development goals (SDGs) need the delivery of effective
infrastructure There is the issues of disparity, inequity, and environment justice with
communities, within and between countries, across continents and lifestyles be it the
case of urban versus rural or artisan versus professional. The present state we find
ourselves in the world is one of having to deal with COVID-19 pandemic, climate
change and a global economic recession. The challenges of the 21st century
described by Prof John Beddington, Chief Scientific Adviser of the UK Government
as “the perfect storm” include urbanization, population, food security, poverty
alleviation, energy demand, climate change, water demand, counterterrorism,
infectious diseases and biodiversity. This has led to the development of a global
agenda for the Institute of Civil Engineering that addresses 4 headline issues of (i)
education, training and mobilizing the youth through harnessing their energy and
commitment, (ii) developing appropriate structures in the industry via capacity
building, (iii) putting in place appropriate and equitable standards be they technical,
ethical and contractual and (iv) addressing high level issues by focusing on
outcomes, upscaling and building effective cross-sector partnerships.

5.3

Sustainable Development and the Education Process

Both the content and the process should be given in-depth consideration. Not
shoving more materials into the content is important as well as pulling relevant into
the process. Issue of assessment and staff development and guidance are important
for the higher education and professional development process. The problems facing
Africa as emerging economy include climate change, lack of affordable and
sustainable electrical energy, lack of investment in technology, insufficient capital
resources, high unemployment rate, lack of enough skilled personnel, poor
technology, poor educational system, poor health facilities, poor agricultural
methods and lack of sustainable economic growth. At the same time we note the
positive impact of information and communication technology (ICT) in developed
or advanced countries on economic growth, education, transport, agriculture,
banking system, industry, communication, employment, health and entertainment.
There is huge potential for use of technology for development. This can be realized
if barriers are removed. Some of the constraints facing technology use and
implementation in Africa include lack of proper policies and strategies, high cost of
the technology, inadequate and unevenly distributed infrastructure, local content and
language barrier, lack of private sector involvement in designing ICTs suitable for
poor people, lack of human resource capacity, poor import tax regulations, lack of
sustainability and lack of adequate, reliable and affordable electricity.
Collaboration between education, business and society should be encouraged.
Cultural integration paves way for progress and success in society. Education
institutions, communities and business organisations should strive to understand the
relationship between world of work, community life and the world of learning. This
calls for cultural education and acquisition of skills to engage with and use
technology for improvement of life and society. Efforts should be directed at the
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process dynamics to identify the challenges and gaps for bridging as well as, the
effect and power of the settings, policies and development for employment,
education and culture.

5.4

Skills Development of Future Workforce

We suggest that institutions, business and voluntary organisations (such as
ACSONI) and the public should work in partnership to develop and deliver a well
rounded package of education to equip the present generation and workforce of
today and the future with the necessary knowledge and skills required to engage
successfully with the world of work and the local and global society .
Investments in the development, training and use of e-learning and associated
technology resources for all sectors of society (public, private and voluntary).
Globalisation and life of the 21st century dictate that a variety of skill is required for
any given work such as the use of computer mediated communication tools and
associated techniques as well as the ability to apply a combination of the traditional
processes in the workplace.
There are so many factors that are important ingredients in learning. Some of these
include language, students’ relation to the dominant culture and motivational state
of the learner.
The structuring of knowledge; the role of social interaction; mediating experiences
and devices and the institutional meaning attached to learning.
There are instances where the culture of learning may differ. The problem of
defining the difference remains crucial and vital to be resolved.

5.5

Education, Culture and Globalisation

Learning can be perceived as a cultural practice, a process, for which tools are
required to analyse and understand. Globalisation has had a firm influence on how
universities in different countries are packaging learning and on how businesses are
taking decisions on what skills they require and how well what work is done. All of
these go to facilitate economic growth which over the past few years have been seen
to be experiencing some difficulties.
Mixed reality technology has made communication beyond space (location), time
and language possible. The mixed augmented and virtual (MAV) reality research
laboratory, www.ulster.ac.uk/mavrlab, has been set up as a joint UK/European
initiative, for developing and implementing next generation teaching, learning and
research applications.

6.0

Conclusion and the Future

To conclude, there is a plethora of issues to consider from the point of view of
history, politics, geography, economics etc. knowledge is not confined to one place,
time or group of people. It is important to recognize that Knowledge is fluid. In order
to transcend epistemological blindness, ‘we must not define and confine Africa a
priori, racially, geographically or otherwise [13, 14, 15, 16, 17, 18, 19, 20]. Doing
so would result in denial of its previous history [21, 22, 23, 24, 25].
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We note that education, culture and technology with particular reference to elearning have impacted society in various ways. Individuals and organizations’
knowledge and skills for engaging and interacting with others are crucial for
progress in any community/society. The written and oral tradition cultures are
different approaches to education, be this the western or the African traditional
education, which today technology has helped to highlight.
The drive for sustainable development by people and society can be achieved if
education, culture and technology are correctly engineered, understood and applied
to improve life and community. There must be engagement at all level and by all
authorities with decolonization of curriculum in education. The challenges of racism
must be addressed, it must be tackled head-on and resolved. This would allow a
focus on issues of development and progress.
E-Learning is shown to be a solution waiting for problems even in times of
emergencies such as the current COVID-19 pandemic. However digital divide is an
area of concern that must be dealt with by relevant authorities if its full potential is
to be realized. The future of Africa is bright. Education could be used as a vehicle
for rebooting the future, for reaching the goals and attaining individual and
community success and growth.
Decolonizing the curriculum to some may be inspiring or irritating. To many, it
brings about the difficult issue of racism and the fragility associated with perception
of human as either ‘white’ or ‘black’. For academics and indeed everyone in
education, it is important at all times to question what we know and how we know
what we know. Conversely, we must also question what we do not know and why
we do not know what we do not know. This requires radical change. In particular, it
requires academia to face up to and confront the discomfort of selected class
privilege to radically rethink what constitutes ‘knowledge’. Getting more African
scholars into academia and working with them is critical. Working together as one
we can aspire and to inspire, we can successfully work to achieve decolonized
curriculum that is inclusive that would lead to the provision of useful education for
all.
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Abstract
The digitalisation of everyday life has influenced the way 21st
century students access information and acquire knowledge.
Consequently, students’ educational requirements have drastically
been modified. Augmented reality can be used as a means to satisfy
these unprecedented needs. Moreover, the gamification approach
when used in conjunction with augmented reality further enhances
the educational benefits. This study presents a gamified augmented
reality application which aims at increasing students’ motivation,
engagement, and knowledge acquisition. For its development
process, a co-design approach was followed. According to the
results, it was confirmed by both teachers and students that the
application was easy to learn and use and increased students’
motivation, immersion, and engagement in learning activities,
making, thus, the overall learning experience intriguing, enjoyable
and creative. Finally, it was observed that the educational process
was more interactive, communicative, and engrossing for both
teachers and students when the application was used.
Keywords: Augmented reality, Educational technology, Humancomputer interaction, Technology-enhanced learning, Gamification,
Cross reality
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1.0 Introduction
Today's digital age has significantly affected the life and education of the new
generation of students who now use Information and Communication Technologies
(ICTs) on a daily basis. Moreover, the exponentially growing number of data
created due to the rapid increase in sensor and machine-to-machine data [1], social
media rising popularity and the constantly increasing amount of user generated
content [2] have drastically affected the frequency and the way in which ICTs are
used in everyday life [3]. It is an obvious fact that due to the rapid technological
development, the educational system struggles to meet the new educational
requirements of today’s students [4], while simultaneously the need for basic
education is becoming more and more intense [5]. In addition, nowadays, students
develop and mature in modern and flexible communities using technology
applications daily, hence they constantly handle digital information, seek to be
directly connected, require prompt responses and social interaction and prefer
experience-based learning [6]. Consequently, their educational needs for more
effective and meaningful learning are becoming really demanding [7]. Moreover,
in order for students to develop higher-order thinking skills, they should engage in
more meaningful learning based on research and experience which will have real
value both for them personally and their communities [8]. Therefore, the need to
review and reform education is imperative.
The use of contemporary technologies and applications in education can contribute
significantly towards this direction. Cross reality technology which includes
hardware and software used to create virtual reality, augmented reality, mixed
reality, and cinematic reality is gradually growing in popularity in the educational
section. More specifically, augmented reality aims at creating a mixed reality in
which both real and virtual objects co-exist by providing prompt access to rapidly
flowing information which becomes meaningful and “alive” as it is embedded in
the appropriate spatial and time framework [9]. Particularly, augmented reality
refers to technological applications of computer units which offer new ways of
interacting with both the physical and digital world and enrich users’ physical
environment with additional virtual objects which are perceived by the users
through their senses [10]. Moreover, augmented reality enables users to interact
with both the virtual and the real world in a seamless way which is a significant
difference between it and virtual reality which fully immerses users in virtual
environments [11].
In the light of the new educational requirements, new approaches such as
gamification can be used in conjunction with cross reality to create more
interactive, engaging, and motivating experiences. The gamification approach can
be regarded as the specialised use and application of game design elements and
game principles on topics and content that are not necessarily related to gaming. In
particular, gamification concerns the application of game elements and
mechanisms and experiences to non-game content in order to increase user
motivation and engagement so that they can achieve their goals [12]. In this way,
the processes look more like games and users who complete them are rewarded
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accordingly. In order to increase the motivation for student involvement,
gamification exploits people's desires for social prestige, achievement, competition
and their need to be members of a social and inclusive community.
The aim of this study is to showcase how gamified augmented reality applications
could improve the overall learning experience when used as an educational tool in
a student-centred way. Therefore, this study goes over related work (Section 2) and
presents an educational application which was developed with a view to increasing
students’ motivation and engagement as well as its development process which
followed a co-design approach in Section 3. Furthermore, the results of the
assessment regarding the usability and learnability are presented and analysed in
Section 4. Finally, after discussing the main findings (Section 5), suggestions for
future directions are provided (Section 6).

2.0 Related work
Many studies have showcased the benefits of using augmented reality applications
in educational settings. More specifically, Billinghurst [12] and Lee [13] carried
out studies in which they analysed the use of augmented reality and of tangible
interfaces in education in detail as well as the positive impacts and benefits it can
yield. Bower et al. [14] went over the use cases of augmented reality both in
society and in education as well as the pedagogical potentials augmented reality
offers. Additionally, Akçayır and Akçayır [15] and Chen [16] carried out
systematic literature reviews regarding the augmented reality advantages and
challenges when it is used in educational settings.
In their study, Wu et al. [17] analysed the challenges, opportunities, and current
status of augmented reality in regard to its utilisation in education. Furthermore,
they identified the key features and affordances of augmented reality systems and
applications and presented instructional approaches. Finally, they suggested
solutions to various challenges and highlighted that viewing augmented reality as a
concept is more productive than viewing it as a technology. Furthermore, Hantono
et al. [18] went over the use of augmented reality in education and conducted a
meta-review analysis in order to highlight its developmental trends as well as some
interesting and useful topics to be further explored.
Yuen et al. [19] provided an overview of the use of augmented reality in education.
Moreover, they examined the recent developments of augmented reality, explored
its impact on society and evaluated its implementations in teaching, learning and
education in general. Additionally, Diegmann et al. [20] conducted a systematic
literature review regarding the benefits yielded by the application of augmented
reality in educational settings. Their study used the five directions indicated in [19]
and came to the conclusion that each one is more likely to lead to certain benefits.
Radu [21] conducted a meta-review and cross-media analysis concerning the use
and application of augmented reality. Furthermore, based on the analysis, a
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heuristic questionnaire for evaluating the educational potential of augmented
reality experiences was created and presented. Phon et al. [22] focused on the
impact of collaborative augmented reality in education and conducted a literature
review regarding its usage and potential applications in educational contexts.

3.0 Application Description
In order to fulfil and satisfy young pupils’ educational needs and requirements and
to design, customise and develop a gamified augmented reality application, it was
of an utmost significance to involve pupils in the design process and comprehend
their perspectives. Co-designing with pupils and students facilitates the
comprehension of their needs and has a positive impact on designing collaborative
learning experiences as they influence the final result in a positive and creative
way [23, 24]. Consequently, we opted to utilize cooperative inquiry, which is a codesign approach suitable for pupils of young age [25]. Pupils, students and teachers
were involved in the overall development process.
The Vuforia Software Development Kit (SDK) and Unity Editor were used to
develop the specific application. In order for pupils to enjoy multimodal learning
environments even by simply using low-end devices, the need for specialised
equipment and software requirements was minimised. With a view to increasing
flexibility and extensibility, the application was not designed to recognise a
specific book or page but to recognise a specific fiducial marker which makes it
easier to implement the application in various use cases besides a specific subject
without requiring any further intervention.
In order to reinforce the overall education process, increase students’ and pupils’
engagement and motivation and improve their knowledge acquisition and
comprehension of the concepts and subjects being taught, the particular application
offers them the potential to fully interact with virtual three-dimensional (3D)
objects and buttons which are not user interface elements of the actual application
but exist only in the virtual environment. Students and pupils have the potential to
create an immersive virtual environment in which they can interact, play, and
collaborate with their peers while learning and creating new experiences.
More specifically, the aim of this application was to enhance pupils’ understanding
of the planets of our solar system by offering them an interactive virtual learning
environment and providing them with useful dynamic information in a userfriendly way. As the application involved primary education pupils, the main
attributes selected for its design and development were usability, learnability, fun,
interactivity, accessibility, and simplicity. An example of this application is
depicted in Figure 1.
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Figure 1: Gamified augmented reality application.

4.0 Application Assessment
Undoubtedly, learnability and usability are significant factors in every application
even more so when the application is to be applied in educational settings and
involves students of young age. Therefore, the evaluation of these specific factors
can be considered as necessary. After being presented the application specific
aims, characteristics and target group and having tested the application, twelve
higher education students from the Department of Information and Electronic
Engineering of International Hellenic University were asked to assess the
application by filling in the System Usability Scale (SUS) questionnaire [26].
Table 1 presents the mean values and standard deviation of their responses while
their responses are presented in Table 2.
Even though the SUS questionnaire is a robust and reliable assessment means,
even for studies with a smaller number of participants, the small number of
participants and their familiarity with modern technology and devices must be
highlighted. The final SUS Score of the application was 81.7. Based on the results,
the students regarded the application as a useful, functional simple and easy to
learn tool which can be used successfully used in educational settings.
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Table 1: SUS questionnaire - Mean Values and Standard Deviation

Mean
Std.

Q1

Q2

Q3

Q4

Q5

Q6

Q7

Q8

Q9

Q10

Raw
Score

SUS
Score

3.5
0.7

1.6
0.7

4.4
0.7

1.4
0.5

3.8
0.9

1.6
0.7

4.6
0.7

1.4
0.5

3.8
0.8

1.4
0.5

32.7
2.5

81.7
6.3

Table 2: SUS questionnaire - Participants’ Responses.
No.

Q1

Q2

Q3

Q4

Q5

Q6

Q7

Q8

Q9

Q10

Raw
Score

SUS
Score

1
2
3
4
5
6
7
8
9
10
11
12

3
2
4
4
3
3
4
3
4
4
4
4

1
3
1
1
1
2
2
2
1
1
2
2

4
5
5
4
5
5
5
4
5
4
4
3

1
1
2
1
2
1
1
2
1
2
1
2

5
3
4
4
4
4
5
3
2
5
3
4

1
3
1
2
1
2
1
2
1
2
2
1

5
5
4
5
5
3
5
5
4
5
4
5

1
1
2
2
1
2
2
1
1
1
1
2

4
2
3
4
3
4
4
4
4
5
4
4

1
1
1
2
1
2
2
2
1
1
1
2

36
28
33
33
34
30
35
30
34
36
32
31

90.0
70.0
82.5
82.5
85.0
75.0
87.5
75.0
85.0
90.0
80.0
77.5

6.0 Discussion
With the aim of improving students’ engagement, motivation and knowledge
acquisition, a gamified augmented reality application was developed. The
application focuses on Greek primary education pupils of sixth grade and the
subject of Geography, the chapter “Our solar system” in particular. The specific
chapter is overwhelmed with information that pupils have difficulty in visualising
and comprehending without having any previous experience or knowledge of the
topic. Therefore, the application provides students with 3D model representations
which are fully interactive in the virtual environment and offer additional
information for each case.
Augmented reality enables students to collaborate and communicate with their
peers in real-time mixed reality environments [27] and to interact with real and
virtual objects and as a result, it maximises students’ learning experiences [28].
Moreover, the gamification approach affects students’ behaviour and attitude
towards learning and enhances their engagement and motivation [29] and when
used properly, it is beneficial to both the instructor and the students [30].
Consequently, by using augmented reality and gamification, we focused on
enriching the overall learning experience by increasing students’ engagement and
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motivation, improving their knowledge acquisition and retention as well as
enhancing their critical thinking and their ability to better comprehend hard
concepts.
The teachers who participated in the development process and tested the
application with their pupils, stated that it was easy to learn and use the application
and that they noticed that pupils were more motivated, immersed and engaged in
learning activities when using the augmented reality application. Moreover, the
pupils who took part found the application and the overall learning experience
intriguing, enjoyable and creative. All in all, based on the sample tests which were
conducted during the development process, it was observed that the teaching and
learning process was more interactive, communicative, and engrossing for both
teachers and pupils when the application was used.

7.0 Conclusion and Future work
With a view to showcasing how gamified augmented reality applications could
improve the overall learning experience and enhance students’ motivation,
engagement and knowledge acquisition when used as an educational tool in a
student-centred way, a gamified augmented reality application was presented. The
development process followed a co-design approach and its usability and
learnability were evaluated.
Based on the results, the application was easy to learn and use, increased students’
motivation, immersion and engagement in learning activities and made the overall
learning experience intriguing, enjoyable and creative. Finally, it was observed that
the teaching and learning process was more interactive, communicative, and
engrossing for teachers, pupils and students.
Future work will aim at improving this specific application and applying it in
educational settings to assess its effectiveness and the kind of impact it has on the
total learning experience. Furthermore, qualitative and quantitative studies in
cross-cultural settings will be conducted so as to further comprehend how the
educational community evaluates the use of augmented reality in education.
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Abstract
This concept work seeks to explore the challenges and prospects of
enhanced Augmented Reality Learning Environment (ARLE),
focused on Science, Technology, Engineering and Mathematics
(STEM) education within Northern Ireland (NI) post primary
education. Currently we are in a digitally transformative society
driven by the Internet of Things (IoT) and Artificial Intelligence (AI),
leading to continual evolutionary advancements in smart living. This
includes smart education and the genesis of Smart Learning
Environment (SLE). Augmented Reality (AR) is a key technology that
has the capability to meet SLE requirements, providing contextual,
any time, any place, self-directed and learner-centered learning
experiences. By integrating data analytics, through AI, educational
affordances, using AR, can be enhanced in an iterative way, leading
to the development and deployment of a scalable, effective and more
easily and widely accessible ARLE. Previous research into use of
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ARLE in STEM subjects has generally been small scale, of short
duration and singular in nature. There has been a lack of consistent,
suitable and scalable platforms for the creation and hosting of
customisable, and contextual AR applications in education. In
response this concept work proposes an iterative, and cyclical
methodological framework, for the deployment of a more
encompassing and immersive ARLE, where pedagogically
appropriate AR is deployed in a collaborative and constructive way
with teachers as key stakeholders. The Unity 3-D game engine is
proposed to be used to deploy AR applications, which will be hosted
on currently existing online digital platforms. This is particularly
apposite during a period of online distance learning at all levels, due
to the ongoing COVID-19 pandemic.
Keywords:
Augmented Reality (AR), Augmented Reality Learning Environment
(ARLE), Smart Learning Environment (SLE), Science Technology
Engineering Maths (STEM), Internet of Things (IoT).

1.0 Introduction
“I believe that the integration of information technology in education will be further
accelerated, and that online education will eventually become an integral component
of school education.” The words of Wang Tao, Vice President of Tencent Cloud and
Tencent Education, as quoted by Li and Lalani [1], when weighing up the potential
positive benefits that online and remote education can offer. This was in response to
the sudden disruption in education worldwide caused by the ongoing global COVID19 pandemic of 2020-2021, shifting education from physical and more traditional
spaces to online and remote delivery. As Li & Lalani [1] pointed out the pandemic
resulted in 1.2 billion children in 186 countries being affected by school closures by
March 2020. Such closure of physical face to face education has been, and is,
ongoing in many countries around the world. This has highlighted the importance of
placing education within more relevant modern paradigms, as part of smart living,
predicated on current and evolving industrial ages, with a greater focus on AI and
the IoT.
If not yet in the Industrial Age 5.0, in which AI is becoming a bigger factor in
analysing big data streams to improve efficiencies and outcomes in work, life and
education [2], we are in the Industrial Age 4.0. This uses technology, founded on the
IoT, to maximise efficiencies related to human activities through data management,
systems, communications, and interactions [3]. The IoT is driving advances in smart
working, living and education through the emergence of disruptive technologies,
which when integrated into education are digitally transformative [5]. This can help
catalyse, the identified necessary paradigm shift into SLE, facilitating interactions
with education anytime and anyplace. Alongside this, a shift from more traditional,
and still widespread, didactical rote learning pedagogies [6] to those that facilitate
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development of critical 21st Century skills, including adaptability and problem
solving can evolve.
AR is one such emergent and disruptive technology that has potentially powerful
educational affordances. Effective use of AR, as part of well thought out and
designed SLE, has the capability to provide contextual, any time any place, selfdirected, student-centered collaborative situated learning experiences, particularly in
the STEM domain. AR can also leverage a greater focus on identified critical 21st
Century skills and personality growth necessary in today's transformative smart
digital society [2]. This concept paper examines the challenges and prospects of
integrating AR applications within SLE, leading to the genesis of ARLE, using a
conceptual framework, to improve the educational affordances and efficiencies
provided. To do this this, the following is explored:
x
x

The affordances, challenges and limitations that AR applications hosted
within SLE / ARLE as part of STEM education facilitate.
The introduction of a conceptual framework for the development and
deployment of a more collaborative, immersive and scalable ARLE.

2.0 Background
2.1 Developments – SLE: AR and the Genesis of ARLE
The world is now in the second wave of digitalisation in which AI, focusing on
understanding and analysing data to improve outcomes, is playing an increasingly
important role in smart living and education [2]. The increasing use of AI in
education has the potential to favourably affect the teacher student relationship
through better understanding of learners and more focused provision of personalised,
or precise education [7]. As Holmes et al [8, p. 179] state:
“Whether we welcome it or not, AI is increasingly being used across education and
learning contexts. We can either leave it to others—the computer scientists, AI
engineers and big tech companies—to decide how artificial intelligence in education
unfolds, or we can … adopt a critical stance, to help ensure that the introduction of
AI into education reaches its potential and has positive outcomes for all. “
To maximise educational efficiencies and affordances as part of overall approaches
to smart living, and smart education, SLE need to be deployed effectively. Smart
education includes advanced learner profiling methods, development of active, selfdirected, or learner-centered, responsible learning contexts through implementation
of disruptive technologies, and the integration of mobile applications and analysis
tools [9]. SLE are new educational constructions that involve “an efficient interplay
of pedagogy, technology and their fusion towards the betterment of learning
processes” [10, p. 1]. Modern SLE transcend space and time. Unconfined by
physical walls they can be responsive to learners needs and contexts, in which social
connections play a key role, facilitated by advances in technological applications.
From this it can be argued that an overriding tenet of SLE involves human feelings
and outcomes, as opposed to performance only, which has led to the genesis of
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Human Artificial Intelligence (HAI) [11]. SLE, although dependent on technology
and AI, need to be learner centered where human connections and interactions are
vital constructs. Put another way SLE and the tools within them are participants in
human intelligence which is distributed person to person and person to environment
[12]. As Dron [12] argues, as well as being implicitly linked to collaborative and
constructivist approaches, this is a key construct within connectivist pedagogies,
which are leveraged by the increase in adjacent possibilities afforded by the internet.
Connectivist pedagogies are premised on the argument that teaching and learning
resides in humans and non-human structures and systems; learning involves creation
and connection, not just construction; learning is both personal and social in nature,
and; learning is enhanced through connections to larger networks [12]
AR is a key disruptive technological application that has the capability to facilitate
SLE through use of mobile applications and analysis tools. Disruptive technologies
evolve over time from a small base to disrupt and displace traditional practices [13].
Disruptive educational technologies displace, or augment, more formal and
standardised educational paradigms traditionally used for knowledge construction
[14,15]. AR which overlays augmented, or virtual, constructs onto the real world in
3-D [16, 17, 18, 19] is part of the virtuality continuum, which ranges from real to
virtual environments [20]. AR lies between real and augmented virtuality. Due to
the provision of flexible learning environments and effective tools that provide
immersive multimodal environments enriched by multiple sensory features, learning
can be enhanced, through exposure to AR applications [21] within an ARLE.
With the correct application of AR SLE, or ARLE, can be created that supply rich
immersive teaching and learning experiences, thereby improving analysis,
conceptualisation and collaboration skills dispersed across time and space [22, 23,
24]. Outcomes for learners can be improved through the creation of powerful
situated learning experiences that facilitate collaboration and allow multiple
perspectives to be examined that assist in students’ motivation and learning [25].
Situated learning involves authentic contexts, activities and assessment eased by
modeling, mentoring and peripheral participation [25]. This facilitates a sense of
reality, learning by entertaining, raises motivation and provides more efficient and
meaningful learning environments [26]. Such concepts are apposite to science
education and help make the learning of science easier. The introduction of 3D visual
aids into the teaching of invisible phenomena that cannot easily be examined – they
are abstract – makes such teaching more effective [27], furthering students’
understanding of more difficult concepts and subjects [28]. In turn cognitive
capacities can be increased, due in part to the reduced cognitive load placed on
students [29].

2.2 Effective Implementation of ARLE – Challenges and Future
Needs
As highlighted in the preceding section SLE can be leveraged by effective
implementation of AR applications. When AR applications are the chosen disruptive
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technology implemented into the learning environment such environments can be
termed ARLE.
Several key challenges, in addition to teacher efficacies and lack of professional
learning (PL) in the effective use of SLE, or in this case ARLE, have been identified
[9]. These include the effective use of data analytics to boost the teaching and
learning process and the use of profiling methods inherent in AR applications when
applied in learning contexts. AR, when enhanced by the IoT has the potential to
integrate analysis tools, including data analytics to improve such learning
experiences in an iterative process, through the provision of powerful, contextual,
in-situ learning experiences alongside discovery of the connected nature of extant
information in the real world [10]. With greater convergence of AR and the IoT with
AI, efficiencies and affordances in smart education and more broadly smart digital
living in general can develop. The IoT is a system that integrates all devices into the
network, managed via the web and provides real time information and interaction
with its users [4]. This indicates that there is potential to integrate AI with
educational processes, especially in online and distance learning that facilitate
adaptive and personalised learner-centered experiences through SLE [13], or ARLE.
By focusing on more personalised learner-centered modes of education more explicit
teaching and learning activities can evolve, leading to precision education. Precision
education has been defined as an approach to research and practice concerned with
tailoring preventive and intervention practices to individuals based on the best
available evidence [30]. Precision education uses four steps: diagnosis, prediction,
treatment and prevention, to arrive at tailored personalised interventions [11].
Shifting to precision education will lead to pedagogical shifts, which by necessity
will include smart learning activities as well as smart assessments grounded in
technology. The integration of AI, and more specifically HAI can potentially
facilitate this [11]. The affordances that AR can leverage within such precise
educational pedagogies within SLE, or more specifically ARLE, are potentially
significant. This is especially so in relation to personalised learner-centered
educational experiences that allow learners to progress at their own pace in response
to feedback provided by AR applications using AI and data analytics. In this manner
such AR applications can help diagnose students’ engagement, motivations and
learning patterns [31, 32]. Potentially this allows educators better understanding of
the effectiveness of their content, leading to enhancements in tailoring such content
to individual student's needs.
Studies into the efficacy of AR in chemistry, and STEM. are encouraging, although
limitations and caveats exist, both at post primary and university levels. These
include mixed results, the lack of widespread, especially longer term, studies, and
the lack of well-designed integration into pedagogies. Although evidence points to
the positive educational affordances provided by TEL, including improving learning
efficiencies, facilitating a greater focus on identified critical 21st Century skills and
personality growth in a digital society [2], such evidence can be anecdotal and based
on myths as opposed to sound research [33]. The key point here is that on their own
digital technologies may not be the golden bullet in raising educational outcomes for
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all learners. What is as important as the actual technologies and how effective and
efficient they are in raising educational affordances, is how such technologies are
integrated into teaching and learning [2]. Implementation cannot be on an ad hoc
basis. It needs to be designed and incorporated into effective pedagogical learning
experiences, a point made by Sweller [34, p. 1], when stating that, “technology-based
instruction used without reference to the instructional design principles that flow
from human cognition is likely to be random in its effectiveness.”
This highlights the importance of teachers’ confidences, knowledge and efficacies
for successful integration of technology [2] which is often lacking. Teachers need
well developed cognitive skills in pedagogical content and technological knowledge
for successful implementation of technological applications into SLE, as well as the
necessary mindset and time [33, 35]. Due to the fusion of pedagogy and technology
SLE have a correlation with Mishra & Koehler’s TPACK model [34] in which they
argue that for successful integration of technologies into educational settings
development of technological, pedagogical and content knowledge is required. This
is a challenge for time pressed teachers, significant numbers of whom have less
developed efficacies in the use of ICT, and are lacking in any PL, resulting in a
shortage of TEL and a lack of effectively implemented SLE. The OECD Teaching
and Learning International Survey (TALIS) in 2018 highlighted this. Findings
include that on average within the OECD countries only 53% of lower secondary
school teachers used ICT within teaching and learning activities on a frequent or
always basis. Perhaps, more tellingly only 60% of said teachers had received PL in
ICT in the year prior to the survey with 18% identifying a high need in this area [36].
This is a key area that hinders the effective use of SLE and TEL.
This applies to the implementation of AR, in the creation of ARLE, and how it can
be used more productively to develop students’ engagement and conceptualisation
of key aspects in STEM education, enhanced by data analytics and AI to supply
anytime anyplace feedback (AfL). By integrating pedagogically appropriate AR
applications, affective and cognitive aspects of learners can be enhanced through
personalised learner-centered and collaborative learning, through connectivism, in
general. More specifically core skills applicable to STEM domains including
development of spatial ability, conceptual understanding, practical skills, and
scientific inquiry learning can be leveraged.
There has also been a lack of suitable and consistent platforms for educators to create
and host customisable contextual and relevant educational experiences [4], as well
as the time needed to prepare pedagogically valuable educational experiences
enhanced by AR. This potentially leads to ARLE which are narrow where the
seemingly ad hoc implementation of AR applications can be viewed as having little
intrinsic value. In this way potential educational affordances are negated. The use of
AR in SLE has the potential to be viewed as a “gimmicky” solution [37, p. 14], and
may interfere with the intended learning outcomes. This is potentially shown by
overall effect sizes on the effects of technologies ranging from .30 and .35 being
reported from several meta-analysis studies [38, 39], indicating that such positive
affordances are not as pronounced or evident in raising student outcomes.
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To further leverage AR use in SLE, or ARLE, pedagogically appropriate AR
applications need to meet and include intended learning outcomes (ILO), support
learning through collaborative and constructive methods, and enhance cognitive
abilities [12]. ILO are what learners are expected to know, understand, and do at the
end of the learning activity [40]. Such ILOs are apposite to education at both
university and post primary level, and determine the teaching and learning activities,
in this case the AR applications within the ARLE. This lack of ILO’s has also
hindered the leveraging of the potential cognitive benefits that SLE, can and do
provide [41]. To maximise the educational efficiencies that can be provided in online
immersive SLE a high degree of representation fidelity and inclusion of contextual
aspects, such as teacher – learner dynamics, realism, information sources and levels
of interactivity are needed, alongside provision of primary, secondary, and tertiary
courseware [41]. In virtual learning environments (VLE), which can be viewed as
early iterations of SLE, primary courseware has been defined as conceptual learning;
secondary courseware as instructional interactions where the flow of information is
influenced by learners’ actions and; tertiary courseware as dialogue between
teachers and learners around learning and assessment [41]. In a more relevant and
effective ARLE secondary courseware involves interactions with AR learning
applications and tertiary courseware can potentially be facilitated through AI
integrated into the AR applications that helps provide feedback, facilitating
personalised precise education.

2.3 Effective Implementation of ARLE – Context and Rationale
This concept paper argues that to maximise efficiencies and affordances in the
provision of precision education through the implementation of AR applications
creating effective ARLE, AR needs to be treated more as an overall concept [32, 42].
In this way the focus shifts to a more holistic collaborative exercise involving teacher
input, as opposed to a technical design issue. By doing this it is envisaged a more
encompassing, consistent, accessible, pedagogically appropriate, and scalable
ARLE can be developed and deployed, hosted on an already existing online
platform. This will facilitate the hosting of an expanding library of collaboratively
and appropriately designed AR applications for teaching and learning interactions
with chemistry and wider STEM subjects, within the NI post-primary education
sector. The platform to be used will be the virtual Science Lab, developed by Ulster
University [43], followed by the MAVRLAB developed between Ulster University,
the Abdus Salam International Centre for Theoretical Physics (ICTP), Trieste-Italy
and Santasco SrL, Regio Emilia, Milan–Italy [44]. Using these pre-existing online
platforms access to ARLE and interaction with the appropriately developed learning
experiences, will be widened, not only in direct face-face sessions, but also with
online delivery. Data collated by Google Analytics, from the Science Lab VLE from
a 5-day period in April 2020 indicate that 724 users accessed this lab, from 26
countries around the world [43]. This indicates the potential that this platform has in
widening access. The secondary data presented in section 4.0, looking into the
potential affordances of SLE in NI education prior to the setting up of the online
Science Lab VLE [43], further augments the rationale behind this proposed work.
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A conceptual methodological framework is introduced for the proposed deployment
of AR applications on the aforementioned online platforms, creating a scalable
ARLE. This framework is founded on previous deployed ARLE which consider
simple interfaces and scalability, and the ability to host an expanding library of AR
applications [45], alongside consultation with educators in the design and
implementation as critical factors [46]. In other words, AR needs to be treated more
as an overall concept. The proposed methodological framework can be viewed as an
evolution of the ARLE model developed by Gagrish et al [47]. This model uses the
acronym ADDIE to describe the fundamental constructs. These constructs are an
analysis of the needs (A); the design and development of the AR app (DD); the
implementation of the AR app (I), and the evaluation of the AR app (E).

3.0 Proposed Methodological Framework
The proposed methodological framework for the implementation of this ARLE
involves consultation and collaboration with key stakeholders, specifically teachers,
in the initial stage. The ARLE will be designed, developed, and implemented using
an agile, iterative, and cyclical double layered IDEA framework, or model., shown
in Figure 1.

Figure 1: IDEA Framework for ARLE development and deployment
In the investigate phase semi-structured interviews and online surveys would be used
to evaluate teachers’ understanding of both SLE and AR, and more specifically a
potential ARLE, aimed at post primary STEM education in general, and chemistry
in particular. From this initial evaluation, moving to the design phase a focus group
will be initiated to help configure an initial direction for development of the ARLE
through an AR application to be trialed through the ARLE. This will involve
appropriate use of ILO’s which will determine the nature of the AR application to
be used, with AI helping to provide feedback. This will lead onto the enactment of
the ARLE through the hosting of the initial AR application onto the online platforms,
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and how it is disseminated to the stakeholders, alongside any ongoing PL.
Subsequently an analysis of the effects of the ARLE and any changes on
stakeholders' beliefs and perceptions around the efficacy of the ARLE, including
cognitive aspects would be carried out. The second IDEA layer to the model will
involve ongoing iteration, development, examination, and augmentation of the
ARLE, allowing for pedagogically appropriate AR applications to be added to the
ARLE on an ongoing basis, with longer term cognitive aspects of the enhanced
ARLE to be determined.
The AR applications, in the design phase, will be built using the Unity 3-D game
engine, which is the most cost effective, flexible, and sustainable solution for the
development of both AR and VR applications [48] . Unity is a software framework,
that provides a set of tools for “developers around the world to create rich,
interactive, 2-D, 3-D, VR and AR experiences” [49], negating the need for the
construction of virtual spaces from the ground up [50]. Figure 2 shows how the
process of AR application development fits within the IDEA framework, depicted
in Figure 1.

Figure 2: The Development of AR Applications within the Design Phase
To create AR applications within the Unity 3-D game engine the AR Foundations
package is installed from the package manager registry located under the windows
tab. The AR foundations package provides the interface for working with AR
applications by defining a multi-platform API that allows you to work with
functionality common to multiple platforms [51] by providing scripts, in C#, assets
and prefabs needed as the basis for AR applications. To build to specific devices,
plugs ins located within the package manager registry, need to be installed. To build
to Android devices the ARCore XR plug in is required, whereas the ARKit XR plug
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in is required to build to IOS devices. Once the AR application has been completed
it can be built to the target device and shared and accessed on the ARLE platform.
Figure 3 shows an AR application project within Unity, in the early stages of
development, being built for Android. However, by changing the player settings, and
if the relevant plugs in are installed the application can be targeted to other devices.
To run the AR application in Unity all the necessary assets, prefabs and game objects
are added through the hierarchy, which is shown on the left had side of Figure 3. AR
Session controls the lifecycle and configuration options for AR sessions [52]. AR
Session Origin is the parent for the AR setup. The AR Session Origin game object
contains a camera and any other game objects created from detected features, such
as planes or point clouds, and transform trackable features into their final position,
orientation, and scale [52]. In Figure 3 the AR session origin ‘game object’ has been
selected. This is shown in the inspector, on the right-hand side of Figure 3, where
the necessary scripts are provided and assigned to the AR Session Origin to manage
the addition, updating, and removal of game objects that represent planes, point
cloud, and reference points. Raycasting allows you to determine where a ray (defined
by an origin and direction) intersects with a trackable [52], which is any object that
can be tracked and anchored in the real world.

Figure 3: Unity Window Showing AR Project

4.0 Results
Due to this concept work being in the very early iteration the framework has not yet
been deployed. Secondary data has been presented that highlights the challenges and
potential benefits that can be leveraged from hosting of the ARLE on scalable preexisting online platforms, in this case the Science Lab virtual lab [43]. This data was
collected through eSurv.org surveys disseminated via social media to stakeholders
within the post primary education sector in NI, including the Belfast, North Eastern,
South Eastern, Southern and Western Educational Authorities [43].
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Figure 4 shows the teacher responses to their use of various TEL in post primary
STEM education in NI, in 2020. It can be determined that the use of AR in teaching
and learning is not occurring to any degree. This provides scope for the further
development and deployment of AR applications, especially when pre-existing use
of tablets and smartphones, that the AR applications will be built to, is already
evident.
What TEL have you used in teaching and learning?
25
20
15
10
5
0

Figure 4: Use of TEL in NI post primary schools [40]
Teachers’ willingness to engage with TEL is also another key factor in the success
of the ARLE, and as Figure 5 shows, teachers in NI post primary education are
willing to engage with TEL through PL. Although the sample size is relatively small
the positive responses to wanting to undertake TEL PL are overwhelming. This has
positive implications for the proposed development and deployment of ARLE using
the proposed framework.
Would you avail of TEL PL?
35
30
25
20
15
10
5
0
Yes

No

Figure 5: Teachers’ demand for TEL PL [40]
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Results also show that the potential opportunities afforded by AR can be leveraged
through hosting on the proposed virtual platform, creating a scalable ARLE. This is
highlighted in Figure 6, which shows the number of teachers and parents surveyed
who would utilise the Science Lab platform which will be the parent repository for
the deployment of the AR applications.
Teacher and parent responses
120
100
80
60
40
20
0
Yes

No

Maybe

Figure 6: Willingness to utilise the online platform [40]
Results from the parents’ perspectives are significant as they indicate the likelihood
of access and use of ARLE outside the physical classroom. Figure 7 shows Parents’
responses only.

Parent Response
80
60
40
20
0
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Very
interested

Somewhat
interested

Not so
interested

Not at all
interested

Figure 7: Willingness to utilise the online platform [40]
This willingness of parents to engage with the online platform provides scope for
remote access to the proposed ARLE, which when combined with parents’ views on
their children’s efficacies with emerging technology, shown in Figure 8, further
enhances the potential for successful implementation of, and interaction with,
ARLE.

72

Parent response
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Not at all
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Figure 8: Parents perspective on children’s familiarity with emerging
technology [40]

5.0 Discussions
Although the situation in the education sector, like many others is challenging at this
time due to the ongoing COVID-19 pandemic, it also provides an opportunity in
shifting learning environments to online, more readily accessible platforms that can
facilitate access to learning activities, from anywhere and at any time, where teachers
and learners can interact. The results from the surveys carried out by O’Dwyer &
Uhomoibhi [43] indicate the positive opportunities for leveraging ARLE in NI post
primary STEM education, although challenges undoubtedly exist, including the
seeming lack of awareness, exposure, and interaction with AR, as shown in Figure
4. Reasons for the lack of AR use in NI post primary education are potentially
numerous, although teachers’ unfamiliarity with AR, and lack of PL in use of, are
potentially significant contributory factors.
However, it is envisaged that the choice of conceptual methodological framework,
including the use of Unity 3-D, that is proposed to evaluate this issue, leading to the
deployment of ARLE would ameliorate this. Such a collaborative and constructive
approach would provide PL that would allow learning to be applied to practice, a
necessity for effective PL [53], as well as the requisite support needed for
implementing new technologies [54]. By taking part in appropriate PL, which the
survey results indicate teachers are open to, barriers to effective implementation of
TEL, in this case ARLE, can be broken down. Such barriers include lack of training,
support and resources, alongside teachers’ views on the technology in question and
its value to teaching and learning and their self-efficacy [55].
Although Unity’s build and run protocol allows content to be viewed and ‘played’
on a variety of platforms with the ‘press of a field’ through its’ player and build
settings PL would still be required. Although teachers in the NI educational context
have expressed a willingness to undertake relevant PL (refer to Figure 5), such PL
adds to the already time constrained working environment. A lack of time and
increased workload is a recognised barrier to teachers when implementing new
practices [56, 57], such as collaborating on the implementation of ARLE. However,
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due to the ease of use of Unity, such PL would not be overly onerous. In a survey
using semi-structured interviews Foxman [58] reported users’ satisfaction with the
interoperability and ease of use, with rudimentary projects being publishable within
30 minutes from scratch.
In time this framework can potentially extend to a more widespread collaborative,
constructivist and connectivist approach to learning interactions where students take
some ownership of building AR applications contextual to their learning. In this way
the move to facilitate the development of computational thinking and problemsolving skills in learners, inherent to STEM educational development, through
enhanced AR can potentially be leveraged, as argued by Nguyen & Dang [59].
Furthermore, the development of increasingly realistic and complex simulated
environments, facilitated by Unity 3-D, has enabled the development of diverse and
effective SLE that are rich in visual, physical, task, and social complexity and are
helping drive recent evolutions and research in AI [60]. Using Unity to develop and
deploy AR, with its built in AI, through ARLE, allows for interactive and
collaborative learning processes between the learner and the learning environment
[59], thereby leveraging learning activities and potentially facilitating personalised
precision education.

6.0 Conclusions
This concept paper explored the challenges and prospects of ARLE which are
becoming more important paradigms in delivery of education. This has been further
highlighted by the ongoing COVID-19 pandemic. As a result of some of the
identified issues associated with current ARLE a conceptual framework for the
proposed development and deployment of a scalable ARLE in NI post primary
STEM education has been introduced, to be hosted on pre-existing online platforms.
Secondary data from NI education sector highlights the potential opportunities that
ARLE can provide in STEM education. This framework proposes a collaborative
and iterative process in which stakeholders, specifically teachers, are key agents in
the deployment of AR apps into the ARLE, considering that the teacher’s role in
effective implementation and integration of technology into teaching and learning
environments is critical. As Wright [61] argues effective TEL opportunities do not
happen without a teacher’s deliberate pedagogical actions though creation of
learning spaces that promote interaction, collaboration and critical thinking using
TEL in authentic ways. This is as equally true for the effective implementation of
AR apps in the evolution of ARLE.
In this framework AR applications with a focus on STEM subjects, will be
developed using the Unity 3-D game engine, due in no small part to its ease of use
and interoperability. Unity, as the quintessential platform tool [58] provides all the
necessary tools to build 2-D and 3-D virtual worlds through the Unity Editor user
interface. This includes AR applications which through the AR Foundation package,
and the ARCore and ARKit plug ins, available through the registry, can be built to
both Android and IOS devices through the same project.
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8.0 Appendix. List of Abbreviations
List of Abbreviations used
ADDIE
Analysis, Design, Development, Implementation, Evaluation
AfL
Assessment for Learning
AI
Artificial Intelligence
API
Application Programming Interface
AR
Augmented Reality
ARLE
Augmented Reality Learning Environment
HAI
Human Artificial Intelligence
ICT
Information and Communications Technology
ICTP
International Centre for Theoretical Physics
IDEA (i)
Investigate, Design, Enact, Analyse
IDEA (ii)
Iterate, Develop, Examine, Augment
ILO
Intended Learning Outcome
IoT
Internet of Things
MAVRLAB
Mixed Augmented and Virtual Reality Laboratory
NI
Northern Ireland
OECD
Organisation for Economic Co-operation and Development
PL
Professional Learning
SLE
Smart Learning Environment
STEM
Science, Technology, Engineering and Mathematics
TALIS
Teaching and Learning International Survey
TEL
Technology Enhanced Learning
TPACK
Technological, Pedagogical and Content Knowledge
VLE
Virtual Learning Environment
VR
Virtual Reality
XR
Extended Reality
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Abstract
Teaching Software Engineering students raises a number of
challenges; in particular that student developers typically demonstrate
behaviours that run counter to good software development. These
include failing to plan properly, failing to develop their software in a
structured manner, and failing to meet specified deadlines (so called
“student syndrome”). Consequentially, students exhibiting these
behaviours are more likely to disengage from their studies. Even
where submissions are made, they tend to be lower in quality, and
may not demonstrate the true capabilities of the individual. Such
alienation and disengagement is amplified by the current context of
learning in a pandemic, with a wall of digital communication
technology coming between teachers and learners.
In this paper, the authors will identify how gamification approaches
can be applied to software development education, and how they can
help to better motivate and educate future software developers
through computer managed delivery and assessment. As motivation
is a key factor, motivational properties known in computer gaming
are applied within the new context of a software engineering lifecycle.
The role of intrinsic and extrinsic motivation for developers is
considere.
The gamified techniques identified are further enhanced with an Agile
type approach. This has been particularly critical during 2020/21
where the shift to fully online learning for previously face to face
taught students has placed new pressures on students and staff. A
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feedback-led rapid prototyping style of teaching that allows for
adaptive and effective teaching practices is also described. Finally,
complimentary case studies on the use of approaches within a
university environment are evaluated.
Keywords: Gamification, student syndrome, computing education.

1.0 Introduction
This paper considers an approach to the education of university Software
Engineering students that attempts to blend Gamification, Agile Software
Development Practices, and Flexible Learning with feedback-led rapid prototyping.
This is in response to the behaviours of novice software developers, such as student
syndrome [1], and how we can look at the role of intrinsic and extrinsic motivators
[2]. We also consider some of the environmental factors of the 2020/21 Covid-19
pandemic and the benefits of an Agile approach [3].
In order to set the context, we shall start by outlining each of the component
approaches and methodologies. We then show how we have used them, both
individually and in blended form, to a range of Undergraduate and Masters courses
within the current context using an action research methodology. Finally, reflection
and evaluation is presented that shows from an action perspective what we have
learned as researchers using these interventions and how we have changed the
outcomes and experiences in each of the case studies for our students.

1.1 Engagement
Given the context of this research one of the key issues is getting students involved
and engaged in their learning. The rapid move to online teaching presents a massive
set of problems, both practical in terms of hardware and connectivity but also
engagement with the material to be taught. The move from Face2Face to online
means that we must look at new means to engage our students. These techniques
must also scale for large cohorts of students (our largest cohort here was 150
students). The approaches that we adopt in this paper are, in part, a direct response
to that challenge.
Engagement with learning has a wide variety of descriptions and definitions [4],
though generally is linked to how motivated students are, as evidenced by the effort
and time they apply to their studies. Finding ways to engage students is thus linked
to motivating students to actively work on their own learning. One significant
challenge of engagement is in identifying activities and evidence by which it can be
measured, but which do not have undesired effects themselves An example of an
undesired effect is where students respond to measures such as attendance
monitoring or monitoring of opening a resource, when the students know they are
being observed and may behave in an affected manner e.g. to simply register then
leave an event, or to open then immediately close a resource [5].
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1.2 Gamification
One of the challenges in Higher Education – arguably more so than in earlier stages
of education – is that engagement can be considered optional by the student. This
can result in a lack of commitment to learning opportunities and a reluctance to
complete formative or summative work. Conversely, one of the desirable attributes
of games is that successful games are engaging by definition. The only purpose of a
game is to engage the player in play. Deterding proposes a definition of gamification
as “the use of game design elements in non-game contexts” [6]. Gamification in
education looks to apply some of the effective cues and mechanisms from games to
engage students. Approaches that can be effective include allowing for multiple
attempts, giving immediate feedback, and providing some form of reward (such as
points, badges and leader boards). For a more complete analysis of how games
mechanics map onto Higher Education teaching practices, see [7].
At its core, gamification provides a layer of extrinsic motivation to engage in
activities that move towards a desired outcome. McGonigal identifies some common
traits in games, namely having a goal, rules, a feedback system, and voluntary
participation [8]. In the educational context this can map on to learning outcomes
and how to do this is achieved, feedback could be via marks or game rewards (e.g.
Badges, Levels, Awards, and Prizes) and enthusiastic participation in the learning
activity. Issues can arise when the extrinsic motivation is not well aligned with the
underlying goals of the activity. For example, Visaria et al [9] describe how a
student’s active engagement with an attendance monitoring system does not
necessarily lead to their active engagement with teaching material. It could be argued
that summative assessment of a student’s knowledge or ability is separate from a
student’s process of learning. In that case, the assessment provides an additional
extrinsic goal and a feedback system through and summative marks.
Perhaps more worryingly, Pink [10] warns of a number of undesirable effects of
extrinsic motivators – including a reduction in intrinsic motivation. That is to say
that if a student is intrinsically motivated to learn about a particular topic, then giving
them an extrinsic motivator, like assessment marks, may reduce their existing
intrinsic motivation. By offering students marks for engaging in learning they may
become less likely to learn independently for the sake of learning alone than with
additional incentive.
Psychologist Csikszentmihalyi recognised the concept of flow as a state of optimal
engagement [11], identifying that in order to achieve flow through a given activity,
the challenge presented by that activity must be well suited to the ability of the
individual engaged in that challenge, and that individual must receive immediate
feedback through their engagement with the challenge – improving their skill
through deliberate practice. This indicates a need for flexible and personalised
learning.
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1.3 Agile Development
Our next approach uses Agile Software Development. As a software engineering
methodology, agile can be characterized as an iterative development with selforganising teams that explore the problem and build a solution (see Figure 1). This
allows for the incremental delivery of a product [12].

Test

Deploy

Develop

Review

Design
Figure 1: Agile Development
Agile is distinct from some traditional software development methodologies, which
generally follow a more linear process with a full problem statement being used to
define the requirements, that then lead to the product being developed, which is
then tested (see Figure 2).

Business
need

Requirements

Product

Figure 2: Traditional Software Development
Agile development can also be framed as a formal process to gamify software
development. A backlog of desirable software features represents a daunting
software development challenge. This challenge is broken down into more
manageable smaller parts known as sprints, thus ensuring that each part is at an
appropriate level for the software development team to be productive. Feedback is
built-in to the process on multiple levels of resolution. The adoption of test-driven
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development practices gives individual developers confidence that they are
implementing features without inadvertently introducing problems later on, burn
down charts give feedback on the productivity of the team over each sprint, and
allows the level of challenge to be adjusted to suit the skills of the team. Overall
development progress is clear as the backlog of features to be implemented is
reduced, and the list of features that have been implemented increases throughout
the project.

1.4 Flexible Pedagogy
Flexible pedagogy provides a framework for considering how to make learning truly
student centric [13] with the intent to give students choices in how, where, and when
to study. From a practical perspective, enabling these choices requires suitable tools,
and can be provided with the appropriate use of technology, enabling students to
access resources and be assessed in flexible ways [14].

1.5

The Student Context and Delays in Work

Two key problems for software development are student syndrome, and Parkinson’s
Law. As noted earlier student syndrome is characterized as leaving tasks until close
to a deadline, waiting until the last moment when an action is required [15]. This is
also a known phenomenon in software development, and can be problematic within
agile processes [16]. In an educational setting, getting it wrong can lead to missing
deadlines and potentially failing the task, a module and even degree programme [17].
Parkinson’s Law [18] notes that work often expands to fill the available time and
resource. The impact of this on student software development is considered later.

1.7

Covid-19

One of the much-used terms by governments and institutions – including in higher
education – beginning in 2020 has been that of being agile in response to the
COVID-19 crisis, though not necessarily in an appropriate nor successful way [19].
The 2020/21 pandemic has seen the shut-down of face-to-face teaching across
institutions and across the world, with a rapid and unexpected cessation of standard
teaching. One approach used in education to adapt to and respond to these challenges
has been to adopt a flexible learning approach, facilitated through technology [20].
This has raised issues about access to computer technology and has raised the
requirement for minimum level of internet access. Institutions have adopted online
only learning, often adapting assessment as well as other temporary fixes, including
passing/condoning students without necessarily any validation that students have
completed work.

2.0 Teaching and Software Development
Keeping up to date with the rapid pace of change in the technology sectors sets a
particular challenge for Computer Science higher education providers. Student
expectations generally tend towards the cutting-edge to boost degree usefulness [21],
with obsolete or outdated topics causing significant student dissatisfaction [22].
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Employers also actively seek graduates with up-to-the minute skills, requiring quick
adaptation of university courses [23]. We will explore how Agile is useful for the
educator; however, it also provides a visible exemplar for students who are likely to
need to utilise Agile techniques in their professional practice.

2.1 Agile Module Development
With time at a premium for many educators, redeveloping a full course or module to
take advantage of the advances in the domain is prohibitive. Even if this action is
taken, large swathes of the content is likely to be outdated within a short timeframe.
By applying techniques from the Agile toolkit, the module can be constantly
redeveloped on a rolling cycle. Regular evaluation and feedback from students
provide a dynamic “to-do list” (backlog) from which items can be taken as time
allows. A large group of students providing feedback can provide a valuable
snapshot of importance, allowing item prioritisation and ensuring that focus is given
primarily to areas where learners are most keen for development. As a side-product,
areas which regularly slip to the bottom of the prioritised list may indicate concepts
which are ‘timeless’ (e.g. general theory) and therefore not in need of update.
Alternatively, and especially where feedback indicates disinterest, low-priority items
can be evaluated for removal where they may have become redundant.

2.2

Engagement via Collecting Feedback

Several techniques are applied to collect feedback and ideas from students as a
means to enhance engagement. End-of-semester anonymous reviews provide an
opportunity for Likert questions on quality and appropriateness of specific areas
(assessment, course speed, etc.) whilst also requesting freeform feedback. This
technique is valuable to help determine key areas to change in the subsequent year
but is not rapidly responsive and has little impact on those who have provided the
feedback. These students lose out on any benefit from providing their views and may
therefore lack awareness of their participation in the Agile cycle. This subsequently
reduces the likelihood of their engagement and increases dissatisfaction: “my
feedback isn’t acted upon”. Partnering end-of-semester reviews with mid-semester
reviews helps to increase both the quantity of feedback and the opportunities to add
to and refine the backlog. In addition, by taking feedback before the content has all
been delivered, high-priority changes can be made which positively affect the
students’ learning. To this end we applied Agile approaches to give flexible
responses and rapid feedback to our students.

2.3

Closing the Feedback Loop

Closing the loop conventionally means to act upon the feedback, thus incrementally
improving the value of the teaching, to inform students of actions taken or intended
and to evaluate the effectiveness of actions taken [24]. By establishing this visibility
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of positive and rapidly reactive change we are able to affirm the value in student
involvement and show that their input has real impact on their teaching and learning.
This, in turn, makes participation in providing future feedback more likely and
therefore more strongly engages the students in the Agile process. Furthermore,
given the value placed on student voice in the UK National Student Survey (NSS),
awareness of how staff value and respond to feedback is also valuable from an
institutional perspective. Proactive identification of where feedback has been acted
upon has driven an increase in feedback quantity and quality and, where action is
taken little and often, regular and perceptible change can be observed, announced
and evaluated readily: “I’m returning to this topic based on feedback...”, “This topic
area was added as it was requested in feedback”, “I have redeveloped last week’s
slides to add some more examples after some feedback, is this useful?”, etc...

3.0

Modified Module Delivery

This approach was adopted by the authors in 2020 to tackle the problems faced with
the rapid and unanticipated move to entirely online teaching for multiple modules,
within a Software engineering programme. These include the following 5 action
interventions (the complimentary blended approaches used are indicated in square
brackets):
x
x
x
x
x

level 4 (first year) approximately 150 students on mathematical
underpinning, and also on professional and legal requirements
[Gamification, Flexible Learning]
level 6 (3rd year/honour’s stage) approximately 40 students on advanced
software engineering [Gamification, Flexible Learning]
level 6 (3ed year/honour’s stage) 80 students on Distributed Systems [Agile
style interaction and feedback]
level 7 (Masters) approximately 20 students on component-based software
engineering [Agile Methodology and feedback]
level 7 (Masters) approximately 30 students on Commercial Development
Practice [Agile Methodology and feedback, Gamification]

The teaching is based on an agile cycle and the following highlights the key aspects
mapped in to the categories already explored.

3.1

Engagement

As noted earlier, engagement is a challenge in higher education, and can be
especially problematic in large cohorts. One way to address this is to use data and
indicators to help identify where students are failing to engage and may need
prompting. In the context of online delivery, this can be through making use of
learning analytics, with a focus on where students are actually doing activities. For
example: attempts at formative tasks and quizzes, how far they are contributing to
community activities such as discussions, and whether they appear to be progressing.
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For the modules this year, one approach that worked well was to include formative
quizzes so students could indicate their progress with programming and other
activities within their modules.

3.2 Gamification
Some gamification approaches to engagement include using quizzes that align with
the taught material, and which give immediate marks back to students to help them
understand their own progress, akin to the score/high score concept within a game.
Utilising banks of questions and/or computer-generated questions, means that these
can be done multiple times – similar to the approach of multiple lives/attempts in a
game. High score tables (even where anonymous) can assist students in
understanding what is possible – as their own ideas of this can be far removed and
their own self-assessment of their performance can be inaccurate. Creating
dependencies within module materials – so that students should complete one
activity before being able to start the next, is also effective in assisting students in
understanding the recommended learning journey: akin to many games where
completion of some challenges opens up others.

3.3

Front-Loaded Teaching in ‘The Tutorial Room’

In project modules, often the focus is on the development of a product or set of
artefacts that are expected to be delivered over the course of many months. Much of
the knowledge required to succeed in the project needs to be learned and practiced
before it can be effectively applied. Rushing to start before key elements, such as
project management and the impact of architectural decisions are fully understood,
can lead to diminishing returns. Mistakes made early on are hard to rectify,
particularly as deadlines loom and restarting becomes impractical. It may also be
that the appearance of sunk-cost inhibits such changes. Front-loaded teaching and
opportunities for practicing techniques in a consequence-free but intensive first few
weeks ensures students have core skills ready to select and utilise when they are
required. This has been applied successfully with approximately 30 Masters (level
7) students on a commercial development practice group project. The method is
comparable with the concept of a tutorial room in digital gaming [25]. Players are
exposed to core game mechanics in a safe environment and given opportunities to
practice. This has two beneficial effects: the participant is made aware of what is
possible and is then able to be more completely immersed in future tasks. Even
where concepts are not fully embedded, to the point of immediate recall and
application, exposure ensures awareness that facilitates a return to the taught content
when required. It is therefore critical that teaching material is highly available and
easily searchable. This is achieved through upload to online digital learning
technologies and appropriate signposting in lectures, workshops and forums.
Completing the front-loaded section of the module quickly ensures that students can
start to make concrete progress on the project. However, two conflicting issues arise,
especially when taught content is online: boredom or disengagement leading to slow
progress through the tutorial room and a delayed project start, or rushed tutorial room
with little retained understanding. Gamification techniques were applied, including:
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x
x

providing rewards for progressing through the content (score/high score
and rewards – e.g. valuable project information released only upon
completion)
introducing dependencies and barriers to continuation (minimum quiz
score before moving on to next section)

This helped to maximise engagement and prevented rushing and superficial learning.
Additionally, progress through content is easily monitored by checking quiz returns
and number of attempts. This facilitates identification of struggling learners who
may benefit from intervention.

3.4 Agile Development
The agile approach was helpful in managing modules and programmes within the
context of Covid-19, where teaching and assessment had to be adapted, thus
requiring a combination of review, planning, developing and then delivering. This
often came in to tension with institutional quality approaches as considered below.
In some modules, especially those with large scope and where technologies move
quickly (e.g. level 6, 3rd year/honour’s stage, approximately 80 students on
distributed systems), these two mechanisms have been partnered with a permanently
open, simple and (optionally) anonymous feedback collection system. This online
survey allows learners to give immediate observations and comments – both positive
and constructive. The existence of this option is reintroduced at the start of every
taught session and students are invited to participate proactively in the rapid Agile
redevelopment of the teaching.

3.5

Delays in work

When developing software, students frequently exhibit behaviours that are contrary
to effective project management, including where this intersects with carrying out
other aspects of their studies. This demonstration of “student syndrome” is shown
where they hand in work at the last minute, or even beyond the deadline which can
lead to penalties (including zero marks being awarded). For some, this problem is
exacerbated by the lack of the formality and routine of face-to-face campus learning.
Providing recommended due dates to supplement the actual final deadline can help,
though there are still many students who are missing the deadlines.

3.6

Flexible Pedagogy

Applying flexible pedagogy in the online variants of the modules subsequent to the
Coronavirus lockdown, there are several aspects that were implemented that provide
flexibility:
x

Where: material and class interaction being provided as webcasts, allows
students to participate where they wish;
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x

x

When: the recording of sessions allows for flexibility in when to participate,
along with the ability to pause and replay, allowing for control of pace. This
flexibility of pace was also applied to assessment, with a series of fixed
automatic extensions: so students who missed one deadline would
automatically be allowed to submit at the next one;
How: offering a variety of resources, from live webinars, recorded content,
written materials, and interactive workbooks all offer a variety of
approaches for students to choose what works most effectively for them.
Again, this also applied in some cases to assessment: as time progressed
and opportunities for assessments varied, students had different
assessments made available. For example, team projects in some modules
became individual projects (with elements to demonstrate how to organize
and plan for team activity, even where that does not happen in practice).

3.7 Quality Processes for Education
The agile approach to teaching is in direct tension with the more linear approach that
institutions tend to use for their programme and module update and approval
processes. These processes reflect the long-standing nature of a degree: but make
rapid responses difficult, and can be a barrier to innovation and change. Another
challenge with traditional educational quality processes is that it can constrain
assessment practices: especially when it comes to offering alternative assessment
choices by a student.

3.8

Covid-19.

The Coronavirus pandemic of 2020/21 has highlighted the challenges, where
institutional responses to the rapidly evolving situation tended to generate more
bureaucracy, with forms to plan mitigation on delivery and assessment that fell
behind the rate of change of other activity. Moreover, planning ahead meant that
decisions on timetabling, delivery and assessment patterns were being made prior to
any review of the current experience. This emphasizes the need to be able to adopt
a truly agile approach to module and programme delivery to allow rapidly adaptive
responses. The challenge is how to do that without reducing quality.

4.0 Evaluation
The following table illustrates how we have evaluated the changes that we have
made using our blended approaches. For each cohort we have indicated the
approaches taken for that particular cohort. We have then indicated the outcomes of
these approaches both in terms of the researcher(s) carrying out the changes but also
for the outcomes of the students who were participants in this change.
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Table 1: Gamification and Flexible Interventions.

Student
Cohort / topic
Level 4 (first
year). Approx.
150 students
on
mathematical
theory, as well
as
professional
and legal
requirements
level 6 (3ed
year/honour’s
stage) 80
students on
Distributed
Systems

Intervention
Action
Gamification,
Flexible
Learning

What the Researcher
Learnt
Student engagement
improved with the used
of quizzes with rapid
feedback.
Helpful for staff to
monitor engagement,
and to contact those
who seemed to be disengaged.

Outcomes for Students

Gamification,
Agile
Interaction
and Feedback

level 7
(Masters)
approximately
30 students on
Commercial
Development
Practice

Gamification,
Agile
Interaction
and Feedback

Student engagement
increases with clear
evidence that the tutor
is tracking progress
and achievement
through weekly
quizzes. Students who
do poorly or do not
participate are easy to
identify and support.
Feedback quantity and
quality improves when
students are more
integrated into the
process.
Students’ progress
through a ‘tutorial
room’ section of frontloaded teaching, are
able to make faster,
more error-free
progress on projects.
Engagement and fast
progress is particularly
noticed when barriers
to progression (e.g.
dependencies and
quizzes) are partnered
with rewards for
progression.

Satisfaction improves
when iterative,
perceptible module
improvements are
based on student
feedback and priorities:
a year-to-year 24%
increase in average
overall satisfaction and
47% increase in the
“Staff have made the
subject interesting”
category were recorded
when this approach
was applied.
Agile is a core
component of a degree
associated with
software development.
When asked to rate
their understanding of
Agile at the start and
end of the module,
Students registered a
41.7% improvement.
Formal teaching is
restricted to one
intensive front-loaded
week but 97.5% of
students agreed that
they have improved
due to their experience
in this module.
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Students found the
feedback helpful, and
improved regular work.
The opportunities for
different learning
resources (flexible)
supported a wider
range of students.

4.0 Conclusions
Our aims were to raise the bar both in terms of experience of students and outcomes
for them in learning Software Engineering. We did this with Gamification taking a
core role but being used in a blend with other techniques like Agile Development,
Flexible Learning, and the considered use of Feedback. From the outcomes noted
in the above table we can note that we are able to demonstrate that engagement can
be improved, with corresponding improvements in retention and attainment.
In regard to the agile model for module (and program) delivery we found that it can
be an effective way to manage education during a crisis: though that needs support
from institutional processes and systems to allow for academic judgement and for
truly adaptive and agile approaches.
What the whole study has done is show that Gamification, Agile Software
Development Practices, and Flexible Learning with feedback-led rapid prototyping
as techniques in their own right can make valuable contributions to the pedagogical
mix. They were also shown to be valuable in the rapid changes caused by the
pandemic. What will emerge after COVID is an interesting question? Many of the
changes, for example in flexible learning, that have been necessitated by the global
situation have situation have worked well. So, the resultant modus operandi that
emerges may be a mix of both a return to traditional forms of teaching but also the
retention of techniques that proved themselves in the crisis. We have here argued
how combining flexibility, gamification, and agile interaction can have a role in this
mix.
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Abstract
The goal of this article is to conduct an empirical systematic review
on 40 recent studies in Higher Education that have used gamification
in some way to engage students with a focus on the used game
elements. Additionally, an attempt will be made to empirically map
out all the identified game elements in each of the studies, which
modules they were used in, the sample size, in what aspect as well as
whether they were effective, as stated by the authors of the case
studies. The scope is the fields of computer science and game
development, as those fields are closely related as both are software
oriented. This empirical systematic investigation will lead to data
from which certain patterns showcasing best-practice use of such
gamification techniques emerge.

Keywords: Gamification, Higher Education, Game Elements,
Empirical,

1.0 Introduction
While this article conducts a systematic empirical review on 40 case studies where
academics have implemented gamification in their teaching practice, we will not be
focusing on the effects of gamification as much as we will be focusing on the game
elements used. A game element is a concept that is not to be confused with game
mechanics. Game mechanics involve direct actions that players take in games, such
as jumping, shooting and running. Further to this, game mechanics specifically are
used in Game Based Learning, a technique that is directly using video games to
teach. Game elements on the other hand can be seen as building blocks for games.
Example game elements are “points”, “badges”, “leaderboards”, “choice” or
“levels”. Academics use game elements in order to apply gamification in their
modules. Each game element is unique in what it does and how it should be used.
Furthermore, each element has a unique purpose. For example, the “points” element
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is used to reward students with certain behaviours in a learning activity [1], while
the “lives” element act as a loss-aversion mechanic, where students try to avoid a
negative outcome in a learning activity in order to not lose lives [2]. “Time” on the
other hand can be used to add pressure and excitement in a given learning activity
[3], while “Choice” provides students with the feeling of autonomy – a motivating
factor according to Self-Determination Theory [4].
This is part of an ongoing research project that is specifically aligned towards Game
Development and Software Development courses, group projects and student
engagement in video game development courses. While the results are encouraging
and indicate that academics use more game elements in the teaching process other
than the typical points, badges, leaderboards triad, (also known as PBL Triad)
opportunities for further research are also discovered as all the complex variables of
gamification, being “mode of delivery”, “creativity”, “frameworks”, “duration” and
“tangible objects” can all be simplified through technology-enhanced learning and
educational technologies in general. Further to eLearning, careful analysis and
dissection of given game elements may also provide insights in the Game Design
field, as a better understanding of complex game elements can be turned into
interesting game mechanics that can foster enhanced game experiences.
It’s already shown in the past that gamification can potentially be one remedy to the
problem of student “disengagement”, even with caveats [5], and the goal of the paper
is to empirically map all used game elements, to identify the frequency across
Computer Science and Game Development courses in order to solve that problem,
similar to systematic studies done in the past [6, 7]. Gamification is the process of
using game elements into a non-gaming context in order to motivate someone in a
given activity [8]. But which elements really?
For this project, the authors have gathered data from various papers and case studies
from the fields of computer science and game development. The data were then
analysed as to the context and type of gamification applied, the number of iterations
or cohorts affected, whether it was effective and which game elements were used
exactly. As such, a mixed methods approach was followed based on which both
quantitative data (elements, frequencies, cohort sizes, iterations) and qualitative data
(student responses, contexts, gamification technologies or approaches) were
collected. Common patterns were revealed among these case studies and provided a
context which provides information on how to optimally use it to gamify a computer
science or game development course (or module).
The selection criteria for the cases were based on the following conditions: The cases
must be focused in one of the following fields: software engineering, computer
programming, game development, game design, game art, animation. Furthermore,
we used the keywords “Gamification”, “Higher Education” and “Case”. A further
use of keywords such as “Games”, “Game Design” or “Game Development” were
used to pinpoint games-related cases specifically. The keywords were used in ACM,
ResearchGate, Google Scholar and IEEE repositories. There was no limitation in
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student samples, or publication periods. The sample size consisted of 137 papers and
40 fulfilled this simple criterion.

2.0 Case Study Mapping
While related gamification studies have been done in the past [5, 6, 7], in our case
we will focus on two different types of studies: Game Development related and
Computer Science related. While game development is the focus of this paper, it is
apparent that the field is very software-oriented. As such, besides the fact that many
theoretical concepts are shared between game-development and computer science,
students are learning specific software packages. Programmers focus on Visual
Studio, Unity3D and Unreal Engine, while artists are learning 3DsMax, ZBrush and
other. Students in both disciplines also learn about project management (game
production), software engineering and other concepts. The gamification strategies
used in one overlap with the other, as both disciplines are technical and softwareoriented education. The same also applies in the field of Game Design.
The data collected will be about the following:

1. The course or module where gamification was applied in, for the
investigated case.
2. The game elements used in the case.
3. The student sample size.
4. The way gamification was applied (the method).
5. The outcome of the learning experiment.
For game-development related case studies there are 12 identified cases from 2011
to 2017 (Table 1). The ordering of the cases is chronological.
Table 1. Game development cases
Case
ID

1

Subject
Matters(s)
Applied

Gamification
Results

Game Design
N = 25

Positive

Narrative-Driven
Role-Playing
experience.
Gamification through points, avatars, story and world
creation. Boss fights and gamified activities worth XP
and have meaning to the story.

Character
Design
N = 23

Positive

XP System, Compulsory and Non-Compulsory
Activities. Use of JustJeopardy: Quiz software based on
Jeopardy TV Show.

Game Design,
Animation
N = 24

Positive

Contributor

Gamification Application

[9, pp. 75102]

Students allowed to create characters. XP System using
additive marking. Optional quests available. Industry
people as raid bosses. Competition through physical
games.

2

[9, pp. 183194]

3

[10]
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Case
ID

Contributor

Gamification Application

4

[11]

Steampunk-themed online learning platform with
currencies, XP points, leaderboards, elective puzzle
challenges, reward & badge systems

5

[12]

A Framework that provides positive and negative
reinforcement based on behavior during group-work.
Yellow cards to issue warnings, Red cards to punish
students and remove rewards.

6

[13]

GradeQuest: A Mobile Application that gamifies the
classroom, incorporating characters with backstories
and progression through XP points. Furthermore, it
features elective quest system of varied challenge.

7

8

[14]

[15]

9

[16]

10

[17]

11

[17]

12

[18]

Gamified activities that generate XP points, with
optional activities for bonus XP. Personalization
apparent with character and story elements.

Like the above
Mobile-Powered 6-Semester gamification transforming
students to “gamedecs” – Game Detectives. Powered by
gamified activities linked to XP, avoidance of negative
outcomes, special powers, characters and storylines.
Character System for Students which develops in three
dimensions: Knowledge (Practice Tests, Exams),
Charisma (presence in sessions) and Experience
(Projects). Points can be awarded per dimension which
is linked to a group of activities.
Students elect to do traditional exam style assessment or
weekly gamified assessment. Lives system reinforcing
loss-avoidance motivation.
Gamified activities powered by role-playing technique
where students took the roles of developers. Additional
design elements were the classic PBL triad using the
GradeCraft tool.
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Subject
Matters(s)
Applied
2D
Game
Design
&
Development
N = 43
Game
Production
N
=
62
(Control Year)
N = 74
(Trial Year)
Game Design
N = 17

Gamification
Results

Positive

Positive

Mostly
Positive

Game
Interactions
N = 21
Positive
Computer
Games
N = 35
Computer
Games
N = 35

Mixed

Game Design
N = N/A

Work InProgress

Games Unit
N
=
195
(grouped with
case 11)

Mixed

Games Unit
N
=
195
(grouped with
case 10)

Positive

Unreal
Programming
N = 19

Positive

For Software Engineering, Programming and Computing-related case studies we
have identified 28 cases from 2011 to 2018. They are numbered 13 to 40 (Table 2).
Like in table 1, the ordering is chronological.

Table 2. Software Engineering & Programming Cases
Case
ID

Contributor

Gamification Application

Subject
Matters(s)
Applied

Gamification
Results

13

[19]

JFDI Academy: Adventure in Star Wars Universe,
Storytelling via Comics. Mission-based. Includes optional
missions. Students were Jedi knights acquiring XP.

Programming
N = 51

Positive

XP System that fed into increasing levels of students
corresponding to marks. Public leaderboard with
transparent badges support. Theoretical and Lab
Challenges. Both time-limited.

Information
Systems &
Computer
Engineering
N=52, 62, 41,
35, 52
(Five Years
of Tests)

Positive

Computing
N = N/A

Positive

Programming
N = 22

Positive

14

[20]

The Four-Week Challenge is an intro to the course. Series
of Team Challenges with the goal of making a mobile
game. Team Leaderboard on school foyer maintains pace.
Social interactions are promoted. All activities generate
points.
Q-Learning Game Platform: where students gather points
in a 100-point scale based on Work Activities (MC Quiz,
Peer Assessment), Planning Activities (Introducing /
Assessing Questions) and Social Activities (Blogging,
Social Notifications).

15

[21]

16

[22]

17

[23]

6-Week Extreme Programming Challenge with weekly
goals. Assessment focused on the team, not the individual.

18

[24]

eMgage: Mobile Learning Application uses traditional
PBL mechanics.

19

[25]

A Badge-System integrated on the TRAKLA2 online
eLearning environment.

20

[26]

Multiple gamification mechanics implemented in a
traditional course making the learning activities more
interesting. Choice provided for final assignment.
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Extreme
Programming
N=50
Software
Engineering
N = 10
Algorithms
and
Data
Structures
N = 281
Software
Engineering
N = 28

Positive

Positive

Slightly
Positive

Positive

Case
ID

Contributor

21

[27]

22

[28]

23

[29]

24

25

26

Gamification Application
A modular board game that teaches concepts based on
Bartle’s Taxonomy of player archetypes. Boards
represent concepts taught and can be combined to form
bigger boards. Cards represent knowledge-related
questions and affect marks.
Classgame: gamification tool for formative assessment
for software engineering education. Features content
unlocking, 3-star rating per challenge. Challenges vary in
MC Quiz (Knowledge), Programming (Hard Skill) or
Peer Assessment (Soft Skill). Stars awarded based on a
variant of Certainty-Based Marking, where students stake
lives.
Gamified online course using the self-defined SPARC
framework with either individual or team-based
challenges categorized into onboarding, midgame and
endgame performance phases. Each challenge provided
points, the accumulation of which provided academic
bonuses.

[30]

Gamification
Learning
Framework
(GM1.0)
incorporating roleplay terminology into the curriculum

[31]

“Gamified”: an educational platform with additive
grading schemes and all educational terms replaced with
gaming vocabulary. All students are role-playing as
heroes. Each course is represented as a game world.
Topics are chapters of a grand story, heroes earn XP, lab
activities are campaigns, and groupings are treated as
guilds. Completion of quizzes, homework or activity
provide the same amount of XP regardless of quality of
work. Guilds make groupings a requirement and the role
of General and Leader also provide interesting mechanics.

[32]

A gamified Software Engineering course evolving around
the use of badges with hidden requirements and
leaderboards. Students would like badges to be converted
to grades.
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Subject
Matters(s)
Applied
Business
Informatics
N = 24

Object
Oriented
Programming
N = N/A

Software
Engineering
N = 60
Algorithm
Design
Data
Structures
Programming
N = 46
Algorithm
Design and
Analysis
N
=
33
(2014)
N
=
27
(2015)

Gamification
Results

Positive

N/A

Positive

Positive

Positive

Computer
Organization
N
=
52
(2015)
N
=
36
(2016)
Software
Engineering
N = 18

Positive

Case
ID

Contributor

Gamification Application

27

[33]

A gamified version of a traditional course using multiple
game elements such as points (XP), badges, levels, quests,
challenges, feedback, progression, even content
unlocking. All this is powered through a narrative.

28

[34]

A gamified system utilizing a personality model based on
a single dimension of the Five Factor Model (FFM) that
is using various game elements such as the PBL triad but
also levels, feedback, avatars.

29

[35]

A gamified programming course using flipped classroom
technique to apply the PBL triad including avatars.

30

[36]

31

[37]

32

[38]

33

[39]

34

[40]

35

[41]

36

[42]

37

[43]

A study that maps the use of game elements to specific
goals such as learning, motivating, mastering. Multiple
game elements and results from both students and experts.
Gamification of programming education through
gamified collaborative learning platform, ViLLE. Offers
rounds in the format of Tutorial, Exam or Normal
Exercise rounds.
A technique involving tangible objects (cards) in which
students were asked to solve algorithmic problems by
mixing and matching code blocks on cards. This was
completed collaboratively.
A gamified approach to learning algorithms and
programming by incorporating PBL triad with levels,
progress bars as well as a plethora of learning games such
as HotPotatoes, Games and LevelUp plugins for Moodle.
A gamification engine using repetition-based online selfassessment methods to gamify its content, which also
allows setting up personalized learning paths through the
assessment. Further enhancements were leaderboards,
points, badges, levels and time mechanics.
Playful learning activities on programming concepts
using SMARTIES and 6D Frameworks.
“ProLounge”: An online gamified eLearning application
used to teach programming skills with mobile
counterparts. There are Learning and Assessment phases.
Gamification through Badges built-in on Moodle for
Programming course.
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Subject
Matters(s)
Applied
Software
Engineering
N = 30
Object
Oriented
Design
Methodology
N = 57
Programming
N = 26 (14
students with
Flipped
variation)

Gamification
Results

Positive

Positive

Positive

Programming
N = 30

Positive

Algorithms
and
Programming
N = 193

Positive

Programming
N = 14

Positive

Algorithms
&
Programming
N = 22

Positive

Programming
N = 23

Positive

Programming
N = 12

Positive

Programming
N = 47

Positive

Programming
N
=
71
(Year 1)
N = 280
(Year 2)

Positive

Case
ID

Contributor

Gamification Application

38

[44]

A Gamification System used to teach Software
Engineering through three main elements: A Competitive
Challenge, Levels of Learning and Hackathons.

39

[45]

“GamiCRS”: A 14-Day Gamification Experiment on
Software Design course where students improve their
code readability skills.

40

[46]

A Gamified Traditional course using the following
components: Moodle Logs, Levels, Badges, Weekly
Surveys, clearly visualized achievement and mastery per
topic through points.

Subject
Matters(s)
Applied
Software
Engineering
(Not Tested)
Code
Readability
N
=
81
(Focus)
N
=
80
(Control)
Web Design
&
Programming
N
=
37
(Focus)
N
= 38
(Control)
N = 108 (2nd
Year)
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Gamification
Results
N/A

Positive

Mostly
Positive

After reviewing all 40 case studies, all found game mechanics were mapped (Table
3) (Table 4) (Table 5).

Elements
Points / XP
Badges
Leaderboards
Levels
Quests
Competition
Collaboration
Choice
Story
Time
Clear Goals
Reward System
Progression
Currency
Feedback
Challenge
Abilities
Avatars
Luck
Virtual World
Boss Fight
Lives
Hall of Fame / Status
Roleplaying

Table 3. Identified Game Elements (From Game Studies)
Case Studies
1
2
3
4
5
6
7
8
✓
✓
✓
✓
✓
✓
✓
✓
✓
✓
✓
✓
✓
✓
✓
✓
✓
✓
✓
✓
✓
✓
✓
✓
✓
✓
✓
✓
✓
✓
✓
✓
✓
✓
✓
✓
✓
✓
✓
✓
✓
✓
✓
✓
✓
✓
✓
✓
✓
✓
✓
✓
✓
✓
✓
✓
✓
✓
✓
✓
✓
✓
✓
✓
✓
✓
✓
✓
✓
✓
✓
✓

9
✓
✓
✓
✓
✓

10
✓
✓

11
✓

12
✓
✓
✓

✓
✓
✓

✓

✓
✓

✓

✓

✓

✓
✓

✓
✓
✓

✓
✓
✓

✓

✓
✓
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Elements
Points / XP
Badges
Leaderboards
Levels
Quests
Competition
Collaboration
Choice
Story
Time
Clear Goals
Reward
System
Progression
Currency
Feedback
Challenge
Abilities
Avatars
Luck
Virtual World
Boss Fight
Lives
Hall of Fame /
Status
Content
Unlock
Roleplaying

13
✓
✓
✓
✓
✓
✓
✓
✓

Table 4. Identified Game Elements (CS Studies 13-28)
Case Studies
14 15 16 17 18 19 20 21 22 23 24
✓
✓
✓
✓
✓
✓ ✓
✓
✓
✓
✓
✓
✓
✓
✓
✓
✓
✓
✓
✓
✓
✓
✓
✓
✓
✓
✓
✓
✓
✓
✓
✓
✓
✓
✓
✓
✓
✓
✓
✓
✓
✓
✓
✓
✓
✓
✓
✓
✓
✓
✓
✓
✓

✓
✓

✓

✓
✓

✓

✓

✓

✓

✓
✓

✓
✓
✓
✓
✓
✓

27
✓
✓
✓
✓
✓

✓

✓

✓
✓

✓
✓

✓

✓
✓

✓
✓

✓

✓

✓

✓

✓

✓
✓

✓
✓

✓

✓

✓
✓

✓
✓

✓

✓
✓
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✓

✓

✓

✓

28
✓
✓
✓
✓

✓
✓

✓
✓

26

✓

✓
✓

25
✓
✓

✓

Elements
Points / XP
Badges
Leaderboards
Levels
Quests
Competition
Collaboration
Choice
Story
Time
Clear Goals
Reward System
Progression
Currency
Feedback
Challenge
Abilities
Avatars
Luck
Virtual World
Boss Fight
Lives
Hall of Fame / Status
Content Unlock
Roleplaying

Table 5. Identified Game Elements (CS Studies 29-40)
Case Studies
29
30
31
32
33
34
35
36
37
✓
✓
✓
✓
✓
✓
✓
✓
✓
✓
✓
✓
✓
✓
✓
✓
✓
✓
✓
✓

✓
✓
✓

✓

✓

38

39
✓
✓
✓

✓

✓

✓
✓

✓

✓
✓

✓
✓
✓

✓
✓
✓
✓
✓

40
✓
✓

✓
✓
✓

✓
✓

✓

✓
✓

✓

✓

✓

✓
✓
✓

✓

From identifying specific game elements out of these 40 case studies we can now
start formulating “recipes” on all the possible game elements that could be used in
game development courses and software-oriented courses in general.
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Figure 1. Game Elements per Study

Figure 2. Game Element Frequency (Overall)
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3.0 Study Results
In this section we have collected the results observed from the case studies.
Preliminary results from dissecting these case studies include the following:
Top 5 Game Elements in popularity and frequency: We immediately notice that
the PBL triad (Points, Badges, Leaderboards) is on the top with Points being the
most common of all three with 32 cases out of 40 using them (80%). Badges and
Leaderboards follow, which are also on par with levels. In 4 th 5th and 6th spots we
see Collaboration, Feedback and Progression while the 8th spot is shared with
Competition, Clear goals, Challenges and Avatars. 9 th spot goes to the Reward
System while the top 10 finishes up with Quests.
Minor Differences in most frequent game elements between Games &
Computer Science courses: The top three most used elements vary a bit. Points is
popular in both Game Development courses and Computer-Science courses, with a
leading difference in game development (1st is points with 10 cases, 2nd is levels and
avatars with seven cases and 3rd place is leaderboards, competition, collaboration,
story with 6) but a very slight lead in Computer-Science (22 cases with points, 20
with badges, and 16 cases with leaderboards).
Gamification is multi-faceted in delivery formats: Gamification can be applied
on any type of course, across all settings: traditionally in class, via blended learning
(class & Learning Management Systems) and completely online (remote teaching,
distance-learning).
Objects and other components can be used to gamify: Gamification does not
necessarily mean that game elements will be used within the planned activities.
Sometimes it could be a tangible object such as a couple of cards, other times it could
be modular board games or class-wide roleplaying activities [50].
Gamification can be technology enhanced: Some have implemented it using
integrated plugins on their VLEs, others have used mobile or web apps and games.
Some have used specialized training software to automate the process.
Academics are not reluctant to try out game elements other than PBL: The PBL
Triad (Points, Badges, Leaderboards) is wildly popular, yes, but academics do not
fear trying out other game elements as well. Furthermore, some academics have
implemented gamification by not using any of the elements of the PBL triad.
Gamification can improve one or more learning metrics: Gamification indeed
helps increase student motivation, satisfaction, engagement, attendance,
participation and achievement by looking at the possible outcomes of each of the
cases. This aligns perfectly by the fact that all those metrics are inherently connected
to student motivation [48]. Sometimes the results are slightly positive, other times
more than that, but not a single case has had a negative result on the student
perception of gamification.
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Creativity fuels better gamified modules: Some creative ideas around the world
only recorded within a few years range indicate gamification will produce some very
interesting case studies in the years to come when the practice has been refined.
Gamification has no set duration: Gamification can be run as an in-class
experiment for a couple of hours, days, weeks, months, the entire semester, academic
year or even the entire course a student is studying with the right structures and
academic team coordination in place.
Seven game elements on average per case: On average seven game elements are
used within 40 case studies. Among these case studies, the top-two cases (in terms
of frequency) are using 15 [31], and 14 [11]. Two studies share the 3rd position [9,
16] with 13 elements. Out of these a Computer-Science study is on the 1st place while
the other three cases come from Game Development.
Potential of discovering new or better use of complex game elements: Emerging
techniques such as using digital games, mobile applications or performing Role-Play
in class should be explored further as there is a lot of potential for research. RolePlay especially derives from Role-Playing teaching technique. What if Role-Play
was used in the classroom, away from traditional PBL and adopting practices from
the modern tabletop RPGs [49]? What if instead of roleplaying the developer or the
client, you get to roleplay a character [47]?
Gamification can extend beyond frameworks: Not everyone followed a structured
approach in designing gamification. Some used well-known frameworks, others
used game design approaches, but others just used some elements straight into their
everyday prep and had the same impact and positive results.

4.0 Conclusions
Academics should get into gamification and try out different things in their classes.
It has been proved in the case studies of this paper that gamification can increase
motivation, attendance, engagement, achievement, and satisfaction all in one. As the
main contribution in the field, this paper has identified emerging patterns for bestcase use of gamification game elements. This can be further expanded upon in future
papers where each game element can be analysed in depth.
Another interesting part that could and should be researched further, beyond the
traditional “does gamification work” type of research project is the human factor
behind it. How do students respond to gamification? Do they like it? Do they hate
it? Do they adapt? Do they adhere to the rules? How can academics monitor its’
effectiveness and student engagement and participation? Finally, a very interesting
foundation of this would be the PBGL framework, a pre-diagnosis of whether the
gamification technique used would be effective and approved by the students [51].
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Some interesting discussion for future research could include:
x Automating the administration time required for gamification during prep
and in-between the sessions through Technology-Enhanced Gamification
Software.
x Dissecting into Game Elements, one-by-one. Best case scenarios for each.
x Gamifying entire courses: A consistent gamification structure supporting
every module across a course from welcome week to graduation ceremony.
x Cross-Discipline gamification or solid gamification systems that can be
used out-of-the-box in multiple disciplines that are different in philosophy
from each other (i.e. Medicine, Law and Maritime Engineering)
x Interesting and daring implementations of pre-existing or new game
elements through more case studies.
We are hoping that this paper will be a reference point for any academic wishing to
incorporate gamification in their classroom to teach game development. We are
looking forward to future research, new frameworks and new case studies that can
spread gamification practice across higher education.
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Abstract
In this paper we look how Massively Open Online Courses (MOOCs) can
shed new light onto how to teach the logic programming language Prolog.
Prolog often proves problematic to teach because of features like unification,
backtracking and the use of recursion. Here we employed a rich media MOOC
Toolkit to augment an already widely used Web Based Prolog Tutorial. Above
this we present two key additional features. Firstly, we wished to explore how
to investigate motivation as a key design concern to delivery of this material.
To achieve this we used explicit tactics like the novelty of the approach and
interactive techniques like gamification. Secondly we looked to software visualisation. A feature of the approach is an emphasis on a clear and consistent
model of the virtual machine and the story of language execution, taking a
strong influence from Eisenstadt and Brayshaw. In addition to the material we
added code-stepping tracing, graphical quizzes and YouTube animations. The
MOOC was deployed on a second year undergraduate AI Course over and 8
month period. An evaluation using a cohort of 80 students was undertaken and
the results reviewed. Overall the MOOC was well received but the visualisation were given a more neutral response.

Keywords: MOOCs, Visualisation, Gamification, Programming
Education, E-Learning

1.0 Introduction
There are some long standing problems in teaching programming languages. Prolog
is a mainstream language with distinct challenges. It is notoriously difficult to learn
[1, 2, 3, 4]. If you look at trees of the development and evolution of programming
languages, Prolog stands apart. Most of the standard control concepts (if-thenelse, do-while-until-forever, for-x-in-l, switch/case,
forall, foreach) were understood and deployed in 1950/60s languages ranging from ALGOL to LISP. When confronted with a new language, a common technique is to how to code these familiar concepts, noting syntactic novelties, and then
continuing in a familiar algorithmic manner. None of these cornerstone building
blocks are present in Prolog. Indeed, the very pillars of a Prolog programmers’ armoury are recursion and backtracking – programming concepts that can be hard to
understand for a neophyte and not typically deployed by a seasoned software
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engineer. The paradigm of logic programming is a land that not many programmers
journey through and even less dwell.
The educational mix has changed radically since the 1990’s. We now live in a world
of webinars and mixed reality (real and virtual) teaching. Massively Open Online
Courses (MOOCs) have arrived as a delivery technique for online learning resources
(https://www.mooc-list.com/). They are widely offered by universities to deliver
courses https://www.edx.org/school/mitx, https://www.theuniguide.co.uk/advice/choosing-a-course/moocs-massive-open-online-courses-explained and degree
based studies e.g. http://www.open.ac.uk/courses/choose/mooc-busman). Virtual
Learning Environments (VLEs) often include MOOC extensions to their provisions
(e.g. https://www.canvas.net/). Within this context we chose to revisit the undergraduate teaching of Prolog and look at how we could use a MOOC to look at this
problem afresh, within the context of a Traditionally Delivery Course – a blended
approach [5]. Before we go on however we will start with a discussion of why
Prolog needs a separate and distinctive treatment and why it is qualitatively different
from the class of procedural programming languages.

1.1 Why Prolog is Different? Logic Programming is a Distinct
Paradigm
Prolog is a logic language which is composed of facts about the world and rules that
allow inference about those facts. It is in effect a theorum prover to which the user
proposes goals – as programs – to which Prolog attempts to find whether these things
are either true or false. It is thus by its very nature alien to other main stream programming languages in the way it works and treats user solutions.
1.1.1 Lack of Explicit Control Features and the heavy use of Recursion
Prolog does not have the standard set of iterative control statements. Novices often
hunt for the standard do while, for or until iterative statements conventions
present in so many other languages. Instead Prolog uses recursion and backtracking
to achieve similar means. The net effect of this is that we cannot read (or write)
Prolog programs by looking for such surface scaffolding cues. In conventional code
browsing/reading we can use such waymarks to work out what is going on. This is
not the case in Prolog, and the use of recursion, a slippery concept for the neophyte
programmer, complicates the issue. For example consider the following.
squash([],[]). /* squash of empty list is empty list */
squash([A|B],List):/* A list? */
A = [_|_],
squash(A,SA),
squash(B,SB)
append(SA,SB,List).
squash([A|B],Lists):/* where A is atomic or term */
squash(A,C),
append([A],C,List).
Not only does it rely on top and tail recursion (recursing both on the head structure
but also on the tail) to achieve its looping behaviour – but even the naming is given
by the programmer. That the different clauses, and their order, implicitly give the
control sequence. There is no extrinsic semantics that the programmer can readily
interpret. Compare this with another AI Language like LISP and the control is extrinsic and more obvious
(defun squash (l)
(cond ((null l) nil)
((atom l) (list l))
(t (append (squash (car l)) (squash (cdr l))))))
Note also the order of the test conditions. Prolog executional pragmatics orders how
they should be implicitly authored. Compare this with the easier, more natural logic
of the LISP program.
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1.1.2 Backtracking
Being a logic programming language this will mean the if a particular branch of the
proof tree ends in a dead end then Prolog will backtrack meaning that it will find the
last point in the proof tree where an alternative path can be found (the last OR choice
in the search) and start searching this new path. As a result program execution is
vastly altered from a sequentional progress through lines of code. Indeed bugs are
often the unintended result of programs executing code that was never intended because backtracking has resulted in branches of code being traversed when the coder
never envisioned that they would be. This however can be exploited by the programmer to make new types of failure driven loops, again without any explicit control structures being present.

1.1.3
Advanced Control Features
One of the most commonly misunderstood control features is that of the Prolog
‘Cut’. This is used to prevent further backtracking. It freezes the search at the point
of invocation and removes further ‘or’ choices (e.g. using other clauses to solve your
query) for the particular predicate at this invocation in the depth first search. The
logic in itself defeats many programmers. Further it is often abused by programmers
in their attempts to stop Prolog backtracking and render it a language like others
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they know. If this is combined with the lack of explicit control then this compounds
the problem. Consider the following very useful program.
same_var(foo,X):- var(X), !, fail.
same_var(X,Y):- var(X), var(Y).

This program checks if the two variables are the same. If they are not the same the
cut in the first clause means that the second clause is never looked at. If they were
the same variable then binding then first variable to foo would have the consequence
of binding X to foo also, so the var/1 test would fail. Otherwise they can't be the
same hence the cut/fail ensures failure of the overall goal. If we get to the second
clause (which in effect is protected by the first) we just have to check that they are
both variables e.g. make sure someone hasn't typed in ?- same_variable(foo,foo). All this control information is implicit and obvious to an expert
and baffling to a novice.
1.1.4
Style of Interaction
Rather than a Compile/Run style modus operandi the interaction takes place via an
interpreter style window (though in modern Prologs the code is compiled rather than
actually interpreted). Thus the style of interaction with the code is different (although it has modern similarities with IDLE/Pythons shells). Other common programming concepts are also broken. Prolog’s notion of variables is at odds with
most other languages. For example let us consider the use of variables in a C-family
language - we might increment a variable by saying something like
x =+ x + sum
The first difference in Prolog is that the operator = means do the terms unify,
differing from the traditional equality semantics. Thus
?- loves(john,mary) = loves(X,Y).
X = john
Y = mary
?To add confusion the method of quantification of a variable in Prolog is different.
When you bind a variable in Prolog to a value it retains that value for the whole
scope of that clause or top level goal. So if X = 20 it has this value for the whole
encapsulation of X, thus saying
X is X + 1
means to Prolog
20 is 20 + 1
which is false. This type of overgeneralizing from other language leads to users
writing programs like
factorial(X,Y):factory((X-1),F),
Y is F * X.
Rather than the correct
factorial(X,Y):X1 is X – 1,
factory(X1,F),
Y is F * X.
If you want to change the value of something you have to use a new variable,
hence X1 above.

1.1.5
Common Misconceptions of Prolog
[4] presented a taxonomy of Misconceptions of the Prolog Interpreter which are a
combination of misunderstandings of the Prolog machine and mapping errors from
other programming languages. In detail they noted the following common misconceptions.
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x Search Misconceptions
Pointer Errors both for a Predicate and a Program (spotting the correct continuation point in a predicate or overall Prolog program)
Magically taking Facts before Rules or Rules before Facts
Meta-analysis of the correctness of the proof overriding Procedural Semantics.
x Backtracking Misconceptions
Try Once and Pass (i.e. fundamentally not understanding backtracking = no going
back!)
Redo from Left (from start of clause rather than backtracking to the last OR
choice point)
x Cut related Errors
The Transparent Cut (the cut has no effect)
Errors in the scope of the cut
The Grandfather Cut – the cut fails the grandfather goal not just the parent
goal.
Cut fails the whole program not just the predicate in which it is contained.
The cut initiates backtracking
x Variables and the Cut
The interaction between variable bindings and the Cut.
x Flow of Control and Variables.
Wrong division of labour between backtracking and unification
Undo all variable on failure
Logic Programming specific variable encapsulation errors.
x Predicate footprint errors
Typically calling the predicate with the wrong number of arguments (aka arity errors). Believing that providing the name is right Prolog will figure things out…….
These unique features and potential potholes for novices mean that Prolog is different to learn compared to other languages and has led to its unique treatment in the
literature. The work presented here aims to build upon this older work but in the
new light of modern delivery methods.

1.2

Teaching Prolog

To tackle the above, we had two other distinct starting points. We employed a
widely used internet-based Prolog Tutorial [5] – used with permission. This did provide us with a base set of materials to use. In the work reported here, we wish to
refresh the delivery of this material via a MOOC and look to see how we could
improve the interaction including the incorporation of additional motivational devices such as game interaction. Secondly, we wished to revisit the use of software
visualisation and its role in teaching Prolog. This builds upon previous work in
capturing the dynamics of execution and features; like backtracking and recursion
[1. 2]. The use of such multimedia was called into question at the time [7] however
times and users have changed. We are now much more used to escaping from a
VT100 terminal experience. The dawn of MOOCs allows us to go back to this approach and explore it efficacy in a modern context. Modern users are changed since
this work was first anticipated and we thus decided to revisit in a contemporary
format.
A key approach adopted here is the story of the virtual machine and how it behaves
[8],[9]. This is particularly important in a complicated language like Prolog [10, 11,
12]. The Transparent Prolog Machine (TPM), [1] was a cradle to grave story, that
accounted for the execution of Prolog which could then be used both for novices
and experts alike. This uniquely included all features of the language. It was employed in course material, BBC produced videos and a commercially released
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software development environment. MRE [13, 14] was a development of TPM for
both Prolog and parallel logic programming (PARLOG) [15]. It sought to streamline
the notation of the TPM, whilst offering multiple perspectives that were strictly
rooted in a common execution narrative. The visualisation used in this MOOC
aimed to directly build upon those used in MRE. The visualisation of Prolog is
updated in line with the new work, but the underlying aim of showing a transparent
and true virtual machine remain centrally core.
User Interface (UI) and User Experience (UX) have greatly changed since pre-Internet days. It is thus timely to revisit this work. The notion of studying online now
has old roots in University Correspondence Courses, Open Universities and more
recently in Internet delivery e,g [16]. Modern approaches to blended learning development e.g. [5], reflect a much more pedagogical range and media rich mix. Rather than a single focus or ideological conviction, their aspiration is to adopt a blend
of sources to personalise to individual needs and taste. In the work presented here
we wish to focus on the following new aspects of blended new learning – MOOCs,
Motivation, Software Visualisation and Gamification. Our blend also involves a
hybrid of online and traditional on campus content.

1.3 Prolog Code, Code Stepping and Tracing
An important part of an overall cohesive and holistic approach is to provide a
MOOC that not only supports educational material but also a detailed account of
program execution. Here we wanted to revisit earlier work e.g. [17] and see if users
have changed with the advent of a rich multimedia world. Much of the original work
was located in a place and time where vt100 style terminals was the norm for interaction when coding. Mullholland (ibid) had found that students were not helped by
software visualisations using TPM and preferred text based accounts. One explanation of this is that the visualisation is just one other thing to learn. They are having
to learn the target programming language and on top of a visual notation. A possible
way to improve this is if the graphical account is more tightly bonded to the textual
account so to be one single story not two systems.
TPM was modified so that the Fine-Grained (AORTA) View is updated to be wholly
consistent with the Coarse Grained View after the approach taken for MRE in [14].
This move in its own right cut down the amount of notation to learn. This is again
an attempt to tighten the single story being told.

2

Massively Open Online Courses (MOOCs)

A major new game changer has been the revolution of delivery of new educational
media via MOOCS. MOOCs deliver not just online materials in the way that VLEs
do, they offer additional services such as gamification and other motivational devices. Because of this, it is now common place for Universities to offer such provision
and pundits predict the trend to grow (BBC, in 2016,
http://www.bbc.co.uk/news/business-36703778). This emancipates education, allowing it to be delivered everywhere that has an internet connection. This is frequently for free and from a high standard, august institutions. For example, Stanford
University Artificial Intelligence course reports 160 000 enrolled students with 23
000 going on to getting a certificate on successful completion.
There are a number of existing MOOC engines/shells. Amongst them are:
x edX is a MOOC founded by Harvard and MIT (https://www.edx.org/) in 2012
and currently has 85 educational partners. It is a freely available open source
platform and has a wide variety of courses available.
x Canvas (https://www.canvas.net/) A cloud native Learning Management System(LMS) that embodies flexible working both for teachers and learners. This
allows group working for students, a common dashboard with integrated social
media and a strong take on the importance of data analytics.
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x FutureLearn, https://www.futurelearn.com, claims over 2,564,816 are currently
learning using the FutureLearn system. They offer courses from a wide variety
of universities and other cultural bodies. FutureLearn is wholly owned by the
Open University (UK).
x FUN, https://www.france-universite-numerique-mooc.fr , is a French MOOC designed to be used by French Universities and their partners worldwide.
x Coursera, https://www.coursera.org , as of 2021 claims to have 1630 courses.
All of its courses are available for free however it has a “Signature Track” that
allows students to pay for accreditation – if students want to earn University credits or certificates to show to Employers they can pay for this service.
MOOCs allow you to access the information in any particular location, as long as
you have internet access. This means that they can form part of the world of Ubiquitous Computing (Ubicom) [18]. Ubicom decouples the link between physical
location and participation in learning. It also offers internet interaction with the
media affordances that go with it. It is thus a step change from traditional VLEs
[19, 20, 21, 22]. This has seen the wide adoption of MOOCs in Higher Education
for example see https://www.mooc-list.com/ and by major Universities, e.g. Stanford University http://www.gsb.stanford.edu/exed/, Harvard University
https://www.edx.org/school/harvardx
and
Edinburgh
University
at
http://www.ed.ac.uk/studying/moocs.
MOOCs can be grouped into two types – ones that are more oriented on interaction,
process or social computing (labelled cMOOCs), and ones that are oriented on content provision or didactic focused (labelled xMOOCs). xMOOCs may contain recordings of lectures or special made material [23] and could feature famous Professors or other Tele-Dons. In our work, rather than seeking value added from famous
Tele-Dons, we have focused on software visualisation and gamification as approaches to provide extra motivational elements. However, [24] considers the above
dichotomy to be too simple and proposes eight types of MOOCs. The work undertaken here fits three of the MOOC types that he has proposed – it is a transfer MOOC
in that it takes existing material, albeit from previously separate sources, and synthesises them into an unique approach, an asynchronous MOOC that was accessible
at any time from its URL and a mini-MOOC that focused on a particular presentation
of one University course. For this reason, the completion rate for this MOOC did
not differ from a specific course in a typical year. Therefore, it does not suffer from
common MOOC completion problems (e.g. see [25], for discussion of completion
and quality issues). Specifically, the delivery device used had the affordances of a
MOOC and thus it was made clear to the students that they were using a MOOC.

2.1 Engagement and Motivation
Engaging and motivating students is always going to a major factor in system design
[26]. The learning literature has been dominated by cognitive aspects of the learning
journey [27] at the expense of overlooking the affective system and the importance
this has in the learning approach. One approach is to explicitly try and make an
intelligent adaptive system that has an explicit model of emotions, for example a
motivational strategy production system [28, 29]. The problem with this approach
is that it is very hard to do like its forerunner user modelling in the cognitive domain
[30]. The approach taken here is that of TPM and MRE to solve the problem in the
interface itself. By providing a rich environment we aim to provide appropriate
scaffolding [31, 32] to meet both cognitive and affective needs.
[33] have proposed a Self-Determination Theory that frames motivation studies, so
rather than being a rigid model it reflects the person and the timing. It is one that is
based on rewards and can be applied in our context of learning. Motivations can
have intrinsic sources, extrinsic sources or linked to the cognitive issues of the individual and their social development. This later concern allows for individual differences to be modelled. This is all driven by three basic needs or traits, namely
autonomy, competence and relatedness. These issues can be considered in the interaction overall and built into specific components.
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Games can be enthralling and provide rich levels of motivation [34]. As Rigby and
Ryan point out, this may involve not just positive emotions but ones of anxiety and
frustration too. These characteristics alone present alluring wants to the designers of
online education provision. [35] argues that gaming is an essential element of culture. The very act of being in a culture is a game. The presentation of self in a life
context can be interpreted as a game [36, 37] notes that all games have the potential
to be learning vehicles. The online world on its own is often lonely [38] and distance
learning can be an isolated experience [39]. The interactive experience of games is
one way to mediate against this. Putting this together with social computing, a
MOOC can provide additional opportunities in terms of synchronous and asynchronous user messaging, both text and video. This not only offers new game based
affordances for student-tutor interaction but also peer-to-peer student support and
peer group scaffolding. Such rich interaction is also motivating us here to combine
new learning environments and gamification.

2.2 MOOC Implementations
There are a number of MOOC shells that enable the provision of MOOCs. These
provide the underlying functionality of the MOOC which can then be populated with
the education material of the hosting University or College. The material is usually
provided for free. However to be assessed and/or to progress to an overall exit
award, e.g. a Bachelors or Masters degree, usually has to be paid for.
A feature of the work presented here is how a MOOC could be used in a traditional
setting without concerns for distance or mlearning. The students were given an edX
MOOC as an add on to an existing course.

3.0 The Prolog MOOC
The start of this project was to look at the provision of a MOOC to be delivered on
a Raspberry Pi. For this reason, it was decided that the Open Source edX would be
the vehicle of choice. As the project evolved, the goal shifted to making the MOOC
the main VLE for teaching Prolog on our second year Artificial Intelligence course.
This course is part of a Computer Science degree and in the year 2014/5 had 80
students. The raspberry pi had limiting processing power and could only support
single users. For this reason, we deployed the edX MOOC onto a virtual machine
on the Department’s cloud.
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Figure 1 An example webpage of the MOOC in action. While this is the "staff"
view, it is extremely similar to the student view, the main difference being the removal of the staff debugging tools
Figure 1 displays a screenshot of a webpage of the MOOC. The screenshot shows a
staff view of an exercise currently being undertaken. It is very similar to the view of
the student, whereby the only exclusion is the staff debugging tools on the bottom
right hand of the screen. The task illustrated requires the student to click on the part
of the program that represents the recursive call.
The top of the screenshot in Figure 1 shows the navigation available to the user. This
navigation bar has various different webpages that each serve a different purpose.
The courseware contains the various different weeks and lessons to cover throughout the course. The course info contains a general overview of the course. The discussion section allows the user to post in a forum, and discuss any issues that may
or may not have arisen. The wiki is an area whereby the staff can post more information, or further reading about the topics covered in the courseware. In progress,
the user is given their current progress in covering the topics in the MOOC. These
include both graded and ungraded exercises. We will be focusing on the courseware
section of the MOOC.
The courseware consists of weekly topics. These weekly topics contain lessons. Lessons typically include things like videos, readings, interactive questions, game elements and others.
The weekly topics are on the left hand panel in the screenshot in Figure 1. An example of a weekly topic would be the Recursion or Rules headlines. A weekly topic
can contain numerous lessons, such as the Recursion and Recursion Exercises,
which also can be accessed on the left hand side of the screen. Within the lessons,
various exercises can be accessed. These can be found in the bar surrounded by
arrows in the top-centre of the screen. They can be clicked through at any time. The
exercises can be graded exercises, as shown in Figure 1, or they could be informative, as shown in Figure 3.
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The exercise in Figure 1 shows an image mapped input problem which can be classified as a gamification problem. The student has to click on a location within the
image where the answer is correct. The student’s click is signified by a green dot.
The staff member can set the “input box” of the question, essentially the box where
the student has to click for the answer to be correct. Exercises can be repeated by
the student. This can invoke a “have another go” game like spirit [40] to try and
improve their previous scores.
For each exercise the student can “check” answers. The amount of times the students
can check answers can be limited, but are set to unlimited as default. If the student
is correct then a green tick is shown, similar to the correct answers in Figure 2. If an
answer is incorrect, a few more options become available. Firstly, a red cross is used
to signify an incorrect answer, again shown in Figure 2. A “Show Answer” button
can also be shown, which will show the correct answer. This can be disabled, or
changed into a “Hint”, which will instead give a hint to the student.
To add software visualisation to the MOOC, we created various different animations. These were created by combining a PowerPoint presentation with a screenrecording tool. The animations were then converted into MPEG movies and then
linked via YouTube with the MOOC. An example screenshot of an animation can
be seen in Figure 4. The movies illustrated the examples in the course but with a
code stepper also featured to tie the code and animation closer together as illustrated
in Figures 2 & 3.

Figure 2 A Quiz Exercise. On line quizzes used as motivation devices. Like a
classic arcade game you can have another go to see if you can go one better.
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Figure 3 An example of a MRE Fine Grained View showing the execution of
the goal ?- eats(fred, Oranges). and the successful match with the first clause.
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Figure 4 An mid-execution snapshot of the fun/1 program showing on the left
the conventional code stepper which is attempting to prove the goal bike(harley_davidson) and its matching using the highlighted fact. The Fine Grained View
(showing individual clause unification) is at the top right, whilst the lower view is
the Coarse Grained View showing the state of the program execution and backtracking history.

3.1 Motivation and Gamification
One of the key insights into getting students to buy into course material is motivation
and engagement. At the time the course was being run MOOCs were much in the
headlines. The students were told that:
x We would be using a MOOC for the course
x It would be the first undergraduate MOOC used in the University at the time
x This was a motivating factor. We intended that this would add extra impetus
given the current zeitgeist.
A second motivating factor was for the activity to be enjoyable and fun. Prolog gets
a bad press not least within the student body. We were thus keen to get game elements into the material. By placing game activities into the MOOC we wanted to
increase the student’s engagement within the tutoring environment. Examples are
shown in Figures 1 and 5. These involve a sorting game and a pointing game.
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Figure 5 A Sorting Game. The goal is to correctly drop the items in the menu
below into the appropriate bucket.
Key issues of autonomy (the students chose when to use the MOOC, how often and
where), competence (both in terms of achievement and also game dynamic) and
relatedness were thus present in the basic design.
The course ran successfully during in both Semesters of the Academic Year.

4.0 Evaluation
We evaluated the performance of the MOOC. At the end of the 9-month course,
students were asked if they had use the MOOC. 40 out of 80 registered students had
positively responded. Of the others they typically reported that they had not engaged
with extra material, had not looked for it or had not completed the course. Those
that had used the MOOC were asked to complete a simple evaluation questionnaire.
This included general and specific features of the MOOC. The questions, responses
and reflections upon them are as follows.
The first question asked the student if they have used the MOOC. If they responded
positively we present their responses to the remaining questions in Figures 6, 7, 8
and 9. Responses for the remaining questions were via a five bar Likert scale which
we have summarised into Positive, Negative, and Neutral responses. Of the 40 responses we got 4 were excluded from the final data as they have not followed the
experimental instructions and their responses were ambiguous in interpretation.
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Figure 7 Showing questions along the bottom and responses on the top. Note
the logic of the Likert Scale (Little Help/Lot of Help or Lots of Help/Little Help)
was reversed on occasions to encourage question engagement but this is omitted
for clarity.
The evaluation focused on each particular topic element in the MOOC material.
These are the weekly topics in the Prolog MOOC. The story for all weeks are consistently positive. The majority of people found the MOOC to be helpful particularly for the more basic elements. This includes to a lesser degree the problematic
issues of recursion and backtracking which are known to be difficult areas. It was
hoped that the more dynamic elements of the execution story would have been
helped by the visual story as shown in the animations but there is no clear evidence
of this.
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Figure 6 Questions 2 and 3 are shown at the bottom of the figure and the
responses in the bar chart.
Figure 6 shows that they all found the MOOC to be useful although there were
some minor navigational problems. This was the first time they would have come
across EdX so maybe part of this may be in part due to novelty. While all the navigational features were present on each page, this is still an area needs looking at
again.
In Figure 7 we then went into particular topic elements in the course and looked as
to how they viewed.
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Figure 8 The Use of Interactive Exercises like the Sorting Game
The interactive Exercises included quizzes and other games. These seem to be
well liked and provided popular. as shown by Figure 8.

Figure 9 How Users Perceived the Usefulness of the Movies of Prolog Execution
In Figure 9, the jury seems totally split by the use of the visualisation techniques.
What was not captured was how many people had actually engaged with them. The
majority, 17 out of 36, were positive. One unsolicited comment was that they would
have benefited from a soundtrack. The same animations were also used in the lectures with accompanying explanation, and went down well. A comment added to
the questionnaire was that they would have been better if they had the commentary
as given in the lectures. This would be consistent with the notion that the extra
notation is potentially yet more to learn on top of the language itself. An accompanying soundtrack, telling students what the animation is telling might mitigate this,
emphasising the single story we wish to tell, and will be investigated on the next
iteration of this work.
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5.0 Conclusions
The work presented here has two distinct strands. One was to investigate a MOOC
within a classics classroom context and see how it could add to the UX noting the
motivational impact that it can make. To this end the MOOC was well received by
the students, as revealed in the evaluation. They reported it helpful in all aspects of
the target syllabus. Overall they reported it as being very useful. A second strand
of the work looked at media enhanced aspects of the MOOC, specifically to focus
on revisited work on software visualisation and looking at what impact factor this
may have as another motivational tool. The intuition here was that concrete visual
models of the virtual machine in action could help neophyte programmers gain a
better understanding of the workings of the target programming language. The additional overhead of yet more to learn would be offset by advantages that this
brought. The changes in user’s affordances to multimedia since the original conception of the work, the escape from command lines and VT100s, was also taken into
account. Broadly the additional media went down well, thought there was a split in
the results. Tighter integration and a spoken sound track to the trace material would
be good avenues to pursue in the future. In this respect this is therefore the first pass
of work to revisit TPM/MRE and update it to see if it can be made to strike a new
relationship with a modern audience in a modern media rich environment. Taking
both strands together one of the key features that we wished to investigate here is
motivation and how a Classroom MOOC might be used as a suitable device to deliver this. If you have enthusiasm and class motivation behind you these are important facilitators in successful educational delivery and the work reported here is
part of our ongoing efforts to investigate and aspire to achieve those goals.
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Abstract
Game elements are integral components of gamification, (such as
points, badges, choice or rewards) not to be confused with game
mechanics from video games (such as jumping, shooting etc.). Each
element serves a different purpose. The article is a follow-up from a
previous study in Solent University around gamification where recent
case studies (N=40) were scrutinized on how gamification was used
to improve the learning experience and the students’ motivation. For
each of these cases, the game elements were identified, as well as the
way they were implemented in teaching. As a result of this, trends and
best practices started to emerge, creating a pattern. The focus of the
article is to become a gamification reference, listing identified
features and best practices for each game element. Every game
element has a unique use in the higher education context, depending
on the class size, the academic’s past experiences, the subject matter,
the cohort, and even timetabling. Some of the game elements can
easily be implemented in face-to-face or online teaching as a one-off
activity, however others require more thinking and planning
beforehand, requiring significant intertwining with the entire unit’s
schedule, activities and even assessment. Gamification is difficult to
be implemented by someone with no prior experience, and additional
reading is required to obtain an improved understanding of the game
elements it has. This is an attempt to demystify this process and make
gamification more accessible to all higher education academics.
Keywords: Game Elements, Point, Badge, Leaderboard, Higher
Education
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1.0 Background
Gamification is an experiential design process that adds game elements to a nongame context, making it more engaging. Therefore, gamification is about designing
engaging experiences, fuelled by game-design that aids to improve immersion on
any non-gaming context [1]. This concept is sometimes confused with Game-Based
Learning. Game-based learning (GBL) is when learning occurs through a virtual
gaming world like educational or serious games. This is a video game genre where
the game cultivates an ideal virtual learning environment in which the player can
achieve mastery on specific learning material.
The questions academics have is “Does gamification work?” It was shown
in the past that gamification can work, has a positive impact on student participation
and has seen significant increases in attendance, engagement and achievement [2].
Our goal is to identify the elements we can use in our units to improve motivation,
and how to use them.
Another question is whether it’s worth being used. While some students
may argue that it doesn’t make a difference because they could pass a unit with or
without gamification, research suggests that it has multiple benefits in learning [3].
Some of those benefits include behavioural changes [4] and overall engagement
improvement besides the students’ performance. This has a ripple effect for higher
attendance [5] and satisfaction [6]. Besides, gamification of a unit is a holistic
approach to the entire cohort, aiming to improve the performance of as many
students as possible, including those who borderline fail. Even a small improvement
is still an improvement, thus making gamification worth it.
This is an attempt to contribute by identifying which game elements exist, in order
to create a “gamification toolbox” from which academics can use the best-suited
game elements to enhance motivation of their student cohorts in their units. As
researchers suggest, albeit gamification started with a focus in computing and HCI
disciplines, it has recently become multi-disciplinary [7].

2.0 Research Methodology
Forty case studies (N=40) were collated and analysed according to how each
academic used gamification elements in his/her units. 12 studies came from gamedevelopment oriented units and 28 came from general software engineering and
programming disciplines. The reason, such disciplines were selected, was because it
was the requirement of our research project in the computer games course at Solent
University. Keywords such as Gamification, Higher Education, Software
Engineering were important to limit the scope of cases.
For each of these cases, the application of gamification was examined, and
all used game elements were empirically identified. After aggregating all the data, it
was possible to draw out a graph related to the frequencies of each game element
present (Figure 1) as well as identify common trends, examples to avoid and best
practices that emerged. The examples to avoid or best practices to follow were
generated based on the outcomes of the learning experiments as recorded in the case
study by the academics.
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As a follow up of this case study review, based on the generated data, best
practices and traits can be identified. This paper attempts to answer the following
research question: What out-of-the-box game elements of gamification are currently
available for academics in Higher Education and how can they be used?
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3.0 Anatomy of Gamification: Game Elements
By studying these cases we have discovered different ways a game element can be
used in the classroom. Not every game element has the exact same use, and before
anything is applied in either online or face-to-face teaching must be carefully
validated and monitored to clarify whether it has the expected results. The elements
will be listed in order of descending frequency as found in the investigated cases.
Starting off with the “PBL triad” as introduced by Werbach & Hunter,
Points, Badges and Leaderboards [8] are by far the most used game elements, due to
their simplicity in implementation.

3.1 Points
The Points element provides visual and immediate feedback to students. In games,
the higher score we have (and thus the more points we have) the better we are
performing. In-game actions award us points. Consequently, if a player earns a lot
of points by doing an action, this is already feedback from the game; he/she is
performing well and he/she is awarded for it with a high score. Getting less points is
the game’s way of saying that maybe we should try something else in order to score
higher. Higher points mean that a specific game task was completed in higher
accuracy (more headshots over limb/body shots in a shooter game), speed (who shots
first), or efficiency (neutralizing more enemies). The same principle can be used in
learning experiences.
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In a typical assignment or learning activity, the tutors could award students
more points proportionally to the achievement of the learning outcomes [40]. This
happens when the work is marked at the final summative. However, in games,
players get points and constant feedback (+30pts, +50pts etc.) as they play. They
know if they perform well and they adjust their effort. In learning this doesn’t usually
happen. Feedback is not 100% guaranteed to be followed or read, if the tutors
provide it post-submission. The mark does not help either. They are wondering why
they got that award and there are not any indicators to steer them or adjust their
behaviour. Points are a great way to provide solid and immediate feedback on how
well the student performed in an on-going basis. There are certain best practices
involving points in academic contexts (Table 1).

Table 1 - Best Practices and Features: Points
Feature
Linked to activity completion
Linked to activity
performance
Linked to grading
Frequency of award
Award receptors
Method of award
Great Synergy with other
elements
Transparency

Example
+20 for submitting an assignment
+10 for attending class
+50 for writing a script
+200 for completing a mini project
+100pts for scoring 90-100, +50pts for 70-90 etc. in an assignment.
More points could mean a higher mark for a semester for the students.
If used, the system should be fair.
Ad-hoc in-between sessions or during the sessions.
Individuals or teams
Manually on paper or automatically through digital tools.
Levels & Character – Points can be awarded as experience points (XP),
a common term from role-playing games, which then increase the level
of their imaginary characters, becoming stronger.
Students are motivated if they know beforehand exactly which
activities generate points, and how many points, as this makes the point
system fully transparent.

3.2 Badges
Badges are the second component of the PBL triad. This is another way to provide
visual indication that a student is good at, fast, or accurate at a very specific task.
Badges are also closely tied with the concept of achievements in video games.
Achievements are awarded to players for satisfying specific requirements
of difficult tasks. They typically have clear conditions that players need to meet.
Though, some players consider a game truly mastered when every single
achievement is completed [9]. Missing some of the achievements indicates that the
game is not truly mastered yet and certain tasks need to be done to get a 100%
completion.
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Same principles apply in learning (Table 2). Badges indicate all the difficult
or interesting tasks a student needs to do to master the concepts of a unit. Achieving
100% completion in a unit indicates 100% mastery of the learning content. Students
who are also gamers, particularly “achievement-hunters” will immediately sink into
this. Every badge must be collected, especially since receiving the badges is also a
form of feedback as well.
Table 2 - Best Practices and Features: Badges
Feature
Linked to activity
completion or
performance
Linked to
professional behavior
Can be missed
Linked with a
tangible reward
Linked with marks
Accessibility
Difficulty
Synergy with points

Transparency

Communication

Display Collection
Structure

Example
Awarding a badge for a high mark.
Awarding a badge for completing an optional assignment.
Awarding a badge for attending all classes or submitting early in a
formative assignment.
At the academic’s discretion, a badge can be missed, giving it more
value if received. For example, “participate in the quiz on week 7”.
Missable badges should not be linked with marks.
While it can be optional and appeal to badge collectors, badges can be
linked with a reward.
Earning badges can increase a student’s marks, which will make badges
very appealing.
Learning must provide equal opportunities for all students, and if marks
are linked with badges, then they must be attainable by all and not be
missable due to unforeseen circumstances.
Badges can be categorized based on difficulty.
Earning badges can also earn points. Optionally, points can vary
according to the difficulty of the badge (20pts for easy, 50pts for
medium, 100pts for hard difficulty badges).
Like point systems, the badge pre-conditions must be transparent.
Students must know the requirements to get the badge. This improves
motivation and promotes a certain kind of behavior that students must
demonstrate to earn the badge.
Clearly communicate the awarding platform for badges to students. If
awards appear on the forums or a VLE, it is the academic’s job to
ensure everyone is active there.
Each student should be able to display his/her badges. Visualizing how
many badges a student has is a clear indication of progress because
through the eyes of a gamer, having 30 achievements out of 60, means
you have mastered 50% of the content.
A badge needs a name, a description, an icon, and clear requirements.
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3.3 Leaderboards
Leaderboards originate from old school arcade games, which had players competing
on various video games, getting high scores so they could appear on top of the
leaderboards that recorded their points once the game was over. Players would play
the same game on the same arcade machine back then, to see their name on the top
10 scorers of the game’s leaderboard while others would keep playing to be the first
name. The fact is hundreds of players would register a score in that game but only
the top 10 would make it on the leaderboard. The leaderboards were subliminally
setting the bar for everyone playing that game to motivate them to keep trying to
become better at playing it, until eventually they appeared in the leaderboard.
Learning scenarios benefit from this as well, with learners competing for mastery,
improving their feeling of autonomy, competence, enjoyment and presence [10].
Leaderboards can motivate people if implemented in an appropriate way (Table 3).
Table 3 - Best Practices and Features: Leaderboards
Feature
Metric-based
Ranking
Duration
Accessibility
“Status” Element
Scale

Filtering

Example
Leaderboards can use a metric such as Levels, Points, Badges or another
countable metric to create a ranking.
Semester-wide, showing totals per student, or weekly, resetting on a weekly
basis, providing incentive for “weaker” students to catch up.
Leaderboards should always be accessible at any time through
digital/physical formats.
Students appearing on top of the leaderboards acquire bragging rights, which
can be motivating.
Can show students in the entire class (Class-wide) or show the strongest in
each group (Group-wide). Competing against your team-mates can be more
motivating than the entire class, especially if you are in the lower end.
Not everyone should be displayed on the leaderboard, but only a rough 3050% of the top of the class. Displaying all students can be demotivating for
the “weaker” ones.

3.4 Levels
Levels indicate the degree of power in games, typically Role-Playing Games
(RPGs). In this context, the term “level” does not refer to the year of study our
students are (Level 4, 5 etc.) but refers to the game element [39]. Higher-level
enemies are stronger than lower-level enemies. The next level is always harder than
the previous level. A higher-level item is more potent than a lower-level item. As
such, the same rules apply in the academic context (Table 4).
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Table 4 - Best Practices and Features: Levels
Feature
Challenge
Indication

Progression
Indication

Mastery
Indication
Relation between
Difficulty and
Mastery

Example
Activities of trivial difficulty could be labelled as “Level 1” and a harder one
could be “Level 5”
Like typical video games, progressing through the levels, you progress
through the game’s content.
x Level 1: Class Tutorial
x Level 4: Formative Assessment
x Level 7: Peer Critique Activity
x Level 10: Final Assignment
Getting higher grades will give students points which become experience
points (XP) and when they acquire a lot of them, they “level up” and improve.
A higher-level student indicates a student with higher degree of mastery over
a certain unit/course.
Students who are level 12 may attempt a level 12 activity knowing that it is
closer to their skills. Just like a hero in a role-playing game fights a similar
level monster to acquire experience and “level up”.

3.5 Quests
In Role-Playing games, Quests indicate a mission that a character must undertake to
either become stronger, acquire more XP, or progress through the story. They are
given to the heroes by specific non-player characters (NPCs) known as QuestGivers. A quest is usually designed with specific implications on the game’s plot
and is bound to rewards, such as gold (currency), and XP (points). Quests are
classified as “main” and “side” quests. Main quests progress the story of the game,
while side-quests are secondary stories, with no relation to the main quest, but
provide optional bonuses.
In learning contexts (Table 5), quests can indicate formative assignments (sidequests) or summative (main-quests). A quest can have specific requirements and can
contain interesting rewards, well-designed enough for students to put the additional
effort in. Good quest systems have a strong thematic link [11] [12] [13].
Table 5 - Best Practices and Features: Quests
Feature
Quest Parallelism
Temporal
Availability
Outcome-Oriented

Example
Multiple quests can be available at a time providing a number of options to
students. This improves the students’ motivation due to the degree of freedom
(Autonomy). However, this adds to the academic’s workload.
Quests can be available only at specific timeframes. Time always adds a sense of
urgency.
Quests must be linked with the learning outcomes of each unit.
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Trackable
Structure
Quest Chain

Quests should be easily trackable in terms of progression. This can be done with a
series of requirements or a step-by-step methodology.
Quests should belong in a thematic narrative, have clear goals, completion
requirements and rewards (could be points, badges).
Quests can be linked together, forming a quest chain. Future quests unlock when
prior ones are finished. This is also linked with “Content Unlocking” element.

3.6 Competition & Collaboration
Competition and Collaboration are elements that enable students interacting with
each other. In gaming contexts, we have co-op and PvP (Player versus Player)
multiplayer game modes. Some players really enjoy multiplayer scenarios, while
others prefer single-player games [9]. The interactivity that occurs while playing the
games is the focal point. This is another dimension that players enjoy when playing
games. In a learning context, the interactivity can foster the development of a student
to be more dynamic, innovative and creative as required by the modern industries
[14]. There are many ways we can achieve interactivity, by adding both competitive
(Table 6) and collaborative (Table 7) activities. Both collaboration and competition
can last a couple of minutes, half a session, two weeks, or the entire semester.
Table 6 - Competition activity ideas
Feature
Leaderboard
s
Quiz
Games
Group
Activities
“TalentShow like”
activities

Example
It is in the nature of the leaderboards to foster competition.
Quizzes are a great way to implement competition and test the students’ theoretical
knowledge around specific concepts.
Either physical or digital, can use a combination of mental, physical, and social skills.
Can also be linked with taught concepts as a way of assessing, simulating or
understanding them.
Involves individuals or teams against each other in order to complete an activity. The
party that completes the activity faster, more accurate, or better than the other party wins
a reward.
Similar to challenges seen in talent shows, discipline-specific activities with learning or
assessment as the main goal could be incorporated in class, if such challenges can be
linked to the learning outcomes.
Table 7 - Collaboration activity ideas

Feature
Teamwork
Simulation
Role-Play
Live Briefs

Example
A simple jigsaw activity, a group project, a group presentation
Whenever possible, simulation of real-life work conditions, such as turning the classroom
into a TV or Game studio (for film and game development courses).
Students taking up specific roles in their chosen industry and role-play set scenarios with
specific scripts known beforehand. Can be used to teach and assess.
Students can feel a sense of “higher purpose” when working together on a real-life problem
set by externals.
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3.7 Choice
Autonomy is a motivating factor according to Self-Determination Theory [15]. The
element of Choice helps learners and players express freedom and motivates, as it
appeals to their drive of autonomy. All kinds of video games offer choice somehow.
In platformers it is your choice when and where to jump. In a first-person shooter,
you have a choice of weapons and a choice of either flanking, storming, or sniping
enemies from distance. In RPGs you have the choice of weapons, magic, armor, and
even which quests to do. In late adventure games, the choices you make alter the
outcome of the story. Choices are appealing to gamers of all types, as it gives them
a sense of control (of their character, their story, and, ultimately, their experience).
In learning, choice can have many forms, but can be equally motivating (Table 8).
Table 8 - Best Practices and Features: Choice

Feature
Multiple
Formative
Assessment
Exam
Questions
Options
Modular
Assessment
Briefs
Expression
Studentgenerated
Assessment

Example
Provide choice of formative assignments in terms of quantity and difficulty. Students will
have a lot of “quests” to pick up, of varied difficulties, which provide choice to the students.
Engagement will increase if they are all linked to rewards, which are proportional to the
difficulty of the task.
During written or online exams, allow students to pick which questions to answer, i.e. four
out of seven, or one question per group of three.
Each brief can have interchangeable sections that can be taken in and out, still producing a
quality product. Each “module” could have two or three variants that all adhere to the same
learning outcomes, but the students choose which ones to do.
Based on UDL [16], academics can allow for multiple types of expression on a given
assignment, as all students express themselves differently, or are at a disadvantage regarding
specific assignments (due to Dyslexia, Asperger’s etc.). For example, a presentation can be
swapped with a report or a video and vice versa.
The ultimate form of freedom, where students can create their own assessment brief. This can
be useful in cases where a part of the assessment brief is generic enough to have any form. A
way to execute this would be through role-playing game outcomes translated into briefs.

3.8 Narrative
The element of Narrative can be applied on the learning content of any unit, should
be directly linked to a theme, a rich storyline, characters that live in a virtual world
and should allow the students to project themselves on the characters (avatars).
Characters can have abilities which influence what characters can do and provide
uniqueness. Creating narrative in a learning context is like designing campaigns for
tabletop role-playing games or stories that can be used within RPG video games out
of the box. Story is one of the four integral parts of a game and is a collection of all
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of the above elements, as suggested by game designer Jesse Schell’s concept of
elemental tetrad [17].

3.9 Theme
Academics can provide a theme for their unit and students to explore. The theme
should be the underlying cover for character, story, ability, virtual world elements,
making the entire unit more appealing to students [18]. Themes could be something
generic as “Sci-Fi”, “Fantasy” or something specific such as “Lovecraftian Cosmic
Horror” [19]. Furthermore, the theme could be drawn from well-known franchises,
such as “Game of Thrones”, “Star Wars”, or “The Avengers”.

3.10 Story
Academics should provide a meaningful story for the theme they have. They can
either pick up a great story from online, or write one on their own, but it is important
that students are involved with that story, and all student-created characters are part
of it. Stories not only improve the learning experience [20], but can also be used in
many ways, vastly changing the classroom dynamics according to Kapp [21] (Table
9).
Table 9 - Best Practices and Features: Story
Feature
Based on
Groups/
Individuals

Scale

Story
Generation

Example
x Units that are assessed individually could have students who control a single
character go through their own story.
x Group settings call for a story that involves four or five characters in a class.
x Groups can also control a single character which can foster “Collaboration” as
well.
x Stories can span over the entire cohort, with everyone involved and the stories
of characters intertwining with each other.
x Stories can also be completed per character, with no overlap with other stories
whatsoever.
x Pre-determined using scripts.
x Dynamically generated from students.
x Hybrid format where students can alter scripted stories through choice.

3.11 Character (Avatar)
Characters (Avatars), another important game element, allow students to take up a
personality to project themselves to, as if it was a blank canvas. Characters should
be incorporated to allow unique ways of expression. Students will feel more in-sync
with their game characters and will immediately start to care more about the unit
proportionate to the number of activities that their characters are involved with.
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Character abilities can determine special actions characters can take.
Sometimes abilities only influence the story outcome (escaping a dungeon, defeating
an enemy), but other times they influence the classroom. For example, Mages can
“Teleport” out of class, Rogues can “dodge” a wrong answer to a question, and
Warriors can “shield” their team-mates from questions by answering it themselves.
All these concepts are already in use by Classcraft [22]). Regarding characters and
abilities there are two very important rules:
x Students should be able to create their own characters.
The degree of customization is proportionate to the degree of connection
between the character and student [23]. More customization equals to
more freedom and motivation [24].
x Characters can have traits which correspond to specific skills.
For example, writing code (Strength), answering quizzes correctly
(Intelligence) or working in groups (Charisma).

3.12 Virtual World
The virtual world element is part of creating the imaginary world the experience will
take place and is part of a process known as “worldbuilding” in the game design
discipline [25]. The experience is enhanced if all the places generated in the virtual
world play a part in the story of the game. Furthermore, some places should be linked
with online resources similar to how Lee Sheldon has structured his game design
courses [26]. For example, there could be a village that has a library, a city hall, a
tavern. The library could be linked with reading material for the unit, the city hall is
where assessments are uploaded, and the tavern is where students can get additional
quests to improve their skills and earn more XP.

3.13 Roleplaying
Roleplaying is a complex game element, according to which players are traditionally
taking the role of a character and enact their actions. When controlling a character,
players should not project their personality on them, even though that is challenging.
Roleplaying is very motivating regardless of the context that is being used. Typical
role-play scenarios put the students in a real-life situation, and they are learning from
the experience but in a gaming context they would be roleplaying their virtual
character that they created [27]. Further research can focus on this mechanic teaching
through the gaming mediums, such as traditional tabletop RPGs like Dungeons &
Dragons [28].

3.14 Time
Time is a game element that adds pressure. In video games, time forces player to act
faster to complete an objective, especially if more points are accumulated for doing
so. Escape rooms provide players with a time limit to solve puzzles. Within learning
contexts this is already implemented in time-constrained assignments, such as
written exams or presentations (Table 10). In the right contexts, time-pressure is
making a learning activity more engaging [29] and appealing to the motivational
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drive of mastery which comes from Self-Determination Theory’s "competence”
element [15].
Table 10 - Activity Ideas for Time
Feature
In-Class
Hackathons
TimeConstrained
Activities
Timed Quests

Example
The fastest team to write, create or design an artefact will earn more points.
Applies to any activity. Time adds pressure, increasing the students’ focus and making
the activity more engaging (some cases).
When combined with time, a quest provides a timed context within which the students
can “pick-up” and “turn-in” specific quests given from Non-Player Characters (NPC).
Timed quests are useful when the goal is quick mastery or understanding a concept before
an activity that relies upon knowledge.

3.15 Goals/Objectives
Clear Goals can be an element on its’ own. Players generally like to know what they
should be doing at any given time, which is why quest log systems are an important
feature in video games. The same rules apply for learners. Clarity is vital; hence,
great goals should follow the SMART goals principle [30] (Figure 2).

Specific
Measurable
Attainable
Relevant
TimeConstrained

Detailed description of the goal with as few words as possible
and as clear as possible. Explains What the students have to
do. It's the reason students appreciate checklists.
Ensures an activity is trackable, providing Confidence to the
student, knowing how close they are to completion. This
reduces frustration and improves focus for the student.
Defines How goals can be achieved, provides students with
clear completion criteria (when an activity ends). Finally,
defines the level of challenge.
Goals should reinforce skills that are relevant and Worthy of
the student's time. This drives the student to complete the
activity for personal learning versus just for marks.
Goals should have a deadline, establish a sense of urgency,
and answer the question of When. That provides a timeframe
for students to plan ahead.
Figure 2- SMART Goals
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3.16 Rewards & Feedback Systems
Reward Systems are critical in video games. Players play games around that concept.
In general, every single action performed in a video game provides instant feedback
and reward, which keeps players into the game [31]. Accumulating points because
something was executed in the appropriate way is providing both reward (points)
and feedback; since we got points, we can learn that we did something right. When
a player loses points or dies, the same happens; we get punished by losing points,
because we did something incorrectly. This occurs in many ways. Figuring out a
strategy to defeat a hard monster, rewards us with having it defeated. The feedback
we are getting from causing a lot of damage or surviving longer means we should
adopt that strategy. Getting a new stronger weapon or progressing to the next level
is a reward itself. In the learning process, similar scenarios can occur (Table 11).
Table 11 - Best Practices and Features: Rewards & Feedback
Feature
Positive
Reinforceme
nt
Immediacy

Multiple
Award
Formats

Multiple
Feedback
Formats

Example
Students should be rewarded for everything they do. Negative reinforcement does not
work well as punishment should not be part of the gamification experience (unless lossaversion mechanics are in place). It is better to be awarded (positive outcomes) or not
awarded at all (negative outcomes).
All actions should receive immediate feedback, whether positive or negative, whether with
an award or not.
Awards can or cannot be directly related to the taught material and can have many formats:
x Points (Towards a Leaderboard or the next level)
x Badges
x Health (or Lives)
x Currency
x Items (for Character Avatars)
x Unlocked Content (Quests, Abilities, etc.)
x Grades
Feedback comes in many forms:
x Verbal feedback given in-class
x Written feedback given after an assignment
x Nodding when a student asks a question.
x Physical gestures, like a pat on the shoulder
x A simple “good job”.

3.17 Progression
Progression mechanics have a strong motivating power, because they help a player
clearly visualize how close they are in completing an objective [32], which keeps
the player in an experience of “flow” [33]. The same applies to learners in a learning
context (Table 12).
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Table 12 - Features and Best Practices: Progression
Feature
Synergy with
Levels

Map

Example
A Progress Bar is a great indicator of how much XP it will take to reach the next
level visually. This also works great with the student’s anticipation to level up, as
when close to the next level students tend to push themselves a bit more, just
enough to reach the level quicker. This leads to a slight performance boost.
Drawn maps are a great way to plot a student’s journey through the learning
content. The student can see how much he/she has progressed and how much more
is left.

3.18 Virtual Currency / Resource Gathering
Currency is another gamification mechanic that is related to the rewards element.
Players receive currency as they play the game. In survival games, this comes in the
form of ammunition. In strategy games it would be gold, lumber, and meat. In RPG
games, it is equipment, gold, and health. Certain resources are more valuable than
other resources. In learning contexts, a virtual economy needs to be laid out
foundationally giving meaning to virtual currencies [34]. Once we define whether
we need a currency system, some rules need to be established (Figure 3).

What do we need a
Currency System for?
• For the Virtual World
• For the Classroom

How can students get
currency?
• Acquired by level up
• Acquired by completing quests

What can students
buy with currency?
• Extra time
• Unlocking Content
• New Quests
• New Character Abilities

Figure 3 - Currency Systems Rules
3.19 Luck
Luck, according to the 40 case studies, is a rare game element, as the learning process
should not be affected by randomness. However, there are some interesting ideas
(Table 13) that could fit the Luck element into the learning experience.
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Table 13 - Ideas for Luck Mechanics in Classroom
Feature
Luck-of-thedraw
mechanic
Activity
Roulette
“Beginner’s
Luck”

Example
The next question will be asked towards a random student in the cohort. The student may
then attempt to answer the question. This mechanic can be combined with both point and
life systems, where the outcome of a question affects their points or lives in a negative (or
positive) way.
Luck can affect the nature of the next upcoming activity. It could be a random activity out
of a pool of ten but with no difference as to which comes up, as all activities fulfil the exact
same learning criteria.
When a student is presented with a very positive outcome during the unit (or an activity)
he/she gets a feeling of “epic purpose” and believe they have an advantage over others.
This motivates them to engage and improve their performance [35].

3.20 Boss Fights
Boss Fight is a game element that is used for difficult tasks. In video games, boss
fights signify the end of a level. When a boss is defeated, players get stronger, but
enemies get stronger too. After several enemies are defeated, or a good amount of
the level has been explored, another boss fight will occur. This is a game loop that
repeats, until the final boss fight which is the final challenge of the game, which is a
vital part of video games.
Likewise, in education, boss fights can be a very challenging task that may
require the full effort of students to beat and receive a reward, such as passing a unit.
Academics can put a challenging task that requires groups to work together to
complete, and “beat the game” or pass the unit [36]. Sometimes, boss fights can also
be “raids”, where the entire cohort must collaborate on a challenging group task. As
an example of this, we can imagine a series of questions in a quiz that accumulate
correct answers from the entire class as “damage” to the boss with 200 health points;
meaning 200 correct answers from the entire class is enough to defeat the boss,
which is similar to how Lee Sheldon implemented an interesting boss fight in his
character design unit [26].

3.21 Lives
Lives are part of loss-aversion game elements, where motivation comes in the form
of avoiding a negative outcome [37]. In games, players start with several lives. Every
time their character “dies”, they “lose a life”. Once all lives are lost, the game is
over. As such, lives are a very precious resource that players fight to keep. Lives are
the only resource that can take a player from the beginning to the end of a video
game. In learning, students will be given a number of lives. Should they lose all their
lives, they have failed the unit. However, losing a life in a learning context should
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be much harder (Table 14). This type of motivation ensures that students perform
better in order to avoid losing marks.
Table 14 - Features and Best Practices: Lives
Feature
Communicatio
n
Implementatio
n Variant
(Hearts)
Implementatio
n Variant
(Health)
Replenishment
System

Example
When a lives system is in place, students should be fully aware of:
x What lives are, and how they work.
x How much they cost grade-wise.
x How they are lost or gained.
Instead of lives, we can use “hearts”. Depending on the students’ actions, they can either
lose half, a whole, or several hearts.
“Health Points” can also be used like points, but they are a more manageable resource,
as characters can have for example 100 health points. When these points reach zero,
there is a penalty (up to the tutor).
This system provides ways for students to recover lives/hearts or health to increase their
motivation. Activities which recover health on successful performances are appealing
to students, especially if higher health is translated to more marks by the end of the unit.

3.22 Content-Unlocking
Most content is initially locked. However, if the players beat the existing content,
new content will be unlocked, such as new characters in a fighting game. Unlocking
content is motivating itself and has similar feelings to receiving achievements, but
the reward is more tangible. This is directly linked to progression mechanics as well
[38]. In learning scenarios, content unlocking can be used to support scaffolding of
students learning, similar to the levels or quests elements. Chained quests with
ascending difficulty can be unlocked with either a passing mark in a previous quest
or an accumulation of resources. Besides, there is also Synergy with currency
systems, as various unlocks can be “bought”.

4.0 Conclusions
The study has contributed in the field by providing a toolset of game elements, to be
used out-of-the-box or with adjustments, directly into higher education. With
appropriate use of game elements, academics can improve student attendance,
satisfaction, and performance for their cohorts. Furthermore, for each of the
identified game elements, this paper has provided indicative uses and best practices
for efficient implementations in face-to-face or online teaching.
The main drawback of the gamification toolset comes in the form of time.
Academics need time to decide whether to use game elements in their units, and how
to adjust them in their field, cohort, and delivery mode. Additional time is needed
for the design of the learning experiment as well as the monitoring and validation.
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On the other hand, students themselves may not necessarily accept gamified versions
of their courses. Participating in a game should always be optional and not forced
[21]. Another possible limitation is that the “toolbox” may be incomplete in its’
current state, requiring more information on the existing game elements or adding
new ones as they are used by academics.
In terms of future work, building up on the limitations, it would be beneficial to
find a way to automate the use of gamification to reduce the time spent, perhaps
through Technology-Enhanced Learning or Learning Management Systems.
Additionally, the “toolbox” can be improved with precise data from more academics
trying out the different game elements in different contexts.
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Abstract
The key for any website in the first place is the content. It has to be at
least relevant, recent, entertaining and aesthetically written and
presented, while also providing useful information. Software and
technology go next with gamification, leading the way. Companies
are currently evaluated by their websites, and this procedure often
takes a couple of minutes, if not milliseconds. Higher Education
Institutions (HEIs) are no different. With a decreasing population
of eighteen-year olds entering HE, the everchanging financial
situation, both in the UK and worldwide, and an increasing number of
universities, creating a unique position in the HE market to achieve
the required student recruitment is essential for survival. This paper
presents the outcome from the thorough qualitative evaluation of
websites for the selected five Post-92 institutions in the South East of
England over four years. The work indicates general features noted
on all HEI’s websites, user experiences and issues. Finally, the paper
suggests some key actions to potential strategic improvement.
Keywords – Digital Content Strategy, Content Marketing, Content
Analysis, Big data, Higher Education
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1.0 Introduction
Severe competition in a complicated market situation requires higher education
institutions (HEIs) to adapt to the new digital marketing position, as the websites are
currently the first point of information for prospective students [1]. Recent national
and international experiences of continuous periods of lockdown emphasise the
importance of the quality content presented on the educational website even more.
The HEIs are presented in the situation, when each of them is viewed, evaluated and
judged marginally and often merely on the basis of the quality of the online data, the
presentation/design and the actual content. In the majority of cases, prospective
students access universities via Home and Course pages. Technologically savvy
users require modern software and technology; powerful social media presence;
original, educating and entertaining content; hence, overall – a new way of digital
thinking for organisations. This directly relates to the HEIs’ quality online presence,
particularly in terms of the brand image, reputation and student recruitment
objectives; and despite the significant research efforts, institutions are struggling to
keep up with the pace [1]. Thus, it is crucial to ensure the content on these pages is
relevant, recent, exciting and valuable to the target audience.

2.0 Methodology
The research objective was to investigate if there was a digital content strategy in
the design and presentation of content on HEIs’ websites, as well as to identify,
where possible, if there were any processes, procedures, roles and responsibilities,
related to content creation and management at the selected higher education
institutions.
The researchers had been collecting the online data during a four-year period, 20172020. Every week, on Mondays, the researchers accessed Higher Education
Institutions’ websites and took print screens from these websites of the home pages
only. This primary data collection included ten HEIs, i.e., equally from Post-92 and
Russell Group institutions, using ‘Snipping Tool’ software. The study was targeting
Post-92 institutions, although the data from the other HEIs allowed the researchers
to additionally compare the received results, when/if required. Thus, the data for the
latter group had been added after year one of the collection, i.e., from 2018.
Additionally, the researchers were taking an HTML copy of the actual page for every
university, saving the page electronically. This also assisted in the quick search on
the received pages, when/if it was necessary to use.
To investigate the phenomenon of educational digital content strategy required the
researchers to consider using mixed methods approach to ensure the analysis was
conducted through a variety of lenses in order to reveal multiple facets of the
phenomenon [2]. The methods included Case Study, Thematic Analysis and Content
Analysis.
Case Study research here had been selected to ensure the real-time phenomenon
was researched in its natural settings, rather than relying on "derived" data [3], i.e.,
“investigated within its naturally occurring context” [4, p.388].
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Therefore, among other features, case study approach “assumes that examining the
context and other complex conditions related to the case(s) being studied are integral
to understanding the case(s)” [5, p.4]. The case studies method had not been selected
randomly, the researchers opted instead for the “intentional form of selection” [6,
p.27] of the competing universities.
Content Analysis was used to evaluate the actual content on the website pages, as
it delivers systematic and objective way of explaining and quantifying phenomena
[7, 8]. The process comprised of three main phases: (1) the preparation phase
involved data collection for content analysis; and (2) the organisation phase covered
“open coding, creating categories and abstraction” [9, p.109]. The latter allowed the
formulation of a general description of the research topic through generating
categories [10, 11, 12]. In the final, (3) the reporting phase, the results were defined
“by the content of the categories describing the phenomenon using a selected
approach” [13, p.2].
Thematic Analysis was used for “identifying, analyzing, and reporting patterns
(themes) within data” [14, p.6]. This descriptive method assisted in reducing the
collected data in a flexible way and efficaciously conformed with other data analysis
methods [15]. The process included such stages as: familiarisation with, coding,
reviewing, generation, defining and naming the themes. The first stage included a
thorough overview of all the received data, prior to the actual analysis,
comprehensive familiarising with all the collected data. Then the data had been
labelled and coded. The researchers subsequently grouped and collated it in
accordance with the themes as a condensed overview of the main points of content.
This inductive approach allowed for the data to determine the themes from the
patterns, not offering preconceived themes, based on theory or existing knowledge.
The process evaluated two types of content categories, i.e., (i) the themes, which had
been revealed by the researchers during the research process, when evaluating the
websites, and (ii) the standard sections of the pages, categorised by the actual pages’
creators. The final stage of defining and naming the themes involved formulation of
succinct and clearly explicable names. The researchers had to repeat the whole
analysis four times to ensure the evaluation brought the same results, as repeating of
the evaluation process is recommended by experts for the internal consistency [16,
p.100, 17, p.812]. The final stage included the researchers’ analytical conclusions
from the data presented as codes and then themes.
The researchers had been evaluating five UK Post-92 institutions (The University of
Brighton, Solent University Southampton, The University of Chichester, The
University of Portsmouth and The University of Winchester) in the South East and
summarised the following.
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The Findings
3.1 Topics under the identified categories
To present the data in the evaluated tables, the researchers grouped the topics into
eighteen categories (Table 1), which were self-explanatory, where, for instance, the
Partnerships topics reflected all the data related to the universities’ business and
social partnerships with HEIs, businesses and/or other social groups/entities. The
examples here could be working together with several other Higher Education
Institutions in the UK on a conference or community project, business partnerships
and collaborations with other international universities in other countries.
The Entertaining/developing content,
for instance, delivered the topics for
entertaining, though not marketing,
content (apart from the Virtual Reality
tours, which were also included here),
as well as/or developing articles. The
latter educated the user, without
advertising, for the purpose of
enjoyment. There was, for example, an
article, called ‘Five TV sitcoms to help
get you through lockdown’ during the
lockdown. This category also included
any thought-provoking articles with
interesting topics for discussion, i.e.,
for instance with experts, though nonevent related. The Funded projects (for
students) described the opportunity
received by the existing/current
students with the financial support
from the university towards the
possibility of creation/accomplishing
their current projects, whereas the
Funding
for
studies
indicated
scholarships, which were available, at
the time of the research, to prospective
students.

Table 1: Topics on the websites
CATEGORIES
Apprenticeships
Partnerships
Courses/New courses
Entertaining/developing content
Events at university
Facilities
Final-year student secure employment
Funded projects (for students)
Funding for studies
Funding for university
Graduates/Alumni (projects/achievements)
Official accreditations/awards (incl. TEF)
Research at university
Students' employment experience
Students' projects/experience/awards
Teaching excellence/projects/awards
University's participation in an event
University's response to an event

The Official accreditations and awards category included articles written on any
awards and achievements, received by the university itself, e.g., TEF (Teaching
Excellence Framework) and THE (The Higher Education) awards. The Students'
projects/experience/ awards category indicated, for instance, an example of a
student’s (or student group’s) participation in an external event as an attendee of a
conference or as the event organiser. The University's participation in events
highlighted such topics as the university’s staff and students’ participation in the
London Marathon; while the University's response to an event indicated university’s
position, reflecting and/or participating in events like Coronavirus (COVID-19) and
‘Black History Month’.
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The researchers must recognise that, taking the circumstances, the topic
Universities’ response to event might be higher during the period selected for
evaluation, due to Coronavirus (COVID-19), when every HEI chose to participate,
as well as other organisations with social and public responsibilities.
The information mentioned in such categories as Research at university and Events
at university both could have been divided into two: (1) advertising research and (2)
entertaining and developing data regarded as research. There was a number of
exciting articles on a variety of topics, which could have been interesting to the
prospective students, particularly the applied research experiences and environmentrelated research articles. The events also contained many Postgraduate pieces of
content, which, most likely, would have not been of any interest to potential
Undergraduate
students.
The
Apprenticeship
and
Graduates/Alumni
(projects/achievements) categories included other fields, which could have been
positioned, under other categories, for instance, under Events at university, etc. The
researchers, however, intentionally kept the data separately, to avoid the irrelevant
implications to the research aims. The researchers also decided not to use ‘Other’
section, as in their opinion, it is never clear what categories could stand behind the
notion, thus it would not be satisfactory for any discussions.

3.2 Main sections and compulsory data on the home pages
There was an obvious similarity in the overall attitude to the display of the
information online for all five institutions. Generally, there were standardised
information fields positioned on the footer of the page and on the header as a menu.
The middle part always contained university-/course-related information and news,
though presented differently. It could be summarised that the main sections
contained the following:
(1) Main menus, which were located at the very top of the page
(2) Then usually there was a banner carousel with image(s), typically changing with
regular time laps in seconds, or a video, automatically played on the page opening
(3) On the footer of the page, there was standardised information about an
institution, namely: information for different parties (partners, media, conference
organisers, Alumni), social media, A-Z options, contact details, freedom of
information, sitemap, full address, about the site, log in options (if the site was used
as an entry to the staff and/or students intranets), other websites, buildings and
facilities, awards, nominations, recognitions and official memberships.
The rest of the space was divided into other fields, i.e.,
(4) Research activities
(5) Courses (including direct links to Postgraduate and International) and the course
search
(6) Marketing data (new buildings, ‘Why this University?’, Clearing, information
about the university, accommodation and similar)
(7) Some contained an events section, which was typically separate from the news,
it included internal events at university, e.g., Open Days
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(8) News related to university as an external entity and external events
(9) News at university.
The researchers noted that the compulsory information provided on the main page
mostly related to the legal requirements, e.g., sections like ‘about the university’,
‘freedom of information’, legal registration, i.e., privacy and cooking policy, full
institutional address, the contact telephone number and email, etc. Some of the
institutions also decided to display their awards, achievements, accreditations and
professional memberships, e.g., Teaching Excellence Framework (TEF) Gold,
Silver and Bronze, ‘Disability confident employer’ and ‘Armed forces covenant’.
Particular professional memberships and accreditations, related to courses/fields
only, were normally displayed on the actual Course pages. The institutions also
mutually agreed to display belonging to social media accounts as a compulsory data.
It was voluntary, not legally compulsory to display this information.
Any statistical data was not necessarily compulsory, but would be expected from the
users, when the courses/institutions were evaluated. It supposed to provide the
description and opinion of the courses and was expected to be on the Course pages.
The data was either displayed by the institution itself or projected automatically in
agreement with the National Student Survey (NSS) results from their system. In the
first years, the universities were displaying all the data – positive and negative; while
later, despite using the same system to display the statistics from the NSS system
directly, the institutions could choose to display only selected data, obviously the
one which illustrated the institutions in the good light, e.g., 100% of students are
satisfied with the course overall, 90% of students agree that the lecturers are good at
explaining things, 85% of students are in a professional/managerial job at six
months, and similar. This would normally be displayed on the Course pages only.

3.3 Calendar, news and events
As would be expected from a Higher Educational Institution, most of the time, the
content on their websites was clearly based on the UCAS key deadlines, e.g.,
Clearing and results publication, as well as an Academic Calendar, e.g., Freshers’
welcome week and Graduation. This was relevant to all institutions. On the Home
website pages, the researchers had also noticed some celebration of particular
historical events, e.g., anniversary of Higher Education, ‘Black History’ month and
‘D-day’ (National British Military Celebration).
The rest of the calendar events were based on the national events related to
universities, e.g., National Student Survey (NSS) preparation and results, league
table and awards, again related to higher education. Likewise, the institutions,
unsurprisingly, were writing more about successful cases, e.g., about received
national and community awards, nominations and/or other achievements.
Some of the events were planned community and university events, such as ‘Pride’
or LGBT (the promotion of the self-affirmation, dignity, equality and increased
visibility of lesbian, gay, bisexual, and transgender people as a social group) and
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‘Volunteers’ week’, i.e., the events their staff and/or students participated in and/or
planned to attend. This was anything from industry-related activities to art
installations and festivals. The institutions were also writing about the final-year
events, which indicated successful student projects and invited businesses and
potential employers to attend, based on the subjects/courses offered by the
institutions. Some of the content, nonetheless, was reactive, being only partially (if
at all) planned with no knowledge of the potential outcomes, e.g., negative/positive
mentioning of the institution in any media sources and outcomes of the political
elections, etc. Some of the reviewed HEIs also had regular publications on their
home pages, for instance, ‘Monthly research roundup’ and ‘Highlights of the year’.
The News area was an essential part of the Home page, as it was the only one
providing live content, as the rest of the content was marketing material. News
Industry practitioners emphasise that “The homepage communicates what a brand
is. The basic idea is…to provide a service to readers besides being an index of
everything the site has published…” [18].
Figure 1 indicates the allocation of the News articles among the identified categories
for two reviewed periods. Among the biggest categories were Events at university,
particularly in the second year, to which HEIs allocated nineteen per cent in the first
year and twenty per cent in the following year. The issue, however, had been in the
quality of presented content, as, in the majority of cases, it had been related to the
invitations to the Open Days and Clearing, which was disappointing, particularly in
comparison to Russell Group institutions, who offered a wide variety of lectures,
seminars and other exciting events. Moreover, none of the universities advertised
live events, seminars, webinars, external events live attendance and broadcasting
these. This was only done after the events.
The next big category was Official accreditations/awards (incl. TEF) category,
particularly in the first year, receiving 18% in the first and 13% in the second
reviewed year. The issue was that, in the main, it had only been related to the
mentioning of the TEF (Teaching Excellence Framework) award, and some rare
statistics.
The Entertaining/developing content, which was the third most popular category,
received fourteen and twelve per cent, respectively. The category, nonetheless,
sounded more thrilling than it actually was. The researchers had to take into account
any possible attempts of the entertaining content, which, in reality, had not actually
been there. The category mostly included banner videos, available on the Home
pages and some rare articles, which could be seen as such.
Another category, which fully deserved attention, was Students'
projects/experience/awards. The articles accounted for eleven per cent in each year,
with a slightly smaller number of the actual pieces of content during the second
reviewed year, i.e., seventy-nine and seventy per cent, respectively. The researchers
enjoyed reading these articles. Despite this, the quality of the articles could had been
more entertaining and detailed.
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It is obvious that the aim of the headlines is expected to be attention-grabbing, while
the details could be, and often are, taken to another page, where there is enough
space to tell the full story. This was the case for all the reviewed institutions (with
some rare exemptions).
There, however, had always been a sense of reporting in these articles that was not
thought-provoking and/or developing content for the reader. The articles did not
intend to create an engagement, but a one-way conversation – we have been there,
achieved this and that, etc. Even when the readers were contributing to the
discussion, no one was there to support the conversation. It would be fair to mention
that, nonetheless, that was the only institution offering an opportunity for feedback.
Furthermore, the stories are often expected to be quite short, punchy and shareable,
following new trends with adolescents’ attachment to social media and their own
positioning in the world. If prospective students, when seeing content on a
university’s website, agree with the institution, i.e., in terms of the official
statements, actions, values and opinions, these students would be happy to be
associated with this HEI and be more likely to share this content, which would
further create the necessarily engagement, which would, eventually, lead to the final
purchase, i.e., becoming a student there.
NEWS ARTICLES
University's response to an event
5%6%
University's participation in an event
3%
6%
Teaching excellence/projects/awards
5%
Students' projects/experience/awards
2%
Students' employment experience
1%
Research at university
4% 7%
Official accreditations/awards (incl. TEF)
Graduates/Alumni…
5%7%
Funding for university
1%
0% 4%
Funding for studies
1%
Funded projects (for students)
0%
Final-year student secure employment
0%
Facilities
2%
Events at university
Entertaining/developing content
1% 3%
Courses/New courses
Partnerships
3%5%
3%
Apprenticeships
1%
0%

5%

10%

2019/2020
2018/2019

11%

13%

18%

20%
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12%14%
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Figure 1: Allocation of articles in the News sections, 2018/19 and 2019/20
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3.4 Homogeneity in the content
There was, however, clear homogeneity in the appearance and content of the
reviewed institutions’ websites. Apart from the main sections and the content listed
in the above-mentioned categories, there was also other content, which had been
published on all universities’ websites.
All the HEIs, for example, invited prospective applicants to visit their
institutions on Open Days, to find a course and similar options, based on the
Academic Calendar.
On all the websites, universities also asked the readers to consider/imagine
being at their city and university.
Another topic, repeated on the Home pages, was the invitation to identify the
reasons for selecting this place and the institution, called ‘Why [city/
university]?’ The text was again often used on a banner with a link to another
page.
One more topic encouraged the prospective students to act to become a part of
these institutions, i.e., selecting the HEI for studies.
Similarly, these Higher Education Institutions altogether suggested to
see/acknowledge them as special and interesting places, creating an interest for
the users to be there.
The market changes forced modern Post-92 universities to use commercial
marketing more and more often. This section, in particular, suggested a number
of examples, applied by the selected universities on their Home pages. Every
institution at some point, particularly during the Clearing period, offered
various messages, from ‘Applying for [year] entry?’ and ‘Last chance to apply’
to ‘It’s not too late to apply’.
The researchers also noticed that during the selected period, all the institutions
had been advertising their facilities, in particular their new buildings.

The researchers summarised some of these topics in the below Table 2 to highlight
the evident homogeneity in the content of the Home pages.
In terms of technical points, the homogeneity continued in the visual presentation.
As such, during particular time periods, institutions followed similar methods, and
there were clear tendences in their approaches to presented content. 2018, for
instance, indicated the change, when a number of institutions started to use several
banners as a carousel at the beginning of the home pages.
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Table 2: Repeated topics on the Home pages for all universities.
HEI TOPIC: Consider being at this CITY and at this UNIVERSITY
a ‘Belong at Brighton’ and ‘EXPLORE 2020: a place where you'll belong’
b ‘At the heart of the city’ and ‘Explore Solent’
c ‘Picture yourself at Chichester’ and ‘Picture yourself here’ and ‘Chi Life’
‘Take a virtual tour of Portsmouth. Explore the city and the University from wherever
d
in the world you are’
‘Winchester, simply one of the best places in the UK’
e
‘Picture yourself at Winchester. Campus and city life’
HEI TOPIC: Identify the reasons for ‘WHY THIS CITY/ UNIVERSITY?’
a ‘A place like no other. Start your adventure. Choose Brighton’
b ‘Why choose Solent?’
c ‘Why Chichester?’
d ‘Why Portsmouth?’
e ‘Why Winchester?’
HEI
a
b
c
d
e

TOPIC: ACT to select this institution
‘Plot your course. Start your adventure. Choose Brighton’
‘Start your story at Solent Open Day’
‘Call our Clearing Hotline’
‘It's your chance to explore the University and the city this year, so book now’
‘Be the difference'

HEI TOPIC: Think that this HEI is a SPECIAL and INTERESTING place
‘Things look different from here. Talk to us about Clearing’
‘Get inspired at our [month] open day. Book now’ and ‘Ambitions you can believe in’
‘Chichester changed my life'
‘Student life in Portsmouth’
‘Explore Winchester. Take a virtual experience tour’
TOPIC: COMMERCIAL MARKETING
‘Be here this year’
‘Last chance for Clearing. Apply now’
‘It's not too late to apply’ and ‘There's still time to apply’
‘Get ahead of Clearing. There's no need to wait until Clearing opens - talk to us today
d about how to apply’ and ‘It's not too late to apply for [year]/ There is still time to apply.
Apply now’
e ‘Is what you're doing today getting you closer to where you want to be tomorrow?’

a
b
c
d
e
HEI
a
b
c

HEI TOPIC: ADVERTISING OF THE NEW FACILITIES
a ‘Open Day. Falmer Campus. Brighton. Date. Book now’
b ‘Our new sports complex’
c ‘Explore Two Beautiful Campuses’ and ‘Tech Park officially open’
‘See the plans for our new building. Take a virtual tour of our new 13-storey building
d
and find out more about the winning architects’
e ‘Opening Spring 2020. Explore our new building’
NB: a = The University of Brighton
b = Solent University Southampton
c = The University of Chichester
d = The University of Portsmouth
e = The University of Winchester
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As such The University of Brighton displayed three images; The University of
Chichester, Solent University and The University of Portsmouth all offered 4-6
images each, while The University of Winchester already presented a video. At later
stage Solent University moved to having only one banner image and The University
of Chichester presented a video, throughout mostly the whole period of this research.
Another example was in the homogeneity in displaying of news items. During 2018,
The University of Portsmouth and The University of Chichester had four pieces of
news in the allocated area. Solent University and The University of Brighton soon
followed this tactic. A worse situation was presented by The University of
Winchester, which merely allocated two pieces in this area. The University of
Portsmouth, however, displayed incredibly disappointing tactics by removing the
news section off the Home page for a period of almost one year, then returned it for
several months, and in 2021 again removed it, allowing only marketing material to
lead the way.

3.5 Technical points
Institutions did not replace their website designs often, approximately every two to
five years. This was also evidenced in the Russell Group’s institutions, as Imperial
College London, King’s College London, The University of Oxford and The
University of Cambridge also had not significantly changed their institutional
websites since 2018. The researchers can state this, as during the same period they
collected the data for five Russell Group institutions alongside the Post-92, though
the received data is not attached here, due to not being directly related to the topic
of discussion. Throughout the whole period, only one Post-92 institution changed
their website software and appearance completely; and another institution also made
this change, just six months before the print screens were initially taken, i.e., in 2016.
Tracking/conversion leads. This part, preferably, would have provided a review of
the conversions, leads, click-through rate, open rate, cost-per-sale and other
available metrics through ‘Google Analytics’ and/or any other
programmes/systems/software. The evaluation, unfortunately, was not possible from
the external access, as this information was strictly confidential and not accessible,
due to highly sensitive data. The researchers can confirm, however, that each
institution requested cookies to be accepted before using their sites and used ‘Google
Analytics’ (including ‘Google Tag Manager’) for the tracking and evaluation of the
digital data. This was a highly positive move, as the data was available for tracking
the customer behaviour and could be used for the user research.
Accessibility and screen adaptivity. The accessibility of the content was one of the
key parts of this evaluation. The researchers attempted to access the data from the
various devices, i.e., PC, Tablet, iPad and Apple and Android mobiles, using
different browsers (Chrome, Explorer, Firefox and Safari), to ensure all information
was accessible, readable and adaptable to the requirements of the device user. In the
majority of cases, the content was easily accessible and searched through.
Regrettably, in some cases, the information was incorrectly displayed, when
minimised.
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There was also an issue with accessing videos, as some universities offered an image
banner instead, when a user accessed the university’s Home page from their mobile.
It was not really useful, as the young generation not only seem to express their visual
preferences as the key, but also would be more likely to be looking for the choices
on their mobiles.
The use of images and videos in the banners. The majority of institutions prefer
to offer a carousel of banners on their home pages, near the top of the page. The
similarity was evident in the visual and technical parameters, i.e., several large
images displayed at a speed of seconds in sequence at the top of the page and located
just after the main menu header. The difference was in the actual number of images
in the carousel (Tables 3 and 4). As an example, a university had a carousel of six
banners, and, within a month, changed them to three, four or five banner images.
Later in the year, the HEI had removed the whole carousel and replaced it with a
video or one banner image, e.g., ‘Clearing is now open’. Next week (or the week
after) the previous settings were returned back to the page. There seemed to be no
logical explanation for the strategy here (apart from the Clearing period). Not only
was the quantity different for different institutions, but also the number of banners
in the carousel was different within the same institutions.
The researchers also noticed that institutions tend to re-use the same images in the
carousel, though in a different order. During the review, this practice was evidenced
throughout the websites of every institution, not only for the images in the banners.
The Russell Group institutions also offered a video as one (or two) of the five or six
carousel banners, e.g., The University of Oxford. The video, nonetheless, was not
automatically played but allowed the user to decide if to play it. This approach would
be preferred by the researchers, as it not only allows the user to choose to watch (or
not) the offered material, but also does not delay the page download. The images
were also used in other places on their own or as part of a group.
Most of the images and videos seemed to be professional, none of which, however,
were created using user generated content (UGC), which could be created by users
and/or students themselves. There were also clear issues, on some HEI’s websites,
with the banner images presented online, as some of them were not adaptable to the
screen size changes, i.e., when the screen size was made smaller, the text and
everything else on the page became smaller, though not the images. Some of the text
was also incorrectly displayed in these cases, i.e., the text was only partially seen.
Two institutions had also changed their logos during the reviewed period, though
had not managed to change them at the top of the websites’ tabs for weeks. Some of
the videos were also of much poorer quality or at least contained parts of a video of
lesser quality.
The length of the proposed videos differed, one of the universities, on certain dates,
was placing short videos (nine seconds each); whereas the other institution had much
longer videos (twenty-five seconds). Apart from the banners, there was no tendency
of using videos in other places on the Home pages. It was no different on the Course
pages.
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Table 4: Images and videos in the carousel banners. Abbreviations used in Table 3

Banners’ image speed and flexibility. Carousels of banners often contained the
options for the users to go through the images at their own pace. This way, one
university was allowing the users to select a particular banner image or move to the
next slide; while on the other universities’ pages, the Home page user had to wait to
see a particular image, as the system did not allow making a choice and did not even
indicate the total quantity of these banners. One of the institutions seemed to offer
this option, as it was visually seen, though in reality only one of the options was
actually available, i.e., backwards and forwards buttons did work, and it was not
possible to select the required one, e.g., image two of four or three of five, etc.
There are no official standards in the industry for the speed with which banner
images in the carousel should be expected to change. Even though the universities
usually offered the change (from one banner to the next) within seconds, the
difference for the banners ranged from four to fifteen seconds (Table 5). The average
speed was approximately 6.8 seconds. The carousel banners on one of the
institution’s website, despite looking like the others, had not changed at all (the
researchers were waiting from thirty minutes to one hour), unless the user clicked on
the arrow themselves. This was the worst-case scenario. The researcher would not
recommend doing this, as the approach could cause unfortunate user frustration.

Length of Home pages. The length also significantly differed – no standards again.
During 2019-2020 Academic Years, the Home pages for The University of Oxford,
The University of Chichester and The University of Portsmouth had six main
sections on their websites; while Imperial College London, King’s College London,
Solent University, The University of Brighton and The University of Cambridge
already had seven. The University of Winchester and The University of
Southampton had the biggest number, i.e., eight and ten, respectively. The length of
the website pages had also been changing with time, i.e., it happened when the
institutions changed their software into a new one, presenting new websites.
Surprisingly, the tendency was not similar, as the Course page of Solent University
became longer and the page of The University of Portsmouth, contrariwise, became
shorter.
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Table 5: The speed in carousel banners for various universities, 04/01/2019

Search Engine Optimisation (SEO). Previous market research suggests that the
digital journey to the required content has to be quick and short, particularly for the
user from the key target audience. The lower the number of steps and the time
(measured in seconds) to get the required data, the better. That is why, the leading
role should have been allocated to the navigation and SEO (search engine
optimisation). From this point, the navigation had become exceedingly significant,
in terms of time and logical location. The primary search for the key target audience
is finding a course to study. Therefore, the researchers additionally undertook a test
on the home pages of the selected five institutions in September 2017, and the results
clearly indicated SEO issues for all the institutions but one. There were two types of
experiments.
(1) Intuitive search. In the first experiment, the researchers were making a
search for a word ‘computing’ in slow motion, waiting to see if, during the
typing in the search field, an educational website started to offer any options
related to the search. This test revealed that only one institution offered
intuitive search, where the results revealed all the relevant and available
courses before the completion of typing, i.e., the HEI provided a list of
undergraduate and postgraduate courses, containing the searched item in the
names of these courses. The results even included a list of courses, where the
searched item had not even been included at the beginning of the name for
the course. Furthermore, in addition, the options offered the courses, whose
names did not contain the searched item at all, although they were related to
the field of computing, e.g., CISCO Accreditation. The institution indicated
high professionalism in this matter, highlighting the in-house software
engineer’s work in this field, as this online facility was not merely offered as
a part of the purchased software.
(2) Searching for a part of a word. In the alternate experiment, the researchers
typed a part of a word, e.g., ‘comput’, and clicked on the ‘Enter’ button to
see what results would have been provided. Here the results indicated a better
outcome. Three out of five HEIs, displayed what was required.
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The other two universities, unfortunately, did not show any results at all. Even
when the search requested the word ‘computer’ (written in full).
Furthermore, one of these universities’ results was clearly not focused on the
key target audience’s needs, as it resulted in anything, which contained this
word, rather than offering only relevant and available courses, making the
received results quite complicated for processing.

Similar searches in other fields – ‘sport’ and ‘social work’ – revealed the same
results. The researchers repeated both experiments in March 2020. Surprisingly, the
results still indicated the same issues for most of the searches. One of the latter
institutions, however, started to offer the intuitive option. The search, nonetheless,
did not present any results in the second experiment, only asking ‘Did you mean
computer?’ which added an additional step in the search for the users. If the user,
nevertheless, was still there to click on the option, the received results were
pleasantly neat, which was not ideal but still much better adapted to the needs of the
key target audience. The other two institutions had already suggested a list of the
relevant and available courses for this incomplete search. Three out of five HEIs,
nonetheless, still did not, regrettably, offer intuitive search provision.
There had also been an issue for mobile phone users with finding a course on one of
the universities’ websites. After requesting a search, the mobile user had to scroll
down three times to get to the button labelled ‘Undergraduate’. This seemed to create
major inconvenience.
Moreover, if clicked on, the search presented courses in alphabetical order, likewise,
the results displayed only some courses. There was no opportunity to view all the
courses or at least an A-Z list. When the search was conducted for the word
‘computer’, although being intuitive, the system only offered the courses containing
this word, not related courses, i.e., BSc (Hons) Computer Aided Design, not BSc
(Hons) Software Engineering, which were actually available at the same time.
The received results also provided a long page, although there was no easy to choose
list, rather excessive amount of information, related to each of the options, making
it hard to go through the available options. The search for ‘computing’, nevertheless,
provided all the required results.
To add, some of the data presented at the very top of the results, i.e., that, which was
not relevant to the course list, should have been sorted differently. It could be
simplified, though it again required additional click on ‘courses’ to filter these
results.

The researchers need to emphasise that users have to go through a number of
institutions’ websites to make their choices; and making it harder would not bring
the HEIs desired outcome, i.e., student recruitment.
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3.6 Other significant issues and findings
The issues relating to all universities can be summarised very briefly below.
Apart from the other points, mentioned in this work, there were/was:
Poor quality content, whereas the Russell Group institutions managed to
present much richer text and offered wider variety of the events
Published news articles did not change for weeks
No changes in the websites’ software for years, hence – no Content Audit
Uses of the TEF awards and similar in one of the News spaces for weeks
Duplications in the News sections of the data from the head banners
Hardly any videos on the Home and Course pages, apart from two head banner
videos used by two institutions
Mistakes in the written information, including repetitions and punctuation and
inconsistent spelling, even within the same document
No user generated content (UGC) and opportunities to feedback
Uses of the same images for different courses and topics, not necessarily
related, and often positioned immediately next to each other
Negligence in the updating of the outdated information, inviting to act on the
events, which occurred in the past, i.e., no longer existed
Re-use of the same images for years (even after the reviewed period)
Barely any student views, feedback and/or citations, with some institutions
even re-using the citations in 2021 from 2017 (including the same images)
Almost no photographs of the relevant facilities and students using them
Unchanged content since 2018 on most of the Course pages. Excessively long
Course pages, overloaded with text blocks, most of which was hard to process
and barely any infographics, graphs, tables or other ways to simplify the data
(apart from the basic tabs, which, in some cases, still displayed the rest of the
information when selected)
The creation of engagement between the prospective students and the
university was not the priority for the institutions
Mutual data replication among HEIs, monitoring the competitors’ changes.
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Evaluation and Discussion
Following the evaluation process, the researchers could summarise the following
points.

3.7 No long-term Digital Content Strategy
The overall review of these home pages indicated the absence of the strategic longterm digital content planning. There had been merely selective publishing during the
small periods, reflecting particular events, such as, for instance articles on
apprenticeships during the National Apprenticeship Week in February, which did
not really indicate quality planning. Apart from the actual visual similarity, the
researchers noticed that none of the five reviewed institutions offered much content,
which would have presented creative text and images by the means of gamification.
This would also be highly relevant for younger generations, which HEIs should also
start to consider targeting, at a much earlier age, possibly, with access to a separate
website from the main Home pages. This approach could have attracted the users to
visit the website again and again, until the final university selection. The news
articles also did not really differ, mostly consisting of pretentious advertising and
marketing, i.e., from informing the webpage visitors about the new facilities (i.e.,
newly built buildings), invitations to “discover” new courses and Open Day visits,
guaranteeing accommodation, some “flashy” statistics and institutional awards.
Even those articles, which appear to show university’s concern and participation in
various research topics/findings, in reality appear to be mostly related to the
marketing of these institutions.
Moreover, the accountability of the news and the institution could be under question,
if there are only grandstand materials, creating the need for the website visitors not
to trust and, possibly, to search further for realistic information. The content on the
webpages, in general reminded one of the business approaches, i.e., a transaction
with the list of what is on offer and to be expected, rather than opening an exciting
world of higher education, which could welcome those, who are adventurous enough
to join. In the UK HE market institutions explain ‘Why us?’, while the prospective
students are making a choice. Surprisingly, the actual things, which would be the
key for prospective students, were rarely presented, e.g., real-life student projects,
graduates’ employment; connections and projects with the local and key National
businesses; wider opportunities than merely ordinary jobs, that they would expect to
get after graduation; more information about facilities and their industry
requirements/fulfilment; as well as exciting experiences during studies and the
meeting of key industry professionals. It should be essential to provide more images;
as well as real persons speaking; real persons’ contribution to the website; and
authentic feedback on studies and other experiences. It would also be useful to invite
the readers into various discussions, e.g., at least environmental and societal issues
(which are currently so popular among the targeted Generation ‘Z’) to identify their
opinions and to propose the position of the university in relation to these, ensuring
that there is a two-way dialogue and encouraging feedback and suggestions.

170

3.8 Quality content, sequency, regular and limited publications
Most of the reviewed institutions did allocate a significant amount of data to the
Entertaining/developing content, the issue, however, was with the actual content.
There could have been more development offered in the areas of sequent
publications and gamification. Throughout the years 2017-2020, the HEIs presented
some interesting articles, though, normally, these would be unconnected pieces of
content. There were some good quality items, though no sequence or unfinished
material to encourage the user to return. If there was a content strategy, the
universities would not only write about the key topics, thus engaging the interest of
the key audience and ensuring timely delivery, but also have more space for these
articles and this would have been done regularly. Amongst other data, there, for
instance could have been articles relating to the students’ social and academic life.
The choice of the data being videos, audio or text could depend on the type of course
and the produced material, though a number of adolescents currently prefer videos.
The key for this data would not only be in the introduction of new knowledge,
specific to academia, but also in the sequency of publications, in order to “hook” the
website user and in the non-availability of all the data in one go, by inviting the
readers to return to the site to read more on a regular basis. This way, potentially,
creates a feeling of attachment to this institution, and possibly the habit of regularly
visiting their webpage with the growing intention of being a part of this experience
and this institution, and to, eventually, act on the desire to apply. Only one institution
presented an exemplar of content project, where every week the university offered
to do a task, preparing prospective students for applying to join a Higher Education
institution. The project provided exciting material, information about events and
useful external links, videos and informative knowledge. Despite being outstanding,
this, however, was still not enough for productive publishing. Time is also essential
here. “For a website, time is a more indirect cost, because users don't get paid to surf
the Web. But still, life is short, and you only have so many hours in the day. …
users… are still conscious of their time and don't like wasting it” [19]. Thus, the
information needs to be easily accessible from all devices, easily found, read and
processed. The HEIs should also consider preparing the data for skim readers, as the
prospective students will have to read through a number of educational websites.

3.9 Digital Marketing of HE in Social Media
Social media is a new source for brand discovery, enhancing awareness and
credibility. “More than a quarter of users follow brands they’re thinking of buying
something from” and “are willing to have branded content on their newsfeeds” [20,
p.23]. This area could also be considered for development and involvement of
relevant influencers, providing the resources are available and not just an indication
of SM memberships. The original research included a thorough review of this matter,
though it is omitted here, due to the size of the paper .
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3.10

Data visualisation and ‘Quartz Curve’

Data visualisation is another issue here, as graphs, tables, charts, images and
interactive solutions can simplify the perception of large and/or complex online data.
Online presentation of content is also the key, as “Developing and popularising
useful and attractive new formats could make news stories more recognisable when
aggregated and consumed on other platforms, and provide more compelling reasons
for people to visit the source sites and apps” [21]. This, in particular, relates to the
long articles on the Home and Course pages.
In terms of the length of the news articles, Nielsen Norman Group, already in 2007,
suggested via “information foraging” sort of “diet selection”, i.e., to have mixed
news articles, mixing short and long stories, as the readers in this case will get the
most “benefit” [19]. The website visitors prefer reading “shorter stuff that’s focused,
creative and social with a really good headline. It doesn’t mean it’s unsubstantial. It
just means it’s really clear about what’s interesting and focuses on that” [18].
Additionally, website users appreciate lengthier and more analytical pieces with a
depth of topic, which are also suggested by the News Industry professionals [22].
Among other innovative ideas, the 800-word article styles, however, still dominate
amid the news prepared forms. On the other hand, the research, conducted by
‘Quartz’ (online global business news), presented in 2014, evaluated the negative
direction of the impact of the legacy of print on digital storytelling, i.e., the study
revealed that there was a correlation between the word count for a piece of content
and the reader’s willingness/desire to engage with the story, i.e., to share this content
via social media accounts. The research introduced so called “Quartz Curve”
phenomenon (Figure 2) and found that the format for digital articles’ size between
five hundred and eight hundred words is not the best one to use. The content in this
case gets less attention, as these articles are either too short to go into sufficient
detail, or excessively long to be read fast [23].

Figure 2: “Quartz Curve” adapted from the Kevin Delaney, ‘Quartz’ Co-Founder, 2015
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In evaluating the Home pages, the researchers discovered that the length of the
articles for different institutions varied significantly. The researchers took one week
as an example for the review, which suggested the following word numbering. The
results revealed a wide spectrum of numbers 296, 297, 395, 405, 410, 553, 626, 657,
731, 745, 798, 892 and 1,184-word stories. This wide-variety spread had been
representative throughout the studies. Amending the articles to the suggested lengths
would be also beneficial.
Overall, experts also suggest considering various other points instead, i.e., if a piece
of content is smart, brings new information, provides a payoff and if it is worth
sharing [22]. It had been suggested to “Start with overviews and short, simplified
pages. Then link to long, in-depth coverage on other pages” to ensure the text serves
both type of the readers, [19].
Further research, however, emphasised that Generation ‘Z’ preferred reading “a
story all in one place”. These recent findings, among others, also suggested that these
readers “want to skim, but dig deeper when they’re interested”, which supports the
idea of having a mixture of different-length pieces of content. The work also
highlighted the biggest issue for this generation, as “young people are trying to
navigate a difficult path between information overload and FOMO (fear of missing
out)”. The news on the universities’ websites become essential in this respect, as it
is, realistically, the only space and opportunity for the HEIs to publish live material,
which, more than others, requires creating an engagement. Digital news specialists
also suggested that the consumption of this content is also heavily based on the
gamification – “And anecdotally, the more playful we made our prototypes the more
engaging our participants found them — even if we didn’t always get the interaction
quite right”. The majority of the Generation ‘Z’ readers prefer getting news via text,
though it depends on the context and the story. Surprisingly, the research also found
that “video was consumed more at home”. The research additionally revealed several
other useful points, which should be subsequently used by the HEIs. The Generation
‘Z’ participants, for instance preferred having an option of embedded text, as it
assists in clarification of something unfamiliar. The participants also liked having
the option of watching a video, a short or long story to read or the ‘skip’ option. The
participants also highlighted the need for help in creating an opinion, thus the option
with both sides of opinions with videos had also been appreciated [24].
The researchers here could suggest placing different videos for the courses, whereby
the students/staff members would suggest having selected a particular path for the
course, and the other person would be more comfortable with the other life
destination. As an example, Open University’s website offers several different
videos for several different research methods (questionnaires, interviews,
experiment, etc.) to choose from, where staff members explain the pros and cons of
each of these, leading the reader to choose the one most suitable for their studies.
Overall, additional research would be required to find out the real situation, based
on the UK and its prospective students.
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3.11

“Cool” design with no pressure for “hungry” consumers

A number of website developers were still under the impression that the customers
could be confused, if something was changed on the HEIs’ websites. The key
audience for these providers, nonetheless, are adolescents, who are normally in the
search for the data, being “hungry” for new and exciting information. It is the
responsibility of the HEIs to keep up, researching and finding interesting new data,
as well as presenting this information in the most attractive way. It is the key to being
playful, rather than pressuring, to avoid the probable sense of the burden of
continuous education, rather than suggesting a continuous experience at a different
level in life, which would additionally bring financial stability and new opportunities
of self-identity. The universities have to be aware of the recent trends in their subject
fields, as well as the preferences of the new generations, e.g., the current preference
for the personalised data by the ‘Generation Z’. The technical part of the website
designs is also significant, particularly for modern students, who see various designs
elsewhere and require these developed designs to be on the HEI’s website at least to
prove that these technological advances are not only present on the home pages, but
taught by experts, using available professional equipment.

3.12

More video material and gamification

There is also the need for offering much more video material relating to the
information about the courses, student experiences and the university itself.
Preferably, the video should not be automatically played, as it could slow down the
page download (currently where those HEIs used videos played on PC, they
automatically disadvantaged mobile users, who did not get the video but a banner,
which replaced it), but also allowing the viewer to decide for themselves, if there
was the need and desire to watch them. Moreover, other ethical institutions also
provided text around these videos, explaining what was included, added subtitles
and provided some more information.
The website developers should also consider gamified content, relevant to this
industry, in particular to the prospective students as the key target audience (this
could be identified via an additional research). The games could be, for example,
preparing a student for independent living, so one of the tasks could be collecting a
suitcase to take to the Halls of Residence and getting five points when collecting a
pair of warm socks and ten points for packing a mug. The same could be with the
preparation of the essential stationery, ideally, specified to the course requirements,
as well as the protective uniform, etc., whatever is relevant. The key point here is
again the regularity of the publications and the content that is not available in one
go, but a game of getting the items on the regular basis, thus gaining points and
eventually receiving a badge (surprisingly, individuals like collecting electronic
badges and often do things to achieve as many as possible, exhibiting addictive
behaviour) or whatever the research identifies as valuable for the prospective
students.
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3.13

The need for stories and a feeling of accomplishment

Following on, a couple of other points worth mentioning would be, firstly, the need
for stories as the easiest and currently acknowledged as most acceptable form of
delivering information, according to Content Marketing Institute. Secondly, the need
to create a feeling of accomplishment when using a website. In the life of adolescents
(or adults), it is relatively rare to achieve a long-term goal; thus, “even small wins
can boost inner work life tremendously”, evoking positive reactions, according to
Harvard Business Review [25]. That is why, small elements of the achievement,
even via the offered gamification could potentially increase the probability of the
positive attitude of the students towards the HE and this HEI, as well as leading to
the decision to join.

3.14

Content written “by a human being to a human being”

Despite the fact that the selected universities would not be in position to compete
with the Russell Group institutions, due to a number of financial and social factors,
the Post-92 institutions could gain more advantage by their attempts being different
from their direct competitors, i.e., offering a non-marketing approach to the data
planning and publishing. The facts highlighted on the main page – statistics,
achievements and institutional awards – would deliver some positive results, as
prospective students appreciate short and clear facts, expressed in awards and
numbers, while the actual content is much more important.
A good quality article could not only highlight the institution from the crowd of
similar institutions, but also build up these potential customer relationships, which
would lead to the ‘transaction’ of becoming a student. The aim would be to produce
articles, which are written “by a human being to a human being”, not someone
neutral with only marketing in mind. The articles with personalised content, relevant
to the target audience at this time, would be much more successful. The emotions
behind the texts could reveal a human being with doubts and sometimes not yet
formed obvious and strong opinions, attitudes and beliefs. Hence, vlogs interviews
could be one of the answers, e.g., where a person with no background knowledge is
not afraid asking questions, which others could view as “silly”.

3.15

Work together for the content

Universities might consider having difficulties in generating quality content. Having
the articles for publications, however, does not have to be necessarily achieved using
merely Marketing/Digital/PR/Content teams at the university.
The developed internal communications within the institutions could provide the
materials prepared by various departments and, in particular, by the lecturers and
actual students.
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This would have not only added entertaining and developing data for the prospective
students to come back to and enjoy reading, but also indicated the level of the
knowledge for the university, i.e., indicating their expert position in the field, and
updated views for the schools/in their students’ modern and changing lives.
Having a lecturer, who is interested in the dynamic changes in their subject/field and
the students, who are taught the latest technologies/tendencies, besides classic
knowledge, would gain much higher competitive advantage than just a clean and
attractive website design or any marketing materials.

3.16 The reasons to be back
The universities need to create the reasons for the occasional user to be interested in
returning to the site and becoming a regular visitor. This approach would assist the
HEI, using it, at least to achieve being in the evoked set of universities, when
prospective students are thinking about higher education, and in the best-case
scenario – to achieve the regular followers (or even ambassadors), who would in
time become their students.
This is particularly significant, though might be challenging and requires careful
consideration, following students studying remotely, as recent events of lockdown
and self-isolation could become a regular experience.
Thus, having merely marketing/promotional material on the home page would not
only be homogeneous, but also be seen as boring or even annoying to prospective
students as the institution, which could be (i) either seen as not bothering to do
anything for their potential students (sadly, they would not be in position to offer
anything when they became students) or (ii) just as the HEI, which needs to get
numbers, i.e., to achieve the large quantity of students, playing on marketing.
The universities, on the other hand, on a regular basis, not only had their marketing
information boxes/spaces unchanged, but also the live news articles, which did not
change for weeks, or even for months on some institutions’ websites.
Overall, in the researchers’ subjective opinions, there had been a sense of
homogeneity in the information presented online for all the Post-92 institutions, such
as having so called “must have” parts for the Home pages. The images/videos varied
slightly, though not significantly, as there seemed no attempt by the institutions to
stand out and to be different. The researchers understand that there are expected
fields for the pages to contain. Despite this, Russell Group institutions had been
managing to achieve the individual presentation of their HEIs, without being lost in
the crowd of so many similar institutions.
Continuous effort and contribution are necessary from the universities, i.e., in time
and resources, and would eventually allow them to become unique. Despite the
potential expense, this approach would be more profitable in gaining students in the
long-term.
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3.17 Content to be
To summarise, the institutions need to, at least, consider ways of inviting the Home
page visitors to enjoy thought-provoking articles and dialogues on the topics of the
recent events and research within the academic subjects/fields to avoid the
selling/buying attitude of education, and, possibly, offering master courses from
Industry specialists. The researchers would also suggest considering the quality of
the actual pieces of content and summarised the following recommendations for each
piece to be successful and achieve the desired result, i.e., an action from the targeted
audience (Table 6).
The work on the content does require significant contribution, whereas, at the same
time, modern website users are accustomed to free information. These website users
would most likely want to evaluate the potential value of the knowledge from HEI
specialists and often wish to experience what they are buying prior to the purchase.
The institutions, therefore, should still always consider, if the required resources are
available to ensure successful application and to apply any effort possible producing
a high level of content via the latest technology.

Table 6: Suggestions on successful content

177

Conclusion and Recommendations
The researchers can conclude that, disappointingly, the homogeneity of the content
in the reviewed Post-92 institutions was evidently obvious. The current content on
the home pages risks neither attracting prospective students to study at their
institutions, nor to higher education in general. In order to resolve the
aforementioned issues and to achieve the unique position in the market, the
universities should at least have a Digital Content Strategy in place, based on the
Content Calendar and regular Content Audits, alongside quality inspirational and
sequential articles on the home pages, with no commercial implications and free
expert advice, as a bare minimum.
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Abstract
Over the last year, the whole globe has been significantly affected due
to the rapid and worldwide spread of the coronavirus disease
(COVID-19). The COVID-19 pandemic has dramatically influenced
various sections of everyday life. Drastic changes have been brought
about in the educational sector with the need to rapidly switch from
traditional face-to-face to online learning through virtual learning
environments. In addition, educators, students and parents found
themselves in the difficult position to make significant changes and
find new ways to overcome the unexpected and unprecedented
obstacles and to meet the new needs and requirements. Moreover,
during such difficult circumstances and demanding times, it is
significant for governments and involved stakeholders to comprehend
the public’s opinion to improve decision-making and risk
communication. Social media platforms have become an
indispensable part of everyday life with millions of people interacting,
sharing knowledge and experiences through communicating online in
real time even during global adverse events. Consequently, these
platforms can be used as a means to collect diverse and multicultural
viewpoints from all over the world. The aim of this study is to analyse
the public’s viewpoints, concerns and sentiments regarding the effect
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of COVID-19 on online learning through the collection, analysis and
visualisation of Twitter data. In total, 274,109 relevant tweets were
retrieved from January 2020 to January 2021. Based on the results,
the majority of the tweets (50.62%) were positive, 25.12% of them
were neutral while 24.26% were negative. Additionally, most of the
tweets expressed trust (27.47%), anticipation (20.17%) and fear
(11.46%) while 24.01% of them were neutral.
Keywords: Education, Online Learning, Distance Learning, Online
education, Pandemic, Covid-19, Social media, Twitter

1.0 Introduction
Over the last year, the whole world has been significantly affected due to the rapid
and global spread of the coronavirus disease (COVID-19) and the severe
consequences it has caused. On the 11th of March 2020, COVID-19 was declared as
a pandemic by the World Health Organization (WHO) [1]. The educational sector
was one of the sectors which was significantly affected by COVID-19 with schools
having been suspended in 189 countries by April 2020 meaning that 89% of the
overall educational community was affected [2]. The educational process had to
rapidly switch from traditional face-to-face to online learning through virtual
learning environments. Educators, students and parents had to drastically adapt to
these changes and find ways to meet the new needs and requirements and overcome
the unexpected and unprecedented difficulties.
During such demanding times, capturing and monitoring the public’s opinion and
information dissemination and relaying information on a timely manner while also
preventing disinformation play a significant role in decision-making and risk
communication [3]. Social media can be used as a means to facilitate and support
these tasks.
Social media allows users to publicly share their opinions and viewpoints in real
time and can be used as platforms for self-directed professional activities [4].
Therefore, social media has become a means through which people interact,
communicate, share knowledge and experiences online [5]. This fact contributes
greatly to the exponentially increasing volume of online data, creating thus what is
called Big Data [6], which when analysed, can generate invaluable knowledge [7].
Furthermore, social media is built upon the foundations of bottom-up communities,
knowledge sharing, accessibility and user generated content [8] and can be regarded
as an invaluable educational tool [9]. Consequently, social media along with the
tools it offers (e.g. Application Programming Interfaces - API) can be used to extract
knowledge regarding the public’s opinion and sentiment on specific matters.
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As quarantine measures have been applied across most of the countries, people have
been increasingly relying on various social media platforms to get informed, express
opinions and receive news [10]. In order to comprehend the public’s viewpoints
regarding the effect of COVID-19 pandemic on online learning, we opted to collect
open raw data from Twitter since:
x
x
x
x

It is a popular platform for sharing knowledge and for catching up with
trends and news around the world [11];
It is considered as the go to social media platform for acquiring and sharing
information and opinions during global adverse events [12];
It is one of the predominant means of joining social conversations with an
audience of potential global reach [13];
It is used by many government officials worldwide as one of the main
communication channels to regularly share news and policy updates to the
general public [14].

The aim of this study is to collect Twitter data and analyse the public’s opinion and
sentiment regarding the effect of COVID-19 on online learning. In that view, this
study is organised as follows: Section 2 presents related studies and Section 3
analyses the methodology and the analysis process used and showcases the results.
In Section 4, the findings of this study are discussed and finally, Section 5 provides
conclusions and directions for future research.

2.0 Related work
Xue et al. (2020) collected Twitter messages related to the COVID-19 pandemic
from March 7th to April 21st 2020 [10]. The data preparation included three steps,
namely sampling, data collection and pre-processing. The data analysis process
which used the tweet text as the unit of analysis included i) unsupervised machine
learning (for identification of patterns and probabilistic clustering based on the text
data), ii) sentiment analysis and iii) qualitative method. In their study, they used a
list of 25 COVID-19 related hashtags, (e.g. "#coronavirus," "#COVID-19",
“#coronaoutbreak”, "#quarantine"), as search terms to fetch tweets. The first search
returned 35 million tweets. After having removed duplicates, retweets and nonEnglish tweets, they still had around 4 million (n=4,196,020) tweets. In addition,
they used the Python programming language to clean the raw data by removing i)
the hashtag symbol, @users, and URLs from the tweets, ii) non-English characters
(non-ASCII characters) as well as iii) special characters, punctuations, and stopwords. In the following step, they used Latent Dirichlet Allocation (LDA) machine
learning approach to identify popular unigrams, bigrams, salient topics and themes.
They identified 13 topics of discussion in total, which were classified into five
different categories, namely "public health measures to slow the spread of COVID19", “social stigma associated with COVID-19”, “coronavirus news cases and
deaths” “COVID-19 in the United States” and “coronavirus cases in the rest of the
world”. In order to relate the returned by the LDA themes to one of the 13 topics,
they carried out a qualitative approach including manual coding and inductively
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developing of themes based on the latent topics generated by the machine learning
algorithms. They used the thematic analysis of [15] which relies on human
interpretation and includes the following six steps: i) getting familiar with the
keyword data, ii) generating initial codes, iii) searching for themes, iv) reviewing
potential themes, v) defining themes and vi) reporting. Furthermore, they used
sentiment analysis to classify the main sentiments of a certain tweet, such as fear and
joy. For that reason and after removing articles, pronouns, prepositions as well as
prefixes and suffixes, they used the NRC Emotion Lexicon (Mohammad and Turney,
2013) to calculate the emotion index of each eight-emotion type for each tweet.
Based on their findings, the dominant sentiments regarding the spread of coronavirus
were anticipation, followed by a mixed feeling of trust, anger, and fear for different
topics.
Lemay and Doleck (2020) aimed to answer the research question “How did the
online conversational communities evolve on Twitter during the global shutdown
due to the COVID-2019 pandemic?” [13]. In that view and with the aim of
comprehending the nature of the interactions in online teaching and learning using
Twitter conversation, they examined follow-up and repeated interactions. More
specifically, they collected tweets containing the hashtags #onlinelearning and
#onlineteaching from mid-March to end of April 2020 by using the R programming
language, RStudio, and the R tweet package. They created five datasets of tweets at
9-day intervals. Additionally, they used Python 3.7.6 and NetworkX 2.4 for their
undirected network graphs. They used tidytext, dplyr, syuzhet, stringr, tm, and
ggplot2 to analyse the tweets. Before conducting sentiment analysis, they i) removed
stop-words, ii) removed urls iii) converted text in lowercase iv) removed
punctuations. Based on their results, the majority of conversational groups on
Twitter included two to four members and the most prevalent sentiment for both
#onlinelearning and #onlineteaching was a positive sentiment. A majority of the
users made spontaneous contributions to the discussion without maintaining a
presence in the Twitter discourse. Moreover, their results revealed the limited
efficiency of Twitter conversations as a medium for informative and communicative
exchanges. As conversations do not spontaneously form and in order to increase
interaction and learning as well as to facilitate discursive exchanges, the
conversations need to be supported, e.g. connecting knowledge seekers and
knowledge disseminators.
Ewing and Vu (2020) analysed tweets during three weeks in April 2020, when the
Government policy was in the highest incongruity. They focused on public opinions
about home schooling in Australia, hence they used a search query (‘homeschooling’
OR ‘home schooling’) [2]. All the returned tweets which were more than 10,000
were qualitatively analysed and classified into 9 categories. Six of them, namely
positive, negative, humorous, appreciation for teachers, comments aimed at
Government/ politicians and definitions, were further analysed qualitatively. The
results showed that towards the end of the first three weeks, the public began to lose
their sense of humour and negative tweets almost doubled.
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Arambepola (2020) analysed the effectiveness of distance learning by using
sentiment analysis on a dataset of 202,645 tweets which were posted between July
12th and August 14th 2020 [16]. The analysis consisted of three stages, namely i)
data pre-processing to remove irrelevant tweets, ii) tweets classification into three
classes (positive, negative and neutral based on their polarities) and iii) statistical
data analysis for identifying any relationship between user experience on distance
learning in different countries and the economic stability of those countries. Based
on the results, 54% of the sentiments were positive, 30% negative and 16% neutral.
Moreover, the highest number of tweets (around 6000) was posted from the United
States (US), followed by the UK (around 2200), India (around 2000) and South
Africa (around 1800). Their statistical analysis showed that users from developed
countries where internet usage is comparatively high (e.g. 92% in USA and Canada),
showed a high percentage of positive opinions regarding distance learning and users
from less developed countries (e.g. 26,72% in Yemen) showed a strongly negative
opinion about distance learning. However, users from South Africa, with thriving
economy and advanced infrastructure [17] showed the highest percentage of positive
opinions about distance learning, despite the fact that internet usage in South Africa
is comparatively low. Moreover, other less developed countries, such as the
Philippines and India with strong economies and relatively high internet usage
showed a similar picture. According to the results, there is a relationship between
user experience on distance learning in different countries, economic stability and
internet usage. The limitation of the study was that developed countries were
dominating the dataset, which is a general limitation, since users from countries with
limited internet use are less likely to use Twitter.
In order to understand the flow of information and the development of mass
sentiment in pandemic scenarios, Samuel et al. (2020) conducted a study which
involved the following four critical issues: i) public sentiment associated with the
progress of Coronavirus and COVID-19, ii) the use of tweets, for sentiment analysis,
iii) descriptive textual analytics and textual data visualisation and iv) comparison of
textual classification mechanisms used in artificial intelligence (AI) [18]. Based on
their results, the accuracy of the machine learning (ML) classification methods used
is higher on short tweets. In addition, through the use of Naïve Bayes, the
classification accuracy of the fear sentiment classification was 91% while through
the utilisation of logistic regression, the accuracy was 74%.
Gencoglu and Gruber (2020) proposed an inference approach to discover and
quantify the potential relationship among Twitter activity, public sentiment and
pandemic characteristics [19]. Through their approach, epidemiological domain
knowledge can be acquired and variables that affect public sentiment and attention
can be identified.
Al Lily et al. (2020) investigated the research question “What are the ramifications
of implementing distance education amid coronavirus?” [20]. They targeted Arab
cultures, by analysing social-media posts, online classes and interviews. Twitter was
used for collecting social-media posts with relevant keywords, such as corona
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education, distance education, pandemic and school closure, as well as hashtags,
such as #corona_education and #corona_distance_education). They collected around
30 tweets per day over a period of two weeks excluding retweets, repeated tweets
and spam messages. They retrieved data three times per day (at 11 a.m., 5 p.m. and
10 p.m.) and set the critical threshold to 50 tweets per item within each of the
following items, namely: Gender (female, male), Language (Arabic), Country
(UAE, Sudan, Saudi Arabia, Jordan, Egypt, Kuwait), Qualification (Bachelor,
Master, PhD), Background (Urban, rural, Bedouin), Role (Parent, student, teacher,
manager, decision-maker, company), Opinion (Supportive, opposing, neutral,
serious, comic, extreme, negative, positive), Expression (Image, text, link, video)
and Tweet Time (morning afternoon, evening). In total, 1393 posts were collected
and analysed by using the mind mapping software Ayoa. Each relevant tweet was
given a one-word mark that reflected its essential meaning based on which they were
categorised into ‘micro visions’ that were later on grouped into ‘meso visions’ to
improve clarification, vision and comprehension of data. Finally, the identified
‘meso visions’ were combined into an overall ‘macro vision’ which established a
final comprehensive vision. Based on this vision, they created a crisis distance
education (CDE) framework to support the unprecedented distance education needs
and requirements that arose during the pandemic.
Carpenter et al. (2020) examined two popular hashtags, namely #RemoteLearning
and #RemoteTeaching [21]. Initial analysis of a random sample of tweets, from midMarch to mid-April 2020 retrieved by the Twitter API (re-tweets were excluded),
indicated that these two hashtags offered spaces for meeting the cognitive, social,
and emotional needs of educators. Initially, 36,788 tweets were received and limited
to 10,444 by selecting the tweets with the word ‘teacher’ in the user description.
After having used the random ordering function of a MySQL query, the first 500
results were returned and analysed by the authors. They categorised the tweets,
according to words used in the tweets, into knowledge sharing, asking questions,
expressing gratitude, connecting with others etc. Simultaneously, they conducted
sentiment analysis on the text from the dataset of 10,444 tweets by using
SentiStrength [22]. SentiStrength utilises a lexicon of positive (e.g. good, happy) and
negative (e.g. bad, sad) words to generate the relevant polarity scores. These two
scores for each tweet were then compared to determine if the tweet was neutral, net
positive or net negative. According to the results, 58% of the tweets were neutral,
36% were positive, and only 5% were negative in sentiment. Neutral tweets mainly
focused on sharing information. In 55% of the tweets, educators posted resources,
ideas, learning opportunities, or insights related to remote teaching, teaching with
technology, or remote learning in general. 15% of the tweets focused on sharing
advice or resources for using specific technology tools, such as Zoom, Microsoft
Teams, Google Meet, Class Dojo, and Flipgrid. 43% of the educators tweeted words
of encouragement or gratitude or shared their experiences as they navigated through
the crisis. 23% of the educators wrote positive or inspiring posts, expressed thanks
to the people and the digital tools which supported their remote teaching, or shared
their success. Some educators (27%) tweeted about their new workplace settings or
daily lives during the pandemic. 4% shared humorous photos, GIFs, and memes to
lighten the mood during an intense time. 2% of the educators tweeted about missing
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their classrooms, students, and school community. Furthermore, based on the
findings, the following three recommendations for professional development of
educators were proposed:
1.
2.
3.

Teacher educators should aim to create learning spaces and experiences that
support cognitive growth, affective well-being, and social needs.
Teacher educators should offer opportunities for teachers to expand their
professional learning networks by using informal digital learning spaces.
Teacher educators, administrators, and scholars should look for patterns in
the content and categories of educational tweets as a way to better
understand the needs in the field.

3.0 Our study
This section presents the data analysis process of the social media data concerning
the public’s viewpoints and opinions regarding online learning. Particularly, data
related to the effect of the COVID-19 pandemic on online learning was collected
from Twitter over the period of January 2020 to January 2021. The methodology
used in this study is analysed and the drawn results are presented further below.

3.1 Methodology
In order to meet the requirements and fulfill the aims of this study successfully and
extract reliable information that leads to useful results, a specific methodology was
developed which is described below in detail.
Data requirements: With a view to ensuring data accuracy, validity, consistency as
well as high quality of data which plays a significant role in the overall analysis
process and in drawing comprehensive conclusions, specific aims and requirements
were set from the start regarding the retrieved data, their source as well as the
methods that were used for their analysis.
Data collection: The Twitter social networking platform was used to retrieve open
data about the public’s opinion regarding the effect of the COVID-19 pandemic on
online learning. After testing various keywords both separately and in combination
and with the aim of searching for both keywords and hashtags the final search query
was: ("covid" OR "covid19" OR "coronavirus" OR "lockdown" OR "pandemic" OR
"corona virus" OR "covid-19" OR "covid 19" OR “covid_19” OR "corona-virus"
OR “quarantine”) AND ("remote learning" OR "remote education" OR "online
education" OR "remote-learning" OR "distance learning" OR "online learning" OR
"distance education" OR "distance-learning" OR "online-learning" OR
“distancelearning” OR “onlinelearning” OR “remotelearning”). In total, 274,109
tweets were collected over the period of January 2020 to January 2021 with retweets
being filtered out. Moreover, the following information was stored for each tweet:
id, permalink, date, username, tweet, hashtags, mentions and urls.
Data processing, cleaning and storage: The retrieved data was pre-processed in
order to create a “clean” dataset. Particularly, the text was converted into lowercase
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and the punctuations, single characters, URLs and stop-words were omitted where
necessary and the abbreviated words were expanded and repeated letters were
normalised. The processed data was stored in both Comma-separated Values (CSV)
files and in JavaScript Object Notation (JSON) format files.
Data analysis and visualisation: After creating the dataset, data analysis was
conducted. It is worth noting that, lemmatisation was used for the text analysis but
not for the sentiment analysis as the accuracy of the results decreases when stemming
and/or lemmatisation is applied on the text [23]. In addition, in order to conduct
sentiment analysis, the open-sourced library TextBlob was used for the lexiconbased polarity detection [24] while the National Research Council Canada (NRC)
Word-Emotion Association Lexicon (EmoLex) [25, 26, 27] was utilised as a basis
for the lexicon-based sentiment analysis for emotion detection. In order to visualise
the results, figures and graphs were generated for each of the following cases: most
frequently used words (excluding the keywords used) and hashtags, monthly tweet
frequency as well as sentiment analysis through polarity and emotion detection.

3.2 Challenges and limitations
The main challenges and limitations in our study were i) the selection of the most
effective social media platform, ii) limiting our data retrieval to tweets that were
written in English, iii) determining users’ country as this information, due to privacy
and security manners, is regarded as private personal data in Twitter and cannot be
retrieved unless the user has made it publicly available [28]. More specifically, even
though we managed to retrieve the countries from some of the tweets and normalise
the data, we do not believe it reflects the actual numbers and therefore, we did not
include the specific results in this study.

3.3 Results
In order to better comprehend the crowd wisdom regarding the effect of COVID-19
on online learning, the above-mentioned methodology was used and a dataset
containing 274,109 tweets, which were retrieved from January 2020 to January
2021, was created. More specifically, the most frequently used words (excluding the
keywords used) and hashtags used within the retrieved tweets were analysed as well
as the numbers of tweets made for each month. Finally, sentiment analysis through
polarity and emotion detection was conducted.
The results regarding the public’s opinion on the effect of the COVID-19 pandemic
on online learning from January 2020 to January 2021 are presented below:
x

x

Word frequency analysis: The top-20 most commonly used words
excluding keywords are presented on Table 1 from which the top-5 were:
“school(s)” (96,535 - 2.21%), “student(s)” (64,544 - 1.48%), “teacher(s)”
(29,847 - 0.68%), “kid(s)” (21,235 - 0.49%) and “due” (19,494 - 0.45%).
Hashtag frequency analysis: The top-5 most commonly used hashtags
were: “#COVID19” (47,422 - 7.03%), “#onlinelearning” (27,305 - 4.05%),
“#remotelearning” (2,4661 - 3.66%), “#distancelearning” (19,746 - 2.93%)
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x

x
x

and “#coronavirus” (17,563 - 2.61%). The results of the top-20 most
commonly used hashtags are displayed on Table 2.
Monthly tweets over the period of January 2020 to January 2021: It is
worth noting that April (44,682 tweets) and March (42,559 tweets) were
the months with the highest number of tweets and the top-5 days with the
highest number of tweets were: 27/04/20 (2782 tweets), 19/03/20 (2867
tweets), 18/03/20 (2807 tweets), 05/01/21 (1674 tweets) and 04/01/21
(1628 tweets). Figure 1 presents the monthly tweet frequency.
Sentiment analysis – polarity detection: Based on the results, the majority
of the tweets 138,759 (50.62%) were positive, 68,843 (25.12%) of them
were neutral while 66,507 (24.26%) were negative.
Sentiment analysis – emotion detection: The top-3 most intense emotions
based on the analysis were: trust (75,304 - 27.47%), anticipation (55,284 20.17%) and fear (31,425 - 11.46%) while 24.01% (65,820) of the tweets
were neutral. Figure 2 depicts the emotion detection results.

Table 1: The top-20 most commonly used words excluding the keywords used.
Word
school(s)
student(s)
teacher(s)
kid(s)
due
child(ren)
new
home
parent(s)
go

Count/Percentage
96,535 (2.21%)
64,544 (1.48%)
29,847 (0.68%)
21,235 (0.49%)
19,494 (0.45%)
19,178 (0.44%)
19,073 (0.44%)
17,361 (0.40%)
16,807 (0.39%)
16,396 (0.39%)

Word
help
time
via
class(es)
week
support
need
access
free
resource(s)

Count/Percentage
15,429 (0.35%)
15,228 (0.35%)
14,210 (0.33%)
13,656 (0.31%)
13,340 (0.31%)
13,198 (0.3%)
12,383 (0.28%)
12,336 (0.28%)
12,169 (0.28%)
12,153 (0.28%)

Table 2: The top-20 most commonly used hashtags.
Hashtag

Count/Percentage

Hashtag

Count/Percentage

#COVID19
#onlinelearning
#remotelearning
#distancelearning
#coronavirus
#education
#covid19
#RemoteLearning
#edtech
#DistanceLearning

47,422 (7.03%)
27,305 (4.05%)
2,4661 (3.66%)
19,746 (2.93%)
17,563 (2.61%)
12,692 (1.88%)
10,714 (1.59%)
6,909 (1.02%)
6,662 (0.99%)
5,884 (0.87%)

#lockdown
#elearning
#OnlineLearning
#Covid_19
#pandemic
#learning
#edchat
#Covid19
#Coronavirus
#covid

5,870 (0.87%)
5,759 (0.85%)
5,397 (0.8%)
4,929 (0.73%)
4,505 (0.67%)
4,380 (0.65%)
4,353 (0.65%)
4,179 (0.62%)
3,774 (0.56%)
3,445 (0.51%)
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Tweets per month
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Figure 1: Number of tweets per month over the period of January 2020 to
January 2021.

Emotion frequency
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Figure 2: Frequency of emotions.
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4.0 Discussion
Undoubtedly, the interest in online learning has greatly increased. Due to the
COVID-19 pandemic, many people experienced online for the first time and many
had to learn to teach once again but this time through a screen. This fact created
many new challenges but acted as a means to solve many of the problems that arose.
Educators, students and parents had to learn new skills, make adjustments and
reform their daily habits in order to engage in online learning. It is worth noting that
the difficulties faced by the educational community were different for each country
and for each educational stage. Nonetheless, due to all the efforts made, the
fulfilment of the educational process was feasible.
Furthermore, online learning offers various advantages such as reducing the need to
commute from place to place and as a result saving time and reducing greenhouse
gas emissions and carbon footprint. It provides opportunities for more flexible
learning and access to cutting edge digital content. Additionally, it helps the
development of vital soft skills (e.g. time management) and it encourages students
to take ownership of their learning, at least to some degree, and to learn in their own
pace.
On the other hand, there are also disadvantages regarding online learning
environments as there can be a great sense of isolation, various technological issues,
deprivation of emotion sharing and self-motivation as well as direct access and
interaction with peers and educators. Moreover, it was obvious that in many
counties, there is a clear need for teacher training concerning online learning and
virtual learning environments.
Based on the results of this study, the majority of the tweets which display the
public’s opinion regarding the effect of COVID-19 on online learning were positive
(138,759 - 50.62%) and expressed trust (75,304 - 27.47%) but a few of them were
neutral (68,843 - 25.12%) and without expressing a specific sentiment (65,820 24.01%). Therefore, it can be said that even though there are various drawbacks in
online learning, the public still considers this learning and teaching method as a
positive and viable, to some degree, supplementary method to the traditional one and
not as something that could entirely replace traditional face-to-face learning.

5.0 Conclusion and Future work
The COVID-19 pandemic has dramatically affected the whole world. The
educational sector as well as all the educators, students and parents had to make
significant changes and find new ways to overcome the unexpected and
unprecedented obstacles and to meet the new needs and requirements. It is of great
significance during such difficult circumstances and demanding times to
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comprehend the public’s opinion to improve decision-making and risk
communication. Social media platforms have become an indispensable part of
everyday life with millions of people interacting, sharing knowledge and experiences
and communicating online in real time even during global adverse events. Therefore,
they can be used as a means to collect diverse and multicultural viewpoints from all
over the world.
This study aimed at analysing the public’s viewpoints, concerns and sentiments
regarding the impact of COVID-19 on online learning through the collection,
analysis and visualisation of Twitter data from January 2020 to January 2021. Based
on the results, the majority of the tweets (50.62%) were positive, 25.12% of them
were neutral while 24.26% were negative. Most of the tweets expressed trust
(27.47%), anticipation (20.17%) and fear (11.46%) while 24.01% of them were
neutral. Future work will focus on comparing the public’s viewpoints and sentiments
concerning online learning before, during and after the pandemic.
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Abstract
The paper discusses the changes that have occurred in providing
Continuous Professional Development during the pandemic of
COVID-19, and the main challenges including actions to address
these, as well as some advantages, moving from physical activities
to remote, often using e-learning technology, provided by the BCS
and other professional bodies to their members.
The paper discusses the way that these changes could affect the
future of professional organisations at the grassroots level,
using surveys of people organising events as well as those
attending professional BCS meetings.
Future changes, once the restrictions on physical meetings are
removed, are considered, such as a mixture of virtual meetings
and also networking events and visits.
Keywords: CPD, BCS, professional bodies, COVID-19

1.0 Introduction
The changes since March 2020 caused by the pandemic have altered the means of
providing Continuous Professional Development (CPD).
The restrictions over this time have, for some, provided the opportunity to upskill
for all levels of professional from student to retired [1, 2, 3] or as cited by Eastman
to “ tick off items on the their perennial to-do list” [4]. The main problems being
associated with the lack of suitable equipment, lack of good connections and for
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certain countries the uncertainty of power supply [5, 6, 7, 8]. The wider population
has also had to adapt to remote communications not only for e-shopping, the use of
e-cards, business meetings, for meeting friends and families remotely. In most ways
everyone everywhere has seen what is perceived at the normal way of life give way
to a “new-normal” way of doing things and living life. This has meant adjusting to
living life online and making technology a part and parcel of everyone’s everyday
life everywhere in the world This has and remains the way for the foreseeable future.

2.0 Professional Events
The professional bodies have adopted the webinar as a means of providing
communications to their members. An example of this is an engineering society that
has been holding regular Zoom meetings. To improve networking, some of these
meetings have been followed by regular dinners with different “break-out rooms”
for each course.
Some organisations, such as a science society, have changed from physical weekly
meetings to a regular weekly evening Zoom meeting with a fifteen minute free chat
before and an extended discussion after the presentation. This format has attracted
some additional new members, Current plans to continue with a combination of
physical and virtual regular events are being considered once the physical meetings
are possible.
One maritime institiute, on having to move to virtual events, has found the
attendance increasing to an average of over one hundred and twenty per meeting
including members joining from Japan and India. Their thoughts currently are to
continue with a mixture of physical and virtual events in the future.

2.1 The BCS Events
The BCS Branches and Specialist Groups have adopted webinars particularly with
events that are jointly between two or more of these groups. This has the advantage
of sharing the effort of organisation and providing a much wider range of webinars
for the attendees whether they are BCS members or not. The geographic range of
attendees is naturally much more widely spread than at conventional physical events,
but the majority are from the UK. An example of this was a breakout for a Branch
event during a Zoom presentation where in one virtual “room” there were four
attendees that were geographically situated at Bournemouth, Bedford, London and
Glasgow.
The need was felt by many BCS Specialist Groups to actively provide remote CPD
for its members for all stages of their careers [1, 2 ]. Examples of this were the AI
series provided by the BCSWomen Specialist Group, and the series of webinars by
Tom Gilb HonFBCS [9] presented from Norway, organised by the BCS SPA and
the BCS Quality Specialist Groups. The need to provide wider training in adapting
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to virtual based learning was provided by BCS branch sessions such as by Jill Clarke
[10] on the effective use of Zoom for the BCS Hampshire Branch.

3.0 Professional Conferences
The pandemic has affected both national and international conferences, regardless
of size, not only the presenters, attendees and exhibitors of their products but the
local economy. The cancellation of these face-to-face conferences, even the small
ones, affect local economies such as hotels, restaurants and shops. An example of
this is the estimated loss of more than 30 million dollars to Philadelphia of the
American Chemical Society's meeting [11].
The change from physical to virtual conferences requires serious decisions
concerning the digital platform [3], the use of expensive dedicated conference
specialist software or the the low cost or free alternatives. Decisions need to be made
whether a conference fee should be charged for non-physical events and if so, at the
same rate or lower. A variety of options have been in place for professional
conferences since March 2020. Many organisations use the free access to increase
their awareness within the marketplace, such as the 4-day World Congress on
Software Quality conference, in April 2021, attracting attendees from thirty
countries, and over eighty presenters [12]. This included a virtual marketplace
where organisations could have a virtual booth, to present information or talk to
people. This means of providing interaction with the audiences, both in large and
in small groups, within a conference need to be addressed [3] whether by using
breakout rooms in Zoom or more sophisticated systems.
The International Conference on ICT for Sustainability (ICT4S) organised their
virtual seven-day conference in June 2020 [13] in the same manner as their previous
six physical conferences, with presentations in a virtual auditorium as well as poster
areas where you could click for the appropriate poster and have a discussion with
the authors. In addition there were chat areas to increase networking and to welcome
and encourage new attendees.
Professional bodies also moved from physical to virtual conferences with the same
fees to previous years while others provided free access, as did the Institute of
Science and Technology (IST) [14] which provided free access for their 2020
conference with increased attendance numbers from 380 at the physical 2019
conference to 460 for the virtual 2020 conference, with an increase of over 20%.
This also provided easy access for remote members including those from overseas.
Their decision has been made for the 2021 IST conference to be held virtually in
September 2021.

3.1 BCS INSPIRE Conferences
The BCS e-Learning Specialist Group [15] held their twenty four physical INSPIRE
conferences before 2020 at which just a few pressenters had joined remotely. These
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remote links were usually via Skype and the conference timetables were organised
so that the remote presentations were usually positioned immediately after a
refreshment or meal break to allow extra time for the connection to be established. In
addition the remote presenters were required to send their slides in advance and if
possible to add audio attached to each slide or to provide a script with each slide.
This was to provide backup if there was a technical problem.This allowed the
presentation to continue and if necessary for the question session to be conducted by
telephone. The limited number of remote presentations were from various countries
including Finland, Greece, Spain, Nepal, Nigeria and the UK.
The presenters at the BCS e-learning 25th INSPIRE 2020 conference [16] came from
a range of countries including Armenia, Bosnia-Herzegovina, Cyprus, Denmark,
Eire, Finland, Greece, Ireland, Kenya, Nigeria, Northern Ireland, Russian
Federation, Slovak Republic, Spain, Sri Lanka, UK, and the USA. The only technical
problems were experienced from London, Northern Ireland and Greece. There were
problems which were addressed by changing the order with the following
presentation to allow time for the issue to be fixed. Any questions relevant to a
particular presentation were typed into the “chat area”. In addition to the various
conference session Chairs, there were also two dedicated committee members, one
from the UK and the other one in the USA. These two committee members would
monitor the questions and ask them at the end of the various sessions. This was very
successful as relevant questions could be combined, the order of the questions could
be re-arranged, and if necessary, the committee member could clarify the wording
of the question with the attendee that typed it into the chat area.
In the past INSPIRE conferences, when payment was required, we expected a
number of late withdrawals, but with the 2020 virtual conference, where the fee was
not required, there were rather more presentations than we expected. It had been
necessary to remove the planned breakout sessions. As the BCS could not allow us
extra time, it was necessary to move the early evening presentations to a change to
Zoom. These two points were the problems experienced with our first totally remote
conference. These were the main lessons learnt and taken into account for future
remote conferences.

4.0 Surveys of Attendees and Organisers of Events
Two surveys were undertaken using Google Forms [17] to identify the change of
behaviour of attendees at BCS meetings and the experience of those organising
professional events.
4.1 Views of Attendees of Events
An anonymous questionnaire asked attendees of BCS meetings their views on
webinars compared with conventional physical meetings. These questionnaires were
open to all regardless of BCS membership. Identical questions were asked about
Branch events, which might have been jointly with other Specialist Groups or
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Branches, and also for events organised by Specialist Groups that themselves might
be jointly with other Branches or Specialist Groups.
Participants in the survey were asked to estimate the attendance since March 2020
of these BCS webinars compared with those during the previous year, when almost
all the events were face-to-face. The participants were then encouraged to identify
both the positive and the negative aspects of these virtual events. Information was
also sought on the preferred start time for webinars. Identification of the main
Branch or of the main Specialist Group were requested and an open-ended space
allowed for comments, that included ideas for post virus events. Participants could
request copies of the summary of the results by providing their contact details.
Responses were received from attendees who all came from many different BCS
Branches and a wide range of different Specialist Groups.

4.2 Results of the Attendees Survey
The results of the survey from the seventy seven respondents, from a wide variety
of Branches and over thirty Specialist Groups, that attended BCS events indicated
that the change to webinars might have increased the participation of members. This
was shown by comparing those that did attend any Branch webinars since March
2020, which was 76.6% compared to those that did attend any of the previous
physical Branch events prior to that date which was 51.9%. A similar change was
shown in the Specialist Groups with an attendance of the webinars since March 2020
of 67.2% compared to those that did attend any other physical Specialist Group
events at 40.3%
The survey was concerned with the number of attendances of member group
activities and particularly related to webinars the attendance prior to March 2020 for
both Branches webinars and Specialist Group webinars were similar. Following
March 2020 all branches and specialist group activities had to be conducted by
webinars the survey investigated the change of attendance of both branch and of
specialist group webinars since March 2020 and compared with the Year prior to
March 2020 the number of branch and specialist group events which could have been
physically or combined with webinars.The results from this limited survey of
responses appeared similar for both branches and specialist groups. Table 1 indicates
the number of attendances of zero, one, two, three or four or more prior to or post
March 2020 for Branches and for Specialist Groups.
Table 1: Attendance as a Percentage Post and Prior
to March 2020
Attendance as %
Zero
One
Two
Three
Four or more
Branch after March 2020
23.4
15.6
9.1
2.6
49.3
Branch before March 2020
48.1
10.4
6.5
7.8
26.2
Specialist Group after
32.8
14.9
9.0
7.3
36.0
March 2020
Specialist Group before
59.7
10.4
3.0
3.0
23.9
March 2020
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Participants were asked if they attended webinars prior and post March 2020 which
are shown on Table 2.
Table 2: Views on attending webinars prior t0 March 2020
Attendance as %
Branch
Specialist Group

Never
46.1
44.1

Very Rarely
46.1
41.2

Regularly
11.8
14.7

The results in Table 2 are possibly attributed to the lack of webinars available to
members prior to March 2020, although some physical events were also provided as
an online option.
4.2.1 Advantages and Disadvantages Identified
The same positive and negative choices together with options to add additional
comments were offered to both attendees of Branches and of Specialist Groups.
The positive aspects of these webinars offered were:
a. no travel time
b. no travel cost
c. no parking issues
d. refreshments of your own choice and at your own time
e. no baby or childcare arrangements
f. no other person or animal care sitters needed
g. no risk of going out late at night
h. wider range of speakers
i. joint events with other BCS Branches and/or Specialist Groups
j. more recorded events
Other:
The negative aspects of these webinars offered were:
a. no or poor networking
b. no opportunity of visiting different locations
c. already too many remote meetings through work
d. not meeting face-to-face
Other:
The results of these from the Branches were shown in Figure 1 and Figure 2 for the
advantages and disadvantages of the webinars,
Additional comments with regard to those that attended Branch events, as shown in
Figure 1, were as follows:
x Although there were no travel cost for me, my internet charges became too
expense
x It doesn't matter where the branch is geographically, so can attend no matter
where they are
x Easier to take a chance- if it is uninteresting, leaving is easy and unembarrassing without investing travel time
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x
x

Didn't attend any BCS webinars
Access to webinars which are held in locations which are too far away to
attend under normal circumstances

Figure 1: Positive aspects of webinars for a Branch

Figure 2: Negative aspects of webinars for a Branch
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Additional comments with regard to those that attended Branch events, as shown in
Figure 2, were as follows:
x Lack of opportunity to network
x Little demarcation between professional and home life - noise and
disturbance from home life during webinars
x Didn't attend any BCS webinar
x No aware either
x Occasional presenter audio and connectivity issues
Similarly the results of these from the Specialist Groups were shown in Figure 3 and
Figure 4 for the advantages and disadvantages of the webinars.
Additional comments, with regard to those that attended Specialist Group events, as
shown in Figure 3, were as follows:
x Able to access meetings a long way away, so the range or meetings
available to me is much larger when they are remote access
x It doesn't matter where the group is geographically, I can attend if I am free
and want to
x Easier to take a chance - if uninteresting, can leave without out leave
without investing travel time
x I didn't distinguish between branch and SG webinars

Figure 3: Positive aspects of webinars for a Specialist Group
There were no additional comments, with regard to those that attended Specialist
Group events, as shownin Figure 4.
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Figure 4: Negative aspects of webinars for a Specialist Group
The availability and cost of parking close to the venu can affect attendance at BCS
events.
4.2.2 Additional Comments
A selection of the general comments with regard to Branches are shown, the first
ones rather concerning:
x
x
x
x
x
x
x

I'm new to BCS, I didn't know branches existed
Difficult to find out what events are on, would like an email. This is the
first one I've received
Work has been very busy so I haven’t been looking out for events. Emailing
details of online events would be good for me
Don't seem to get meeting notifications anymore.
There were no webinars available. Very useful for specialist groups
I have not historically attended branch meetings but do intend to start doing
so hence answering this survey.
I cannot recall hearing about Branch webinars, I probably did but don't
remember. Part of this issue is that the BCS is no longer relevant to my day
job, it does seem to be more service delivery orientated and I'm now
working on land platforms in the defence environment, not "just" on
computer systems. I keep my membership of the BCS because (i) my
employer pays for it and (ii) through that I maintain my Engineering
Council registration.
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A further selection of the general comments with regard to Branches were as follows:
x I would like more physical Branch visits when possible
x The trick (and it's a difficult one) would be to offer remote access to a
physical meeting when covid restrictions are lifted. Ie have simultaneously
the best of both worlds.
x I would still like to see physical rather than web based presentations. There
is a role for the webinar, but we loose something. I work in …., so struggle
to get back in time for …….. and ………. based events, however it's
important that we still have some physical meetings.
x I have attended Bournemouth meetings some times in the past. Life just
seems so busy now!
x Most of my BCS activity is through ……… SG, rather than the regional
branch
x Would like to continue with webinars.
x Personal commitments have prevented me from attending many events in
recent years, but I hope to start more-regular attendance. Zoom has been
useful in this respect.
x Whilst online “meetings” are helpful, one of the main reasons for being
active in the Society is networking with fellow professionals. On-line
interfaces really offer very little compared with the standard face to face
meetings of yesteryear
x I have only just qualified in January and become a member, which is why
I have not attended any meeting during 2020
x Please continue with hybrid webinars
x Being hard of hearing I sometimes have problems with the clarity of the
speech.
x Webinars tend to increase the reach , participation and contribution of
diverse audiences.
x I've really enjoyed the webinars. Going online has made them a lot more
accessible.
x Remote webinars have given me the opportunity to attend a much wider
range of branch talks which I coudn't otherwise attend because the physical
location is too far away. I will continue to attend my local branch meetings
when the situation normalizes but I hope remote presentations continue. I'd
go further and suggest that meetings are arranged with affliate branches and
organisations in other countires
A selection of the general comments with regard to Specialist Groups follows:
x I would like more SG webinars rather than physical events
x Specialist group seminars, when face to face, tended to be several hours (&
many tens of pounds) travel away in London - so I only attended if they
happened to be when I needed to be there anyway.
x Would like to continue with webinars.
x I hope webinars continue.
x I hope that we decide to continue with hybrid meetings in the future
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x

Going forward the use of online resources and webinars has made life a bit
easier albeit with increased workload for organisers. However, with
continuous improvement in the processes greater and more positive impacts
would be the results of current practice. Going forward would require
coming up with creative and ore innovative use of technologies to bridge
the digital divide as not everyone has access to or are proficient in the use
of all of these technologies. This would enable as many people possible to
participate in the new normal mode of living and working online.

4.3 Views of Organisers of events and Results of that Survey
An anonymous questionnaire was provided for those involved in organising BCS
and other professional activities, identifying both the positive and the negative
aspects of these webinars, compared to the pre COVID-19 virus activities, from the
perspective of Branch and of Specialist Group activities. Responses were received
from eight who all came from different BCS Branches and Specialist Groups.
There was a 100% support for that “since March 2020, the attendance at the Branch
events” was on average larger than before March 2020. Whereas the attendance at
the Specialist Group events was felt to be by approximately 83.3% larger and 16.7%
about the same as before March 2020.
The majority 62.5% of organisers of Branch events indicated that they had held more
BCS Branch events since March 2020. These might have been jointly with other
Branches or Specialist Groups. Approximately 37.5% had held similar number of
attended activities as before March 2020. It was interesting that no respondents had
reduced the number of events attended since the start of the first lockdown in March
2020. The majority 66.7% of organisers of Specialist Group events indicated that
they had held approximately the same number , whereas 33.3% felt more BCS
Specialist Group events since March 2020. Again these might have been jointly with
other Branches or Specialist Groups. It was interesting that no respondents had
reduced the number of events attended since the start of the first lockdown in March
2020 .
These results, despite coming from a small sample of experts in organising
events, indicated that members of Branches and Specialist Groups were given the
same opportunity of joining events and had better turn out than prior to the pandemic.
4.3.1 Advantages and Diisadvantages Identified
The questionnaire for organisers of events contained five standard possible options
with the opportunity of adding further advantages of the webinars, as shown in
Figure 5 and Figure 6.
These positive options were:
a. remote located speakers more available
b. no bookings of rooms
c. no organising of refreshments
d. easier to record events
e. less cost
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It was felt by the majority, ranging from 75% to 100% of those arranging Branch
events that these were positive advantages; where as 100% of those organising the
Specialist Group events found that they were all 100-percent positive advantages
Figure 5 and Figure 6.
.
From those organising the Branch events, an additional four advantages were
indicated, as shown in Figure 5, which were:
x It can be set up much faster than a physical event and less red
x Breakout rooms possible
x Easier for delegates participants to actively contribute and provide feedback
x Coincidentally new committee

Figure 5: Positive aspects of organising Branch webinars
As with identifying the main advantages, options of potential main disadvantages
were provided ,
a. no direct contact with the attendees
b. less networking
c. time zones
d. technical problems
Other:
The only additional comment on Branches was:
x Initial technical problems with the software - occasional problems with
particular speakers
The only additional comment on Specialist Groups was:
x Speakers not used to some of the BCS software
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The views of both those organising Branch and Specialist Group events were similar.
The issue of the geographic locationof speakers, from different time zones, have
caused change of starting timings from the more ususal times.

Figure 6: Positive aspects of organising Specialist Group webinars
As with identifying the main advantages, options of potential main disadvantages
were provided ,
a. no direct contact with the attendees
b. less networking
c. time zones
d. technical problems
Other:
The only additional comment on Branches was:
x Initial technical problems with the software - occasional problems with
particular speakers
The only additional comment on Specialist Groups was:
x Speakers not used to some of the BCS software
The views of both those organising Branch and Specialist Group events were similar.
The issue of the geographic locationof speakers, from different time zones, have
caused change of starting timings from the more ususal times.
The main problems resulted from problems of networking and technical issues
Figure 7 and Figure 8.
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Figure 7: Negative aspects of organising Branch webinars

Figure 8: Negative aspects of organising Specialist Group webinars
The limited comments concerning Branches and Specialist Groups
were as follows:
x I would like a future mixture of webinars and networking activities
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x

COVID-19 pandemic has challenged all aspects of organising and
delivering events for branches and specialist groups. It has saved on amount
of physical resources required to run these events but has called on the use
of much time in preparation, delivery and post-event administration on the
part of organisers. It has become easier to collate information but the
challenges posed by GDPR and other related data privacy issues are some
of the hurdles that organisers are struggling to handle well

The limited comments concerning Specialist Groups were as follows:
x I hope webinars continue
x The old comment about SGs being London centric does not apply to the
webinars
x The impact of COVID-19 pandemic has been immense. The fact that
everyone has recognised the need for being skilled to work online going
forward is a big plus. However the challenges of digital divide that exist
both here in the UK and in other places abroad need to be addressed to
ensure we are achieving the goals we have set ourselves as professionals
practicing what we preach and stand for and ensuring that IT is good for
society.
The issue of digital divide raises a number of potential points that might have an
indication of the take-up of webinars.
The digital divide also can be caused by lack of technical experience or confidence
with the most widely used online communications such as Zoom. This can apply to
the older population, even those whose careers had been at their most current edge
of the computing industry. The digital divide could also relate to those with lower
quality hardware or software, possibly in the third world countries which could also
be a result of poor access to power. The lack or poor internet and mobile phone
connections can happen also in many rural places in the UK which also is another
aspect of the digital divide .

5.0 Future Activities
The change in delivery and receiving professional activities has provided an
opportunity to rethink the way that we would proceed. Prior to the COVIC19 virus,
the Hampshire Branch tried providing live streaming of some of the physical events,
but that had mixed success. It did allow those that could not attend to participate, but
the technical problems experienced ,had a negative effect on some of those
attending. Some BCS groups had more success with combining remote and attending
events. The increased number of software licences held by the BCS had improved
the ease of arranging recording of webinars.
The current thoughts of some of the Branch and Specialist Group, when the face-toface events are again normal, are that those Specialist Groups, such as BCS Business
Change, that regularly used to hold their events in London, would continue when
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possible, having live streaming at the same time if possible, and with the meetings
being recorded automatically by the BCS. Other Branches and Specialist Groups are
considering continuing with the webinars with occasional face-to-face meetings,
possibly also recorded. The benefit of the recorded presentations allows those that
cannot attend to achieve the event to be able to watch at the same time or at a later
date if required.
The main problem with the webinars is the lack of networking which could be
provided by optional “break-out” sessions of say four people during the
webinars. On returning to face-to-face options local presenters could be used, which
would be followed by short discussions. Networking events could be undertaken
such as those that have been held face-to-face by BCSWomen Specialist Group and
by the Hampshire Branch, when attendees sit in a circle, when alternate attendees
move two places, to have a one-to-one short conversation of about five minutes with
another attendee. The process s repeated for approximately one hour. Alternatively
the attendees could be divided into groups of four to six to discuss a given topic with
feedback from each group after about forty minutes.
Subject to prior agreement, a series of visits could be arranged which are normally
restricted by most many organisations to about twelve to provide excellent
opportunities in the past for networking.

6.0 Conclusions
The restrictions globally since early 2020 have forced a re-evaluation of all
professional bodies and for their members to reconsider the effectiveness and
potential different ways of communicating and undertaking CPD activities [1,
2]. The long-term effect on professional bodies could lead to an increase in
membership or have the opposite effect leading to closures or amalgamation of
bodies [11].
Although the research in this area is at a stage of infancy, there is a recognition of
some of the implications of the “new-normal” way of life for individuals and
organisations. There are many factors at play which requires resilience on both the
part of everyone while recognizing the relationship betweenits implementation for
both the organization [18, 19, 20, 21]. These studies have shown that individual and
organisations all over the world has the capacity and ability to respond to challenges
in the absence of a plan, which at times involve improvisation [22, 23, 24]. In the
current era where there is encouragement and drive for innovation and creativity to
be taught as part of education we see that the Covid-19 pandemic have brought with
it the cultivation of improvisional competence and participation in online networked
activities for everyone everywhere.
The advantages of virtual conferences particularly considering the financial issues
as well as time saving need to be balanced against being able to replicate the
networking opportunities of a conference. Similarly the networking features of
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traditional pre virus physical professional meetings also need to be addressed if
moving to virtual events. The monitoring of attendance with webinars is more
difficult than actual physical events, as virtual attendance with the post event access
using the recording of these events, needs also to be considered.
Maybe with more virtual events the professional membership fees would be reduced
so encouraging more members, whereas other members might leave due to a
decrease of face-to-face events. Also the long-term effect of the confidence post
pandemic, to attend face-to-face at events might change, following the virus. As
Evens [11] stated “The most Successful societies and organisations will be planning
ahead not just for the next meeting, but how to adapt and evolve their meeting format
over the next decades” .
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Abstract
Migrating the teaching and learning activities to the Internet invites
a plethora of cyber risks and security threats. As distance learning
has undergone a spectacular development and use recently,
especially in the Covid-19 era -when it was, once, only temporarily
established-, it is considered of utmost importance to ensure the
issue of security and guarantee privacy in e-learning and other
online environments. The authors provide information for clarity and
understanding of cyber-protection and conceptualise two approaches
to it: i) a reactive and ii) a proactive. For the first, some easy-tofollow suggestions for potential measures for privacy and
cybersecurity are outlined, which e-learning providers can realise in
a cost-effective and efficient way. For the second, a practical and
multidisciplinary knowledge framework is sketched. This is the first
step of the future cyber-protection roadmap taking onboard the
concepts of multidisciplinary knowledge and multiprofessionals
with the means (e.g. edutainment) to realise it in curricula design
and professional adult training schemes.
Keywords: Covid-19 pandemic, e-learning, cybersecurity,
multidisciplinary, multiprofessional, online survey, privacy.
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1.0 Introduction - Cybersecurity and Privacy
Security and privacy concerns in e-learning spaces [1] have been rising during the
Covid-19 era since cyber-security incidents go on increasing at exhilarating
numbers [2]. Cybersecurity is defined as the body of rules and measures adopted to
protect people’s fundamental human right to privacy and people’s cyberspaces.
A few examples of rising cybersecurity threats and online privacy invasion
mentioned last year by Anghel and Pereteanu [3] fall within the next categories:
•
•
•
•
•

Data leakage, due to loss or inadequate security and encryption,
unauthorised data collection, confidentiality attacks, and other.
Problems with (user) authentication.
Malware installation (e.g. viruses, spam, phishing, etc.).
Use of unreliable/insecure networks, network congestion.
Deliberate software cyber-attacks (viruses, macros, Denial-of-Service,
Cross-Site Scripting, …).

As online and e- learning has undergone a spectacular development through the
Internet use in recent years, especially in the COVID-19 era, it is considered of
utmost importance to ensure security and privacy in e-learning spaces [1].

1.1 Cybersecurity Risks and Privacy Threats
The European Union Agency for Cybersecurity (ENISA), in its annual report for
2020, identified fifteen (15) top threats [4], as described in Figure 1. An important
part of cybersecurity is the processing of the personal data of Internet users, which
is regulated by the General Data Protection Regulation (GDPR) of the European
Union (EU). This regulation applies to organisations in the EU, the European
Economic Area (EEA), and also enterprises outside the EU and EEA areas that are
processing the personal information of individuals inside the EU and the EEA. In
practice, the GDPR sets out detailed requirements for companies and organisations
regarding the collection, storage, and management of personal data and promotes
the regulation of information confidentiality based on the following:
•
•
•
•
•
•
•

consent request for data processing,
right to access the processed data,
right to data portability (a data subject is entitled to receive the personal
data concerning them),
right to correct or to object,
right to delete data,
data breach notifications with risks “for the rights and freedoms of
individuals”, and
privacy by design (the inclusion of data protection from the onset of the
designing of systems) [5].
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Figure 1: ENISA Threat Landscape– 15 Top Threats in 2020 [4] (arrow at the top-right
corner represents Assessed Trends: Up Arrow-Increasing, Horizontal Arrow-Stable, Down
Arrow-Declining)

To further strengthen the privacy protection and complement the GDPR, the
European Commission has recently proposed the new e-Privacy Regulation that
will repel the existing Directive 2002/58/EC. The new regulation provides specific
rules governing electronic communication even if it concerns non-personal data.
The regulation suggested and aimed, among other, at:
•
•
•
•

improving the current ‘cookie law’;
including rules for new forms of electronic communications (e.g.,
WhatsApp, Facebook Messenger, and Skype);
providing protection against spasm;
guaranteeing privacy in the processing of electronic communications
content and of metadata. [6].

1.2 Protecting e-Privacy - General Practices for Cybersecurity
Based on the literature there are some best practices and recommendations for
organisations that have been identified on the need to implement cybersecurity
policies.
•

Educating and sensitising Internet users about potential threats and the
negative impact of possible cyber-attacks.
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•
•
•
•

•

Authorising the right users, e.g., in case of schools/colleges the right users
are pupils/students and faculty staff to access confidential data and
provide strong passwords with mechanisms to remember them.
Restricting access to dangerous sites and services for organisations such
as schools, banks, universities, and others who keep sensitive private
information.
Using appropriate security software (e.g. anti-malware, spam filter, and
anti-phishing).
Delegating responsibilities to Information Technology (IT) staff regarding
cyber protection policies; educational institutions and health
organisations, in particular, need strong protection against potential
threats for student/medical identity thefts.
Operating System (OS)-Level Virtualisation (it is used to protect all
information and infrastructure using system-level virtualisation) [7].

2.0 Privacy and Cybersecurity Issues in e-Learning
During the COVID-19 pandemic Formal and Non-Formal Learning Settings of
state and private education were forced to migrate to virtual learning; from the inperson classroom to online person classroom settings. The main concern about this
fast transition is that it happened suddenly and in an unplanned way with little time
to train teachers, instructors, and students about the privacy and cybersecurity
issues the e-learning activities will bring.

2.1 Virtual Tools and e-Services: Communication and Security
Gaps
As many previous and most recent research studies indicate e-learning incorporates
various Internet activities, such as web conferencing; file and data sharing and
storage; sending and receiving emails; discussion and chatting; second life
environments, and others. These activities are performed using different
Information and Communication Technology (ICT) tools and services. For
example, the following are three broad categories, also indicated in the answers of
the participants of a recent international survey in Primary, Secondary, and Higher
Education we participated.
•
•
•

Online communication tools: Adobe Connect, BigBlueButton, Google
Classroom, Kaltura Newrow, Labster (also include virtual lab), Microsoft
Teams, Skype, Viber, WhatsApp, Cisco Webex, and Zoom.
Learning management: Moodle, Canvas, and Blackboard.
Email services: Gmail and Outlook.

Other Internet-based or mobile communication tools used for such purposes are,
e.g. WhatsApp and Viber, which were often utilised in developing countries for
distance learning.
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Many of these information and communication tools and services that are currently
widely used in e-learning virtual classrooms are non-educational, designed for
other purposes, such as industrial teleconferencing, knowledge sharing, and the list
can go on. Moreover, in order to use these online tools and e-services, users may
need to register by providing their personal information. It is worth mentioning that
these services store cookies and record the digital footprints of the users. In
addition, there is a significant amount of the learners’ personal information
collected and maintained by e.g. student services and administration offices, which
are being increasingly accessed through the Intranet and the Internet.

2.2 Online Threats and Compromised Privacy
Further, in order to facilitate the e-learning activities, various learners’ activities
and private information are recorded and digitised; this generally does not happen
during in-person classroom settings. For example, recording virtual classroom
discussions and tracking students’ attendance online is not monitored in offline
learning. These increasingly happening activities that are also related to the
collection, storage, and handling of students’ personal information have raised
concerns for (online) citizens’ privacy and cyber protection. These concerns are
more alarming when considering the data breach incidents that different
companies, including some companies owning the aforementioned tools and
services, suffer from time to time [8].
Undeniably, migrating the teaching and learning activities to the Internet invites a
plethora of cyber risks and security threats. The following two are examples of
such facts:
•
•

Distributed Denial-of-Service (DDoS) attacks affect the access of
educational resources;
phishing attacks can lead to stealing students’/teachers’ login credentials
and infect their devices with malware or, even worse, ransomware.

Such incidents have been significantly increased during the current Covid-19
pandemic [9]. Likewise, there are inherent security risks (see e.g. [10], [11])
connected to vulnerabilities in the Internet tools used for the same deceitful
purposes. The vulnerabilities of the people who participate in e-learning are also
important. For example, people may download and install malware-infected or
pirated software, or equally fall for deceitful social engineering and phishing
attacks online.

3.0 Data Collection and Analysis
This research study used an online survey questionnaire to collect primary data
from higher education institutions worldwide, requiring responses regarding six
dimensions of distance learning during the Covid-19 period.
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The questionnaire was based on the design and architecture of the Google forms
and Wen Juan Wang online service, translated into Chinese for students in China
where Google services are inaccessible.
In addition, the online Qualtrics survey platform was utilised to submit a formal
application with various documents to the Research Ethics Committee of
Middlesex University in London, UK. The research study had to adhere to strict
ethical rules and standards for ensuring voluntary participation, anonymity, and
non-traceability, according to the ethics protocols of the participating institutions.
The ethical approval letter was received in February 2021, so the data gathering
process started.
All the responses were combined in an EXCEL spreadsheet which was used for the
analysis of the data and their graphical representation. In total, 1005 students from
26 countries participated in the survey.
Some of the findings from the analysis of the sample data are analysed and
commented next, while mainly investigating privacy and security issues in elearning or remote/online delivery mode.

3.1 Summarised Demographics and Data Geography
The collected data showed that more participants of the sample data were female
55%, while male were 43% and other 2%. The age distribution of the sample
participants ranged from 17 up to 59 years, though most of the participants were
between 17 and 25 years old.
The data sample contained students’ responses majoring their studies in 26
different subject areas. The main subjects of the respondents were Business (131),
Computing, (129), Engineering (125) and Psychology (93).
The distribution of responses collected from various countries was wide enough to
comprise a representative data sample eligible to further analysis and
generalisation. The main responses were collected from the following countries
listed in descending order as for the number of respondents: Greece (150),
Kazakhstan (105), Egypt (98), Turkey (98), Finland (97), Slovak Republic (77),
Cyprus (54), Russia (48), United States of America (43), Bosnia- Herzegovina
(42), Bangladesh (35), Romania (29), Armenia (25), Kenya (19), and United
Kingdom (13).

3.2 Data Analysis and Results
With the pandemic nearing no visible end, it is well understood that educational
institutions will continue to be dependent on e-learning or some form of remote
delivery. This also implies that their students, teachers and staff will continue being
at risk of cyber-attacks and violation of privacy. More importantly, educational
institutions must realise that by leaving their students, teachers, and staff
vulnerable to cyber-attacks, they are exposing the university/colleges' IT
infrastructure and data to cybercriminals. It is imperative to act now and implement
proper privacy and cybersecurity measures to protect students, teachers, and staff.
In reality, however, educational institutions have not, yet, taken adequate
precautionary actions to safeguard their teachers, students, and other staff from
cyber-attacks and data breaches. Our most recent (March 2021) online
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questionnaire survey for educational institutions of many countries exposed,
among other, significant information about students’ privacy and security, which is
briefly summarised below.
In brief, forty-five percent (45%) of the respondents, that are University and
College students, remained unaware of any measures taken by their institutions to
protect their private data. Naturally, there may be a chance that some institutions
have implemented privacy and security measures but have not informed their
students. In that case, it is the sole responsibility of the institutions to make their
students aware of the privacy and security measures they have implemented so as
to build their students’ confidence and trust while interacting in e-learning
environments.
Figures in the Appendix A show that, apparently, a large portion of the participants
had no awareness training on even basic cybersecurity issues both before and
during the migration to e-learning, such as phishing attacks (before-68% | during74%), online privacy (before-65%| during-70%), secure password (before-62% |
during 71%). This implies that these students face the highest risk of cyberattacks.
Further, only a few of the participants (as shown in Appendix B) had experienced
cyber-attacks or their consequences before the migration to e-learning, such as
cyber threats (18%), invasions (13%), unwanted adverts (41%), phishing (29%),
and identity theft (14%). These numbers show how naïve and unaware the students
have been about the cyberattacks and data breaches but also about other
vulnerabilities. Cybersecurity awareness training and past experiences of cyberattacks and data breaches are two prominent ways through which students can
learn and raise their awareness about potential risks and threats, but both of them
are seriously missing from the participants.
To exacerbate the situation, some of the participants (shown in Appendix C)
experienced cyberattacks during the migration to e-learning, such as cyber threats
(16%), invasions (14%), unwanted adverts (39%), and phishing (25%).
Moreover, some participants know some of their family members (34%), fellow
students (30%), friends (39%), and online friends (26%), who faced online privacy
and security threats and other issues.
These numbers convey that cyber risks and threats to students are a real and
legitimate problem that demands immediate attention. Some suggestions for
potential measures that educational institutions can implement for i) privacy and ii)
cybersecurity threats are mentioned next. These are also suitable to be considered
in primary and secondary but also non-formal education (e.g. by training
organisations) that utilise e-learning and virtual classrooms.
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4.0 Recommendations and Potential Measures for
Online Privacy and Security
Understandable and with ease-of-use cyber-protection mechanisms and public
awareness are keys for citizens’, teachers’, and students’ privacy protection from
various security incidents. Usable security and people’s training are concepts that
go hand-in-hand in theory and practice. Sections 4.1 and 4.2, next, list two sets of
our suggested measures for Privacy and Security, to be realised for cyber
protection in educational institutions and other e-learning settings.

4.1 Potential Measures for Privacy Issues
Take consent from the students before collecting their data or recording classroom
discussions with students. The students must be provided information about, for
example, how their data will be used, for how long the data will be kept, and who
else might receive it, in plain language and with clarity. For situations like this,
compliance with established regulations like the GDPR, e-Privacy Regulation (still
in a proposal), and national legislation can be helpful.
• Provide the students with the right to control and inspect their
information. The students expect their information maintained by
educational institutions to be accurate.
• Implement data parsimony (i.e., store as little personal data as possible)
and data partitioning (i.e., partition data into context-specific partial
identities) while storing students’ data.
• Vet the IT tools and services for their privacy policies and to know, for
example, the types of data they collect, how do they use the data, do they
share the data with others, and their compliance with international,
regional, federal, and state laws and regulations. This should be
performed in advance to determine suitable tools and services that should
be used by the institutes and students.
• Instruct the students to follow some etiquette rules before they enable
webcam and microphone, for example:
o Sit with a camera facing a plain wall. Items in the house or on the
background wall may reveal information more than the
individuals have expected.
o Use neutral background. Background scenarios like lakes, trees,
buildings, and other identifying characteristics may reveal a
location of a house or building.
o Know when to switch on/off microphone and camera.

3.2 Potential Measures for Cybersecurity Issues
•

Provide training and needful resources to raise the cybersecurity
awareness of the students, teachers, and staff. Make them understand the
risks and threats they are vulnerable to, how to recognise warning signs of
those risks and threats, and ways to stay safe online.
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•
•

•
•
•

•

Remind students and staff that the university’s/college’s IT staff will
never ask for their login credentials via email or threaten to turn off access
to accounts if they do not click on a link.
Ask students, teachers, and staff always to download the necessary
software from the university’s/college’s software centre where they have
been vetted by the IT staff. This will protect them from using pirated and
malware-infected software.
Implement two-factor or multi-factor authentication [12] whenever
possible. This will reduce the chances for data breaches.
Encrypt the student’s data during transmission and storage. This will
minimise the impact if a man-in-the-middle attack or data breach occurs.
Deploy technical security measures like firewall, packet inspection and
filtering software, email filtering software, anti-virus software, and others.
Impose specific policies for individual applications and securely enable
increased network speed and throughput. Regularly update anti-virus
software.
Provide security guidelines that explain the necessary security measures
[13, 14] students should implement in their personal devices in advance to
attend virtual learning. Inform students, teachers, and staff to contact the
university’s/college’s IT staff if they encounter suspicious events or
activities.

5.0 The Need for Multidisciplinary Knowledge for
Understanding
and
Applying
Cyberprotection
Principles
Before and during the Covid-19 crisis privacy guaranteeing [15] and other security
challenges [16] in e-learning spaces along with other online activities intensified
the demands for e-learners’ caring and opened up new domains of rapid application
development and multidisciplinary knowledge use. There are new
multidisciplinary knowledge representation frameworks and application domains
that guide the design of new tools and applications and call upon theoretical and
practical investigations. There seems to be a need for further, multidisciplinary,
and applicable knowledge and manifold thinking [17] skills. Such are, for instance,
apart from digital and computing skills, thinking skills that handle and apply
relevant knowledge from Information Systems Science, Philosophy-Ethics,
Mathematics, Law, Sociology and the list can go on.

5.1 Problem: Perplex! Problem Solving: Via Right Question
Asking! Solution: Multidisciplinary!
The next three subsections provide a clarified explanation of the problem and its
perplexity along with the right questions and knowledge that could lead to a viable
and suitable solution.
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5.1.1 The Problem and its Perplexity
In every day’s digital learning rooms multiple deceitful and convincing attempts
with unusual trustworthy content, known as cyberattacks or social engineering
techniques, can occur through various communication and dissemination means;
and, most notably, in the Internet-based learning communities. Hence, thousands of
e-learners can be convinced to reveal personal, vulnerable information such as
social security ids, bank account numbers, home, and email addresses, passwords,
and the list can go on. For instance, online identity theft, commonly known as
(online) phishing, is an example of social engineering that is often associated with
cyber-attacks which, in turn, obtain, abuse, and misuse personal information.
5.1.2 Problem Solving through Asking the Right Questions
The basic questions of understanding and applying cyber protection are
multifaceted questions that have to be treated with caution while utilising
knowledge and information from other knowledge domains. For example, phishing
is a dark creativity activity online. In order to holistically understand a phisher-user
interaction profile, there is a need to model their behaviours in the context of social
phishing both in rich and abstract details. For that, a cyber-security expert needs to
utilise computable knowledge from user psychology (what is the user’s profile for
user modelling?), Philosophy/Ethics (what is evil?) in order to create a phisher/user
modelling profile able to lead to a mathematically accurate solution to
scientifically compute the perplex social problem that can be of Legal (e.g. GDPR
or/and Data Protection Act) or Technical (data encryption/decryption) nature and,
again, apply it utilising rules from computer/cognitive science and sociology.
Figure 2, from Chaudhary et al. (2017) [19], illustrates such an online user
psychology-based behaviour model [18, 19].

Figure 2: Conceptual computational modelling of user behaviour in the context of social
phishing [19]

Social engineering online is the psychological manipulation of people in order to
make them divulge their confidential information or perform activities that can be
harmful to their own (online) security and privacy (see e.g. [12-16]). In fact, social
engineers (e.g. phishers, cyber attackers, and others) have certain socio-
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psychological knowledge, and advanced technical skills combined with ethical
and/or moral motivation. They have been associated with dark creativity and
deceitful information acquisition and processing and are often informed on the
legal regulations for invading privacy. The so-called social engineers are various
interesting types of cyber-attackers with often reasonable and justified arguments
for their motivation. They also become more and more sophisticated while they are
familiar with knowledge from many scientific domains.
Notably, social engineers and social engineering resembled, once, terms of positive
connotations and application of interdisciplinary knowledge from socio-technical
domains for societal problem solving [20, 21]. The difference to today’s concept in
the domain of cybersecurity is in the misuse and mistreat of such personal
information but often justifying the means or/and the targets ethically, providing
admirable documentation on their actions.
Notwithstanding, deceiving e-learners to reveal theirs and/or others’ credentials is
also considered unethical and raises multiple questions related to Law and Justice.
Undoubtedly, it would be beneficial for the State, science, and society to i) know
and ii) be able to timely predict the frequency of social engineering activities that
compromise the e-learners and other citizens’ confidentiality, privacy, and safety
[13, 18, 19]. Hence, a relevant research question here could be the following: What
types of multidisciplinary knowledge and skills do cybersecurity professionals need
in order to i) proactively advise e-learners and ii) predict the time and frequency of
cyberattacks and other social engineering attempts that compromise privacy and
safety of e-learners? (see also [18, 19]).
5.1.3 Solution: Multi-Knowledge Models
Some of the latest ongoing and future research and development tools and
applications that are of this multidisciplinary nature and borrow techniques and
knowledge from a multidisciplinary arena of knowledge. Figure 3, adapted and
enriched herein from Berki et al. (2018) [18], shows the multi-knowledge models
associated with multidisciplinary knowledge relevant in cyber protection.
Multidisciplinary education is sometimes used interchangeably with multiprofessional education meaning “occasions when professions learn side by side for
whatever reason” while interprofessional education “occurs when students or
members of two or more professions learn with, from and about each other to
improve collaboration and the quality of care” [20, p4].
Recent research [12-19] also showed that cyber activities like phishing or/and the
spread of fake news become increasingly difficult to recognise, while phishers and
other cyber-attackers become more sophisticated with multi-level knowledge. It
seems inevitable that future cyber-attacks will utilise more (trustworthy) elements
of social and personal contexts, becoming, thus, more dangerous for e-learners’
communities. The (amount of) professional knowledge required to be aware of
phishing/fake notifications based on fake or real news can be very demanding and
combined from a number of knowledge domains.
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Protecting e-learners’ vulnerability and privacy in the post-coronavirus era of
virtual classrooms for better readiness and preparedness is a huge challenge for
cybersecurity experts. The latter are called upon to care for and realise, among
other, two challenging targets in e-schooling: i) improving trust relationships and,
thus, security and safety ii) securing freedom of speech and expression, which
belong to the basic human rights [18, 19].

Figure 3: Cybersecurity multiprofessionals and their multidisciplinary knowledge
domains

5.2 Achieving Awareness and Understanding
Protection: Future Research Directions

of

Cyber

With fake news, social engineering, and privacy-compromising around, everyone
must prioritise on achieving awareness and understanding on their own online
security and make the right choices for their own cyber protection mechanisms.
Understanding and acting accordingly in cyber protection is everyone’s
responsibility! Not just the (multi)professionals’ task or duty.
5.2.1 Cybersecurity Multiprofessionals: Tasks and Responsibilities
An essential cross-disciplinary conceptualisation of knowledge for cybersecurity
multiprofessionals is not a remedy-for-all solution. Scientific or ideological
orientations of isolated cybersecurity research and development approaches have
suffered as a result of reductionist abstractions [18, 19]. Accordingly, “the problem
of personal security (the problem of law and order) cannot be adequately
explained by reducing it either to criminality (i.e. the problem between
individuality and universality) or to politics (i.e. the conflict between
particulars)…” [21].
Cybersecurity professionals are IT professionals and interdisciplinary knowledge
workers, who are under constant pressure to learn something new that regularly
appears in cybersecurity/IT subject fields. During the Covid-19 era, the latter
added to the IT professionals’ stress, which also derived from many other
cybersecurity incidents and work-related sources. A constant demand for
continuous training can be a positive feature in knowledge work as far as it is
related to interesting work tasks and autonomy and it is not under stressful work
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situations or intensive work schedules [18]. The downside of the Covid-19
emphasis on multidisciplinarity, flexibility, and lifelong learning has been that
work may also involve multi-level stress due to tight schedules, quick decisionmaking rhythms, and unrealistic expectations to keep work-related skills up-to-date
(see e.g. [18, 22, 23]).
5.2.2 Educating the Reflective Learner - Edutainment for Cyberprotection
Understanding and acting accordingly in cyberprotection is everyone’s business!
When personal data is in danger or/and compromised timely knowledge of cyberprotection can be of absolute importance. Hence, it is crucial for parents, teachers,
learners to know the basics and ABC of cyber protection principles. Everyone, for
instance, should be able to make simple to remember and powerful passwords in
many ways, with or without the use of technology [12, 16]. The use of professional
and sophisticated techniques is also important but more critical is to be able to
understand how these works and how these can be used in different cases.
Edutainment is another powerful source of awareness and understanding readiness
in cyber-protection. Who and why should know about it? Edutainment (education
+ entertainment) is a form of (informal) learning. Learning through using
cybersecurity principles and privacy regulations is a very powerful form and way
of learning. This can be achieved, for instance, through customised
multidisciplinary education and intercultural entertainment products [16, 17, 18,
24, 25, 26]; in this case, they could be called cyber-protection (learning)
innovations. Phishers and their phishing emails can always be questioned [27] and
anti-phishing design can be challenged [28] but could also be developed and taught
through creative and critical learning [29] via suitable problems’ choice [30, 31] in
games or films or simple quizzes or through game-role playing and other
edutainment approaches.
Concepts of usable security, user psychology and computational, dynamic
modelling [18, 19, 32], like those depicted in Figure 2, could be taught in an
interesting and innovative problem-based learning (PBL) way [30, 31] through
philosophical ethics [33], utilising the e-learning concepts [34, 35] and multiknowledge models [18, 19, 33, 36] as shown in Figure 3. After all, a cyber-security
condensed and inspiring motto should be: “Hey, teachers: don’t leave the kids
alone online!” [37].

6.0 Summary, Limitations and Conclusions
In this research study the authors explored issues of e-learners’ cyber protection
with emphasis on cyber-security and online privacy in e-learning communities
during the era of coronavirus.
In particular, the authors provide practical advice and guidelines for cyber
protection in e-learning communities as part of a reactive approach to handle the
current problems of security and privacy online as appeared in the educational
needs created by the Covid-19 invasion in humans’ lives. In addition, the authors
explored the concept and application of multi-professional and multidisciplinary
knowledge and its potential use as the most suitable and capable cyber-threats
prevention and e-learners’ protection mechanism.
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Security and privacy in e-learning (or distance mode delivery) are two concepts of
the same coin that raised interesting and topical points of controversy. After all, the
need to consider the use of the term e-learning -as whilst the issues raised with
regard to e-learners are relevant- is, arguably, redundant. This is so because
currently, during Covid-19 era, in many cases students have not, freely, chosen to
be e-learners and are not, sometimes, choosing to embark on a distance learning
course.
It has been unofficially supported that instead of the term e-learning, the alternative
“remote delivery” is the common term used in the UK as it denotes a context
where the timetable and engagement expectations are the same; it is just that staff
and students are not in the physical space(s). As soon as the physical spaces are
open for business the expectation is that face to face teaching will return with a few
variations in terms of potential hybrid delivery patterns.
The country context is also a factor that should further be considered in a more
careful examination. In the UK and Greece, for instance, people and online
learners have been locked down more severely than in many other countries like
e.g. Finland. Hence, the impact of engaging in the cyber worlds and e-learning
spaces may be more pronounced.
In addition, approaches to cyber-security and privacy appear to vary from
institution to institution and from country to which country. Hence this, and
perhaps other similar studies, indicate and summarise cybersecurity concerns to the
best of our knowledge of the situation and the country.
A more detailed account of these and other inter-related e-learning and
cybersecurity issues with more summary statistics and graph illustrations from the
international student survey can be found in Georgiadou et al. [38]. The latter is a
co-authored paper available in this tome of the British Computer Society INSPIRE
2021 annual international e-conference with e-proceedings online.
Regarding cyber-attacks in e-learning communities, complementary actions are
also the following: i) e-learners could and should, eventually, acquire useful sociotechnical skills and digital competencies, and ii) the Law and Justice could be able
to utilise predictive practical information, like for example the General Data
Protection Regulation GDPR body of knowledge issued by the European
Commission and utilised in many countries worldwide.
Learners’ awareness can act as a protection mechanism in the e-learning and social
context of information and knowledge society. Cyber-security protection
guidelines, multidisciplinary adult education and multi-level training programmes,
as well as simple trust management strategies can equip e-learners with proper
knowledge and skills for their online interaction.
Cyber protection-aware e-learners appreciate freedom of expression, privacy,
confidentiality, and other human rights. Empowered and knowledgeable e-learners,
in turn, can collaborate better with cyber-security professionals in supporting safe
social interaction and stability.
Timely awareness and multi-level knowledge can lead to secure and active
participation online as well as better readiness and preparedness. These are the first
steps towards consciousness and caring, which lead to reflective and critical
thinking [17, 29, 37] that are necessary skills for one’s cyber protection from e.g.
phishing emails and fake news.
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Combining and advancing multiprofessional knowledge and awareness can result
in better and timely protection of online learners’ vulnerabilities and privacy. A
trustworthy and multidisciplinary approach to cybersecurity along with multilevel
knowledge for problem solving could encourage learners’ active participation in a
safer e-society and could, eventually, have a long-term social impact. Such a policy
shaping approach could further prove to be the most cost-effective option for the
education organisation, the State as knowledge and e-learning provider, and the
cyber protection professionals.

7.0 References
1

Bandara I, Ioras F, Maher K, Cyber security concerns in e-Learning education,
proceedings of ICERI2014 Conference, pp 0728-0734, Seville, Spain, 17th19th November 2014.
2 The Conversation (8th April 2021). The coronavirus pandemic has forced
parents’ hands on data collection and privacy issues. Retrieved 18 th June 2021
from the Conversation: https://theconversation.com/the-coronaviruspandemic-has-forced-parents-hands-on-data-collection-and-privacy-issues153507.
3 Anghel M & Pereteanu GC, Cyber security approaches in e-learning,
proceedings of INTED2020 Conference, pp. 4820-4825, Valencia, Spain, 2nd4th March 2020.
4 ENISA (20th October 2020). ENISA Threat Landscape 2020: Cyber Attacks
Becoming More Sophisticated, Targeted, Widespread and Undetected.
Retrieved on 18th June 2021 from the European Union Agency for
Cybersecurity: https://www.enisa.europa.eu/news/enisa-news/enisa-threatlandscape-2020.
5 Your Europe (2021). Data protection under GDPR. Retrieved on 18th June
2021 from Your Europe: https://europa.eu/youreurope/business/dealing-withcustomers/data-protection/data-protection-gdpr/index_en.htm.
6 European Commission (2021). Proposal for an e-Privacy Regulation.
Retrieved on 18th June 2021 from the European Commission: https://digitalstrategy.ec.europa.eu/en/policies/eprivacy-regulation.
7 Kleinberg H, Reinicke B, Cummings J (2015). Cyber Security Best Practices:
What to do? Journal of Information Systems Applied Research, 8(2), 52-59.
8 Tunggal AT (11th June 2021). The 56 biggest data breaches (Updated for
2021). Retrieved on 30th April 2021 from UpGuard:
https://www.upguard.com/blog/biggest-data-breaches.
9 Kaspersky (4th September 2020). Digital education: The cyber risks of the
online classroom. Retrieved on 21 April 2021 from Securelist:
https://securelist.com/digital-education-the-cyberrisks-of-the-onlineclassroom/98380/.
10 Price D (21st November 2020). Is Zoom safe to use? 6 Privacy issues to
consider. Retrieved on 21st April 2021 from: https://www.makeuseof.com/iszoom-safe/.
11 Odusanya M (10th March 2021). Top 8 Microsoft Teams security issues.
Retrieved on 21st April 2021 from INSOSEC Institute:

227

12

13
14

15

16

17

18

19

20

21
22
23

https://resources.infosecinstitute.com/topic/top-8-microsoft-teams-securityissues/.
Chaudhary S, Schafeitel-Tähtinen T, Helenius M, Berki E (2019). Usability,
security, and trust in password managers: A quest for user-centric properties
and features, Computer Science Review, 33, 69-90.
Chaudhary S, Berki E, Li L, Valtanen J (2015). Time up for phishing with
effective anti-phishing research strategies, International Journal of Human
Capital and Information Technology Professionals, 6(2), 49-64.
Li L, Berki E, Helenius M, Ovaska S (2013). Towards a contingency approach
with whitelist- and blacklist-based anti-phishing applications: What do
usability tests indicate? Behaviour and Information Technology, 33 (11),
1136-1147.
Chaudhary S, Berki E, Nykänen P, Zolotavkin Y, Helenius M, Kela J,
Towards a conceptual framework for privacy protection in the use of
interactive 360 degrees video surveillance, proceedings of the 22nd
International Conference on Virtual Systems & Multimedia, Kuala Lumpur,
Malaysia, 17-21 October 2016.
Mystakidis S, Berki E, Valtanen J, Toward successfully integrating mini
learning games into social virtual reality environments – recommendations for
improving open and distance learning (cybersecurity challenges), proceedings
of the EDULEARN 2017, Barcelona, Spain, 3-5 July 2017 (open access).
Valtanen J, Berki E, Kampylis P, Theodorakopoulou M, Manifold thinking
and distributed problem-based learning. Is there potential for ICT support?
proceedings of the IADIS International Multi Conference on Computer
Science and Information Systems (MCCSIS '08), pp. 145-152, Amsterdam,
Netherlands, 22-26 July 2008.
Berki E, Valtanen J, Chaudhary S, Li L, The need for multi-disciplinary
approaches and multi-level knowledge for cybersecurity professionals. In
Ahuja, V. and Rathore, S. (Eds) Multidisciplinary Perspectives on Human
Capital and Information Technology Professionals, 72-94, IGI Global 2018,
ISBN 978-1-5225-5297-0.
Chaudhary S, Berki E, Li L, Valtanen J, Helenius M, A Socio-Cognitive and
Computational Model for Decision Making and User Modelling in Social
Phishing, proceedings of the SQM, Southampton, UK, 10-11 April 2017, pp.
105-119 (available online).
Barr H & Low H, Introducing interprofessional education. In: Loftus S,
Gerzina T, Higgs J, Smith M, Duffy E (eds) Educating Health Professionals.
Practice, Education, Work and Society, Sense Publishers, Rotterdam, 2013.
Berki R-N, Security and society. Reflections on law, order and politics. J. M.
Dent & Sons Ltd: London, 1986.
Pyöriä P, Melin H, Blom R, Knowledge workers in the information society,
Tampere: Tampere University Press, 2005, ISBN: 951-44-6384-6.
Rathore S & Ahuja V (2015), A study of role stress among the IT
professionals in India: Examining the impact of demographic factors.
International Journal of Human Capital and IT Professionals, 6(2), pp. 1-13.

228

24 Cañas-Bajo J, Cañas-Bajo T, Berki E, Valtanen J, Saariluoma P (2019),
Emotional experiences of films: Are they universal or culturally mediated?
Participations – Journal of Audience and Reception Studies, 16(2), pp. 3-21.
25 Cañas-Bajo J, Cañas-Bajo T, Berki E, Valtanen J, Saariluoma P (2019),
Designing a new method for studying feature-length films: An empirical study
and its critical analysis. Projections – The Journal for Movies and Mind, 13(3),
pp 53-78.
26 Mystakidis S, Berki E, Valtanen J (2021), Deep and meaningful e-learning
with social virtual reality environments in higher education: A systematic
review, Applied Sciences, 11 (5) (open access).
27 Li, L., Helenius, M., Berki, E. (2011). How and Why Phishing and Spam
Messages Disturb Us? IADIS International Conference Proceeding of ICT,
Society and Human Being, p. 239-244. July 2011, Rome.
28 Chaudhary, S. and Berki, E. (2013). Challenges in Designing Usable AntiPhishing Solutions. In the Conf. Proceedings of Barikzai, S. et al. (Eds). 21st
International Conference on Software Quality Management SQM 2013.
Quality Comes of Age. London, 5th of September, 2013. pp. 189-200. British
Computer Society Press. ISBN 978-0-9563140-8-6.
29 Berki, E. and Valtanen, J. (2007). Critical and Creative Mathematical
Thinking with Practical Problem Solving Skills - A New Old Challenge. In
Dranidis, D. and Sakellariou, I. (Eds). Proceedings of the 3rd South-East
European Workshop on Formal Methods (SEEFM07). Service-Oriented
Computing and Formal Methods; Teaching Formal Methods. (Satellite
Workshop of the Intern. Conf. on Informatics Education Europe II). Nov-Dec.
2007, Thessaloniki. Pp. 154-170. South-East European Research Centre
(SEERC).
30 Valtanen, J., Berki, E., Barlas, K. Li, L. and Merruko, M. (2013). ProblemFocused Education and Feedback Mechanisms for Re-designing a Course on
Open Source and Software Quality. In the Conf. Proceedings of Barikzai, S.,
Georgiadou, E., Linecar, P., Uhomoibhi, J. Ross M, Staples G (Eds). The 18th
INSPIRE - INternational conference on Software Process Improvement
Research, Education and Training. Education Inspires. Pp. 23-36. Publishers
Southampton Solent University ISBN 978 09563140-9-3, 6 Sep, London.
31 Valtanen, J., Berki, E., Georgiadou, E., Hatzipanagos, S., Ross, M., Stamelos,
I. and Staples, G. (2012). Features for Suitable Problems: IT Professionals´
and IT Students´ Opinions. International Journal of Human Capital and IT
Professionals (IJHCITP), Vol 3, Issue 2 (2012), pp. 27-41.
32 Knight, B and Petridis, M. (1992). Flowes: An intelligent computational fluid
dynamics system, Engineering Applications of Artificial Intelligence, Vol 5
(1), pp 51-58, Pergamon.
33 Kotkavirta, J. and Nyssönen S. (2006). Cogito – Philosophical Ethics. WSOY.
Helsinki (In Finnish: Filosofinen Etiikka).
34 Silvester, N. Berki, E. (1999). Continuous Development and Improvement of
Open and Distance Learning (ODL) materials. Training and Teaching for the
Understanding of Software Quality. The BCS INSPIRE IV International
Conference, University of Crete at Herakleion, Sep. 1999. pp. 233-245.

229

35 Berki, E. and Valtanen, J. (2013). Informal learning: Empowerment and
Support with Open Educational Resources in Higher Education – or Not? In
the proceedings of Castaño-Munoz, J. & Redecker, C. (Eds). Open Education
2030 JRC-IPTS call for vision papers. Part III: Higher Education.
36 Eriksson I. and Törn, A. A Model for IS Quality (information systems).
Software Engineering Journal, vol (6) Issue: 4, pp. 152-158, 1991.
37 Berki E, Reflections on e-Learning in the time of Coronavirus: The Nordic
experience and Ethical considerations - Back to the future with the e-Learners
manifesto, proceedings of the 25th Annual INSPIRE Conference, pp. 21–52,
2020 (available online).
38 Georgiadou E, Lampropoulos G, .Siakas E, Siakas K, Edwards E, Valtanen JP, Berki E, Paltalidis N, Rahanu H, Knezevic R, Colic A, Tomic B, Savva A,
Stylianou V, Meiramova S, Elghany M-A, Khalifa N, Gevorgyan R, Popa D,
Odero J, Ali U, Panteri M, Dennis K, Stoffova V, Begum D, Chaudhary S,
Plastira M, Soylu D, Ross M, Staples G, Zamaraeva G, Panov Y, Zhang X,
Portides G, McGuinness C, Valkanou T, Rapid migration from traditional or
hybrid to fully virtual education in the age of the coronavirus pandemic:
Challenges, Experiences and Views of College and University students.
Proceedings of INSPIRE 2021, e-conference 21-23.6.2021. In this tome of the
INSPIRE 2021 e-conference proceedings. Ross M. et al (Eds). e-proceedings
available online.

230

APPENDIX A
Training for Cyberprotection in e-Learning before and during Covid-19 crisis
(appearing also in the co-authored paper of reference [38])

Figure A1: Phishing training before and during migration to e-learning

Figure A2: Online privacy training before and during migration to e-learning

Figure A3: Secure password training before and during migration to e-learning
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APPENDIX B –
Experienced problems caused by cybercriminals before migration to e-learning

(appearing also in the co-authored paper of reference [38])
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APPENDIX C
Experienced problems caused by cybercriminals during migration to e-learning

(appearing also in the co-authored paper of reference [38])
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Abstract
The growing levels of informality in employment directly
impact livelihood options which in turn lead to questions on the
position and value of e-Learning in Kenya. This paper argues
that the COVID-19 Pandemic calls for the prioritisation of
eLearning as it is key to achieving education goals. Education
plays a significant role in economic growth whereby the
cognitive skills of the populace play a fundamental role in the
drive towards realising sustainable development goals (SDGs).
The pandemic exposed the limitations of implementing
eLearning goals due to resource scarcity in impoverished
developing countries reflected in uneven ICT development in
the case for Kenya.
In Kenya, as was the case globally, schools closed to contain the
virus, and learning continuity meant a move to online learning.
However, although offered as the standard, in Kenya, online
education was only available to the advantaged few, with over
seventy per cent of disadvantaged school going students lacking
access. eLearning integration efforts failed to consider these
disadvantages resulting in limited impact and motivation which
were further exacerbated by suspension of examinations. Private
schools, however, were able to implement eLearning,
highlighting the prevailing inequalities. This paper argues that
the underlying reasons are two-pronged, with poor policy design
and implementation playing a role alongside lack of resources,
including ICT infrastructure.
This study utilises desktop studies of secondary data from
journals and policy documents. The global SDGs offer a

235

framework for emphasising the importance of a holistic body of
goals and indicators that highlights the prominent role education
plays in development. It argues eLearning necessity for
education as both means and ends due to technology’s promise
and trajectory.
Keywords: Informality, E-Learning, Development, SDGs,
Education

1.0 Introduction
The COVID-19 pandemic forced countries to employ containment and
mitigation measures to prevent the surge in infections that was likely to
overwhelm available capacity [1, 2]. These measures failed to fully grasp the
impact of these directives on the large population of informally employed
citizens whose livelihoods would be affected. With this was, also to a large
extent, as argued in this paper, the reason for eLearning’s integration failures.
The measures included travel bans intra and inter-country by enforcing
curfews and quarantining measures and banning public gatherings and school
closures [3]. However, the number of cases in Africa remained low mostly
attributed to inadequate capacity to monitor and report. Mukherjee (2021) cites
the reasons for this include inefficient health systems, low or absent testing,
and insufficient medical staff. Thus, the reflection of cases is not so much the
actual situation, but that the countries lack the capacity to test and trace [4].
The implications of this are that the threat of disease is present and should not
be ignored, especially in Kenya, where resources to tackle such a crisis are
limited.
These efforts to slow the spread of COVID-19 directly impacted informal
livelihoods which constitute over three-quarters of the population [5, 6].
According to Schwettmann (2020), informal livelihoods are associated with
informal housing and slums characterised by poor housing, water, and
sanitation. These situations impact the containment measures; for example,
handwashing, a key component additional to minimising personal contact are
challenging to adhere to in these conditions. As a result, informal workers are
exposed both in their homes and at work where conditions are unsafe, crowded,
and unsanitary [5]. This situation becomes pertinent when working from home
[7, 8], and education means eLearning from home [9, 10].
Decades of state cutback and lack of funding in healthcare means a fragile
health system as is the case in Kenya [11, 12]. Furthermore, the low per capita
available beds and health professional ratios, high dependency on medical
imports and weak economies mean difficulties sustaining lockdown and health
costs [13]. Additionally, the prevalence of disease burden in comorbidities and
underlying medical conditions, including tuberculosis and HIV/AIDs is high
[13]. COVID-19 thus encounters a fragile health system that has required, and
was in the process of finding ways, to improve both locally and globally [14].

236

For example, Universal Health Coverage (UHC) is a crucial agenda for the
World Health Organisation (WHO) and SDG3 as well as Kenya's Vision 2030,
which calls for ensuring healthy lives and promoting wellbeing for all at all
ages [13].
Informality with its links to poverty and the absence of social protection affects
access to health insurance [13]. Lack of access to quality and affordable
healthcare leaves many dependent on out-of-pocket payments [13]. In rural
areas, this situation plays out in a similar but slightly different pattern. For
example, they might be less crowded, but access to health services is on the
decline due to distance and erosion of purchasing power [13]. Over 70% of the
population live in slums in Nairobi, and over 70% are engaged in informal
livelihoods [15]. For example, some governments, Kenya, and South Africa
realised the people livelihoods, especially daily wage labourers, would be
impacted by lockdowns. They anticipated a push back and deployed military
and police to enforce lockdowns (stay at home) policies [14]. States may have
managed to enforce lockdown rules, but the moves have economic
consequences [14].
The coronavirus outbreak has resulted in a global economic downturn that is
likely to have a devastating impact on the already struggling informal economy
[5]. The realisation that lockdowns would impact people's livelihoods,
especially daily wage labourers, is that opportunities for everyday operations
shrink as they depend more on face-to-face interactions for daily earnings [15].
The resulting decline in revenues is estimated to be as high as 80% [5]. The
containment measures' impact on livelihoods and the economy led the
government to offer support, including fiscal stimuli, monetary interventions
and central bank intervention and efforts to assist her most vulnerable [5].
These efforts are, however, inaccessible for the vast majority of informal
workers, among whom are women and others experiencing intersectional
inequalities [16,17, 18, 19, 20].
This paper proceeds to analyse the impact of COVID-19 on the informal
economy, and the responses from the government, development partners and
other stakeholders in the informal economy. It then looks at ICT policy and its
knock-on effect on eLearning and education. Using SDGs as a framework, we
argue that eLearning integration contributes to a key global goal. We
summarise the barriers to integration and concludes by offering policy
recommendations focusing on informality's growth and pervasiveness. The
following section covers the development of informality in Kenya, setting the
scope for the paper.

2.0 Growing Informality
According to Schwettmann (2020), in Kenya, in 2018, 762,200 jobs were
created in the informal sector, ten times more than in the formal sector. In
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Africa, records indicate the highest incidence of informal labour participation
at 67.6 % average compared with the global 60.5% average. Non-agricultural
employment in the informal economy is as high as 76.8%, and with agriculture
89.2% [5]. For women, informality is even more pervasive due to existing
inequality [21, 22, 23]. The feminisation of poverty coupled with
discrimination by gender, age, ethnicity or disability means that the most
marginalised groups are represented more in the informal networks due to lack
of choice and the need to survive [21]. In general terms, informality links
poverty, low productivity, and the absence of social protection [13]. However,
Arvidsson et al. (2017) claim that the notion of informality, although loosely
understood as existing beyond the framework of state regulation, is a bit more
nuanced. Informality does not always mean a complete separation or parallel
system to formal activities [24]. Instead, they argue that the interrelationships
between the formal and informal are complex and complimentary, as seen in
analysis from various theoretical perspectives. These include modes of
production, regulation, neoliberalism [25] [26] income generation activities
[27], livelihood approaches [28] survivalist lived experiences and gender [22.
[21, 23].
An overview of issues that characterise the informal sector raises challenges to
eLearning integration [29, 20]. The economic context, the legal situation,
levels and scope of regulations and policy frameworks align causes of
informality [5]. At the micro-level, informality could result from low education
levels, discrimination, poverty or gender inequality. These result in a lack of
access to economic resources, property and finance, business services and
markets. Furthermore, high informality results in a challenging environment to
ensure human rights and decent working and living conditions [5]. It also
negatively impacts enterprises' growth, control, and maintenance of public
revenue, limiting the states' capacity to act. The soundness of institutions and
social justice is therefore in question [5]. As much as it is difficult to
homogenise the informal sectors, these are common characteristics that link
these informal spaces. Statistics reveal the core role that informal employment
plays in various forms within and across economies, and encompasses diverse
situations and phenomena based on the country's conditions [5]. These
characteristics include:
(1) Self-employment with particular vulnerabilities to health shocks and not
covered by the narrow social protection systems. The workers are
unrecognised as they are not registered, are unregulated, and do not fall into
categories subject to labour and social protection [15].
(2) Their income is often low, and irregular characterised by small and
undefined workspaces, unsafe working conditions, unhealthy working
conditions, and unregulated working hours that yield low or irregular incomes
([7]. Informality is also closely linked to slums (Austrian et al., 2020).
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(3) Poor representation in local and national governance structures and
vulnerable results in lacking labour laws protection ([7].
(4) Finally, they also lack continuity and access to education and training,
resulting in lack of access to training, markets, finance, and technology [15].
Due to COVID-19, governments established rescue packages for both citizens
and business survival [30]. Formal workers were, in some cases, furloughed
or allowed to work from home [18]. Still, these were less generous in lowincome countries, and opportunities to work were less applicable or available
[19]. Also, a large percentage of the population cannot work from home, which
undermines employment and income streams with implications during and
after the pandemic [8, 12]. Economic measures failed to target the informal
sector despite informal employment forming the more significant part of
countrywide employment and those involved being the most vulnerable [8,
12]. For example, social assistance funds designed for the vulnerable fail to
meet the criteria as the age group is between 15-60 years. The bulk of informal
sector workers are not considered needy, and in most cases, their businesses
are not considered enterprises. Other measures such as reducing billing rates
also do not impact the informally employed as they are not connected to the
grid anyway [19]. Many rely on self-help mechanisms and community-based
response strategies [19].
Informality is widespread in low and middle-income countries whereby in
some cases, such as Mogadishu, Kinshasa, and Addis Ababa, it accounts for
the bulk of economic activity where it is normal and mainstreamed and not
deviant [24]. The informal is thus complex, not homogenised, leading to
contestations of studies of informality association with poverty. Arfvidsson et
al. (2017) argue that simplistic understanding alludes to a dichotomy that leads
to misleading data, and ultimately to ill-informed policies and decisionmaking. The need for better policies is ever more pertinent due to this growth
of informality and the implications regarding the realisation of SDGs, in this
case, education goals [24]. Additionally, political representation must consider
the voices and views of the growing complex network of people whose
wellbeing is centred on informal livelihoods [5, 12].
The trend towards informality poses important questions as technology
integration is pedagogically important to eLearning [11]. The government's
failure to tailor responses challenges the capacity to educate, among other
SDGs. These discrepancies have implications for ICT and eLearning, and tion
in general, as explored in the next section.

3.0 ICT integration, eLearning, and SDGs
ICT development, SDGs and growing informality are parallel evolving
discourses [14, 31]. For nearly three decades, authors such as Heeks and
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Ospina [32] among others have documented ICT's widespread impact and
solutions for developing countries. They include technology and knowledge
transfer, processes and socially embedded nature of actions, and transformative
interventions. These are critical areas of ICT that remain prevalent to date [33].
Included in these is democratising education, one of ICTs primary uses often
as an overlapping concept with blended learning, eLearning, online courses,
and online or distance education [34]. ICT integration has been sporadic and
uneven. Kenya’s strategic plan, Vision 2030, cites technology establishment
as one of its key aims. It boasts one of Africa's fastest-growing mobile and ICT
growth trajectories [35]. However, the growing inequality both globally and in
Kenya [25], reflecting educational outcomes and access to digital resources,
contributes to the ever-increasing digital divide [36, 37, 38, 39, 40]. The digital
divide is the gap between the digitally literate and those that are unexposed or
illiterate, sporadic users and non-users [36] [40]. The statistics are damning.
Only an estimated 22% of Kenyans in public primary schools have access to
digital learning [41]. Considerations of private schools shift the numbers to
48%, demonstrating evidence of the digital divide.
Integrating ICT falls mainly on the administration placing governments at the
fore of ICT integration [ 42, 43]. In Kenya, the state typically executes topdown policy-making together with external influences from the mixed welfare
systems where the governments and international development organisations,
local NGOs and community development groups contribute to welfare [44].
The results can be problematic, including aid dependency and lack of dialogue
amongst the stakeholders, resulting in low and unequal ICT integration [43].
The digital dividends – a world bank assessment of development benefits on
ICT integration exemplifies this as efforts fail to meet expectations. Resources
and infrastructure fail to meet the expectations of reform strategies [ 45].
Government efforts have shown mixed results; for example, to fulfil the
Education for All (EFA) targets, the government introduced free primary
school education with ICT integration in 2003 [43, 44, 46]. The results were
high school enrolments but falling quality in education as the enrolment surge
overwhelmed the infrastructure [47, 48]. The Kenya Education Sector Support
Program (KESSP) and the National ICT Strategy for Education and Training
were mandated to achieve EFA [44]. However, both bodies have failed to gain
traction as ICT remains unavailable for the majority of the population,
especially those in the low-income bracket [42].
Reports indicate ICTs role in enabling universal access to education, boost
equity and enrich the delivery of quality learning and teaching [43]. However,
the achievement of this requires mindset changes from the stakeholders,
including educators, curriculum developers and administrators and
policymakers. For example, a few months into the pandemic, after insisting
that online learning was occurring, the Kenyan government realised that
eLearning failed across the board [49]. The failure led to the cancellation of
learning and exams resulting in learning loss for two-thirds of the population
who frequently experience suboptimal education delivery [10, 49, 50]. Indeed,
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as of 2019, a World Bank report noted the absence of standalone digital skills
as a standalone compulsory subject in Kenya [51]. In terms of resources and
access, some scholars cite the use of readily accessible and familiar gadgets
and tools to support modes of eLearning might serve certain populations better
[52]. There is an agenda on paper, but the digital learning policy is ineffective
in practice, especially for the poor who need it the most [53, 54]. COVID-19
is a healthcare-based disaster that brings together the failed ICT integration
agenda with growing informality which further challenges to digital
integration.
Investment in ICT infrastructure, technical expertise and psychological
preparedness summarise the areas that require attention [55]. ICT integration
has implications for eLearning and, ultimately, education outcomes [56].
These must be core policy considerations bearing in mind the overarching
growing informality. The importance of eLearning cannot be viewed in
isolation, as its direct links with education are in line with the extent of
cognitive skills in the achievement of sustainable development goals (SDGs)
economic growth [43, 56] and better humane societies. The following section
looks at SDGs goals, and their interrelationships with the lens focused on
SDG4.

4.0 SDGs
The Sustainable Development Goals (SDGs) replaced The Millennium
Development Goals (MDGs) [57]. MDGs focused on eliminating poverty in
poorer countries, while SDGs consist of 17 goals that apply to all countries
[58]. SDGs also recognise that the transition to global sustainability must
consider the interconnectedness and interdependence of our world [59]. This
interconnectedness requires commitments and substantive changes to the
status quo, country by country, irrespective of socioeconomic position [24].
For example, SDG4 quality education focuses on exclusive, equitable, quality,
and lifelong education [57]. Additionally, education plays a critical and
imperative role in achieving all the other goals [60]. SDG4 plan aims to
improve education outcomes, including access to early childhood development
and care and pre-primary education, improve equality of access for men and
women, access to quality technical, vocational, and tertiary education, the
elimination of gender disparities in education and equality of access for
persons with disabilities, vulnerable and indigenous groups; and the
achievement of literacy and numeracy for all youth and a large proportion of
adults [57]. The goal is to ensure all learners awareness, knowledge, and skills
to promote sustainable development through the development of sustainable
lifestyles, human rights, and equality. Additionally, it fosters a culture of peace
and non-violence, global citizenship, appreciation of cultural diversity, and
contribution to sustainable development [57].
Debates on how best to integrate ICT or deliver eLearning as a workable option
in low- and middle-income countries, in summary, includes (1) aligning
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stakeholders goals, for example, positioning goals with the delivery of SDGs,
or Human Rights [61] (2)embedding human development and capability
approaches [55, 62, 63, 64, 65], and considering the roles of multi and
transdisciplinary collaborations SDGs requirement for realisation due to their
range and scope [58, 66]
Scholars and practitioners criticise SDGs ambitious agenda [6, 11, 66, 67]. For
example, developing global indicators requires developing metrics that miss
many targets, especially inequality matters where substantive and not simply
distributive agendas are realised [68]. Moreover, the lack of robust and reliable
data hinders SDGs from becoming the envisioned powerful and effective tool
that argues for a data revolution on the one hand and the strengthening of
statistical systems from the local, national through to international levels,
which would allow comparative analyses on the other hand [65]).
Pervasive informality meets SDGs to offer a subnational goal that focuses on
undeniably important areas to the realisation of sustainable development [6, 8].
Highlighting these concerns seeks to raise awareness of informality's
challenge, and to realise the complexities of finding focused strategies for
building capacities for transitions towards sustainable development [24]. The
barriers to ICT implementation, which this paper argues reflect barriers to
eLearning, include infrastructure, technical expertise, and psychological
preparedness. Lack of representation in local and national political structures
have implications for education attainment and SDGs.

5.0 Summary: Barriers to eLearning
Informality is linked closely to low income and slums. School closures meant
eLearning from home for all. For the vast majority of Kenyans, informality
characterises this experience. Infrastructural challenges at the micro level
include low or lack of access to hardware, software and the internet. Lack of
computer equipment, access to electricity mains and alternatives in some cases,
undefined housing and workspaces, unsafe and unhealthy working conditions,
unregulated working hours mean a lack of capacity to ensure or support efforts
for eLearning integration. Parents and guardians, for example, play a role
through the management and direction of eLearning as they work from home
during the pandemic. This opportunity to work from home does not exist for
informal workers; hence, they cannot offer eLearning support to their children.
Additionally, loss of income means families struggle to get food and other
basic needs. The cost of electricity and the internet become secondary to more
basic requirements. At the macro level, failing state-led projects to provide ICT
integration at all levels means disadvantage across most of the population.
Computer literacy is low. The digital divide is evident with the wealthier, the
primarily urban population having access to digital resources and the capacity
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to support eLearning. At the same time, those in deprived areas lack at all
levels.
Technical expertise to design and deliver eLearning exhibits shortcomings at
the state level in as much as programmes were developed and delivered. There
are limits to access for the vast majority who lack the resources. Those in the
low-income bracket also have the added disadvantage of most probably not
being computer literate and, in some cases, even lacking basic literacy. The
low educational attainment characteristic of those in low-income brackets also
means the more inadequate capacity to access information on training,
markets, finance, and ICT technology. They cannot technically support the
access and dissemination of eLearning. The shortage of teaching capacity is
due to teachers not being computer literate.
Lack of psychological preparedness for the role of ICT and the role that
eLearning plays in education is evident. The state has continuously failed to
integrate ICT broadly and evenly, exacerbating the digital divide. The lack of
interaction with ICTs for those in the low-income bracket has ill-prepared them
for, at the minimum, equating eLearning with educational attainment and thus
prioritising eLearning.

6.0 Conclusion
This paper noted the development of ICT development, SDGs and growing
informality as parallel evolving discourses which now encounter a global
pandemic. The coronavirus outbreak in 2020 has resulted in a global economic
downturn that is likely to have a devastating impact on the already struggling
informal economy. In Kenya, informal employment constitutes nearly threequarters of the population, with direct implications on livelihood. The
government established rescue packages for the survival of both citizens and
businesses. However, the informally employed are unable to access offered
assistance or any of the social assistance packages due to the informality of
their enterprises and livelihoods. In addition, decades of state cutbacks and lack
of funding in healthcare means a fragile health system. Access to healthcare
has further implications for those in informal employment who cannot pay for
or access universal health insurance and therefore have to pay out of pocket for
costly medical care. Schools were closed to contain the virus and to prevent
overwhelming the capacity of a struggling health system.
The only way to realise learning continuity was to move to online learning.
Still, the move faces multiple challenges stemming from historical integration
issues, which leads to questions of the value and position of eLearning. Beyond
resources, technical expertise to design and deliver eLearning exhibits
shortcomings at the state level. As much as programmes were developed and
delivered, technology teaching professionals, teachers, and family support are
lacking. Teachers do not need technology qualifications; therefore, they can't
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provide or inspire eLearning. Lack of psychological preparedness for the role
of ICT and the role that eLearning plays in education is evident both from
teachers and students.
In line with Kenya's strategic plan Vision 2030, technology establishment as
broadly integrated ICTs is a core goal. However, the trend towards informality
poses essential questions as technology integration is pedagogically important
to eLearning. Reports indicate ICTs role in enabling universal access to
education, boosting equity and enriching the delivery of quality learning and
teaching. A plan exists on paper, but the digital learning policy is ineffective
in practice, especially for the poor who need it the most. An overview of issues
that characterise the informal sector raises challenges to eLearning integration.
In terms of representation, the inclusion and participation of informal sector
representatives in policy design relevant policies in the emergency policy
framework would realise solutions that cover the growing population.
The Sustainable Development Goals (SDGs) offer a framework for analysis of
ICT, education and elearning. Within this framework, ICT integration can be
part of realising SDG4: quality education focuses on exclusive, equitable,
quality, and lifelong education—the alignment of stakeholder’s goals, which
include positioning goals with the delivery of SDGs.
Additionally, embedding human development and capability approaches that
already inform SDGs and other critical development narratives serve the
realisation of SDGs. And finally, it is necessary to consider the roles of multi
and transdisciplinary collaborations that SDGs require for their realisation due
to their range and scope while simultaneously considering scholars and
practitioners' criticisms of SDGs ambitious agenda. When it comes to
eLearning in particular, the matters raised in this paper are underexplored and
should form the basis for future research and studies.
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Abstract
Emergence of COVID 19 pandemic has dramatically changed the
higher education landscape. Universities around the world have been
forced to embrace e-learning as a measure to contain the spread of the
virus. As much as there is expansive literature on the potential benefits
of e-learning, there is still a need to understand the user acceptance
process as the students have not fully embraced e-learning. Students
are expected to have the right attitude and perceive e-learning
positively for it to be effective, otherwise they may be reluctant to
adopt it. Student attitude plays a critical role in ensuring smooth
adoption of e-learning. This paper focused on assessing the
determinants of student attitude towards e-learning adoption.
Specifically the paper examined the effect of perceived usefulness,
perceived ease of use and challenges to adoption of E-learning. The
study was anchored on the Technology Acceptance Model (TAM)
which explained and predicted user behavior in regards to information
technology. Survey research methodology was used. An online
survey was conducted using Google forms to elicit the required
information. The study adopted a convenience sampling technique to
select a sample of 236 undergraduate students undertaking Bachelor
of Commerce, Bachelor of Science in Economics and Bachelor of
Science in Economics and Statistics from the School of Business and
Economics. Recommendations were drawn from the findings. The
study findings provide greater insight into the determinants of student
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attitude and provide valuable insights for policy makers, practitioners,
developers and designers in successful implementation of e-learning
systems. The research will contribute to the improvement of student
attitude towards adoption of E-learning.
Keywords: Adoption. E-learning, Perceived ease of use, Perceived
usefulness, Student attitude

1.0 Introduction
There has been a substantial growth in the utilization of E-learning platforms around
the world in higher education [1] Tremendous growth has been reported in several
countries such as Korea [2], Denmark[3], United States[4] and South Africa [56. Elearning refers to instruction delivered through all electronic media in particular the
internet, extranets, intranets, audio/video tape, satellite broadcasts and CD-Rom and
interactive TV [6]. According to Abbad, Morris and De Nahlik [7], e-learning is any
learning that has been enabled electronically.
E-learning has come to be more and more important in institutions of higher
education. Decman, [8] and Glenn [9] pointed out that higher learning institutions
throughout the world have adopted e-learning to support and also enhance their
learning as well as teaching activities. Wagner, Hassanein and Head [10] emphasized
that e-learning availed extra prospects for interactivity during content delivery
between students and teachers. Amongst the many advantages of e-learning are that
it is self-paced, less expensive in terms of delivery, provides consistent content, it is
fast and can be used anywhere and anytime for the learners [11]. Moreover, in the
wake of COVID-19 e-learning has gained much prominence.
According to Aiken [12] attitude is a ‘learned predisposition that is learned so as to
respond either positively or negatively in regards to a particular object, institution or
even a person’. A student’s attitude may be affected in several ways and this depends
on the teaching method employed. Bertea [13] contends that attitude depicted the
possibility of adoption of certain behaviours. In regards to e-learning students’
favourable and positive attitude suggests a greater probability that they will accept
it. Grunwald [14] reported that the potential adopters ‘beliefs and attitudes, perceived
usefulness and ease of use influenced technology adoption. Similarly Yang and Lin
[15] reiterated that the learner’s attitude towards the internet was a determinant of
their motivation, interest and also performance in the online learning
environment. According to Lim, Hong and Tan [16] and Selim [17], students’
positive attitudes and behaviors towards e-learning are crucial for their e-learning
readiness and acceptance. Moreover, Ho and Kuo [18] argued that learner’s
computer attitudes played a critical role in regards to online learning usability. Thus
the students’ attitudes, beliefs and satisfaction with the technology are imperative
for the future success of e-learning initiatives.

252

In Kenya, public universities have mostly blended learning where online learning
and face to face learning are integrated though they have lagged behind in
implementing it fully [19]. Masinde Muliro University of Science and Technology
is a public university located in Kakamega County, Kenya. The University operates
in an environment experiencing rapid technological changes and amongst the key
changes include; internet, information sharing, e-learning modes of study and digital
technologies [20]. As much as the university has embraced e-learning, its effective
implementation is yet to see fruition.

1.1 Statement of the Problem
Literature has consistently suggested e-learning to be the best alternative to
managing constraints to accessing education [21]. Currently, COVID-19 has posed
a challenge with regards to access to education thus necessitating the adoption of elearning. However, successful implementation of e-learning in education relies
much on students ’ attitudes towards it as such studies have pointed out poor student
attitude as being a limiting factor in the adoption of e-learning in public universities
[22, 23]. Further previous studies have postulated that student attitude is a
determinant of e-learning adoption [16, 24, 17]. Students’ perceptions as well as
aspirations should be taken into consideration as it directly affected their learning
space including learning style [25, 26, 27, 28]. It had been argued that the
implementation of e-learning depended on having a positive attitude and it did not
matter how advanced or even how capable the technology used was [29].This paper
therefore intended to assess the determinants of student attitude towards e-learning
adoption at Masinde Muliro University of Science and Technology.

1.2 Research Objectives
This research paper sought to address the following three main research problems:
i)To assess the levels of perceived usefulness, towards e-learning adoption at
Masinde Muliro University of Science and Technology
ii)To determine the levels of perceived ease of use towards E-learning adoption at
Masinde Muliro University of Science and Technology
iii)To ascertain the challenges towards E-learning adoption at Masinde Muliro
University of Science and Technology

2.0 Literature Review
2.1 Theoretical Framework
Davis [30] developed the technology acceptance model (TAM) which points out
perceived usefulness and ease of use as being determinants for developing a
particular attitude towards technology acceptance. The model demonstrates that
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technology adoption by students based on information technology can be explained
by perceived ease of use as well as the perceived usefulness. According to Park
[31], TAM is a well-known model linked to technology acceptance and use and it
is also used to explain and predict user behaviour with regards to information
technology. TAM explores the acceptance of information technology [30]. On the
same vein Al- Adwan, Al- Adwan and Smedley [32] alluded that the model
measured acceptance, usefulness and also use of technology. Perceived ease of use
is the extent to which a person believes that the technology can be used without
difficulty and perceived usefulness refers to the degree to which a person believes
the technology would enhance his job performance [30]. Ease of use results in better
performance and even greater perception of usefulness.

2.2 Empirical Literature Review
Parker [33] posited that learners who were comfortable in using technology and had
a positive attitude towards it were more likely to be successful within an e-learning
environment. Andersson [34] carried out a study on challenges for e-learning courses
in developing countries with specific focus in Sri Lanka. She found support,
flexibility, teaching activities, learning activities, academic confidence, access,
localization and attitudes as the major challenges. Masrom [35] found that perceived
usefulness has a significantly influenced attitude of students and their intention to
use the e-learning system. He explained that students may be willing to use elearning applications that were beneficial, thus suggesting that students tended to
dwell on the technology’s usefulness. He further suggested that e-learning training
as well as information sessions should emphasize on ways in which technology
could enhance productivity, effectiveness and efficiency of the students' learning
process.
Qteishat, Alshibly, Alqatawna and Al-Ma’aitah [36] conducted a study in Jordan’s
higher education institutions and they examined the factors that contributed to
student attitudes towards e-learning. The research utilized the Technology
Acceptance Model and established that perceived usefulness and ease of use of the
technology, extent of technological support and previous technological experience
influenced student attitudes towards their willingness to adopt E-Learning.
Almarabeh [37] conducted a study on Students’ Perceptions of e-learning at the
University of Jordan and established that the students were not only well acquainted
with the e-learning system but also had sufficient knowledge of its benefits.
Adewole-Odeshi [38] carried out a study in selected South West universities in
Nigeria on how student attitude influenced e-learning. The study used the
Technology Acceptance Model (TAM). Questionnaires were used to collect data and
for data analysis both descriptive and inferential statistics were employed. Findings
revealed that students perceived the system as being easy to use and also useful and
as such they had a positive attitude towards e-learning. Pilli, Fanaeian and AlMomani [39] investigated students’ attitude towards using E-learning system. The
study established that technological factors, student factors, perceived usefulness
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and ease of use influenced attitude towards use of e-learning. The technological
factors included the quality of the system, service quality and quality of information.
Student factors included technological experience and keenness and satisfaction
levels. Odero [23] established that public universities in Kenya experienced certain
challenges such as poor lecturer attitude, poor student attitude and perceptions,
increased workload, inadequate finances, poor infrastructure, inadequate technical
skills and insufficient internet connectivity. However, the study utilized a desktop
approach.

3.0 Research Methodology
This research used survey methodology. Data was collected from
undergraduate learners by administering a structured questionnaire. This was done
while adhering to the objectives of the study. Given that COVID-19 pandemic spread
globally and for the purpose of safety, the researcher conducted an online survey
using the structured questionnaire developed.

3.1 Respondents
The study was conducted at Masinde Muliro university of Science and Technology,
Kenya. The study targeted 250 students. The respondents were a sample of 26
undergraduate students at the School of Business and Economics undertaking
Bachelor of Commerce, Bachelor of Science in Economics and Bachelor of Science
in Economics and Statistics and Bachelor of Science in Accounting.

3.2 Data Collection and Analysis
The researcher collected data using a Google form. This was chosen because it was
easy to create using the current Gmail account and its efficiency in collecting data.
The undergraduate students were also able to easily navigate the interface as they
have had several recent online surveys since the pandemic broke out. In addition,
feedback received was stored for analysis. Finally, it allowed for unlimited questions
and answers without minimal cost, compared to other survey tools requiring a
payment based on the number of questions and recipients.
Non-probability convenience sampling [40,41] was used in this study. Data was
collected using both structured and unstructured questionnaires. The structured
questionnaire used a 3-point Likert scale (Where 1 = Not at all; 2 = Small extent 3 =
Great extent) to measure students’ response. The research instrument for this study
contained items constructed by adapting items generated from the extant literature
which were previously validated tools that were used to investigate the perceived
usefulness ,ease of use and challenges of adoption to e-learning. The survey items
were spread across three sections: Section A contained 4 items that capture
demographic data of the respondents including: gender, age range, course
undertaken, year of study and self-reported previous use of e-learning systems
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(computers, e-mails, Web 2.0 tools, etc.). Section B had 30 items on perceived
usefulness and ease of use and Section C had items on challenges of adoption of elearning.
The students were asked to elaborate on what they would recommend to enable them
to have a positive attitude towards e learning and to comment on why or why not
they felt the course was well organized. Data was analysed using descriptive
statistics and content analysis. Results were presented in figures and tables.

4.0 Results and Discussion
4.1 Response Rate
The response rate was 94 % as 236 students responded out of the targeted 250. This
response rate is adequate as proposed by Kothari [42] who considered responses
above 70% as being excellent.

4.2 Validity and Reliability
Validity and reliability of the instrument was face-validated by the research
supervisor and also by a measurement and evaluation (test) expert in one of the
universities within the locality. This validation procedure was aimed at checking the
content and overall format of the research instrument, including individual items, the
wordings and statements used.

4.3 Demographic Characteristics of Respondents
Descriptive statistics was obtained on the respondents’ demographic details.
4.3.1 Gender of Respondents
According to figure I, out of the 236 respondents, 158 were male (66.95 per cent)
and 78 were female (33.05 per cent).

256

Gender of the respondents

33.05
Male
Female
66.95

Figure 1: Gender of respondents
4.3.2 Age of Respondents
As indicated in figure 2, 38.08% were less than 20 years, 60.67% were between 2125 years and finally 1.26% were above 25 years.

Age in years

Age

More than 25 years

1.26

Between 21-25 years

60.67

Less than 20 years

38.08

0.00

10.00

20.00

30.00

40.00

Percentage
Figure 2: Age of respondents

257

50.00

60.00

70.00

4.3.3 Course Undertaken
The respondents were drawn from undergraduate programs in the School of Business
and Economics, whereby 40.25 % of the respondents are currently undertaking
Bachelor of Science in Economics,35.59% Bachelor of Commerce,18.64% Bachelor
of Science in Economics and Statistics, while 5.51% representing students
undertaking Bachelor of Accounting as shown in figure 3.

Course undertaken

5.51
18.64

Bachelor of Commerce
35.59
Bachelor of Science in
Economics
Bachelor of Science in
Economics and Statistics

40.25

Bachelor of Accounting

Figure 3: Course undertaken
4.3.4. Year of Study
Majority of the respondents are students in their first year (67.36%), followed by
second years at 16.74%, third and fourth years at 9.21% and 6.69% respectively as
depicted in figure 4.
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10.00
0.00
Year 1

Year 2

Year of study
Figure 4: Year of study
4.3.5 Use of E-tools
The study established that 57.20% of the students seldom e-tools while those who
use them use virtual classroom is most preferred by 29.23%. Majority of the
population, 86.44% use their phone as the gargets to access e-learning and this was
equally evident because of mobile phone penetration in the country.
Table 1: Use of e-tools
How
often
the
respondents use etools
E-tools often used

Gadgets used

Always
Seldom
Never
Emails
Video conferencing
Virtual classrooms
Search engines
Web based search course materials
Laptop
Phone
Ipad/Tablet

259

n
74
135
27
44
44
69
34
45
27
204
5

%
31.36
57.20
11.44
18.65
18.65
29.23
14.40
19.07
11.44
86.44
2.12

4.4 Influence of perceived Usefulness Towards E-Learning
Adoption
Majority of the students agreed to a great extent that e- learning was a useful
learning method (59.4%), that they believed e- learning facilitated their learning
(47.9%), that they believed e-learning enhanced their learning experience
(60.9%),that it gave them more time to explore a variety of learning sources (66.9%),
that it makes learning more interesting and enjoyable(51.7 %),that it had improved
their motivation to learn (53.5%), that it improved self confidence in expressing
ideas and opinions (57.9%), that it had helped them learn under minimal supervision
(65.1%), it had improved their self-discipline (54.9%). Majority agreed to a great
extent that feedback was prompt in comparison to traditional learning (56.8%), that
a variety of learning methods are employed by the lecturers (60.9 %), that it provides
flexibility in time (64.7 %), it provides flexibility and convenience in space since I
do not have to come (69.0%), feedback on assignments was timely (58.3%) and that
learning services such as electronic library services and technical support were
available (57.3%). The findings reveal that the majority of students agreed to a
great extent to the statements on perceived usefulness of e-learning. The findings are
in line with those of Almarabeh [37] and Adewole-Odeshi [38] who found that the
students had sufficient knowledge of its benefits and perceived the system as being
useful. The findings have been corroborated by Buabeng-Andoh and Yidana [43]
and Earle [44] who reiterated that students looked forward to online learning since
it enabled them to use the internet as well as participate in lessons while they were
in their homes. Unwin [45] pointed out the usefulness of e learning was useful as it
enabled timely and consistent content delivery, increased access to learning,
supported student centred learning and learning could go on in any place.
Meissonier, Houzé, Benbya and Belbaly [46] were assertive that students'
motivation, self-discipline and satisfaction enhanced e-learning outcomes. Previous
studies confirmed that perceived usefulness influenced student attitude towards elearning use [30. 35, 39] . According to Khirwadkar, Hewit and Chaudhari [47] elearning can provide learners with an exceptionally rich learning experience.
Table 2: Descriptive results for statements on perceived usefulness
Statements on perceived
usefulness
I believe that e-learning is very
useful learning method

I believe that e-learning
facilitated my learning

has

Not
at all

Small
Extent

Great
extent

Total

26

68

136

230

% 11.3

29.6

59.4

100.0

n

79

110

230

34.3

47.9

100.0

n

41

% 17.8
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Statements on perceived
usefulness
I believe that e-learning enhances my
learning experience

E-learning gives me more time to
explore a variety of learning sources.

E-learning makes learning more
interesting and enjoyable

E-learning has
improved my
motivation to learn.

E-learning improves my selfconfidence in expressing ideas and
opinions

E-learning has helped me to learn
under minimal supervision

On-line assignments has improved
my self-discipline.

Feedback is prompt
traditional learning

than

the

Not
at all

Small
Extent

Great
extent

Total

23

67

140

230

% 10.0

29.1

60.9

100.0

n

53

154

230

% 10.0

23.0

66.9

100.0

n

59

119

230

% 22.6

25.7

51.7

100.0

n

52

123

230

% 23.9

22.6

53.5

100.0

n

57

133

230

% 17.4

24.8

57.9

100.0

n

62

151

232

% 8.2

26.7

65.1

100.0

n

59

125

228

% 19.3

25.9

54.9

100.0

n

60

129

227

26.4

56.8

100.0

n

23

52

55

40

19

44

38

% 16.7
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Statements on perceived
usefulness

Not
at all

Small
Extent

Great
extent

Total

26

64

140

230

% 11.3

27.8

60.9

100.0

n

58

147

227

% 9.7

25.6

64.7

100.0

It
provides
flexibility
and
convenience in space since I do not
have to come

n

52

156

226

% 8.0

23.0

69.0

100.0

Feedback on assignments is timely

n

64

140

227

% 9.6

26.7

58.3

94.6

n

50

128

223

22.4

57.3

100.0

A variety of learning methods are
employed by the lecturers

It provides flexibility in time

Availability
of
learning
services such as electronic library
services, technical support

n

22

18

23

45

% 20.2

4.5 Influence of Perceived Ease of Use towards E-Learning
Adoption
Majority agreed to a great extent that they possessed an email address which they
used in the learning context (49.8%),that they had high expertise in using computers
for learning (46.2%),that they possessed expertise in general web surfing (43.9%),
that they had high expertise in using Internet for learning(61.1%),that the learning
process at the e-learning platform was clear and structured (50.5%), that they
believed convenience was an important feature of e-learning (62.5%), that they
used appropriate technology for e-learning (60.5 %), that the university provides
timely and adequately data bundles for use (47.9 %), that the language of delivery
of e-learning is easy to understand (61.5%), that online instructions by lecturer’s was
easy to understand (51.0 %), that the online discussion forums eased their
interactions with lecturers and classmates (50.2%) and that they were able to
navigate the LMS (learning management system) with ease and do their tasks
(45.1%).
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The findings reveal that the majority of the students are well versed with the elearning method. Thus the findings are in agreement with those of Almarabeh [37]
who found that the students were well acquainted with the e-learning system. Similar
sentiments are shared by Adewole-Odeshi [38] who revealed that students perceived
the system as being easy to use. Parker [33] alluded that learners who were
comfortable in using technology and had a positive attitude towards it were more
likely to be successful within an e-learning environment. Findings are consistent
with those of Al- Adwan, Al- Adwan and Smedley [32] and Davis [30] who
indicated that perceived ease of use significantly influenced attitudes towards using
E-learning. According to Selim [17], users who had the skills for using mobile
devices and computers and were familiar with web technology developed positive
attitudes. On the contrary (Felton, [48], Pelgrum, [49] and Ola-toye [50], posited that
computer experience did not reduce computer anxiety or aid in enhancing a positive
attitude. Lee, Hsiao and Ho [51] asserted that using ICT tools could enhance
students’ understanding of the instructional materials.
Table 3 : Descriptive results for statements on perceived ease of use
Statements on perceived ease of
use
I possess an email address and I use
it in the learning context

I have a high expertise in using
computers for learning.

I possess expertise in general web
surfing
I have a high expertise in using the
Internet for learning.

The learning process at the e-learning
platform is clear and structured

I believe that convenience is an
important feature of e-learning

Not
at all

Small
Extent

Great
extent

Total

n

46

66

111

223

%

20.6

29.6

49.8

100.0

n

50

70

103

223

%

22.4

31.4

46.2

100.0

n

57

67

97

221

%

25.8

30.3

43.9

100.0

n

33

53

135

221

%

14.9

24.0

61.1

100.0

n

34

76

102

222

%

15.3

34.2

50.5

100.0

n

23

61

140

224

%

10.3

27.2

62.5

100.0
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Statements on perceived ease of
use

Not
at all

Small
Extent

Great
extent

Total

I use appropriate technology for e- n
learning

30

57

133

220

%

13.6

25.9

60.5

100.0

n

55

60

106

221

%

24.9

27.1

47.9

100.0

n

22

63

136

221

%

10.0

28.5

61.5

100.0

n

39

70

113

222

%

17.6

31.5

51.0

100.0

The online discussion forums ease
my interactions with lecturers and
classmates

n

34

76

111

221

%

15.4

34.4

50.2

100.0

I am able to navigate the LMS
(learning management system) with
ease and do my task

n

46

76

100

222

%

20.7

34.2

45.1

100.0

The university provides timely and
adequate data bundles for use

The language of delivery of elearning is easy to understand
Online instructions by lecturer’s is
easy to understand

The students were asked what they would recommend to enable them to have a
positive attitude towards e learning. They suggested that the university should
provide them with e-learning bundles, that the timetable be strictly adhered to by the
lecturers, that the student email be activated and that to avoid disturbance during e
learning classes, the lecturers should keep on reminding students to mute their
microphones unless they want to comment or raise questions. Some students
mentioned that they would work on improving their self-confidence and also focus
their attention on learning more about the e-learning system. Some indicated that
lecturers should be audible throughout the lessons, the link to join online classes
should be sent early, e learning should be accompanied by handouts on topics
covered/study materials, students should be able to be let in on time for the classes,
more data bundles be issued for them to be able to access more study materials and
that feedback on assignments should be timely.
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Further the students were asked to comment on why or why not they felt the course
was well organized. Some students mentioned that it was well organized since they
had good lecturers, the learning activities went on smoothly, lessons were well
organized and that the e-learning system was user friendly. The course was
completed in time giving them adequate time to prepare for exams, lecturers were
well prepared and the course content was well delivered, lecturers arranged their
work systematically and it was easy to follow throughout the lesson, the lecturers
were audible, study materials were availed, lecturers explained course content with
clarity and provided suitable examples, topic and subtopics were structured well.
Rohleder, Bozalek, Carolissen, Leibowitz and Swartz [52] posited that e-learning
was friendly, provided good communication and was useful in accessing information
and materials.
While other students were of the opinion that the course was not well organized since
there were interferences during lessons by some students who did not mute their
microphones and also due to network fluctuations, some lecturers changed class
timings at the last minute, for quantitative courses e learning was complicated as it
involves calculations, some lecturers gave students a short notice of class hence
some missed the lessons or joined late and some students either failed to attend or
attended classes late due to lack of data bundles or when there was a delay in getting
the bundles on time. A few students mentioned that the lecturers were not audible
enough. Some students missed classes since the platform being used had reached its
maximum capacity hence they could not be let in and others indicated that some
things being displayed on the screen by the lecturer were not clear.

4.6 Challenges towards E-Learning Adoption
The challenges facing institutions of higher learning are leading most of them to
establish and implement strategies towards e-learning adoption. Many studies have
established that most higher education institutions in developing countries had
already established e-learning systems pre-COVID-19 pandemic period. They have
not been successful because of some challenges [53, 22]. .This current study
investigated and identified the important factors that impede the acceptance of elearning in higher educational institutions, at Masinde Muliro University and
Science and Technology. Understanding of these challenges would hopefully
provide a basis for university stakeholders to allocate the funds adequately to areas
of shortages identified.
Challenges for using e-learning were related to ICT infrastructure barrier, e-learning
user interface being not user-friendly, slow internet, lack technical support, limited
time, lack of awareness, lack of electricity, poor internet connectivity, lack of
technical support, limitations faced by the course lecture and lack of human contact.
Tarus, Gichoya and Muumbo [54] established that that the implementation
challenges faced by universities in Kenya have had continued negative impact on its
effective utilization e-learning resources.
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Table 4: Descriptive results for statements on challenges towards E- learning
Statements on challenges
towards E- learning
Access to computers/laptops on
campus and at home is limited

Inadequately
equipped
computer laboratories

Access to internet

Lack of awareness to e-learning

Slow internet connectivity

Inadequate
learning

training

on

e-

Lack of time

Lack of electricity

Lack of ICT skills by students

Inadequate knowledge by the
course lecturer in using elearning resources

Not at Small
all
Extent

Great
extent

Total

N

46

50

125

221

%

20.81

22.62

56.56

100.00

N

32

57

132

221

%

14.48

25.79

59.72

100.00

N

25

58

141

224

%

11.16

25.89

62.94

100.00

N

43

62

115

220

%

19.55

28.18

52.28

100.00

N

35

54

138

227

%

15.42

23.79

60.08

100.00

N

38

58

128

224

%

16.96

25.89

57.14

100.00

N

63

76

84

223

%

28.25

34.08

37.67

100.00

N

51

62

111

224

%

22.77

27.68

49.55

100.00

N

38

58

126

222

%

17.12

26.13

56.75

100.00

N

72

68

83

223

%

32.29

30.49

37.23

100.00
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Statements on challenges
towards E- learning adoption

Not at Small
all
Extent

Great
extent

Total

technical problems using the
LMS(learning
management
system)and any other virtual
environment

N

34

58

131

223

%

15.25

26.01

58.75

100.00

Inconsistent use of different
platforms is confusing and less
motivating

N

68

41

114

223

%

30.49

18.39

51.13

100.00

Lack of human contact affects
the learning mood

N

58

49

116

223

%

26.01

21.97

52.03

100.00

N

56

52

111

219

%

25.57

23.74

50.69

100.00

Inadequate support
technical team

by

the

Universally, the influence of information and communication technologies (ICTs)
has continually transformed the traditional framework in education and they have
continued to provide significant tools to support educational processes [55]. Access
to computers/laptops on campus and home was reported by 56.4% of the students to
affect learning while there are students who had no limitations of access to
computers nor laptops (20.8%). A study by Ruxwana,Msibi and Mahlangu [56],
assessed the readiness status of South African universities to adopt bring your own
device (BYOD) for education purposes, using a conceptualized BYOD readiness
assessment framework. They found out that even though most higher education
institutions in developed countries have adopted and implemented this strategy in
order to support students’ engagement and potentially enhance students’ learning
experience, the rate of BYOD adoption is slow. Barriers to its adoption include lack
of comprehensive policies by institutions, lack of inclusive infrastructure readiness,
and limited top management support.
Indeed computer labs would also play a vital role in bridging the gap to access to
appropriate gadgets to facilitate e-learning. A well-equipped lab will go a long way
towards supporting learners’ ease of e-learning. Inadequately equipped laboratories
is a challenge to a majority of the student (59.72%).In the same vein the study
established that 62.94% of the learners had no access to internet. Only 1.6% of the
students were not affected. In addition 60.8% of the students mentioned slow
internet connectivity to be a major problem.
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A majority of the students (51.85,%) cited lack of awareness to e-learning, in line
with this finding, inadequate training on e-learning was also observed as a limitation
(57.14%). According to Bubou and job [57] explored the role individual
innovativeness along with e-learning self-efficacy play in predicting the e-learning
readiness in an African context. They established that e-learning readiness enhances
the ability of learners to persevere and complete their studies. Hence, to harness the
full potential of e-learning as an educational strategy to increase broader access to
tertiary education to augment classroom instruction and eventually intensify
students’ learning outcomes in distance learning institutions, the authors emphasized
that it is imperative that we investigate the factors students perceive as significant in
their adoption of electronic learning systems, as this helps in predicting the
sustainability of e-learning programmes. The current study examined the knowledge
by the course lecturer in using e-learning resources and this was not reported
as limitation by a majority of the students(62.78%).Despite this finding further
regular training is needed by members of faculty to improve on their content
delivery.
Lack of time was not seen to be a limitation by a majority of the
students(56.85%).This findings are consistent with [58,59],who established that to
most learners, online instruction offers the flexibility and convenience to complete
learning units when and where a learner desires, as the issues of location and time
are no longer limitations to study.
49.55% of the students reported lack of electricity to be a limitation to e-learning,
while 56.75 % mentioned that they lacked ICT skills. According to Sawyerr [60]
higher education systems in Africa in the 1980s were complicated by the
diversification of categories of student, types of institutions, and the kinds of
knowledge demanded. Africa's universities were compelled to develop strategies for
coping and innovation. The result has been a halt in the decline in many instances,
and revival and growth in several others.
A majority of the students (58.75%) highlighted that technical problems using the
LMS (learning management system) and any other virtual environment
affected their attitude towards e-learning. Inconsistent use of different platforms is
cited by students to be confusing and less motivating (51.13%). Jayasena and Song
[61], conducted an interesting study on private cloud, e-learning system, that can be
easily installed by using standard local computing resources, without the need of
different hardware or external resources. The study framework solves the various
challenges faced by e-learning, and increases the availability, reliability and
scalability of cloud-based e-learning systems. This study demonstrated the
framework of Virtual Private Network (VPN), private cloud integration and resource
sharing in the university environment. The study further made us understand that the
e-learning platform was also scalable and capable to interconnect other multiplatforms that were developed in different locations across the globe.
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Lack of human contact affects the learning mood was equally reported to be
limitation to e-learning by 52.03% of the students. Zhang et al. [59] reported that
there is a feeling of neglect from the lack of immediate feedback in asynchronous elearning which may result in higher attrition rates, as established by [62],that learner
frustration, anxiety and confusion explains why learners drop out. In agreement with
these authors Arkorful and Abaidoo [63] in their study reported that students may
experience a sense of learner isolation or tendency to feel more disconnected than
professors perceive. [64]. Inadequate support by the technical team was observed by
a majority of the students (50.69%).

5.0 Conclusions and Recommendations
The paper investigated the determinants of student attitude towards adoption of elearning at Masinde Muliro University of Science and Technology. It has emerged
that perceived usefulness and perceived ease of use influence students' adoption of
e-learning. Further the study highlighted certain challenges such as limited access to
computers/laptops on campus and at home, Inadequately equipped computer
laboratories, limited access to internet, lack of awareness on e-learning, slow internet
connectivity, Inadequate training on e-learning, lack of time, lack of electricity, lack
of ICT skills by students, Inadequate knowledge by the course lecturer in using elearning resources, technical problems while using the LMS (learning management
system) and any other virtual environment, Inconsistent use of different platforms is
confusing and less motivating, lack of human contact which affected the learning
mood and Inadequate support by the technical team.
Based on the findings the paper recommends that;
x
x
x
x
x
x

Students should be enlightened on the usefulness of e-learning
The university should engage the students more on e-learning by
introducing a curricula making it compulsory to study e learning courses
The university should make it compulsory for students to acquire laptops
when joining the university
The university should equip its computer labs adequately and invest in IT
infrastructure to enhance smooth implementation of e-learning.
There is need to provide appropriate training to students as well as lecturers
on e-learning
It is imperative for the technical team to provide assistance to the students
at all times. Bentley, Parkin and Selassie, [65] also pointed out student
support as an area requiring improvement.

6.0 Suggestions for Further Research
A similar study should be replicated on a larger sample. A comparative study on
student attitude and e learning adoptions between public and private universities
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should be done. A study should be conducted on other factors influencing e learning
adoption such as organizational resources and lecturer attitude.
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Abstract
COVID-19 has had a massive impact on education in Kenya,
particularly in low-income rural and urban areas where schools
typically experience more significant disadvantages due to poverty and
inequality. This paper bases its analysis on a case study of eLearning in
a rural Kenyan secondary school. Over 40% of Kenyans live in absolute
poverty. The pandemic's impact means a sizeable portion of the
population now risks re-entry into poverty. Most of those living in these
areas rely on informal means for their livelihood without recourse to
any form of social security.
Despite Kenya's development plans strongly converging on education
and ICT integration, successes in both areas are small, sporadic, and
lacking in equity. Students, teachers, and administrators feel this impact
strongly in the education sector in low-income areas with little or no
online resources and adequate systems in place for use.
This study outlines the case of Kapkoi Girls delving into the education
policy direction and the links between ICTs development and
eLearning. Using SDGs 4 as a framework, the authors analyse
motivations, outline direction, and conclude with suggested areas for
future research. The paper utilises secondary data to critically evaluate
state policies and actions before and during the 2020 academic year.
Finally, it maps the continuing challenges; lessons learned and
concludes by suggesting possible solutions and areas for future study.
Keywords: eLearning, Inequality, COVID-19, education policy
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1.0 Introduction
In Kenya, the impacts of COVID-19 on education requires an emergency move to
online learning, which is challenging [1, 2, 3, 4]. This paper claims that this is mainly
due to a lack of ICT infrastructure, technical expertise, and psychological
preparedness. It will use a case study to highlight these factors.
Information and Communication Technology (ICT) refers to the electronic means
of capturing, processing, disseminating, and storing information [5]. The critical role
ICT plays in well-being and development is documented by several authors [6,7, 8,
9]. It is, therefore, imperative that ICT development is in line with a country's socioeconomic development [10].
Due to the underlying unpreparedness and lack of development in ICTs, school
closures conducted globally to control the spread of the virus and mitigate the
pandemic's impact has impacted and will continue impacting learning continuity in
Kenya [1,11,12]. In addition, COVID-19’s anticipated consequence global
economic impact that will massively affect people's livelihoods in low- and middleincome countries [13,14,15,16]. The COVID-19 impact will reveal pre-existing
inequalities, including income, digital, and gender inequalities, to impact developing
countries and low-income sectors more [17,18,19,20].
As was the case globally, school closures in Kenya were necessary to stop the spread
of the virus, which meant the move to online learning [21]. However, poverty levels
and lack of preparedness in Kenya resulted in school closures leading to loss of
learning increased dropout rates, and to even higher inequality [15]. Even before the
pandemic, the world was in a learning crisis, with children and youth out of school
and experiencing low schooling quality [15]. Inequality exacerbates these concerns
further; the most disadvantaged have the worst access to schooling, highest dropout
rates, and most significant learning deficits meaning a world that is off-track to meet
SDG4 [15] [22].
This study begins with a detailed profile of the case of Kapkoi Girls by outlining the
current situation regarding COVID-19 and eLearning. Then, to fully understand the
limitations of Kapkoi Girls’ capacity to integrate eLearning, an overview of the
countries socio-economic status sets out a basis for the impact that school closures
are having and will have on education attainment. It then delves into the education
policy direction and investment in ICT infrastructure, technical expertise, and
psychological preparedness as critical factors at the core of ICTs development and
eLearning. Finally, using SDGs as a framework, the authors analyse global and local
policy direction, resources, motivations, outline direction, and conclude with
suggested areas for future research.

276

2.0 Case Study: Kapkoi Girls
Kapkoi Central Girls is a public all-girls district secondary school situated in rural
western Kenya. Operating as both a day and boarding school, its students mainly
come from low-income backgrounds. Often, they lack basic needs and are hardly
able to afford two meals a day. Characterised by such disadvantages and nestled in
a farming area, some students are forced to work as casual farm labourers to add to
their families' income even during term time.
Before the pandemic and nationwide lockdowns, pedagogically, traditional methods
were being used to teach, including lectures, demonstrations, explanations, etc. The
school possesses only one computer for the whole of the 350+ students. Also, all
the teachers have limited interaction with ICT. ICT integration is, therefore, at best
minimal but mostly non-existent. One teacher uses the camera projection for maths
and chemistry demonstrations to display experiments onto whiteboards installed in
all the classrooms, reducing overcrowding around the demonstrations. These
whiteboards are a novelty among schools, and the students find these sessions both
exciting and stimulating. These experiences are, however, rare as not all teachers
possess computer literacy. Other subject teachers mostly neither have the capacity
nor are interested in the utilisation of eLearning. The most important use for the
computer is for the analysis of exam results.
There is hardly any e-Learning taking place during the lockdown, a common
situation with most schools in the district experience. In Kapkoi Girls school, the
earlier weeks had one of the teachers teach maths and business studies through
eLearning. This quickly revealed limitations as only two students responded as most
learners were unable to access smartphones. For the few with access to smartphones,
data bundles are expensive and therefore prohibitive. Additionally, most homes also
lack access to electricity, which renders other media like radio and television also
inaccessible.
Due to exams playing a pivotal role in the annual school calendar, the educational
material offered for eLearning is limited to basic revision material that required
further simplicity to be delivered through WhatsApp as this was necessary for the
pending exams. After insisting that exams would proceed as scheduled in the first
weeks of the lockdown, the government made an about-turn, perhaps realising the
impossibility of a countrywide engagement with eLearning. The U-turn from the
government to scrap exams considering the obstacles accessing online learning
meant that any motivation to teach and learn all but died.
Delayed entry into schooling for children means that most learners start school older
than the typical six years or below. Some start school as late as when they are ten
years old. By the time they reach high school, they are in their twenties. This fact is
relevant as it explains the lack of interest in education and, therefore, also in
eLearning. For there to be an understanding of the underlying issues that hinder ICT
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integration, the following section outlines the prevailing socio-economic conditions,
and the impact COVID-19 has on ICT integration and on eLearning.

3.0 Socio-Economic Underpinnings
Economic shock though not ideal, remains an anticipated consequence of the
pandemic [16]. Before the pandemic, poverty and inequality were contentious areas
contributing to disadvantage and marginalisation [23, 24, 25, 26]. The IMF predicts
a more significant drop in the global economy than that of the 2008/9 financial crisis,
with impacts expected to reverberate from the government to the homes [15]. A large
and growing population engaged in informal means of livelihoods as poverty and
inequality continue to grow [27, 28, 29, 14]. The proportion of those engaged in
informal livelihoods is as high as 70% of the population in Kenya [14].
The mixed economy of welfare leaves pockets of marginalisation without welfare,
necessitating informal livelihoods [14]. In a country already struggling with a high
level of poverty, COVID-19 will lower living standards; in some cases, the projected
figures of loss of income are over 80% [15]. Characteristics of informal livelihoods
include poverty, low productivity, and the absence of social protection, low income,
poor housing, and lack of access to governance structures or social security [14].
Informality has implications for eLearning as the well-being of those engaged for
their livelihoods disadvantage generally experienced hinder their capacities to invest
in ICT infrastructure, technical expertise, and psychological preparedness [19].

However, the socio-economic impact will reveal uneven distribution as Kenya is
also a highly unequal country [30]. Inequality reflects in various ways, including
differences in income levels [31, 32], location-based inequalities [33, 34, 35],
gender-based inequalities [36, 37, 38, 39], and relevant to this study is the digital
divide particularly the gender digital divide [40, 41, 42, 43]. The digital divide refers
to the gap between the digitally literate and the exposed or illiterate [44]. Several
scholars have contributed to studies on the digital divide [40] [45] [43] mainly citing
the importance of closing the gap in the interest of optimising the effectiveness of
national innovation systems [46].
Despite the government's effort to integrate eLearning, prevailing inequalities
plague the process. For example, having shown limitations, free primary education
has led to the proliferation of private schools that offer better services, including
access to eLearning but at a cost. eLearning is not absent countrywide; it is
inaccessible to public schools reflecting prevailing inequalities and digital divides
[33,34].
Gender inequality in education is also prevalent, which means poor girls' outcomes,
especially those with low income or marginalised areas [15, 47]. Poor attendance,
higher school dropout, likelihood, and expectation to provide labour culminating in
poor academic outcomes, dropping out, or early marriage. School dropouts are likely
to increase significantly among the most disadvantaged with a gender bias towards
girls. These also manifest in child labour and early marriage for children and youth
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[48, 49]. For example, the unfortunate reports of many schoolgirl pregnancies during
the lockdown concerns global to national and community levels [49]. Deprivation
manifests in a lack of access to menstruation materials, sexual and mental health
support [15]. Getting a handle on poverty is problematic, especially as most lowincome areas engage in various forms of informal livelihoods for their well-being.

Schools offer education but are also responsible for student welfare and security
[11]. School closures mean removing this level of security, exposing many schoolgoing students to various forms of vulnerability [34, 49] such as homelessness, food
insecurity, lack of healthcare and welfare services for persons with disabilities [11].
Boarding schools are popular among Kenyans. All aspects of student well-being are
the responsibility of the school, from food, healthcare, and overall safety [34] [49].
The economic pressures render households unlikely to value education cost books,
private lessons, and eLearning [19].
The following section is an overview of education policy illustrating a disconnect
where policy that broadly encompasses ICT integration does not translate in practice.

4.0 Education Policy and ICT
The Kenyan government recognises the importance of ICT in development and the
role education plays in realising that goal [15, 50]. The plan to make Kenya a middlelevel economy is to invest in ICTs, countrywide infrastructure, and school
integration [50]. Free primary education introduced in 2003 was to fulfil the
Education For All (EFA), the then global agenda [51, 52]. EFA resulted in large
enrolments, as had happened in previous moves since post-colonial times [53].
However, the available structures could not sustain the large enrolments resulting in
overcrowding, lower education quality, and waning teacher motivation [53]. The
enrolment versus quality situation issues has remained unresolved, resulting in
private schools' growth [53]. The ministry of education in 2006 developed its sector
policy on ICTs in education, aiming to make "ICTs a universal education and
training tool." The realisation of the plan was through the facilitation of ICT in
schools, colleges, universities, and other educational institutions [54, 55]. The
strategies target education institutions, teachers, learners, and communities and
ensure their equipment of appropriate ICT infrastructure and skills for use [55, 54].
The realisation of these plans faces a range of challenges, including lack of
resources, and the lack of modernisation of teaching pedagogies and psychological
barriers [5].
Lack of resources in institutions, lack of administrative support, and an overall
negative attitude towards ICT integration among teachers and school administration
trickled down to students' perspectives. Sections of the country, especially the highincome urban areas benefit from better ICT infrastructure, but rural areas suffer a
lack of infrastructure and more severe levels of poverty and deprivation [4]. The lack
of resources is evident, especially prior to the elections, the current president
promised all primary school children would possess a laptop. This promise was
never delivered [4].
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The modernisation of teaching pedagogies is necessary to enable ICTs as
transformational for teaching and learning. Teacher training in ICTs increases their
confidence, motivation, and commitment [5]. However, studies of ICT teaching in
Kenya first cite the lack of ICT training or requirement in teacher training
institutions [54]. The lack of training limits the capacities of teachers to learn how
to use technologies in lessons planning and delivery. They, therefore, were illprepared for the emergency move to online learning due to the pandemic [54].
ICT in integration in education, therefore, remains low or non-existent. Therefore, a
change of attitudes is evidently a requirement for all stakeholders, including
educators, curriculum developers, administrators, and policymakers who must deal
with attitudes and how best to deliver ICTs by Investment in ICT infrastructure,
technical expertise, and psychological preparedness [56]. In addition, much more
input is necessary to integrate ICTs globally to the household level [19].
SDGs offer a framework that can push for state-wide ICT integration bearing in
mind a country prevailing socio-economic condition. The following sections explore
SDG4 – quality education as a goal and what this means for universal education and
eLearning.

5.0 SDG4
Under the previous Millennium Development goals (MDGs), Education for all
(EFA) – the Dakar Platform for Action. Education was considered a narrow focus
on universal primary education [58]. SDGs go beyond this, whereby SDG4 mentions
expanding education access at all levels and encompasses literacy and numeracy to
include more comprehensive learning, including global citizenship, sustainability,
and gender equality. The SDGs, as SDG4, offer a vision of quality education that is
free, inclusive, and oriented towards reducing equalities – to ensure inclusive and
equitable quality education and promote lifelong learning opportunities for all [15]
[58].
Education impacts other SDGs directly and is key to realising all the other SDGs
[57]. For example, SDG3 good health and well-being, SDG5 gender equality and
women's empowerment, and SDG8 decent work directly impact education SDG4
[59]. Quality and equality form the basis of targets for SDG4 linking access
throughout the learning period, skill training, literacy and numeracy, and the content
which must include knowledge and skills that promote sustainable development,
gender equality, human rights, and promotion of cultures of peace and non-violence
(Unterhalter, 2019).

6.0 Policies and Practice
The case of Kapkoi Girls School exhibits the disconnect between rhetoric and
practice. This case harnesses the global nature of SDGs and pushes for countries'
goals to align and to realise ICT and eLearning goals. Quality education that is
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exclusive, equitable, and lifelong are SDG4 education targets [60]. For schools like
Kapkoi Girls already experiencing socio-economic disadvantages and challenges
stemming from poverty and lack of basic needs. These factors drive the student into
late entry into school, the need to undertake paid manual labour during school time,
and lack of access to ICT resources both at the household level and in this case at
the institution level. Possessing a single computer for a whole school exhibits
strongly the lack of policy preparedness to avail ICTs broadly.

The COVID-19 impact on the economy will result in even less government spending
on education, reducing resources available to teachers and students. These cuts will
negatively impact teaching quality. The learning loss and long gap in teaching also
mean that teachers work harder to catch the student up with the national curriculum.
The historical deficit in learning, together with the current pandemic-led low
education attainment, will mean further learning poverty means that a whole
generation fails to have the opportunity to realise their potential, have low lifetime
productivity and earnings [15].
The target to eliminate gender disparities also manifests itself in that academic
attainment is less valuable for girls. In addition, the older school entry age means
that these already marginalised students are less likely to be attached to schooling,
resulting in higher dropout rates. Overall, there are chances of an increase in criminal
activity and risky behaviours among children and the youth.

The Kapkoi Girls case reflects the lack of technical expertise from household to
institution level. The teachers do not possess ICT training, lack access to ICT
resources as well as motivation. eLearning due to the pandemic meant learning from
home with the help and supervision of parents and guardians. However, in the case
of Kapkoi girls, the socio-economic arrangements mean they do not have the
material resources and the technical guidance necessary to support this. Often, they
do not even have access to electricity.
eLearning integration at the national level exhibits a lack of capacity and flexibility
in changing the education model attributed to underlying resource and infrastructurerelated disadvantages resulting in the absence of teacher training and student
engagement. However, disadvantage and inequality are not registered broadly. For
example, for the wealthier across the country, schooling proceeds seamlessly to
online learning, setting the stage for further inequality. Remedying this situation
must be prioritised. There is no more significant argument for prioritising education
beyond education playing a critical and imperative role in achieving all the other
SDGs goals, either directly or indirectly [57].

7.0 Conclusion
The continuing challenges to ICT integration and consequently eLearning are due to
a lack of ICT infrastructure, technical expertise, and psychological preparedness.
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The Kapkoi Girls case highlights COVID-19 impacts and the challenges on
education in Kenya of the emergency move to online learning ICTs. Education plays
a critical role in development.
These reflect in global ideas of development and country-level strategic plans, as is
the case in Kenya. It is, therefore, imperative that ICT development is in line with a
country's socio-economic development, but in the case of Kenya, ICT development
is sporadic and unequally distributed. Furthermore, the lack of capacity for most
schools to move to online learning is due to the pandemic and reflects not only
resource scarcity but a lack of concrete plans for ICT integration.
School closures necessary to control the spread and mitigate the effects of the
pandemic resulted in the loss of learning. For example, in Kenya, as reflected in
Kapkoi Girls, due to the underlying unpreparedness in ICT coupled with poverty
and disadvantage now heightened by the pandemic, both the institution and
individuals cannot participate in online learning at any level. However, this impact
will exhibit pre-existing inequalities, including income, digital, and gender
inequalities, to impact developing countries and low-income sectors more.
The policies outlined both as national education strategies and those from SDG4 on
education offer objective realisable goals within which possible solutions lie.
Revisiting these offers the country a starting point that must move beyond metre
rhetoric to application. Application of policy prescription as well as learning from
other regions will form the basis for suture research.
The learning crisis and deficit recorded before the pandemic will exacerbate preexisting inequalities. The most disadvantaged have the worst access to schooling,
the highest dropout rates, and the most significant learning deficits meaning a world
that is off-track to meet SDG4. Thus, the Kenyan education development goal fails
to meet a country's educational needs, affecting human capital accumulation and
overall development prospects.
Suggested areas of future study, the authors offer this case study as a starting point
for more detailed analysis of ICT integration in Kenya especially in low-income
areas. A larger analysis study or survey would offer more insights and areas for
comparison. Additionally, interdisciplinary studies that consider all aspects of
livelihoods such as human development approaches will highlight how best to
realise outcomes that support education and eLearning more broadly by firstly
ensuring sustainable livelihoods. SDGs offer a global platform for comparisons and
learning therefore studies from other countries can illuminate policies across
borders.
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Abstract
Digitalization has been a priority for education in Armenia, and since
2009 digital skills were integrated into teaching and learning activities
at the Armenian Educational Institutions. In the following years, the
government strategy was directed towards development of the online
learning culture in the education field.
The Covid-19 crises immensely affected the quality of learning.
Generally, further developments indicate that the influence of
technology on the teaching process is apparent and that universities
need to transfer their potentials to create an appropriate environment
to use the online platforms.
This paper reports the findings of a survey that sought the opinions and
feelings of the students and presents the strategies at ASPU used to
address the crisis generated by the COVID-19 pandemic.
Keywords: quality of teaching and learning, students' opinions,
COVID-19 crisis, soft skills, digital learning modes, strategy.

1.0 Introduction
The COVID-19 pandemic had a real psychological impact on both students and
teachers. While some believe that the rapid move to online learning will result in a
poor user experience, others believe that a new hybrid education model will emerge,
with significant benefits [1].
There have already been successful transitions amongst many universities. However,
there are universities where students are faced with challenges to participate in
digital learning. For example, in Switzerland, Norway, and Austria, 95% of students
have a computer to use for their schoolwork, while in Indonesia, only 34% have such
opportunity [2].
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Due to the Coronavirus-2019 pandemic extensive impact on the global higher
education sector scholars questioned if higher education was ready for the
forthcoming digital era of learning [3]. University staff and educators had to meet
new online education challenges demonstrating pedagogical skills in an online
classroom, addressing their managerial role, establishing relationships with students,
and providing technical support [4].
Online learning can be effective if there are several conditions: trained specialists,
lecturers, and technicians, appropriate logistical base, interactive methods in
teaching, development of technological infrastructure, availability of quality digital
libraries. Some control mechanisms are also needed to ensure a proper level of
education.
When the lesson shifted from the physical to a technological mode, it did not mean
that universities had online teaching and learning experience. We can state that
Moodle, Google Classroom, Blackboard are learning management systems that help
document, administer, track the learning process. Zoom, Skype, Viber, Microsoft
Teams, Google Hangouts are communication tools. Teaching through Google
Classroom with Google Meet tool when pedagogy is not integrated into online
teaching means that universities simply convey the physical lesson to a student
through technology.
Online education should ensure technological, pedagogic-educational, and socioeconomic aspects. Universities should create a sustainable system that will gradually
empower teachers and students with software, hardware, network, and pedagogical
capacity to utilize those meaningfully. That system needs to be incorporated into
every teacher’s and student’s common practice.
Many universities initially focused on transitioning of the content to an online
environment, and not necessarily on online pedagogy [5]. Others faced with
problems related to socially disadvantaged learners. Limited access to technology
and internet impacted the students’ ability to be engaged in an online environment
[6].
In South Korea, Iran, and Italy the pandemic situation in the higher education sector
brought changes which made them focus on their own operations [7]. Australian
higher education has responded to COVID-19 with varied effectiveness. The
majority of universities progressed to alternative forms of learning. Some had a
temporary halt to learning to design online learning (e.g., Macquarie University,
2020; Monash University, 2020; Victoria University, 2020) and others made rapid
progressions towards online learning without suspending offerings (e.g., Australian
National University, 2020; University of Tasmania, 2020) [8].
With the transition to online system China turned attention to the quality of the
learning experience [9]. Some issues occurred in implementing online learning by
major state universities of Egypt, e.g., in Cairo University, related to the availability
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of the right hardware and software, networks, and storage capacity. Other
universities such as Alexandria University opted for live and recorded sessions [10].
During the COVID-19 crisis, Jordan universities were required to provide the
Ministry of Higher Education and Research with the number of courses converted
to online learning platforms [11]. University College Dublin (UCD), like many other
higher educational institutions on the island of Ireland, implemented dedicated
teaching continuity measures for academic staff and students [12]. Romania
suspended classes at the beginning of March 2020 and started online teaching on
specific educational platforms and implemented video conferencing tools. All above
mentioned shifts together with the need for fast adaptation determined serious gaps
and improvised teaching methods [13].
The Government of Armenia initiated several activities to ensure online courses and
distance learning. Therefore, the Education, Science, Culture, and Sports Ministry
(ESCS Ministry) of Armenia directed efforts to find various solutions to get through
the situation.
After evaluation of the results of numerous studies, the Armenian State Pedagogical
University (ASPU) administration decided to implement Google Classroom as an eplatform for learning and teaching, which was introduced to students and academic
staff.
The Google Classroom learning platform of the ASPU was implemented in 2016.
During those years, it has been updated to enhance the quality of teaching and
learning, and to improve the technical aspects. New tools for online lectures and
their recording have been integrated into the remote platform.
At ASPU, the Google Classroom platform is used not only to exchange the materials
but also courses are created according to a certain structure. These include video
lectures, special assignments, tests, surveys, projects, electronic participation books,
various literature resources, and distribution materials, which allow the students to
master the theoretical material and perform assignments gradually.
In this paper among internal and external stakeholders we covered only the student’s
opinion. In further research the teachers’, employers’, institutional finance
providers’ opinions will be analysed.

2.0 The Survey
2.1 Methodology of the Survey
Following the previous study that reported the strategy and actions taken by
institutions and staff during the rapid transition from a traditional model of education
to a fully online mode, this case study paper reports the findings of a survey that
sought the opinions and feelings of the students [14].
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The respondents are the students from the Educational Management Master's Degree
Programme of ASPU. The programme was launched within the framework of the
international project in 2014, aiming at preparation of management specialists in the
education field. The annual planned number of full-time students approved by the
ESCS Ministry of Armenia should not exceed 15 students.
The important data related to the survey:
x Data collection: February 23- March 9, 2021
x Respondents: students
x Sample size: 25 respondents from first and second-year students
x Data collection method: online questionnaire
x The mode of study: full time
x The duration of the course: 2 years
x The gender: female
x The age of students: 23-40 years old

2.2 Results of the Survey
The majority of respondents (64%) evaluated their technical skills at the start of
pandemic as high (see Figure 1).
0%
36%
64%

high

medium

low

Figure 1: How would you evaluate your
technical skills at the start of the pandemic?

About 84% mentioned the high-level experience related to online learning
environment at the beginning of the pandemic (see Figure 2).
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16%

84%

high

medium

low

Figure 2: How would you evaluate your experience at the start
of the pandemic in online learning environments

According to the survey results, all students stated that they had internet access at
home when the pandemic broke out. Moreover, it was mentioned that they had
access to any of the following equipment before the pandemic: Desktop, Laptop,
Tablet, Smart mobile. Most of them upgraded their equipment, - 56 % themselves,
28% by the help of university (see Figure 3).

16%
28%

56%
College / University

Myself

N/A

Figure 3: In case you acquired or upgraded any equipment,
please tick below to show who provided the equipment

The average number of students sharing the equipment with their family members
varied from 2-3 persons. The overwhelming majority of respondents (68%) said that
they got monthly technical support from the university during the pandemic (see
Figure 4).
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Monthly
Weekly

16%

36%

68%

4%

12%

16%

Daily

0%

8%
0%

50%
University

Family

100%
Friends

Figure 4: How frequently (Daily, Weekly, Monthly, Never) did you have
technical support and by whom during the pandemic?

The below stated results indicate the most used platforms by students since the
outbreak of the pandemic: Zoom, WhatsApp, Viber, and Skype - 96%, Google
classroom - 100%, Webex- 40%, Moodle- 32%, Microsoft Teams - 24%, Adobe
Connect - 4% (see Figure 5).
.

Zoom
WhatsApp
Webex
Viber
Skype
Moodle
Microsoft Teams
Google Classroom
Adobe Connect

96%
96%
40%
96%
96%
32%
24%
100%
4%
0%

20%

40%

60%

80%

100%

120%

Figure 5: What learning and communication platform(s) have you been using?

Survey results indicate that during the pandemic Self-study was used by 60% of
students mainly in weekly degree, 84% of students used Self prior study primarily
in weekly degree, 48% of the students used recorded broadcast equally in weekly
and daily degree and 88% of the students used live class learning methods primarily
in daily degree (see Figure 6).
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0%

Self study

60%

40%
0%

Self prior study

84%

16%

Recorded broadcast

48%
48%

4%
4%
8%

Live class
0%

88%
20%

40%

Monthly

Weekly

60%

80%

100%

Daily

Figure 6: What learning methods, and to what degree,
did you use during the pandemic?

As a result of the survey, 92% of students mentioned that they spent more time on
learning during the lockdown than before it.
During the pandemic, 52% of students mentioned that the learning attitude to studies
became very serious than before the pandemic (see Figure 7).
80%

72%

70%
60%
48%

50%

52%
Serious

40%
30%

28%

Very Serious

20%
10%
0%
Before

During

Figure 7: What do you think of your learning attitude to your studies
before the pandemic? What do you think of your learning attitude
to your studies during the pandemic?

Considering students' opinions, the practical subjects (72%) and internships (28%)
more severely affected by the pandemic, and 100 % of the students mentioned that
theoretical subjects were less affected by the pandemic (see Figure 8).
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28%,

72%

practical subjects

internship

Figure 8: Which subject(s) was / were most severely affected by the pandemic?

Students are generally satisfied (good and very good) by their interaction with the
lecturers before and during the lockdown( see Figure 9).
120%
100%
80%

40%

32%

60%

68%

Before

After

60%
40%
20%
0%

Good

Very good

Figure 9: How would you describe your interaction with
your lecturers before the lockdown?. How would you describe
your interaction with your lecturers the lockdown?

All students mentioned that the University provided the appropriate guidance
regarding the protection of private data, and 84% of respondents stated that
participated in training about cybercrime during the migration to online learning.
Survey results indicated that 36% of students preferred to study online, 16 % faceto-face, and 48% in hybrid modes (see Figure 10).
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60%
48%

50%
36%

40%
30%

16%

20%
10%
0%
Online

Face-to-face

Mixed

Figure 10: Having experienced online learning, do you
prefer online, face-to-face or mixed mode?

According to the survey results, lectures were best delivered in live online, seminars
(40%) in mixed mode, labs (72%) in the face-to-face mode, workshops (48%) in
recording (see Figure 11).

160%
140%
120%
100%

16%
20%
12%

80%

8%

60%
40%

72%

32%

4%

88%

20%

40%

0%

4%

44%

48%

8%

4%

Lectures
Seminars
Workshops
Labs
Figure 11: Based on your own experience, how each of the
following teaching methods were best delivered?

The development of online courses requires certain knowledge allowing the lecturers
to create interactive lessons aiming to meet modern requirements. Students are sure
that online education is the education of the future. The sooner universities will
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develop this field by using appropriate tools, and the more competitive they will be
in the future. At the same time the survey results show that students also value the
nature of the integrated relationships, the interaction between students and lecturers.
They prefer face-to-face mode for labs and internships. In general, according to
findings the majority of students preferred to study in hybrid mode.

3.0 Conclusion and Further Actions
Ensuring the quality of online teaching and learning tools and caring about
sustainable systems, it is necessary gradually to empower teachers and students with
software, hardware, network, and pedagogical capacity to utilize them meaningfully.
Therefore, a significant investment in online education is required.
Learners have alternative opportunities to gain knowledge through digital
technologies, which forces them to reconsider teachers' roles. The teacher's role in
the context of 21st-century education can't be only knowledge-oriented; it should be
aiming to provide future life skills. In an ever-changing integrated environment,
students should be very flexible and adaptive. Besides the digital skills, in the job
market required skills are creativity, communication, collaboration, compassion,
emotional intelligence, and teamwork. Above mentioned skills students can gain
only during the face-to-face mode. Therefore, to enhance students' digital and soft
skills in parallel with professional skills, university is paying attention to hybrid
mode advantages.
In general, the crisis may be an opportunity to explore alternative education
organization approaches that foster the autonomy of students to manage their
learning and provide additional support [15,16].
In the long run, the following strategies are suggested at ASPU:
x Develop a vision that acknowledges the university's commitment to key
educational principles: equity, quality, wellbeing, and safety.
x Choose the hybrid model of education delivery based on the assessment of
resources and stakeholders' feedback.
x Provide professional development for teachers and course leaders and
administrative staff.
x Enhance students' digital and soft skills in parallel with professional skills.
x Implement actions directed to achieving strategies by bringing together
tools, and available resources.
x Develop tools to monitor implemented actions and understand progress.
x Establish a communication strategy by engaging stakeholders and
considering available human and technological resources.
Further monitoring of the external and internal stakeholders' perceptions of the
institutional responses is needed to identify the most critical areas of concern as the
pandemic continues to affect teaching and learning quality.
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Abstract
It is difficult to imagine universities, schools and other educational
institutions having the ability to overcome pandemic challenges and
continue providing education for all students in the 1990s – early
2000s. Realistically, because of lack of access to the Internet and
necessary equipment twenty years ago, it would have been
impossible to arrange virtual live and interactive classes. Fortunately
for students and educators today, technology has advanced to such a
high level that the educational process could continue. To mitigate
the spread of the pandemic virus, universities and colleges would
shift all of their face-to-face and hybrid classes to fully online.
Professors, who had no or little experience designing or teaching in
the online environment, and/or didn’t consider online teaching as a
complete equivalent to replace face-to-face classes, were challenged
to design and implement instruction for online delivery with little to
no warning, all in the midst of a pandemic with its own fears and
unknowns. We have also to take into account that the student
population had little to no idea what to expect with online learning.
PURPOSE: The purpose of this study was to gain a better
understanding of and to compare Russian and United States college
and university students’ challenges, experiences, and views of their
educational experiences after the rapid migration from traditional or
hybrid learning to fully virtual education as a result of the
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coronavirus pandemic, with particular attention to study habits,
communication levels, and teaching modality preference before and
during the pandemic. METHODS: 91 subjects (48 Russian students;
43 United States students) completed an anonymous and nontraceable Google Forms survey. Institutional Review Board (IRB)
approval was obtained prior to dissemination of the survey form
weblink. Subjects were enrolled in classes at the universities where
authors teach. The questionnaire was designed to ascertain subjects’
demographics, facilities, learning, communication, privacy and
security, and a section that allowed students to provide open
comments. RESULTS: Data from this study show that just over half
of both US and Russian students indicated that they did not spend
more time studying during the lockdown than before. Both US and
Russian students were either casual or serious about their learning
attitude before the pandemic, and during the pandemic, students
from both countries’ attitudes fell to a more casual to indifferent
attitude. Regarding communication with lecturers, prior to the
lockdown, the majority of US students interacted with their teachers
weekly, whereas the majority of Russian students reported daily
interactions. During the lockdown, the majority of respondents
indicated they still maintained weekly interactions with teachers,
however, the percentage decreased significantly, and lower levels of
communication increased. While the daily interactions with teachers
with Russian students decreased, the frequency of interactions with
teachers predominantly remained at higher levels, although there was
a slight increase in the lower levels of communication. Having
experienced online learning, 35% of both US and Russian students
indicated they preferred a mixture of both face-to-face and online
format. Interestingly, while only 9% of US students preferred online,
23% of Russian students preferred online only. CONCLUSIONS:
The comparison of study habits and communication levels with
teachers shows that US and Russian students were fairly similar in
their response’s pre-pandemic. Russian students reported more
overall communication with their teachers during the pandemic than
US students. Interestingly, a higher percentage of Russian students
reported preferring online format than US students, which may be
connected to their more frequent communication with their teachers.
Keywords: online learning, study habits, communication, pandemic

1.0 Introduction
1.1

Shift to Fully Online Learning as a Result of Pandemic

It is difficult to imagine universities, schools and other educational institutions
having the ability to overcome pandemic challenges and continue providing
education for all students in the 1990s – early 2000s. Realistically, because of lack
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of access to the Internet and necessary equipment twenty years ago, it would have
been impossible to arrange virtual live and interactive classes. Fortunately for
students and educators today, technology has advanced to such a high level that the
educational process could continue. On March 11, 2020, the World Health
Organization (WHO) declared the COVID-19 virus a worldwide pandemic [1]. The
result of this declaration was that, in an effort to mitigate the spread, universities
and colleges would shift all of their face-to-face and hybrid classes to fully online.
Professors were challenged to design and implement instruction for online delivery
with little to no warning. According to a report by Celia Miller, [2] in the United
States (US) only 46% of faculty members stated they had taught an online course
prior to the transition to online due to COVID policies. Furthermore, 43% of
college/university students enrolled in traditional face-to-face classes had not taken
online classes prior to the transition to online. Given that, consider that about half
of the student population had little to no idea what to expect for online learning,
while only about half of the faculty had any experience designing or teaching in the
online environment, all in the midst of a pandemic with its own fears and
unknowns. According to the analytical report Lessons of Stress-Test by the
Ministry of Science and Higher Education [3], in Russia 60% of university
lecturers seldom or never taught their courses or delivered their lectures online
before the COVID-19 pandemic. They graded their technical skills (ability to use
cloud technologies) as 3.5 of 5. They didn’t consider online teaching as a complete
equivalent to replace face-to-face classes. At the same time 34% of students
considered on-line learning to be as effective as off-line classes, though 40% of
them stated increase of academic load. Thus, we can see contradictory information.

1.2

Background

The analysis was carried out based on the responses of the survey distributed to
students at Illinois State University and Vladimir State University. The survey was
also distributed to other higher educational institutions in 19 different countries as
part of a larger study. As there was a similar participation response from Illinois
State and Vladimir State universities, it is interesting to analyze the data related to
these universities. We begin by describing the universities and the cities they are
located in.
As of fall 2019, Illinois State University had 20,878 students. The number of
students at Vladimir State University was about 20,000 students as of October 1,
2020. Illinois State rates 333rd among 2528 US universities [4] while the latter is
90th among 467 Russian universities [5].
Illinois State University is located in Normal, Illinois, USA, which is part of the
larger community of Bloomington-Normal, a twin-cities community. As for the
population of the cities where the universities are located, it is 54,800 (Normal, IL,
United States) [6] and 78,330 (Bloomington, IL, United States) [7]. Even
combined, their population is less than that of Vladimir – 348,256 (Vladimir,
Russian Federation) [8]. We suppose that the population of the university
community could have impact on the intensity of communication of students with
their professors during lockdown.
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Both universities had to transition to fully online learning with very little notice.
The pandemic made the shift toward complete online learning urgent. It is
important to next describe institutional involvement during this transition, along
with the arrangement of educational processes and the provision of trainings for the
faculty.
University administration at Vladimir State had to re-design existing institutional
and departmental structures and processes to support online learning, to consider
available technologies, as well as to provide staff training and to support the
urgency and requirements for online-based learning platforms. There were a series
of orders at Vladimir State University on different issues, from life and health
safety measures, to access to educational resources. Like most of the universities
around the world, Vladimir State University shut down in an attempt to slow the
spread of novel coronavirus. From March 16, 2020 all traditional face-to-face
activities, including classes, social events, meetings, etc. were cancelled to shift to
online teaching-learning and communicating. The rector of the university addressed
the staff and students to declare that classes would be held online for some period,
and all university-related trips, both international and domestic, would be
suspended. Later it was stated that online classes were prolonged till the end of the
academic year. One of the first orders signed by the rector declared establishment
of psychological support service, which provided advice or consultation with
psychologists on any issue related to virtual life during lockdown.
Staff training was arranged by some professors. Some other professors, those in
their 60’s and 70’s canceled their classes, as they had technical difficulties or simply
panicked over the necessity to teach their classes in a completely new mode using
special educational online platforms. They were not accustomed to using
technologies for blended or entirely online teaching. Thus, some curricula were
disrupted. Some professors had difficulties managing a classroom via a screen, a
camera and a microphone. Some students also needed support. That is why
webinars were arranged to teach those who were not skilled enough to use online
platforms.
The situation was similar at Illinois State University. All faculty and staff were sent
several emails by the University Provost and President, first asking them to prepare
for the potential quarantine/isolation of students and faculty, and possible closure
of the campus, then a few days later informing them that the campus indeed would
close. Professors were instructed to prepare to transition to fully online teaching.
Faculty were given recommendations for what to do, and several links were
provided for further information, and for learning and acquiring new skills. The
“Center for Teaching and Learning Technology,” a faculty development center at
Illinois State University, worked feverishly to develop the “Redbirds Keep
Teaching” website for faculty to learn what resources were available to help them
transition to an online class, while also developing a student-focused website called
“Redbirds Keep Learning.” The Provost wrote in an email sent to the faculty and
staff on March 10, 2020, “While we know that a quick transition to online
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education is not ideal and will most likely result in a less than desirable situation
for our students and faculty, we must continue to move forward while keeping our
campus safe in an emergency situation”. All of this took place during the week of
spring break at the university. University administration announced that spring
break would extend an additional week to allow the faculty to make the adjustment
to alternative instruction (similar step was taken at Vladimir State University later).
These emails were supportive, thus, very important in such challenging situation.
It should be mentioned that all of the institutional actions made were based on the
governmental and ministerial regulations in the COVID-19 pandemic.
Another point to consider is the stress and adaptation to online learning and
teaching. Given remote learning due to the pandemic lasted for a long time, experts
say the mental, emotional and academic impacts of that shift are likely to be
challenging. A technical report by the Joint Research Centre (JRC), the European
Commission’s Science and Knowledge Service, put several arguments forward to
explain this. “First, there is evidence showing that quarantined students tend to
spend less time in learning compared to when schools are open. Second, many
students confined at home due to COVID-19 may feel stressed and anxious, and
this may negatively affect their ability to concentrate on schoolwork. Third,
physical school closure and the lack of in-person contact may make students less
externally motivated to engage in learning activities”. [9]

1.3

Purpose of this Study

The purpose of this study was to gain a better understanding of and to compare
Russian and United States college and university students’ challenges, experiences,
and views of their educational experiences after the rapid migration from traditional
or hybrid learning to fully virtual education as a result of the coronavirus pandemic,
with particular attention to study habits, communication levels, and teaching
modality preference before and during the pandemic.

2.0 Methods
91 subjects (48 Russian students; 43 United States students) completed an
anonymous and non-traceable Google Forms survey. Institutional Review Board
(IRB) approval was obtained prior to dissemination of the survey form weblink.
Subjects were enrolled in classes at the universities where authors teach. The
questionnaire was designed to ascertain subjects’ demographics, facilities, learning,
communication, privacy and security, and a section that allowed students to provide
open comments.
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3.0 Results
3.1 Demographic Results
Basic descriptive statistics were completed to describe the subject population. The
48 Russian student subject population consisted of 66.7% females (n=32) and
27.1% males (n=13), with one subject reporting “other” and two students reporting
“Prefer not to say.” The 43 United States student population consisted of 41.9%
females (n=18) and 55.8% males (n=24), with one student reporting “Prefer not to
say.” All of the subjects from the United States reported being “full-time” students,
while two Russian students reported being “part-time” with the remaining 46
Russian students reporting “full-time” student status. The age of the subject
population varied by country. Most Russian subject participants were between the
ages of 18 and 20, with only two participants reporting the age of 17 and two
participants reporting the age of 21 (mean age was 18.96 years). Most United States
participants were between the ages of 20 and 22, with only one participant
reporting the age of 18, four reporting the age of 19, and a total of nine participants
reporting ages between 23 and 28 (mean age 21.54). See Table 1 for age of subjects
by country.
Table 1: Subject Age by Country
Age

17

18

19

20

21

22

23

24

25

28

Total

Russia

2

20

12

10

2

0

2

0

0

0

48

United
States

0

1

4

7

13

9

3

4

1

1

43

3.2 Comparison Results
Comparative analysis of Russian and United States students’ study habits,
communication levels, and teaching modality preference before and during the
pandemic was completed using IBM SPSS Statistics 26 software. Basic descriptive
statistics and the chi-square test for independence were employed.
3.2.1 Study Habits
The study survey asked participants to answer the questions “Did you spend more
time studying during the lockdown than BEFORE the lockdown?” (response
options were “yes” or “no”). Results show that about half of the students in both
Russia and the United States reported studying more and half reported studying less
during the pandemic. See Table 2 for response breakdown.
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Table 2: Subject Report of Study Habits During Lockdown
“Did you spend more time
studying during the lockdown
than BEFORE the lockdown?”
Russia
United States

Yes

No

45.8%
n=22
48.8%
n=21

50%
n=22
51.2%
n=22

No
response
4.2%
n=2
0

Participants were also asked in the survey to respond to two questions pertaining to
their learning attitude. The questions were “What do you think of your learning
attitude to your studies BEFORE the pandemic?” and “What do you think of your
learning attitude to your studies DURING the pandemic?” (response options were
“casual,” “serious,” “very serious,” or “indifferent”). Both Russian and United
States participants reported that they were “serious” about their learning before the
pandemic. See Table 3 for response breakdown.
Table 3: Learning Attitude BEFORE Pandemic
Learning
Attitude
BEFORE
Pandemic

Casual

Serious

Very
Serious

Indifferent

No
Response

Russia

18.8%
n=2

43.8%
n=21

14.6%
n=7

18.8%
n=9

4.2%
n=2

United
States

23.3%
n=10

41.9%
n=18

34.9%
n=15

0

0

Subjects’ attitudes during the pandemic decreased from the pre-pandemic level of
“serious”. Table 4 displays the response breakdown.
Table 4: Learning Attitude DURING Pandemic
Learning attitude
DURING
pandemic
Russia
United States

Casual

Serious

Very
Serious

Indifferent

20.8%
N=10
39.5%
N=17

39.6%
N=19
37.2%
N=16

4.2%
N=2
16.3%
N=7

31.3%
N=15
7.0%
N=3
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No
Response
4.2%
N=2
0

Further analysis of the data revealed a statistically significant correlation between
study habits during pandemic and learning attitude during pandemic for Russian
students, but not for United States students. See Table 5 for chi-squared test results
and Figures 1 and 2 for graphical representation of study habits and learning
attitude.
Table 5: Chi-Squared Test Results for Study Habits and Learning
Attitude During Pandemic
Country

Value

df

Sign. (2-sided)

Pearson Chi-Square

52.656

8

.000

Likelihood Ratio

21.891

8

.005

N of Valid Cases

48

United

Pearson Chi-Square

7.611

3

.055

States of

Likelihood Ratio

9.168

3

.027

America

N of Valid Cases

43

Total

Pearson Chi-Square

100.176

8

.000

Likelihood Ratio

29.072

8

.000

N of Valid Cases

91

Russia

Figure 1: Study Habits and Learning Attitude During Pandemic – Russia
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Figure 2: Study Habits and Learning Attitude during Pandemic – United States
3.2.2 Communication Levels
The study survey asked respondents to answer the questions “How frequently did
you personally interact with your lecturers BEFORE the lockdown?” and “How
frequently did you personally interact with your lecturers DURING the lockdown?”
Survey response options were “daily,” “weekly,” “every two weeks,” “monthly,”
and “not at all.” Results show that prior to the lockdown, the majority of US
students interacted with their teachers weekly, whereas the majority of Russian
students reported daily interactions. During the lockdown, the majority of
respondents indicated they still maintained weekly interactions with teachers,
however, the percentage decreased significantly, and lower levels of
communication increased. While the daily interactions with teachers by Russian
students decreased, the frequency of interactions with teachers predominantly
remained at higher levels, although there was a slight increase in the lower levels of
communication.
Results of the frequency distribution can be found in Tables 6 and 7.
Table 6: Communication with Lecturers BEFORE Lockdown
Frequency
Every
of
Daily
Weekly
Two
CommuniWeeks
cation
37.5% 29.2%
4.2%
Russia
n=18
n=14
n=2
14.0% 53.5%
9.3%
United
n=6
n=23
n=4
States
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Monthly

Not
at All

No
Response

12.5%
n=6
18.6%
n=8

10.4%
n=5
4.7%
n=2

6.3%
n=3
0

Table 7: Communication with Lecturers DURING Lockdown
Frequency
of
Communication
Russia
United
States

Daily

Weekl
y

Every
Two Monthly
Weeks

Not at
No
All
Response

27.1%
n=13
2.3%
n=1

27.1%
n=13
37.2%
n=16

8.3%
n=4
18.6%
n=8

18.8%
n=9
18.6%
n=8

12.5%
n=6
20.9%
n=9

6.3%
n=3
0

To evaluate if there was any association between communication with lecturers
BEFORE and DURING the lockdown, a chi-squared test was conducted. Results
show a statistically significant relationship between BEFORE and AFTER
communication with lecturers for Russian subjects, but not for United States
subjects. See Table 8 for chi-squared test results.
Table 8: Chi-Squared Test Results for Communication with Lecturers
BEFORE and DURING Lockdown
Value

df

Sign.
(2-sided)

Pearson Chi-Square

92.308

25

.000

Likelihood Ratio

66.504

25

.000

N of Valid Cases

48
10.277

16

.852

Likelihood Ratio

12.454

16

.712

N of Valid Cases

43

Pearson Chi-Square

121.726

25

.000

Likelihood Ratio

58.895

25

.000

N of Valid Cases

91

Country
Russia

United States of Pearson Chi-Square
America

Total

3.2.3 Teaching Modality Preference
Study participants were asked to respond to the following question “Having
experienced online learning, do you prefer online, face-to-face, or mixed mode?”
Both Russian and United States students preferred the face-to-face modality over
mixed/hybrid or fully online modalities. Table 9 provides descriptive statistics of
teaching modality preference by country. Figure 3 displays the countries and their
student’s teaching modality preferences.
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Table 9: Teaching Modality Preference
Teaching
Modality
Preference
Russia
United States

Face-toFace

Mixed

Online

39.6%
N=19
55.8%
N=24

33.3%
N=16
34.9%
N=15

20.8%
N=10
9.3%
N=4

No
Response
6.3%
N=3
0

Figure 3: Teaching Modality Preference
Chi-squared tests for independence were conducted to assess if communication
frequency, technical skill, experience levels, gender and age were correlated with
teaching modality preference. Results show a statistically significant correlation
with communication frequency during the pandemic and teaching modality
preference for Russian students (see Table 10 and Figures 4 and 5); a statistically
significant correlation with technical skill and teaching modality preference for
Russian students See Table 11 and Figures 6 and 7); a statistically significant
correlation with online learning experience at the start of the pandemic and
teaching modality preference for Russian students (See Table 12 and Figures 8 and
9); and statistically significant correlations (p< .05) for age and teaching modality
preference for both Russian and the United States students (See Table 13 and
Figures 10 and 11). There were no statistically significant correlations between
gender and teaching modality preference (Table 14).

309

Table 10: Communication Frequency and Teaching Modality Preference
Country
Russia

Value

df

Sign. (2-sided)

Pearson Chi-Square

66.193

15

.000

Likelihood Ratio

43.057

15

.000

N of Valid Cases

48

United

Pearson Chi-Square

8.652

8

.372

States of

Likelihood Ratio

10.481

8

.233

America

N of Valid Cases

43
15

.000

15

.000

Total

Pearson Chi-Square 105.380
Likelihood Ratio

41.213

N of Valid Cases

91

Figure 4: Communication Frequency and Teaching
Modality Preference - Russia
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Figure 5: Communication Frequency and Teaching Modality
Preference - United States

Table 11: Technical Skill and Teaching Modality Preference

Value

df

Sign.
(2-sided)

Pearson Chi-Square

27.165b

9

.001

Likelihood Ratio

32.760

9

.000

Country
Russia

N of Valid Cases

48

United Pearson Chi-Square

5.583c

4

.233

States

Likelihood Ratio

7.487

4

.112

of

N of Valid Cases

43

Pearson Chi-Square

22.845a

9

.007

Likelihood Ratio

25.812

9

.002

N of Valid Cases

91

Ameri
ca
Total

311

Figure 6: Technical Skill and Teaching Modality
Preference - Russia

Figure 7: Technical Skill and Teaching Modality
Preference - United States
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Table 12: Online Learning Experience (at Start of Pandemic)
and Teaching Modality Preference
Sign.
Country

Value

df

(2-sided)

Pearson Chi-Square

19.458

9

.022

Likelihood Ratio

23.585

9

.005

N of Valid Cases

48

United States

Pearson Chi-Square

11.275

6

.080

of America

Likelihood Ratio

12.524

6

.051

N of Valid Cases

43

Pearson Chi-Square

18.380

9

.031

Likelihood Ratio

20.312

9

.016

N of Valid Cases

91

Russia

Total

Figure 8: Online Learning Experience (at Start of Pandemic) and
Teaching Modality Preference - Russia
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Figure 9: Online Learning Experience (at Start of Pandemic) and Teaching
Modality Preference - United States

Table 13: Age and Teaching Modality Preference

Value

df

Sign.
(2-sided)

Pearson Chi-Square

25.467

15

.044

Likelihood Ratio

22.145

15

.104

N of Valid Cases

48

United States

Pearson Chi-Square

26.869

16

.043

of America

Likelihood Ratio

24.655

16

.076

N of Valid Cases

43

Pearson Chi-Square

51.316

27

.003

Likelihood Ratio

43.856

27

.021

N of Valid Cases

91

Country
Russia

Total
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Figure 10: Age and Teaching Modality
Preference - Russia

Figure 11: Age and Teaching Modality
Preference - United States
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Table 14: Gender and Teaching Modality Preference

Country

Value

df

Sign.
(2-sided)

Pearson Chi-Square

7.301

9

.606

Likelihood Ratio

8.636

9

.472

N of Valid Cases

48

United

Pearson Chi-Square

1.692

4

.792

States of

Likelihood Ratio

2.068

4

.723

America

N of Valid Cases

43

Total

Pearson Chi-Square

5.388

9

.799

Likelihood Ratio

6.687

9

.670

N of Valid Cases

91

Russia

4.0 Conclusions
As reported in the results section, the Russian student participants were slightly
younger than the United States student participants. Most Russian participants
were between the ages of 18 and 19, while most United States participants were
between the ages of 20-22. We found this to be interesting as we examined the
results of the study.
When the coronavirus reached pandemic level during the spring 2020 semester,
the decision was made at both of our universities to send students home for a
period of at least two weeks, and then at that point, reevaluate the situation to
determine if in-person classes would resume. As it turned out, classes remained
fully online for the remainder of the spring semester. At Illinois State University
in the United States, classes remained predominantly online for the entire 20202021 academic year, while at Vladimir State University in Russia, classes returned
to predominantly face-to-face (September 1 – November 19, February 1 – till
now). This is an important consideration as we examine the results of this study.
Students in the United States have been online since March of 2020, so their
responses were current, while Russian participants were responding to survey
questions through recall of experience.
As we consider participants reported study habits during the pandemic, it is
interesting to note that just under half of the participants in both countries reported
that they did not spend more time studying during the lockdown than before.
Additionally, their attitude towards learning became more casual during the
pandemic than it was pre-pandemic. Although this study did not investigate the
impact of having to leave the university campus and return home on participants’
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learning attitude, we find it interesting that most participants reported a more
casual or indifferent learning attitude while being off campus. This result,
however, does align with the report by the Joint Research Centre (JRC) [9],
mentioned above, in that quarantined students tend to spend less time in learning
compared to when schools are open and that physical school closure and the lack
of in-person contact may make students less motivated to engage in learning
activities. It is not surprising, however, that participants that had a more serious
learning attitude studied more during the pandemic. This correlation was
statistically significant for Russian participants, but not for United States
participants.
Both Russian and United States participants preferred traditional face-to-face
learning, however, more Russian participants indicated a preference for online
modality than United States participants did. There were some statistically
significant correlations between learning modality preference and other variables
for Russian participants (not for United States participants) that we found
interesting and will discuss.
Communication levels with lecturers during the pandemic decreased in both
countries, however, Russian participants maintained a greater percentage of daily
interaction with teachers than United States participants did. For Russian
participants, communication levels were significantly correlated with preference
for online learning, meaning the more frequent the communication with the
teacher, the greater preference the participant had for fully online or mixed
modality (hybrid) learning. There was not a statistically significant correlation
with communication frequency with the teacher and modality preference for
United States participants. It is important to consider communication frequency
with students when implementing an online course. As indicated by the Russian
participants, the more frequent the communication, the greater the preference for
online learning modalities.
Participants’ perception of their technical skills at the start of the pandemic also
had a statistically significant correlation for Russian participants. The higher the
perceived technical skill, the greater the preference for online or mixed (hybrid)
learning modality. Russian participants previous experience with online learning
was also statistically significant for correlation with learning modality preference.
As with communication levels with students, it is important to consider technical
ability and previous experience with online learning when designing and
implementing online or hybrid courses. It is interesting that neither technical skill
nor previous online learning experience was statistically significant for correlation
with United States participants. It may be that participants from the United States,
having had only online classes for more than a year, were simply tired of the
online modality wanted to return to the classroom in person.
Another interesting result in this study was age and teaching modality preference.
Both Russia and United States had statistically significant correlations for age and
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teaching modality. What is interesting to find, however, is that while the Russian
participant group was younger overall, more of the younger students preferred
fully online (18-20 years old), while for United States participants, older students
preferred fully online (20-25 years old).
While not all of the variables were statistically significant for correlations for
students from the United States, it is still important to remember and consider the
variables discussed above when designing and implementing an online course
both in Russia and in the United States. The results of this study indicate that for
Russian students, factors that are correlated to preference for online learning
include younger age (18-20 years old), daily or weekly communication with
lecturer, technical ability, and previous online learning experience. For United
States students, older age (20-25 years old) was correlated with preference to
online learning. Providing teachers with training to equip them with instructional
design principles for the online modality would provide a solid foundation for
which to build upon with course implementation procedures. Course
implementation procedures found to be correlated with Russian students
preferring online learning in this study include daily or weekly communication,
having technical ability, and previous online experience. When designing an
online course, teachers should ensure that technical requirements for the course
are appropriate. Provision of or referral to technical support for students that are
less confident in their technical skills may provide the student with greater
confidence and success. Lastly, keeping check of students’ learning attitudes
during the course and working to maintain high levels of engagement through
regular communication and positive interactions, may also increase students’
preference for the online learning modality.
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Abstract
The sudden onslaught of the COVID-19 pandemic, in the early months of 2020, created a new
situation regarding education at all levels. In order to deal with the abrupt distancing of pupils
from the face-to-face educational process, it was necessary to ensure the continuation of the
pedagogic and educational process. Thus, the whole body of educators were called to offer
emergency distance mode synchronous and asynchronous education. All educators were faced
with challenges and difficulties. The kindergarten teachers faced more severe problems, because
they were not sure whether the new model could be implemented for such young children.
In this paper, the authors report the results of a study that was carried out at the 76th State Preprimary School of Thessaloniki and Neochorouda’s State Pre-primary School, Greece in order
to identify the potential and the restrictions involved in the implementation of distance mode
online education. The main purpose was to carry out a self-assessment which could lead to
quality improvement of the work carried out.
Reflections and Lessons learned from this self-assessment study are already used for quality
improvement.

Keywords: emergency distance mode education, pre-primary school pupils’, selfassessment, quality improvement, parents.

1.0 Introduction
The study used on the survey method with using a questionnaire an instrument for capturing responses from the
pupils addressed to the parents of the pupils, as an instrument for data capture. The questionnaire was constructed
around four axes namely communication, exchange of information, co-operation, and mutual respect. Nearly 90%
of the parents responded to the questionnaire with primarily positive comments. The close collaboration between
the teachers and the parents enabled to children to continue their learning. The study revealed the anxieties and
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problems such as issues of well-being of pupils, participation and cyber-security but, also, the solutions reached
as a result of the close and fruitful collaboration between the pre-primary school and the parents.

1.1 Literature Review
The pandemic created new conditions in education. Under the new and unprecedented situation, governments and
Ministries of Education internationally struggled to continue the school process by providing distance education
for all, as reported by UNESCO in 2020 [1]. However, the sudden transition, from lifelong to distance learning,
inevitably, caused great unrest throughout the educational community. Thus, teachers on one hand, acting as
transmitters, were called upon to adopt and offer (although most did not have the prerequisite knowledge and
familiarity) distance learning in both synchronous and asynchronous form, while students and their families, from
on the other, the active recipients of distance / online learning had to be made immediately.
Distance learning, proposed as a solution after school closure, is not a completely new practice, as it has been
widely used by many educational systems around the world since Beck et al, in 2014 [2]. The term is used to
describe the educational activity in which the learner has a physical distance from the trainer and in order to
achieve communication and access to educational material some form of technology must be used, as reported by
Schlosser & Simonson in 2002[3]. However, the dissemination and implementation of online learning is directly
related to the possibility of access to the Internet, educational infrastructure and individual technological
resources. If these factors are absent, families find it difficult to participate in online educational opportunities
according to Rideout & Katz, 2016 [4].
A special role in the educational process during distance learning was assigned to the parents, as on the one hand
they had to provide the appropriate financial-technological resources for their children and on the other hand they
were in charge of the daily participation and supervision of their educational activities.
Various studies confirm the important role of parents and families in the development and education of children
such as by Durisic & Bunijevac in 2017 [5], and find that parents' overall satisfaction with their children's learning
is influenced by a variety of factors, including parental education levels, marital status and socioeconomic
characteristics as reported in 2017 by Jónsdóttir, Björnsdóttir, & Bæck [[6].
The new challenges, and difficulties brought about by the closure of schools in educational systems, opened a
new field of research. The literature review showed that since April 2020, much research has been conducted
internationally aimed at exploring aspects of this new reality. One of the issues that seems to concern researchers
is to explore the views and experiences of parents regarding distance learning. This is evidenced by the qualitative
research of Bhamani, Makhdoom, Bharuchi, Ali, Kaleem, & Ahmed, in 2020 [7] and Lase, Zaluchu, Daeli, &
Ndraha in 2020 [8] who explored the experiences of parents from Pakistan and Indonesia respectively on the
pandemic learning process and its management at home.
Four quantitative surveys had the same purpose. The first was conducted in Hong Kong by Lau & Lee in 2020
[9] that aimed to explore parents' views on the experience and support of distance education for kindergarten and
elementary school students, as well as the time children spend on the screen at home during the suspension of
lifelong teaching. The second was held in Kazakhstan by Bokayev et al, in 2021 [10] and investigated the
involvement of parents in distance learning and their degree of satisfaction. A third, by Bonal & González, in
2020 [11], addressed the issue of assessment and the impact of school exclusion on the learning gap between
children from different social backgrounds in Catalonia. Finally, a different dimension is given by the research of
Mangiavacchi et al in 2020 [12] that attempted to explore the role of the father and the redistribution of
responsibilities and roles within the household during the lock down and how these aspects have affected the use
of time, the emotional state of children and learning at home.
All the above research converges to very important conclusions. They link the socio-economic level of families
with the quality of distance learning. Indicatively, they point out that middle-class families can maintain higher
quality standards of education, while children from socially disadvantaged families have few learning
opportunities both in terms of time and learning experiences [10, 11] add to the family socio-economic
characteristics and the number of children in the family (which in itself is closely related to the family socioeconomic situation) as a factor of parental satisfaction. Parents in Pakistan seem to be concerned alo the same
direction, pointing out technical issues (availability of computers and internet at specific / exact times) that may
affect the learning of children in families with more children [7]. Also interesting is the aspect highlighted in the
research of Lase et al. in 2020 [8] where the psychological problems as a consequence of the sudden adoption of
distance are also addressed: parents experience depression, anxiety and frustration due to the increasing cost of
educating their children.
The role of parents in distance learning is not limited to securing the required technological resources, but also to
the daily supervision and participation, especially of parents with children in kindergarten and primary school.
Bhamani et al. in 2020) [9] reported that the role of parents is responsible, because they often have to explain the
tasks to the children and answer any questions that were not solved in the lesson, while Lau & Lee in 2020 [9]
reported that parental stress can to be reduced, when they are better supported by the school, to guide their
children's learning. What is certain about this aspect of parental involvement is that, not only during school
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closures, the cultural and educational capital of families and everyday informal practices have an impact on
children's learning experiences and opportunities [11].
Research shows parents' concerns about the learning outcomes of distance learning and their children's socioemotional development. The majority of parents in Indonesia are concerned about the negative effects of the
pandemic on children's education according to Lase et al [8], while research by Bhamani et al.[7] states that
parents were concerned about the abrupt transition from physical classes to online, because the vast majority of
children in Pakistan were not accustomed to this kind of teaching. The results of Bokayev et al. [10] reported that
home education in combination with social isolation has a strong effect on children's learning motivation.
Many parents worry that the pandemic has affected their children's social development. Especially in the case of
younger children, the loss of interaction with peers and their normal environment has affected the development
of their social and emotional skills [7], while the absence of schooling offsets the benefits of socialization provided
by preschool. education for the most vulnerable children [11].
A very interesting dimension to the role of parents in distance learning is given by the results of the research of
by Mangiavacchi et al.[12] where it appears that forced stay at home has caused changes in the domestic
distribution of household chores and child care of families. Thus, the role of the father, who in many families
before the pandemic was helpful, was upgraded to a major and this had a positive effect on the mental well-being
of the children. However, the results of research by Lase et al. [8] indicate that distance education could incite
violence against children at home.
The literature review did not lead us to published research on the subject in Greece. This is the reason why our
research interest turned in this direction in order to fill the gap by exploring the views of Greek parents about
distance learning and degree of satisfaction with it. The authors believe that the results of such research can
enlighten and help teachers in their work and act as a starting point for knowledge and reflection of the rulers,
based on domestic data, in order to lead to the best decisions.

2.0 Aim of the Research
The aim of this study, which was conducted on parents of students of two pre-primary schools in the Prefecture
of Thessaloniki, Greece, was, on one hand to evaluate the synchronous distance learning provided in the midst of
covid-19 pandemic, on the other hand to trigger a global study, for distance education imposed worldwide due to
the covid-19 pandemic.

2.1 Research Questions
Taking into account the above, in the present research an attempt was made to answer the following research
questions:
1.
2.
3.

4.

What problems do the parents of the students of the two pre-primary schools of Thessaloniki face during
the synchronous distance learning?
To what extent does the involvement of the parents of the students of the two pre-primary schools of
Thessaloniki extend during the synchronous distance learning?
To what extent do the parents of the students of the two pre-primary schools of Thessaloniki consider
that the cooperation of the children with the teachers is sufficient during the synchronous distance
learning?
To what extent do the parents of the students of the two pre-primary schools of Thessaloniki trust the
teachers during the synchronous distance learning?

2.2 Research
The present research was prepared by two (2) Pre-primary schools of Thessaloniki, one in an urban area and one
in a semi-urban area, during the period 2020-21, in which Greece was in compulsory lockdown, due to the
COVID-19 pandemic. Schools during this time period were required to distance teaching and learning using the
WEBEX software. Pre-primary schools were assigned with three (3) hours of 30 minutes distance teaching
(teleducation). The children, with the help of their parents, attended classes by whatever means they had at home
(laptop, mobile phone, tablet). Attendance, based on Greek legislation was mandatory, as is attending to Preprimary schools (Αριθμ. 100872/Δ1 – ΦΕΚ Τεύχος B’ 2569/27.06.2019).
The necessity of the present research arose when the teachers wanted to investigate the convenience and
difficulties that parents encounter during the distance teaching of their children and to make their educational
work meaningful.
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3.0 Quantitative Experimental Research
3.1 Sample
The sample consisted from parents of the children who attend the 76th Pre-primary school of Thessaloniki and
the Pre-primary school of Neochorouda. 67 students are enrolled in the 76th Pre-primary school of Thessaloniki.
Of these, 63 have Greek citizenship, 3 Albanian, and 1 Georgian. 35 students are 5 years old and 32 are 4 years
old.
There are 40 students enrolled in the Pre-primary school of Neochorouda, of which 31 are of Greek nationality,
1 of Albanian nationality, 4 Syrian refugees and 4 Afghan refugees. 24 students are 5 years old and 16 students
are 4 years old.
The questionnaire was sent to all parents electronically, through a social network group. It was sent to the
refugees' parents electronically and translated into English.

3.2 Participants
3.2.1 Individual Data of Subjects
Of the parents who completed the questionnaire, 17% were men and 83% were women.

Completed by 88/107 parents, 82.2% of the total group of parents of students of the two schools. Of the parents
who did not respond, eight (8) parents are the parents of refugee students attending the Pre-primary school of
Neochorouda.

.
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According to Table 1b, the educational level of parents is wide, with a large percentage being secondary
graduates 81%, 12.5% of parents are graduates of higher education and 4.5% of parents have a master's
degree.

3.3 Questionnaire
The questionnaire has 15 statements, which refer to the views of parents, divided into four (5) main axes.
Table 1: Grouped questionnaire answers
Questions
1

Analytical Description

Communication (3 statements)
Refers to Communication issues during
distance learning.

2

Parent's involvement (3 statements)
Refers to the presence of the parents during
the distance learning, to their weekly
information by the teachers and to the daily
information of the teachers by the parents in
case of absence.

3

Cooperation (3 statements)
It refers to the collaborative solution of
problems in computer use and problems that
students encounter during distance learning.

4

Mutual trust (2 statements)
It refers to Trust in the teacher's face, to
interpersonal relationships with the teacher.

5

Evaluation (3 statements)
It refers to the evaluation by the parents of the
provided curriculum, the effectiveness in the
children and the acceptance by the children.

This questionnaire used the Likert rating scale with a rating from 1 to 4, where 1 Agree and 4 Disagree.

3.4 Methodology
The questionnaire was piloted with 10 parents and after the first pilot survey, it was sent electronically to all
parents of both schools, via the google forms. Finally, it was translated into English and sent to the parents of
refugee students who do not speak Greek. Within a month all the answers were received and the statistical
processing of the data started.

3.5 Data analysis
For each of the research questions there is a comparative table, with the results of the two schools that help
readers better understand the results, while reading a short commentary.
1st Research Case
How many times does your child participate in distance learning?
As shown in Table 2, the largest percentage of children attend class daily. A small percentage watch 2/3 times
and a small percentage never watch or rarely.
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The reasons for not attending classes, as shown in the parents' commentary, can be summarized as follows:
x Inappropriate time. (3 answers). The lessons were set at 2.10 to 16.20 which for many children is nap
time. Therefore, many children are extremely tired of attending class or prefer sleeping to class.
x Difficulty monitoring from mobile (2 answers). 2 parents stated that they only had mobile phones for
distance learning, which makes attending classes extremely difficult.
x Lack of electronic media (3 answers). 3 families stated that they do not have electronic means, as the
existing ones are used by the other members of the family (older children or parents).
x Disagreement with the use of electronic media (2 answers). 2 parents stated that their children do not
want to have contact with electronic media.
x Inability to attend the lesson (3 answers) 3 parents stated that their children do not like to attend the
lesson or cannot sit in front of the computer for so long.
x Parents' work (3 answers). 3 parents stated that they work during the distance learning and cannot support
their children's participation.
2nd Research Case
Are you able to communicate with the school, both in scheduled online meetings, and in other cases, when you
have problems with connection, audio, video?
As shown in Table 3, the parents of both schools in their majority, completely agree that the school teachers are
available in communication and help in any audio and video problems.
Only a small percentage of 6% (3 parents) consider that they do not have the desired communication or assistance
from teachers when there are problems with connection, audio and video during distance learning.
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3rd Research Case
Did this year's effort of your Pre-primary school teachers during distance education exceed your expectations?
According to Table 4, the parents of both schools' state that they are completely or rather satisfied with the
teachers' efforts in evaluating their educational work. No parent evaluates teachers' efforts negatively or rather
negatively.

4th Research Case
I find my child happy to participate in the online lessons?
According to Table 5, a high percentage evaluate positively or rather positively the psychology of their children
during their participation in the online lesson. Of interest is the percentage of parents who evaluate negatively or
rather negatively their children's participation in the online lesson.

Parents' comments on the negative or rather negative assessment of their children's psychology can be summarized
as follows:
x
“Lack of practical interest.”
x
"The lesson is not very interesting".
x
“Fatigue due to inappropriate time.”
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x

x
x
x

"There is a phenomenon of lack of interest during the lesson, due to fatigue, which comes more from my
completely inappropriate, personal point of view, lunch time and less from the distance learning process.
"Lifelong learning is not replaced even at a basic level and in addition the parents are responsible for
the important and at the same time sensitive role of the teacher who unfortunately often do not carry it
out".
“Practical procedural problems that cause frustration in children.”
"He does not like to sit in front of the computer.
"When given the opportunity to answer a question, she often does not hear the answer from the hustle
and bustle and is frustrated when the pre-primary school teachers do not hear it and do not reward her
for the correct answer."

5th Research Case
Am I present during the distance learning, keeping track of the quality of my child work, his / her development
and progress, helping when needed?
According to Table 6, 92% of parents (72 answers) fully agree or agree that they are by their children's side,
monitoring the quality of their work, progress and progress and helping when needed. And only 8% (7 answers)
of parents leave their children unattended during distance learning.

6th Research Case
Am I informed about my child weekly education program, as well as any other individual and group support
provided in synchronous distance education by pre-primary school teachers?
As shown in Table 7, the vast majority of parents of the 76th Pre-primary school of Thessaloniki at 100% state
that they are informed by the teachers of the Pre-primary school on a weekly basis both about the weekly program
and that they receive individual or group support on a weekly basis. In the case of Neohorouda pre-primary school,
88% of the parents consider that they are informed by the teachers on a weekly basis and 12% consider that they
are not informed on a weekly basis about their children's program or do not receive individual or group support
from the Pre-primary school teachers.
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7th Research Case
Do I inform the pre-primary school in cases of events at home that may affect my child presence in the online
classroom?
According to Table 8, 88% (77 answers) of the parents of both schools agree or strongly agree that they inform
the school about anything that may affect the presence of their children in online education. A percentage of 12%
(11 answers) state that they do not inform the school about changes that may affect their child's presence in the
classroom.

8th Research Case
Does my child understand the instructions of the pre-primary school teachers during the distance learning?
As shown in Table 9, 79 parents (90%) agree or rather agree that their child understands the instructions of teachers
in modern distance education.
9 parents (10%) consider that their child does not understand or rather does not understand the instructions of
teachers during modern distance education.
It would be interesting if there were answers for the reason for not understanding the instructions or suggestions
for how the teachers' instructions could be understood .
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9th Research Case
Does the Pre-primary School help me acquire skills or information related to the using skills ’and using the
webex online platform?
According to Table 10, 83% (73 responses) of parents respond positively or rather positively to the help they
receive from the Pre-primary school regarding the use of the webex platform and in general the skills of the parents
using the internet.
A percentage of 17% of parents (15 answers) answer negatively or rather negatively, considering that they do not
receive help regarding the use of the webex platform and more generally about their skills using the internet. All
the negative or rather negative answers concern the 76th Pre-primary school of Thessaloniki, as the parents of
Neochorouda’s Pre-primary school answer positively or rather positively in a percentage of 100%.

It would be really interesting for parents to have added information in the comments to get more accurate
information about using the webex platform, so that in the future more accurate information can be provided, if
needed.
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10th Research Case
Do the distance learning Pre-primary School teachers ’courses meet my child individual needs?
According to Table 11, 84% of parents agree or rather agree that distance education courses meet their children's
individual needs. It is interesting that while in their previous answers "I totally agree" prevails, in this Table, "I
probably agree" has received a percentage of 34%, stating a small challenge.
The remaining 16% of parents believe that the courses offered in distance education do not meet the individual
needs of their children.

Their answers to the reasons that make them evaluate negatively the courses offered by Pre-primary school during
distance education is summarized as follows:
x
Inadequate distance learning schedule.
x
The inappropriateness of the lessons for the age of the children.
x
The inadequacy of writing for playful activities.
x
The lack of contact with nature.
x
Lack of contact with other children.
¾ "I believe that a child 4+ cannot gather between the hours of 14.00-16.00 to do a lesson because these
are the hours when he traditionally rests. And because his fatigue grows as time goes by, he is unable to
attend activities such as work or reading a fairy tale rather than being consumed in the presentation and
the date. Finally, I strongly disagree with the fact that children at 4 must know how to write the date.
This learning must be done through play (as they did the plasticine job with the first letter of their name).
I fully understand that the program and planning start from the Ministry of Education but there must be
flexibility and adaptability based on the children and their needs. Thank you very much".
¾ “The role of the Pre-primary school is for the children to have contact with nature and to develop
friendships. It's definitely not about having kids stuck on a computer. "
11th Research Case
Does the daily distance learning lesson from the pre-primary school teachers meet the special educational needs
of my child? (This question addressed to parents with a child in the integration department or in parallel support).
Of the 5 children belonging to this category of students, 4 parents evaluate positively the quality of the courses
provided regarding the special needs of their children and only 1 parent evaluates the lesson related to the special
category of their child rather negatively.
It would be interesting if there were answers about the reason for the negative evaluation or suggestions for
improving the educational project.
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(The Pre-primary school of Neochorouda does not have an integration department or parallel support and the
above question was not answered by any parent. Thus, the results of the above question concern only the 76th
Kindergarten of Thessaloniki).

12th Research Case
Does the Pre-primary school make every effort to support synchronous distance education by providing the
necessary printed material for daily activities?
The vast majority of parents 100% agrees that teachers have supported modern distance education with printed
material, with every possible effort.

13th Research Case
Do I feel friendly and comfortable with the pre-primary school teachers, if I need to intervene during the
teleducation?
According to Table 14, the vast majority of parents, 98.8% agree or rather agree that they feel comfortable
intervening in any need during distance learning.
Only 1.2% of parents do not feel comfortable intervening during distance learning. (The parents of the 76th
Kindergarten of Thessaloniki have no negative answers.)
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14th Research Case
Is the daily program of interest to my child?
As shown in Table 15, all parents of both pre-primary schools agree or rather agree that the daily program is of
interest to their child at a rate of 89.7%. There is a portion of parents who assess that the lesson is not or probably
not interesting for their child, and this constitutes 10.3% of the answers.

15th Research Case
Are Pre-primary school teachers ’people I can trust and rely on?
According to Table 16, 96.5% of parents say they trust or rather trust their children's school teachers and only
3.5% probably do not trust their children's school teachers.
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4.0 Conclusion and Discussion
The research presented aimed to investigate the views and the degree of satisfaction of parents in relation to
distance learning, in an effort to evaluate and improve the educational work of the two kindergartens in
Thessaloniki.
The data that emerged from this research effort led to important findings, which stem from the point of view of
parents, i.e. how they themselves experience working with the pre-primary school in order to better implement
distance education, but also demonstrates the importance of preparation, support and training of teachers for the
methodology of EXAE, according to Dempsey & Burke [13], Reimers & Schleicher [14] and by UNESCO [1].
Indeed, the parents in both schools were given the special role during the distance learning to ensure in the
educational process the appropriate financial-technological resources for their children and on the other hand they
were responsible for the daily participation and supervision of their educational activities.
From the small percentage of parents whose children did not attend distance education, (because unfortunately
we did not receive answers from parents who did not participate in distance learning at all) it appears that the time
of the lessons, in relation to the lack of interest is from them key factors of non-participation in the distance
learning course.
In substantiating the answers, we focused on the statements of negative or low participation. According to the
answers, the children who did not participate in the distance education were both 5-year-olds and 4-year-olds.
One would expect 4-year-olds to be more distant, as they are younger and will repeat their studies. On the contrary,
5-year-olds, as they walk to primary school, one would expect to participate uninterruptedly. Perhaps the role of
the Pre-primary school for some parents is to take care of their children and not the educational experience offered
by preschool education.
Our research also confirms the important role of parents and families in the development and education of
children [5] and finds that the general satisfaction of parents with their children's learning is influenced by various
factors, including levels parental education, marital status and socioeconomic characteristics [6]. More
specifically, the parents of the children who did not participate or participated a little in the modern online
education, in the majority were graduates of higher education. Some of them did not want their children to
participate in e-learning for ideological reasons (contact with technological means), some of them did not have
the technological means to support their children's e-learning, because they and other members of their family
worked at the same time. Finally, some of them stated that their child did not like distance education or that their
children were sleeping at that time. Higher education parents seem to want different things for their children than
distance education offers or set different priorities.
On the contrary, the parents who were secondary school graduates, it seems that as a whole their children were
constantly present in the distance education classes and were always by their side.
It is a great lack of non-response from immigrant parents of children attending kindergarten. Nevertheless, the
total absence of these students from modern distance education confirms the extensive reports of social
inequalities that children from vulnerable groups, low socio-economic status, low performance, etc. face with
home learning, as reported by Masters et al [15] and by UNESCO, [1].
Also, through this research the role of teachers in relation to the parents of the student children is highlighted.
According to the research, parents who feel safe and trust their children's teachers say that they participate in the
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lesson every day, while parents who do not trust teachers or do not feel safe, say that their children participate
little or not at all.
In conclusion, in the Pre-primary school, due to the young age of the students, the teachers have to build
relationships with the parents of their students and not only with the students.
The answers we received to all the questions related to the areas explored Communication, Information Exchange,
Cooperation, Mutual Trust, Evaluation.
The training program implemented in the two pre-primary schools was done in accordance with some of the
priorities proposed by UNESCO [1] for education in pandemic conditions: the immediate emotional /
psychological support of all involved, the choice of more or less technological solutions according to accessibility
and digital capabilities, upgrading digital infrastructure, creating / delivering open educational content, ensuring
equal opportunities, protecting privacy and personal data, accelerating teacher training and support for the design
/ creation of student-centered learning activities; and selection of the appropriate type of EXAE provision (online,
Educational TV, Radio, printed educational material), the participation of parents / guardians to support home
learning, the duration of lessons based on the self-regulatory abilities of students / three, the use configure
evaluation, providing feedback and designing long-term training goals in the new regularity.
Certainly, the results of the research are one aspect of reality, certainly not the only one, and cannot lead to
generalizations about the design, planning and implementation of an action plan to improve e-learning. This is not
only because of the limited number of subjects and case studies, but mainly because there are no data on all the
variables related to school becoming. However, as case studies, they can be the reason for their conclusions to
lead to further research.
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,PSDFW RI WKH &29,' 3DQGHPLF RQ (GXFDWLRQ
([SHULHQFHV DQG )HHOLQJV 5HSRUWHG E\ 3ULPDU\
6FKRRO 3XSLOV IURP *UHHFH DQG 7XUNH\


'HPHW 6R\OX *HRUJLRV /DPSURSRXORV (UULNRV 6LDNDV 0DULD 3DQWHUL -XUL
3HWUL 9DOWDQHQ (OHQL %HUNL .HUVWLQ 6LDNDV7XQo ' 0HGHQL $GDP (GZDUGV

(OOL *HRUJLDGRX


+DFHWWHSH 8QLYHUVLW\ 7XUNH\ EXQFKQREOH#JPDLOFRP


,QWHUQDWLRQDO +HOOHQLF 8QLYHUVLW\
*UHHFHODPSURSJHR#JPDLOFRPNVLDNDV#JPDLOFRP




+HOOHQLF 2SHQ 8QLYHUVLW\ *UHHFHODPSURSJHR#JPDLOFRP

$ULVWRWOH 8QLYHUVLW\ RI 7KHVVDORQLNL *UHHFHHVLDNDV#JPDLOFRP

,UDNOLRQ 6SHFLDO 1HHGV 6HFRQGDU\ 6FKRRO *UHHFHPDUBNUKWK#\DKRRJU


7DPSHUH 8QLYHUVLW\ )LQODQG YDOWDQHQMXULSHWUL#JPDLOFRP


-\YlVN\Ol 8QLYHUVLW\ )LQODQG HOHQLEHUNL#JPDLOFRP




8QLYHUVLW\ RI 9DDVD )LQODQGNVLDNDV#JPDLOFRP

$QNDUD <ÕOGÕUÕP %H\D]ÕW 8QLYHUVLW\ 7XUNH\WPHGHQL#JPDLOFRP



0LGGOHVH[ 8QLYHUVLW\ 8QLWHG .LQJGRP DHGZDUGV#PG[DFXN
HJHRUJLDGRX#PG[DFXN

ďƐƚƌĂĐƚ
&29,' SDQGHPLF KDG D KXJH LPSDFW XSRQ OLIH DQG WKH
HGXFDWLRQDO H[SHULHQFH RI VWXGHQWV 2QH RI WKH JURXSV PRVWO\
DIIHFWHG IURP WKLV JOREDO SDQGHPLF LV WKH SULPDU\ VFKRRO FKLOGUHQ
7KH VXGGHQ WUDQVLWLRQ WR GLVWDQFH HGXFDWLRQ IURP WUDGLWLRQDO IDFHWR
IDFH HGXFDWLRQ XQGRXEWHGO\ FKDQJHG WKH LPSOHPHQWDWLRQ PHWKRGV RI
WKH WHDFKLQJ SURJUDPPHV LQ VFKRROV 7KH UHVHDUFK VWXG\ UHSRUWHG LQ
WKLV SDSHU ZDV FDUULHG RXW LQ *UHHFH DQG 7XUNH\ 5HVSRQVHV ZHUH
FROOHFWHG IURP SULPDU\ VFKRRO SXSLOV ZKR YROXQWDULO\ DQG
DQRQ\PRXVO\ FRPSOHWHG DQ RQOLQH TXHVWLRQQDLUH ZLWK PXOWLSOH
FKRLFH TXHVWLRQV 7KH ODWWHU ZHUH FDUHIXOO\ ZRUGHG LQ DQ DSSURSULDWH

337

DQG XQGHUVWDQGDEOH ZD\ XVLQJ ODQJXDJH VXLWDEOH IRU SULPDU\ VFKRRO
DJH FKLOGUHQ &RPSDULVRQV EHWZHHQ WKH UHVSRQVHV IURP WKH WZR
FRXQWULHV UHYHDOHG VLPLODULWLHV DQG GLIIHUHQFHV 7KURXJK D
FRPSDUDWLYH DSSURDFK WKH UHVHDUFK UHVXOWV DUH SDUWLFXODUO\
VFUXWLQLVHG WKURXJK WKH OHQVHV RI HTXDO RSSRUWXQLWLHV DQG VRFLDO
LQFOXVLRQ SROLFLHV DORQJ ZLWK D FURVVFXOWXUDO SHUVSHFWLYH ZKLFK LV
H[SHFWHG WR KDYH D XVHIXO LPSDFW GXULQJ WKH SRVWSDQGHPLF HUD %\
VKDULQJ WKH FROOHFWLYH NQRZOHGJH DQG H[SHULHQFH JDLQHG ZH DVSLUH
WR SURSRVH HGXFDWLRQDO VWUDWHJLHV IRU ZHOOEHLQJ DQG UHFRYHU\ DQG
RYHUDOO HGXFDWLRQDO SURFHVV LPSURYHPHQW

<ĞǇǁŽƌĚƐ͗ &29,' SDQGHPLF SULPDU\ HGXFDWLRQ VRFLR
GLJLWDO LQFOXVLRQ RQOLQH TXHVWLRQQDLUH RQOLQH OHDUQLQJ FURVV
FXOWXUDO VWXG\

 ,QWURGXFWLRQ  3ULPDU\ (GXFDWLRQ DQG &29,' 
$FURVV WKH :RUOG
7KH VXGGHQ DQG TXLFN RXWEUHDN RI WKH &RURQDYLUXV &29,' SDQGHPLF UHVXOWHG
LQ XQSUHFHGHQWHG ORVV RI OLIH DQG LQ PDMRU GLVUXSWLRQ RI DOO DVSHFWV RI KXPDQ
DFWLYLW\ 7KH WKUHDG WR OLIH DQG OLYHOLKRRG FRQWLQXHV WR FKDOOHQJH KXPDQLW\
(GXFDWLRQ ZDV QR H[FHSWLRQ 7KH UDSLG WUDQVLWLRQ IURP WUDGLWLRQDO IDFHWRIDFH
OHDUQLQJ WR UHPRWH RQOLQH E\ SRVW DQG RWKHU OHDUQLQJ ZDV SURYHG WR EH D JUHDW
FKDOOHQJH IRU VFKRROV VFKRRO WHDFKHUV SXSLOV DQG WKHLU IDPLOLHV ,W DOVR GLUHFWO\
FKDOOHQJHV DERYH DOO WKH HGXFDWLRQDO VRFLRWHFKQLFDO DQG NQRZOHGJH
LQIUDVWUXFWXUHV ZKLFK LQ WXUQ LQIOXHQFH WKH ZHOOEHLQJ RI WKH LQGLYLGXDOV LQ WKH
LQIRUPDWLRQ VRFLHW\ $ ZKROH \HDU KDV DOUHDG\ JRQH E\ DQG VWLOO D ODUJH QXPEHU RI
VFKRROV DFURVV WKH ZRUOG UHPDLQ FORVHG RU DUH FORVLQJ LQWHUPLWWHQWO\ $FFRUGLQJ WR
GDWD UHOHDVHG E\ 81(6&2 LQ  RYHU  PLOOLRQ SXSLOV D SHUFHQWDJH ZKLFK
FRUUHVSRQGV WR KDOI RI WKH ZRUOG¶V SXSLO SRSXODWLRQ FRQWLQXH WR IDFH PDMRU
GLVUXSWLRQ LQ WKHLU HGXFDWLRQ DQG OLYHV >@
$ QXPEHU RI UHVHDUFKHUV FDUULHG RXW FRXQWU\ RU VHFWRU VSHFLILF VWXGLHV DQG LW KDV
EHHQ UHSRUWHG WKDW SUHH[LVWLQJ LQHTXDOLWLHV VXFK DV WKH GLJLWDO GLYLGH ZHUH
H[DFHUEDWHG DQG FRQWLQXH VR DW WKH SUHVHQW UDWH > @  /DFN RI RU SRRU
SUHSDUHGQHVV FRXSOHG ZLWK WKH UHTXLUHG VSHHG RI LPSOHPHQWLQJ WKH WUDQVLWLRQ DUH
WKH WZR IDFWRUV UHVSRQVLEOH IRU WKH YDU\LQJ GHJUHHV RI VXFFHVV 9XOQHUDEOH DQG
GLVDGYDQWDJHG FRPPXQLWLHV VXIIHUHG PRUH VHYHUH SUREOHPV ERWK LQ WHUPV RI
GLVSURSRUWLRQDWH KLJK ORVV RI OLIH DQG ORVV RI OHDUQLQJ RSSRUWXQLWLHV >@
$GGLWLRQDOO\ PDQ\ RI WKH SXEOLVKHG UHVHDUFK SDSHUV UHIHU WR DFWLRQV DQG RSLQLRQV
RI VHQLRU GHFLVLRQ PDNHUV LJQRULQJ WKH YRLFHV RI RWKHU LQWHUHVWHG JURXSV DQG
OHDUQHUV RI SULPDU\ HGXFDWLRQ LQ SDUWLFXODU
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7KH VWXG\ UHSRUWHG LQ WKLV SDSHU ZDV LQLWLDOO\ FDUULHG RXW LQ *UHHFH &\SUXV DQG
7XUNH\ 5HVSRQVHV ZHUH FROOHFWHG IURP SULPDU\ VFKRRO SXSLOV ZKR YROXQWDULO\ DQG
DQRQ\PRXVO\ FRPSOHWHG DQ RQOLQH TXHVWLRQQDLUH ZLWK PXOWLSOH FKRLFH TXHVWLRQV
7KH TXHVWLRQV ZHUH FDUHIXOO\ ZRUGHG LQ DQ DSSURSULDWH DQG XQGHUVWDQGDEOH ZD\
XVLQJ ODQJXDJH VXLWDEOH IRU WKH SULPDU\ VFKRRO DJH FKLOGUHQ WKXV FXVWRPLVHG WR WKH
VRFLRFRJQLWLYH DQG VRFLRWHFKQLFDO VNLOOV DQG OHDUQLQJ QHHGV RI FKLOGUHQ DW WKH DJH
RI  7KH SXSLOV ZHUH LQYLWHG WR GHVFULEH WKH SUREOHPV UHODWHG WR WKHLU VWXG\LQJ
DQG OHDUQLQJ WKHLU FRPPXQLFDWLRQ ZLWK WKHLU IHOORZ SXSLOV DQG ZLWK WKHLU WHDFKHUV
7KH\ ZHUH DOVR DVNHG WR H[SUHVV WKHLU IHHOLQJV H[SHULHQFHV DQG RSLQLRQV 7KURXJK
WKLV SDUW RI WKH TXHVWLRQQDLUH WKH VWDWH RI WKH SXSLOV¶ ZHOOEHLQJ FRXOG EH
DVFHUWDLQHG )LQDOO\ WKH DQVZHUV IURP WKH IRXU  &\SULRW SDUWLFLSDQWV ZHUH QRW
LQFOXGHG LQ WKH VDPSOH H[DPLQHG KHUHLQ EHFDXVH WKH GLVSDULW\ LQ QXPEHUV RI
UHVSRQVHV ZRXOG UHQGHU DQ\ FRPSDULVRQ XQUHDOLVWLF DQG VWDWLVWLFDOO\ LQDFFXUDWH
:H SDUWLFXODUO\ DLPHG DW LGHQWLI\LQJ HGXFDWLRQDO SUDFWLFHV DQG SUHYDLOLQJ
SHGDJRJLF DQG VRFLRWHFKQLFDO SUREOHPV LQ RUGHU WR GUDZ FRPSDULVRQV DPRQJ WKH
SDUWLFLSDWLQJ FRXQWULHV JHQGHUV DQG VRFLRHFRQRPLF VWUDWD LQFOXGLQJ SXSLOV¶ GLJLWDO
OLWHUDF\ DQG WKH DYDLODELOLW\ DQG VHFXUH DFFHVV RI GLJLWDO WHFKQRORJLHV $WWHQWLRQ
ZDV SDLG WR SDUHQWJXDUGLDQ HPSOR\PHQW VWDWXV EHIRUH DQG GXULQJ WKH SDQGHPLF
DQG WR SDUHQWV¶JXDUGLDQV¶ DELOLW\ HJ ILQDQFLDO HGXFDWLRQDO VRFLRGLJLWDO DQG
RWKHU WR VXSSRUW DQG VDIHO\ JXLGH WKHLU FKLOGUHQ ZKLOH RQ UHPRWH DQGRU RQOLQH
OHDUQLQJ )XUWKHU WKH UHVHDUFK VWXG\ EDVHG RQ SXSLOV¶ H[SHULHQFHV DLPHG DW
H[SRVLQJ WKH DGYDQWDJHV DQG GLVDGYDQWDJHV DQG VHFXULW\ GDQJHUV RI RQOLQH OHDUQLQJ
> @ &RPSDULVRQV EHWZHHQ WKH WZR FRXQWULHV UHYHDOHG FRPPRQDOLWLHV DQG
GLIIHUHQFHV WKDW DUH GLVFXVVHG LQ D ODWHU VHFWLRQ
%DVHG RQ WKH FRPSDUDWLYH DQDO\VLV RI WKH UHVXOWV WKH DXWKRUV GLVFXVV HTXDO
RSSRUWXQLWLHV DQG VRFLDO LQFOXVLRQ SROLFLHV %\ VKDULQJ WKH FROOHFWLYH NQRZOHGJH
DQG H[SHULHQFH JDLQHG ZH DVSLUH WR SURSRVH VWUDWHJLHV IRU UHFRYHU\ WKDW FDQ EHQHILW
WKH RYHUDOO HGXFDWLRQDO SURFHVV LPSURYHPHQW HIIRUWV
7KH UHVW RI WKH SDSHU SUHVHQWV D EULHI OLWHUDWXUH UHYLHZ VHFWLRQ   IROORZHG E\
VHFWLRQ  ZKLFK GLVFXVVHV WKH VRFLRHFRQRPLF DQG GLJLWDO LQHTXDOLWLHV LQ JHQHUDO
DQG WKHLU LPSDFW RQ SULPDU\ HGXFDWLRQ LQ SDUWLFXODU DW WKHVH FKDOOHQJLQJ WLPHV RI
WKH SDQGHPLF 7KH UHVHDUFK TXHVWLRQV DQG WKH TXHVWLRQQDLUH VWUXFWXUH DUH VKRZQ LQ
6HFWLRQ  7KH UHVXOWV DQG WKHLU LQWHUSUHWDWLRQ IROORZ LQ 6HFWLRQ  6HFWLRQ 
SUHVHQWV WKH LGHQWLILHG VLPLODULWLHV DQG GLIIHUHQFHV DQG VHFWLRQ  FRQWDLQV
VXJJHVWLRQV IRU UHFRYHU\ DQG RYHUDOO OHDUQLQJ DQG WHDFKLQJ SURFHVV LPSURYHPHQW

 5HODWHG UHVHDUFK
 (GXFDWLRQ RI SULPDU\ VFKRRO WHDFKHUV LQ *UHHFH
7KH HGXFDWLRQ RI SULPDU\ VFKRRO WHDFKHUV LQ *UHHFH IRFXVHV RQ IDPLOLDUL]LQJ
IXWXUH SULPDU\ VFKRRO WHDFKHUV ZLWK VNLOOV UHODWHG WR ,QIRUPDWLRQ DQG
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&RPPXQLFDWLRQ 7HFKQRORJLHV ,&7V  GLJLWDO WHFKQRORJLHV DQG DSSOLFDWLRQV WKH\
FDQ XVH LQ WHDFKLQJ DQG OHDUQLQJ DFFRUGLQJ WR 7]LIRSRXORV >@
 8QLYHUVLW\ SHGDJRJLF GHSDUWPHQWV RI 3ULPDU\ (GXFDWLRQ
7]LIRSRXORV >@ LQYHVWLJDWHG WKH FXUULFXOD RI WKH QLQH SHGDJRJLF GHSDUWPHQWV DW
*UHHN XQLYHUVLWLHV WKDW SUHSDUH WHDFKHUV SUHVFKRRO WHDFKHUV SULPDU\ VFKRRO
WHDFKHUV DQG SKLORORJLVWV LQ *UHHFH DQG GHVFULEHG WKH PRGXOHV RIIHUHG DQG UHODWHG
WR ,QIRUPDWLRQ DQG &RPPXQLFDWLRQ 7HFKQRORJLHV ,&7V DQG GLJLWDO WRROV 6HYHQ
RI WKH QLQH XQLYHUVLW\ SHGDJRJLF GHSDUWPHQWV WKDW RIIHU SULPDU\ VFKRRO HGXFDWLRQ LQ
*UHHFH RIIHU IURP  WR  ,&7 PRGXOHV WR SULPDU\ VFKRRO WHDFKHU FDQGLGDWHV ,Q
WRWDO RI WKH  PRGXOHV RIIHUHG FRQFHUQLQJ FRPSXWHUV DQG ,&7V WZHOYH 
DUH FRPSXOVRU\ DQG  PRGXOHV FRPELQH WKHRUHWLFDO DQG ODERUDWRU\ DSSURDFKHV
7ZR DUH WRWDOO\ WKHRUHWLFDO PRGXOHV DQG RQH PRGXOH KDV D ODERUDWRU\ FKDUDFWHU
7HDFKHU FDQGLGDWHV FDQ DFTXLUH PRUH VSHFLDOLVHG NQRZOHGJH DQG HQKDQFH WKHLU
WHFKQLFDO DQG SHGDJRJLFDO VNLOOV ZLWK WKH FRQWULEXWLRQ RI GLJLWDO WHFKQRORJ\ VXFK DV
3URJUDPPLQJ /DQJXDJHV :HE4XHVWV 'LJLWDO *DPHV 'LJLWDO &RPLFV 9LUWXDO
/HDUQLQJ (QYLURQPHQWV :LNLV %ORJV :HEVLWHV 67(0 $SSOLFDWLRQV 9LGHR
(GLWLQJ *RRJOH $SSV DQG RWKHU >@
 8QLYHUVLW\ 6FKRROV RI SUHVFKRRO WHDFKHUV SULPDU\ VFKRRO WHDFKHUV DQG
SKLORORJLVWV
7]LIRSRXORV LQYHVWLJDWHG WKH FXUULFXOD RI RWKHU 8QLYHUVLW\ 6FKRROV WKDW SUHSDUH
WHDFKHUV SUHVFKRRO WHDFKHUV SULPDU\ VFKRRO WHDFKHUV DQG SKLORORJLVWV LQ *UHHFH
DQG GHVFULEHG WKH PRGXOHV RIIHUHG DQG UHODWHG WR ,QIRUPDWLRQ ,&7V DQG GLJLWDO WRROV
>@ +H LGHQWLILHG ERWK WKHRUHWLFDO DQG SUDFWLFDO PRGXOHV DV ZHOO DV PRGXOHV
UHODWHG WR GLVWDQFH HGXFDWLRQ FRQWDFW 7]LIRSRXORV %LNRV   +RZHYHU RI WKH
 PRGXOHV GHYRWHG WR ,&7V RQO\ RQH WKLUG RI WKHP DUH FRPSXOVRU\ 6HYHQ RI WKH
FRPSXOVRU\ PRGXOHV KDOI RI WKHP DUH &RPSXWHU 6FLHQFH PRGXOHV 7KUHH 
PRGXOHV ZHUH LGHQWLILHG WR LQFOXGH WKHRUHWLFDO RULHQWDWLRQ IRU WHFKQRORJ\ WKHRULHV
IRU HGXFDWLRQDO WHFKQRORJ\ DQG ,&7 OHDUQLQJ  7KH RWKHU PRGXOHV  LGHQWLILHG
ZHUH ODERUDWRU\ PRGXOHV OLQNLQJ WKHRU\ WR SUDFWLFH 7KH UHPDLQLQJ  RSWLRQDO
PRGXOHV LQFOXGHG IRXU LQ &RPSXWHU 6FLHQFH VHYHQ  UHODWHG WR WKHRUHWLFDO LVVXHV
IRU WHFKQRORJ\ DQG WKH UHPDLQLQJ  PRGXOHV ZHUH FKDUDFWHULVHG DV ³DSSOLFDWLRQ
PRGXOHV´ $OVR WZR PRGXOHV FRPSDWLEOH ZLWK WHDFKLQJ ZLWK PRGHUQ HGXFDWLRQDO
SODWIRUPV HQWLWOHG 'HVLJQ LPSOHPHQWDWLRQ DQG HYDOXDWLRQ RI DFWLRQV DQG
PDWHULDOV RI PRGHUQ DQG DV\QFKURQRXV GLVWDQFH OHDUQLQJ 2QOLQH WRROV ZHUH
LGHQWLILHG
7HUWLDU\ HGXFDWLRQ LQVWLWXWLRQV SUHSDULQJ WHDFKHUV IRU SULPDU\ HGXFDWLRQ $ VPDOO
QXPEHU RI FRPSXOVRU\ ,&7 PRGXOHV  DQG D GLVSURSRUWLRQDWHO\ ODUJHU QXPEHU
RI HOHFWLYH VSHFLDOLVHG PRGXOHV  ZHUH LGHQWLILHG 7KH HOHFWLYH PRGXOHV DLP WR
KHOS GHHSHQ FRQFHSWV DQG DSSOLFDWLRQV XVHIXO IRU WKH HGXFDWLRQDO SURFHVV
/HDUQHUV LQ JHQHUDO VHHP WR EH TXLWH IDPLOLDU ZLWK WKH XVH RI ,&7V DQG WHFKQRORJ\
EXW WKH\ DUH LQWHJUDWHG LQWR WKHLU RZQ HYHU\GD\ SUDFWLFHV VXFK DV HQWHUWDLQPHQW
<RX7XEH  FRPPXQLFDWLRQ VRFLDO QHWZRUNLQJ VXFK DV E\ WKH XVH RI ,QVWDJUDP
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)DFHERRN 0HVVHQJHU GLJLWDO JDPHV VXFK DV 5REOR[  3DUHQWV FRQVLGHU WKLV
DFWLYLW\ WR EH QDWXUDO EXW QRW VR QDWXUDO LQ WKH VFKRRO HQYLURQPHQW >  @ 
$WWHPSWV DUH DOVR PDGH E\ WKH JRYHUQPHQW WR VXSSRUW HOHDUQLQJ LQ WKH SDQGHPLF
E\ SURYLGLQJ D V\QFKURQRXV IRUP RI OHDUQLQJ ZLWK GLJLWDO OLEUDULHV DQG ZHEVLWHV
VXFK
DV
3KRWRGHQWUR
KWWSSKRWRGHQWURHGXJUORU 
GLJLWDO
VFKRRO
KWWSVGVFKRROHGXJU  GLJLWDO SODWIRUP HPH KWWSVDXWKHPHHGXJU 
SODWIRUP $HVRS KWWSDHVRSLHSHGXJU  YLGHR OHVVRQV IURP WKH +HOOHQLF 5DGLR
7HOHYLVLRQ (57 KWWSVZHEWYHUWJUFDWHJRU\PDWKDLQRXPHVWRVSLWL  LQYROYLQJ
SXSLOV LQ WKLV SURFHVV DQG ZLWK DGHTXDWH SUHSDUDWLRQ RI WHDFKHUV WR XSORDG
PDWHULDO WR WKH SODWIRUPV DQG DFFHSW WKH DVVLJQPHQWV RI WKHLU OHDUQHUV >@
$OVR D IRUP RI IOLSSHG FODVVURRP ZKHUH OHDUQHUV UHDG UHVHDUFK DQG FRQVXOW GLJLWDO
PDWHULDO WKURXJK SODWIRUPV RXWVLGH WKH VFKRRO FRQWH[W DQG DV DVVLJQPHQW GLVFXVV
WKH UHOHYDQW WKHRU\ DQG ZKDW WKH\ XQGHUWRRN DW KRPH LQ RUGHU WR GHYHORS LW DQG
UHIOHFW IXUWKHU VORZO\ DOVR VWDUWV WR EH XVHG 7KLV LV DFKLHYHG WKURXJK VWUDWHJLHV IRU
SUREOHPVROYLQJ FROODERUDWLRQ DQG LQWHUDFWLRQ DPRQJ OHDUQHUV DQG EHWZHHQ
OHDUQHUV ZLWK WKHLU WHDFKHU
7]LIRSRXORV >@ DVVHUWV WKDW WKH PRUH SRVLWLYH WKH HSLVWHPRORJLFDO DVVXPSWLRQV RI
WKH WHDFKHU DERXW WKH PRGHUQ IRUP RI OHDUQLQJ DUH WKH PRUH UHFHSWLYH WKH\ VHHP WR
EH WR KDUQHVVLQJ WHFKQRORJ\ ZLWK GLGDFWLF DQG SHGDJRJLFDO WDUJHWLQJ

 6XSSRUW E\ WKH +HOOHQLF 0LQLVWU\ WR WHDFKHUV DQG OHDUQHUV
GXULQJ WKH SDQGHPLF
$WWHPSWV ZHUH PDGH E\ WKH +HOOHQLF 0LQLVWU\ LPPHGLDWHO\ HVWDEOLVKLQJ D KHOS GHVN
IRU DGYLFH VXSSRUW DQG VROYLQJ SUREOHPV 7KH ODFN RI GLJLWDO HTXLSPHQW ZDV
DGGUHVVHG DW D ODWHU VWDJH ZLWK GRQDWLRQ RI HTXLSPHQW VXFK DV WDEOHWV DQG ODSWRSV
WKDW UHDFKHG VFKRROV DFURVV *UHHFH WR HQDEOH WKH GLVWDQW OHDUQLQJ SURFHVV 7KH
WHOHFRPPXQLFDWLRQ VHUYLFHV SURYLGHG IUHH RI FKDUJH DFFHVV WR QDWLRQDO SODWIRUPV
DQG VRIWZDUH XVHG IRU WHDFKLQJ DQG DFFHVVLELOLW\ WR DOO OHDUQHUV DQG WHDFKHUV >@
)XUWKHUPRUH WKH 0LQLVWU\ VHW XS D ZHEVLWH KWWSVPDWKDLQRXPHVWRVSLWLJRYJU WR
SURYLGH WKH WHDFKLQJ DQG OHDUQLQJ FRPPXQLW\ ZLWK XVHIXO DQG LQQRYDWLYH GLVWDQFH
OHDUQLQJ WRROV DQG LGHDV
,Q WKH IUDPHZRUN RI $FWLRQ >@ 6WD\LQJ DW KRPH ZLWK H7ZLQQLQJ WKH +HOOHQLF
1DWLRQDO WKH 6XSSRUW 6HUYLFH (<< RI H7ZLQQLQJ FUHDWHG WKUHH RQOLQH VHPLQDUV
DQG ZHELQDUV
 'LVWDQW OHDUQLQJ ± &RPPXQLFDWLRQ WRROV ± &RRSHUDWLRQ WRROV ± $GYLFH
KWWSVVHPLQDUVHWZLQQLQJJUFRXUVHYLHZSKS"LG 
 (GXFDWLRQDO &RPPXQLWLHV
%ORJV LQ WKH 3DQKHOOHQLF 6FKRRO 1HWZRUN
EORJVVFKJU KWWSVVHPLQDUVHWZLQQLQJJUFRXUVHYLHZSKS"LG 
 (OHFWURQLF
VFKRRO
FODVV
361
HFODVVVFKJU
KWWSVVHPLQDUVHWZLQQLQJJUFRXUVHYLHZSKS"LG 
7KH H7ZLQQLQJ DOVR SURPRWHG D ZHELQDU RQ ³3UDFWLFDO WRROV IRU GHYHORSLQJ ZHOO
EHLQJ DQG FRKHVLRQ LQ FODVVURRP JURXSV GXULQJ &29,' WLPH´ DQG DSSURYHG
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WZHOYH QHZ ZRUNV RQ &29,' IRU WKH LPSOHPHQWDWLRQ RI ZKLFK  WHDFKHUV RI
SULPDU\ DQG VHFRQGDU\ HGXFDWLRQ FROODERUDWHG IURP DOO DURXQG (XURSH ,Q WRWDO 
QHZ WHDFKHUV DQG  QHZ VFKRRO XQLWV UHJLVWHUHG RQ WKH SODWIRUP RI H7ZLQQLQJ
IURP 0DUFK  ,W DOVR FUHDWHG WHQ VHPL\HDUO\ ZHELQDUV RI  KRXUV HDFK
KWWSVVHPLQDUVHWZLQQLQJJU 2Q DQ LQWHUQDWLRQDO OHYHO WKH +HOOHQLF H7ZLQQLQJ
6XSSRUW 6HUYLFH (<< SDUWLFLSDWHV DQG RUJDQL]HV WKH IROORZLQJ DFWLRQV
 ,Q VFKRRO H7ZLQQLQJ FROODERUDWLYH SURMHFWV WKURXJK 7ZLQ6SDFH SODWIRUP
DQG RWKHU GLJLWDO WRROV VKDUHG E\ WKH SXSLOV DQG WHDFKHUV SDUWLFLSDWLQJ LQ
WKH SURMHFWV
 1HZ *URXSV ³H7ZLQQLQJ DW +RPH H7ZLQQLQJ LQ WLPHV RI VFKRRO FORVXUH´
 0RQWKO\ OHDUQLQJ HYHQWV DQG ZHELQDUV VXFK DV
භ /HDUQLQJ (YHQW  +RZ WR ODXQFK DQ H7ZLQQLQJ 9(7 SURMHFW IURP
]HUR"
භ +RZ WR LPSOHPHQW SURMHFWV LQWR OHVVRQV DQG OHVVRQV LQWR SURMHFW
භ 7KH 6FKRRO (GXFDWLRQ *DWHZD\ 6FKRRO (GXFDWLRQ *DWHZD\
7KH 0LQLVWU\ RI (GXFDWLRQ LV SODQQLQJ WR GHYHORS D FUDVKFRXUVH WUDLQLQJ
SURJUDPPH  KRXUV IRU DOO WHDFKHUV RI WKH SXEOLF VHFWRU LQ GLJLWDO VNLOOV DQG
GLVWDQFH OHDUQLQJ

(GXFDWLRQ RI 3ULPDU\ 6FKRRO 7HDFKHUV LQ 7XUNH\
7UDLQLQJ WHDFKHUV LV RQH RI WKH NH\ WRSLFV LQ WKH 7XUNLVK (GXFDWLRQDO 6\VWHP
(GXFDWLRQ KDV WKUHH VLJQLILFDQW SLOODUV QDPHO\ VWXGHQW WHDFKHU DQG SURJUDPPH
,QWHJULW\ DQG VXFFHVV RI DQ HGXFDWLRQDO V\VWHP LV EDVHG XSRQ WKLV 7HDFKHUV LQ
HGXFDWLRQ JRHV LQ SDUDOOHO ZLWK WKH SROLWLFDO VRFLRHFRQRPLF DQG FXOWXUDO
GHYHORSPHQWV 'XULQJ WKH SURFHVV RI WUDQVLWLRQ WR WKH 7XUNLVK 5HSXEOLF 3HULRG
HGXFDWLRQ RI WHDFKHUV ZDV D FHQWUDO LVVXH DV ZHOO ,Q  WKHUH ZHUH 
SULPDU\ VFKRRO WHDFKHUV  RI WKHP IHPDOH DQG  RI WKHP PDOH $OVR 
RI WKH WHDFKHUV ZKR KDG YRFDWLRQDO HGXFDWLRQ ZHUH IHPDOH DQG  RI WKHP ZHUH
PDOH 2XW RI WKH UHPDLQLQJ  WHDFKHUV  KDG VHFRQGDU\ VFKRRO HGXFDWLRQ
 RI WKHP GLG QRW KDYH UHJXODU HGXFDWLRQ >@ 7XUNH\ XQGHUZHQW GLIIHUHQW
WHDFKHU WUDLQLQJ SURJUDPPHV ,Q WKH 5HSXEOLF 3HULRG OHJDO HIIRUWV ZHUH PDGH WR
HQDEOH WKH WHDFKLQJ DFWLYLW\ DV D OHJDO RFFXSDWLRQ 7KH HGXFDWLRQDO SHULRG RI
WHDFKHUV VWXGLHV ZHUH H[WHQGHG WR VL[ \HDUV LQ  ,W ZDV FRPSRVHG RI WZR
VHFWLRQV 7KH ILUVW WKUHH \HDUV ZDV FDOOHG DV WKH ILUVW HGXFDWLRQDO SHULRG DQG WKH
IROORZLQJ WKUHH \HDUV ZHUH FDOOHG WKH VHFRQG HGXFDWLRQDO SHULRG $IWHU D SHULRG RI
WLPH WKLV LPSOHPHQWDWLRQ ZDV UHPRYHG 7UDLQLQJ YLOODJH WHDFKHUV FDPH WR WKH IRUH
LQ  7ZR HGXFDWLRQDO LQVWLWXWLRQ RQH LQ (VNLúHKLU DQG WKH RWKHU RQH LQ ø]PLU
ZHUH RSHQHG 7KLV LPSOHPHQWDWLRQ EHJDQ WR EH WKH VWDUWLQJ SHULRG RI WKH
SXEOLFDWLRQ RI /DZ  UHJDUGLQJ WKH YLOODJH LQVWLWXWHV D NLQG RI WHDFKLQJ
LQVWLWXWLRQ IRU WUDLQLQJ WHDFKHUV DQG HQDFWPHQW RI  QDPHG ³9LOODJH
HGXFDWLRQDO FRXUVHV´ DQG ³9LOODJH 7HDFKHU 6FKRRO´
%HWZHHQ 
SURIHVVLRQDO FRXUVHV IRU WHDFKLQJ ZHUH SULRULWLVHG ,Q GLIIHUHQW SDUWV RI WKH FRXQWU\
WLOO   YLOODJH LQVWLWXWHV ZHUH HVWDEOLVKHG DQG KLJK YLOODJH LQVWLWXWH SURYLGLQJ
WKUHH\HDU KLJKHU HGXFDWLRQ ZDV HVWDEOLVKHG 7LOO  WKH SROLF\ RI WUDLQLQJ WZR
W\SHV RI SULPDU\ VFKRRO WHDFKHUV ZDV VXVWDLQHG $IWHU WKLV ZLWK ODZ 
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LQVWLWXWLRQV WUDLQLQJ WHDFKHUV ZHUH FRPELQHG XQGHU WKH WLWOH RI ³ 3ULPDU\ 6FKRRO
7HDFKHU  ,Q  WZR \HDU HGXFDWLRQ LQVWLWXWHV VWDUWHG WR EH RSHQHG ,Q  
RI WKH  LQVWLWXWLRQV ZHUH FORVHG 6LQFH WKH WK RI -XO\  WKH\ ZHUH WXUQHG
LQWR YRFDWLRQDO KLJK VFKRROV DQG ZHUH LQFOXGHG ZLWKLQ WKH IUDPH RI XQLYHUVLWLHV
>@ $V RI  WHDFKLQJ SHULRG RI KLJK VFKRROV ZHUH SURORQJHG WR  \HDUV DQG
WKH\ JRW WUDQVIRUPHG LQWR HGXFDWLRQDO IDFXOWLHV 7RGD\ LQ XQLYHUVLWLHV LQ
HGXFDWLRQDO IDFXOWLHV WHDFKHUV ZHUH WUDLQHG LQ WKH IRXU\HDU GHSDUWPHQWV 7KH\
VWXG\ VXEMHFWV VXFK DV (GXFDWLRQDO SKLORVRSK\ ,QIRUPDWLRQ 7HFKQRORJLHV
)XQGDPHQWDOV RI (DUO\ &KLOGKRRG &KLOG +HDOWK DQG )LUVW $LG .LW (DUO\
&KLOGKRRG 3URJUDP 7HDFKLQJ 7HFKQRORJLHV 3HUIRUPDQFH 0HDVXUHPHQW DQG
(YDOXDWLRQ ,&7 7HFKQRORJLHV 7HDFKLQJ 'HVLJQ *DPHV LQ (DUO\ 6FKRRO
'HYHORSPHQW 3HULRG 7XUNLVK (GXFDWLRQDO 6\VWHP DQG 6FKRRO 0DQDJHPHQW $UW
(GXFDWLRQ LQ (DUO\ &KLOGKRRG 7UDLQLQJ RI 6RFLDO 9DOXHV

'LVWDQFH (GXFDWLRQ LQ 7XUNH\ 'XULQJ &29,' 
3ULPDU\ HGXFDWLRQ ZDV ERWK SURYLGHG LQ GLVWDQFH HGXFDWLRQ WHDFKLQJ SODWIRUPV DQG
757 (%$ 79 FKDQQHO 7KH FRXUVHV ZHUH UHSHDWHG WKUHH WLPHV ,Q (%$ WKHUH H[LVW
DSSUR[LPDWHO\  ULFK UHOLDEOH DQG LQWHUDFWLYH FRQWHQW 7KHUH DUH YLGHRV
LQWHUDFWLYH FRQWHQW VXPPDULHV LQIRJUDSKLFV SURMHFW GRFXPHQWV FRQWHQWV VSHFLDO
IRU WHDFKHUV $OVR WKHUH ZHUH ERRNV PRUH WKDQ  DQG WKHUH ZHUH TXHVWLRQV
PRUH WKDQ  >@ %HVLGHV WKLV VWXGHQWV MRLQHG WKH FRXUVHV RIIHUHG E\ WKHLU
VFKRROV )RU VRPH FKLOGUHQ ZKR KDYH OLPLWHG DFFHVV WR WKH ,QWHUQHW DQG ODSWRSV
VPDUW SKRQHV VXSSRUW ZDV SURYLGHG E\ WKH VWDWH ,Q VRPH FODVVHV RQOLQH H[DPV
ZHUH PDGH ,Q RWKHU FODVVHV DVVLJQPHQWV ZHUH JLYHQ WR WKH VWXGHQWV

6RFLRHFRQRPLF DQG 'LJLWDO /LWHUDF\ ,QHTXDOLWLHV
 7KH 3UHH[LVWLQJ 'LJLWDO 'LYLGH
/HDUQHUV IURP GLIIHUHQW FXOWXUDO DQG HFRQRPLF EDFNJURXQGV KDYH JLYHQ ULVH WR
GLJLWDO LQHTXDOLWLHV UHODWHG WR WKH OHYHO RI DYDLODELOLW\ RI GLJLWDO LQIUDVWUXFWXUH DW
KRPH DQG WKH HGXFDWLRQ OHYHOV RI WKHLU SDUHQWV ZKR PD\ ODFN GLJLWDO VNLOOV
WKHPVHOYHV >@ 7KLV FRQFHUQV WKH GLIIHUHQW GHJUHH RI IDPLOLDULW\ DQG HQJDJHPHQW
ZLWK WKH GLJLWDO WRROV RI OHDUQHUV RI WKH VDPH DJH JURXS 'LJLWDO GLYLGH DOVR UHIHUV WR
WKH JDS EHWZHHQ GHPRJUDSKLFV DQG UHJLRQV WKDW KDYH DFFHVV WR ,QIRUPDWLRQ DQG
&RPPXQLFDWLRQ 7HFKQRORJLHV ,&7V  7KH GLJLWDO GLYLGH LV KHDYLO\ LQWHUZRYHQ
ZLWK WKH LVVXH RI HGXFDWLRQ DQG SRYHUW\ >@
/RQJ EHIRUH WKH SDQGHPLF ,&7 OLWHUDF\ KDV EHHQ YLHZHG DV D VHW RI XVHU VNLOOV WKDW
HQDEOH DFWLYH SDUWLFLSDWLRQ LQ D VRFLHW\ ZKHUH VHUYLFHV DQG FXOWXUDO RIIHULQJV DUH
FRPSXWHUVXSSRUWHG DQG GLVWULEXWHG RQ WKH ,QWHUQHW 7HFKQRORJLFDO OLWHUDF\
IRUPHUO\ UHIHUUHG WR DV FRPSXWHU OLWHUDF\ HQWDLOV D GHHSHU XQGHUVWDQGLQJ RI GLJLWDO
WHFKQRORJ\ DQG FRPSULVHV ERWK XVHU DQG WHFKQLFDO FRPSXWLQJ VNLOOV $W WKH VDPH
WLPH D JURZLQJ JDS EHWZHHQ FHUWDLQ FRXQWULHV DQG VHFWLRQV RI VRFLHW\ HYHQ ZLWKLQ
DGYDQFHG HFRQRPLHV FRQVLGHUDEOH OHYHOV RI LOOLWHUDF\ DV ZHOO DV GLJLWDO OLWHUDF\ NHSW
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JURZLQJ > @ .DUSDWL >@ LGHQWLILHG L HIIHFWLYH VHOHFWLRQ DQG DSSOLFDWLRQ RI
,&7 V\VWHPV DQG GHYLFHV LL XWLOLVDWLRQ RI FRPPRQ JHQHULF VRIWZDUH WRROV LQ
SULYDWH OLIH LL XVH RI VSHFLDOLVHG WRROV IRU ZRUN DQG LY IOH[LEOH DGDSWDWLRQ WR
FKDQJHV LQ LQIUDVWUXFWXUH DQG DSSOLFDWLRQV DV FRUH VNLOOV LQ RUGHU WR EHFRPH ,&7
XVHU OLWHUDWH
,Q DGGLWLRQ WR SUHH[LVWLQJ HIIRUWV WRZDUGV EULGJLQJ WKH GLJLWDO GLYLGH WKH FULVLV
FDXVHG E\ WKH &29,' SDQGHPLF PHDQW WKDW WHDFKHUV DQG SDUHQWV KDG WR VZLWFK
WR (PHUJHQF\ 5HPRWH 7HDFKLQJ >@7KH ODFN RI SUHSDUHGQHVV E\ JRYHUQPHQWV KDV
LWV URRW LQ SROLWLFDO DQG HFRQRPLF LGHRORJLHV DQG SROLFLHV ZKLFK UHVXOW LQ DQ
LQFUHDVH LQ LQHTXDOLWLHV LQ DGYDQFH HFRQRPLHV EXW SULPDULO\ LQ FRXQWULHV VWUXJJOLQJ
XQGHU LPPHQVH QDWLRQDO GHEW
,Q WKH 8. RQH RI WKH VHYHQ ULFKHVW HFRQRPLHV LQ WKH ZRUOG PDQ\ SULPDU\ VFKRRO
FKLOGUHQ IURP GHSULYHG EDFNJURXQGV IRXQG WKHPVHOYHV ODJJLQJ EHKLQG GXH WR
FUDPSHG OLYLQJ FRQGLWLRQV ZLWK OLPLWHG IDFLOLWLHV WKH\ KDG WR VKDUH ZLWK VLEOLQJV
RIWHQ ZLWK SDUHQWV RXW RI ZRUN 7KH\ KDG WR EH VXSSOLHG ZLWK GLJLWDO HTXLSPHQW E\
WKH VFKRRO WKH PXQLFLSDOLW\ RU E\ FKDULWLHV $QGUHZ HW DO >@ LQ WKHLU H[WHQVLYH
VWXG\ IRXQG WKDW ³WKHUH LV D UHDO ULVN WKDW WLPH VSHQW OHDUQLQJ DW KRPH VLQFH VFKRROV
FORVHG LQ 0DUFK  KDV ZLGHQHG HGXFDWLRQDO LQHTXDOLWLHV EHWZHHQ SRRUHU DQG
ULFKHU VWXGHQWV HVSHFLDOO\ DPRQJ SULPDU\ VFKRRO VWXGHQWV ,I WKH SDQGHPLF IRUFHV
VFKRROV WR FORVH DJDLQ LW ZLOO FRQWLQXH SDUWLFXODUO\ WR GHSULYH SRRUHU VWXGHQWV RI
WKH SURWHFWLYH DQG DW OHDVW SDUWO\ HTXDOLVLQJ UROH WKDW WLPH LQ VFKRRO FDQ SOD\ IRU
WKHLU OHDUQLQJ DQG GHYHORSPHQW´
$V 7XPZHVLJH >@ HPSKDVLVHV ³WKH GLJLWDO GLYLGH LQ 8JDQGD KLJKOLJKWV WKH
HQRUPRXV LQHTXDOLW\ JDS 7KH GLIILFXOW\ RI DFFHVVLQJ OHDUQLQJ WHFKQRORJLHV DQG
OHYHO RI GLJLWDO OLWHUDF\ VNLOOV EHWZHHQ SULYLOHJHG DQG WKH GHSULYHG JURXSV FRQWLQXHV
WR ZLGHQ WKH HGXFDWLRQ JDS )RU WKH YDVW PDMRULW\ RI OHDUQHUV OLYLQJ LQ UXUDO
8JDQGD RQOLQH OHDUQLQJ LV EXW D GUHDP ZLWKLQ D GUHDP´
81,&() 2IILFH RI 5HVHDUFK ± ,QQRFHQWL >@ UHSRUWHG LQ 0DUFK WKDW
³&29,' KDV QHJDWLYHO\ DIIHFWHG VRFLDO VSHQGLQJ LQ LQGHEWHG FRXQWULHV LQ
VHFWRUV LQFOXGLQJ HGXFDWLRQ FKLOG SURWHFWLRQ QXWULWLRQ DQG ZDWHU VDQLWDWLRQ DQG
K\JLHQH««WKLV LGHQWLILHV SULRULW\ FRXQWULHV ZLWK KLJK OHYHOV RI FKLOG SRYHUW\
ZKHUH EXGJHW H[SHQGLWXUH RQ NH\ VRFLDO VHFWRUV PD\ EH WKUHDWHQHG LI GHEW OHYHOV
FRQWLQXH WR ULVH´
&RXQWULHV WKDW DUH SODJXHG E\ SRYHUW\ DQG GHSULYDWLRQ VSHQW D KLJKHU SURSRUWLRQ RI
WRWDO JRYHUQPHQW H[SHQGLWXUH RQ GHEW VHUYLFH LQ  WKDQ WKH\ GLG RQ HGXFDWLRQ
KHDOWK DQG VRFLDO SURWHFWLRQ FRPELQHG 7KH VRFLRGLJLWDO GLYLGH LV D FRQVHTXHQFH RI
WKH VRFLRHFRQRPLF GLYLGH DQG DQWLVRFLDO SROLFLHV RI WKH ORFDO JRYHUQPHQWV DQG
LQWHUQDWLRQDO ERGLHV DQG RUJDQLVDWLRQV
$]XEXLNH HW DO >@ IRU H[DPSOH VWXGLHG UHPRWH OHDUQLQJ LQ 1LJHULD GXULQJ WKH
&29,' SDQGHPLF E\ XVLQJ D TXDQWLWDWLYH VWXG\ LQFOXGLQJ  SXSLOV DQG 

344

SDUHQWV OLYLQJ LQ 1LJHULD 7KH UHVXOWV VKRZHG VLJQLILFDQW GLIIHUHQFHV LQ DFFHVV WR
UHPRWH OHDUQLQJ RSSRUWXQLWLHV GXULQJ WKH SDQGHPLF E\ SXSLOV 7KH\ DOVR IRXQG
VLJQLILFDQW GLIIHUHQFHV LQ DFFHVV WR GLJLWDO WRROV EHWZHHQ SXSLOV LQ JRYHUQPHQW
VFKRROV DQG SULYDWH VFKRROV DV ZHOO DV D VWDWLVWLFDOO\ VLJQLILFDQW UHODWLRQVKLS
EHWZHHQ SDUHQWDO OHYHO RI HGXFDWLRQ DQG WKH DELOLW\ WR VXSSRUW OHDUQHUV LQ WKHLU
UHPRWH OHDUQLQJ GXULQJ WKH SDQGHPLF

 5DSLG 'LJLWDO 6NLOOV $FTXLVLWLRQ E\ 7HDFKHUV 7KH 5ROH RI
3DUHQWV
5DSLG GLJLWDOL]DWLRQ RYHU WKH SDVW GHFDGHV KDV WUDQVIRUPHG PDQ\ DVSHFWV RI ZRUN
DQG GDLO\ OLIH 7KH HGXFDWLRQ DQG WUDLQLQJ V\VWHP LV LQFUHDVLQJO\ SDUW RI WKH GLJLWDO
WUDQVIRUPDWLRQ DQG FDQ WDNH DGYDQWDJH RI LWV EHQHILWV DQG RSSRUWXQLWLHV +RZHYHU
LW PXVW DOVR HIIHFWLYHO\ PDQDJH WKH ULVNV LQFOXGLQJ WKH ULVN RI WKH XUEDQ  UXUDO
GLJLWDO GLYLGH ZKHUH VRPH SHRSOH FDQ EHQHILW PRUH WKDQ RWKHUV 7KLV WUDQVIRUPDWLRQ
LQ HGXFDWLRQ GXULQJ WKH &29,' HUD LV LQIOXHQFHG E\ DGYDQFHV LQ FRQQHFWLYLW\
WKH ZLGHVSUHDG XVH RI GHYLFHV DQG GLJLWDO DSSOLFDWLRQV WKH QHHG IRU LQGLYLGXDO
IOH[LELOLW\ DQG WKH JURZLQJ GHPDQG IRU GLJLWDO VNLOOV 7KH &29,' FULVLV KDV
VLJQLILFDQWO\ DFFHOHUDWHG WKLV FKDQJH >@
7KH TXHVWLRQ WKDW DULVHV LV ZKDW WKH UROH RI WHDFKHUV DQG SDUHQWV LV LQ WKLV QHZ
RQOLQH OHDUQLQJ H[SHULHQFH 8QGRXEWHGO\ WKH &29,' FULVLV KDV IRU WKH ILUVW
WLPH SXW WHDFKHUV VWXGHQWV DQG SDUHQWV LQ D VLWXDWLRQ ZKHUH WKHUH ZHUH QRW PDQ\
RSWLRQV EXW WR XVH GLJLWDO WHFKQRORJLHV WR SURYLGH HGXFDWLRQ DQG WUDLQLQJ 0DQ\
HGXFDWRUV DQG VWXGHQWV IDFHG D VWHHS OHDUQLQJ FXUYH DV WKHLU GLJLWDO VNLOOV KDG WR EH
XSGDWHG DW D UDSLG SDFH ,Q WKLV XQSUHFHGHQWHG XVH RI WHFKQRORJ\ IRU OHDUQLQJ
WHDFKHUV KDG WR RUJDQL]H WKHLU WHDFKLQJ GLIIHUHQWO\ DQG LQWHUDFW ZLWK VWXGHQWV RQ D
PRUH SHUVRQDOL]HG EDVLV IRFXVLQJ RQ WKHLU VSHFLILF QHHGV
%DVHG RQ WKLV NQRZOHGJH HIIRUWV VKRXOG EH PDGH E\ JRYHUQPHQWV DQG VFKRRO
SULQFLSDOV WR VXSSRUW WHDFKHUV WR HIIHFWLYHO\ LQWHJUDWH RQOLQH WRROV LQWR WKHLU
WHDFKLQJ SUDFWLFHV HJ HQFRXUDJLQJ WKH SHGDJRJLHV RI WHDFKHUV WKDW DLP WR SURYLGH
JXLGDQFH DQG PRWLYDWLRQ WR VWXGHQWV IRU DFWLYH OHDUQLQJ >@ ,Q DGGLWLRQ LW VKRXOG
EH HQVXUHG WKDW WKH XVH RI GLJLWDO WHFKQRORJLHV DQG RQOLQH WRROV FRUUHVSRQGV WR WKH
QHHGV RI VWXGHQWV WKHLU SUHYLRXV VNLOOV DQG WKHLU GLJLWDO HGXFDWLRQ ,Q IDFW LW LV
DUJXHG WKDW WKH UROH RI WKH WHDFKHU LQ WKH LQWHJUDWLRQ RI GLJLWDO WHFKQRORJ\ LQ
HGXFDWLRQ LV FUXFLDO DV ZKHQ LW LV GRQH VNLOOIXOO\ HTXLWDEO\ DQG HIIHFWLYHO\ E\
WHDFKHUV LW FDQ IXOO\ VXSSRUW WKH DJHQGD RI KLJK TXDOLW\ DQG LQFOXVLYH HGXFDWLRQ DQG
WUDLQLQJ IRU DOO VWXGHQWV ,W FDQ DOVR IDFLOLWDWH PRUH SHUVRQDOL]HG IOH[LEOH DQG
VWXGHQWFHQWHUHG OHDUQLQJ LQ DOO SKDVHV DQG VWDJHV RI HGXFDWLRQ DV WHFKQRORJ\ FDQ
EH D SRZHUIXO DQG HQJDJLQJ WRRO IRU FROODERUDWLYH DQG FUHDWLYH OHDUQLQJ >@
7KH UROH RI SDUHQWV LQ WKH RQOLQH OHDUQLQJ H[SHULHQFH LV DOVR HPSKDVLVHG HVSHFLDOO\
LQ WKH GHYHORSPHQW RI VWURQJ DWWLWXGHV WRZDUGV OHDUQLQJ WKDW FDQ KHOS VWXGHQWV
RYHUFRPH VRPH RI WKH SRWHQWLDO FKDOOHQJHV SRVHG E\ RQOLQH OHDUQLQJ VXFK DV
VWD\LQJ IRFXVHG GXULQJ RQOLQH OHVVRQV RU PDLQWDLQ DGHTXDWH PRWLYDWLRQ 7KHVH GDWD
VXJJHVW WKDW SDUHQWV FDQ SOD\ D FULWLFDO UROH LQ KRPHVFKRROLQJ VXFK DV HQVXULQJ WKDW
WKHLU FKLOGUHQ IROORZ WKH FXUULFXOXP DQG VXSSRUWLQJ WKHLU FKLOGUHQ HPRWLRQDOO\ WR
PDLQWDLQ WKHLU PRWLYDWLRQ DQG DPELWLRXV JRDOV LQ D VLWXDWLRQ ZKHUH WKH\ FDQ HDVLO\
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EH GLVFRXUDJHG +RZHYHU PDQ\ REVWDFOHV FDQ KLQGHU HIIHFWLYH SDUHQWDO
HQJDJHPHQW IRU H[DPSOH WKH\ PD\ ILQG LW GLIILFXOW WR HQJDJH WKHLU FKLOGUHQ LQ
VFKRRO ZRUN ZKLOH FRPELQLQJ ZRUN RU RWKHU IDPLO\ UHVSRQVLELOLWLHV 7KH IHHOLQJ
DOVR WKDW WKH\ WKHPVHOYHV DUH QRW DEOH WR VXSSRUW WKHLU FKLOGUHQ GXH WR ODFN RI GLJLWDO
VNLOOV RU IDPLOLDULW\ ZLWK WKH FRQWHQW RI VFKRRO ZRUN FDQ PDNH LW GLIILFXOW IRU WKHP
WR EH DFWLYHO\ LQYROYHG >@

 7KH (IIHFWV RI WKH (QYLURQPHQW DW DOO /D\HUV RQ WKH &KLOGUHQ
7KH PDQ\ OD\HUV RI WKH FKLOG¶V ZRUOG DV VKRZQ LQ )LJXUH  H[HUW DQ LQIOXHQFH DQG
SURYLGH RSSRUWXQLWLHV RU WKH ODFN RI RSSRUWXQLW\ WR WKH FKLOG

)LJXUH  6RFLRHFRORJLFDO LPSDFW RI &29,' DGDSWHG IURP 3XWUL HW DO
>@ 
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)LJXUH  GHSLFWV WKH UHODWLRQV EHWZHHQ WKH IDPLO\ WKH FRPPXQLW\ WKH
VRFLHW\VFKRRO DQG WKH VRFLRFXOWXUDO QRUPV 7KH VRFLRFXOWXUDO QRUPV DUH WKH
FRUQHUVWRQHV IRU YDOXHV ZKLFK DUH OHDUQW LPSOLFLWO\ VLQFH FKLOGKRRG DQG UHPDLQ
XQFRQVFLRXV WR WKRVH ZKR KROG WKHP 3V\FKRORJLVWV EHOLHYH WKDW PRVW FKLOGUHQ KDYH
WKHLU EDVLF YDOXH V\VWHP LQ SODFH E\ WKH DJH RI  >@ 9DOXHV DUH TXDOLWLHV
SULQFLSOHV RU EHKDYLRXUV WKDW JHQHUDWH WHQGHQFLHV WR SUHIHU FHUWDLQ VWDWHV RI DIIDLUV
RYHU RWKHUV > @ 7KH VRFLHWDO QRUPV LQIOXHQFH WKH ZKROH VRFLHW\ DQG KRZ WKH
HGXFDWLRQ V\VWHP ZRUNV +HQFH LW LQIOXHQFHV WKH FRPPXQLW\ WKH IDPLO\ DQG WKH
FKLOG LWV RSSRUWXQLWLHV RU ODFN RI RSSRUWXQLWLHV

 5HVHDUFK 'HVLJQ
7KH FRQWH[W RI WKH UHVHDUFK LV WKH JOREDO FULVLV FUHDWHG E\ WKH &29,' SDQGHPLF
DQG WKH HIIHFWV RQ SULPDU\ HGXFDWLRQ WKH OHDUQLQJ DQG ZHOOEHLQJ RI SULPDU\
VFKRRO SXSLOV WHDFKHUV DQG WKHLU IDPLOLHV

7KLV TXDOLWDWLYH UHVHDUFK ZDV EDVHG RQ WKH HWKLFDO SULQFLSOHV RI YROXQWDULQHVV
DQRQ\PLW\ DQG QRQWUDFHDELOLW\ ,W FRQVLVWHG RI D UHYLHZ RI UHOHYDQW OLWHUDWXUH
LQLWLDOO\ SURYLGLQJ D JOREDO SHUVSHFWLYH DQG VXEVHTXHQWO\ IRFXVLQJ RQ WKH HIIHFWV RI
WKH SDQGHPLF RQ HGXFDWLRQ LQ JHQHUDO DQG RQ SULPDU\ HGXFDWLRQ LQ SDUWLFXODU
,QLWLDOO\ VHYHUDO FRXQWULHV ZHUH LQYROYHG KRZHYHU GXH WR ODFN RI UHVSRQVH WKH
UHVHDUFK FRQFHQWUDWHG RQ UHVSRQVHV IURP *UHHFH DQG 7XUNH\
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7KH VXUYH\ PHWKRG ZDV VHOHFWHG IRU FDSWXULQJ SULPDU\ GDWD IURP YDULRXV FRXQWULHV
XVLQJ WKH LQVWUXPHQW RI DQ RQOLQH TXHVWLRQQDLUH ZKLFK SULPDU\ VFKRRO FKLOGUHQ
ZHUH LQYLWHG E\ WKHLU WHDFKHUV WKHLU SDUHQWV DQG RWKHU PHPEHUV RI WKHLU IDPLO\ WR
FRPSOHWH 7KHUH ZDV DQ LQKHUHQW ULVN WR UHFHLYLQJ ORZ UHVSRQVHV DV FKLOGUHQ ZHUH
DOUHDG\ DGMXVWLQJ WR VWXG\LQJ IURP KRPH 7KH LPSRVLWLRQ RI KDYLQJ WR FRPSOHWH WKH
TXHVWLRQQDLUH PLJKW KDYH SURYHG GLIILFXOW
7KH 5HVHDUFK 4XHVWLRQV ZHUH ZRUGHG LQ D WHUPLQRORJ\ ZKLFK LV XQGHUVWDQGDEOH WR
FKLOGUHQ RI  \HDUV RI DJH FRYHUHG  DUHDV
x

'HPRJUDSKLFV DJH JHQGHU FRXQWU\ \HDUJUDGH DW VFKRRO HPSOR\PHQW
FDWHJRU\ DQG VWDWXV RI SDUHQWVJXDUGLDQV EHIRUH DQG GXULQJ WKH SDQGHPLF
භ $YDLODELOLW\ DQG DFFHVV WR IDFLOLWLHV LQWHUQHW GHVNWRSV ODSWRSV VPDUW
SKRQHV
භ $ELOLW\ RI SDUHQWV WR VXSSRUW KRPH OHDUQLQJ
භ /HDUQLQJ ± FRPPXQLFDWLRQ ZLWK WHDFKHUV IULHQGVFODVVPDWHV  VXSSRUW
FRQFHQWUDWLRQ
භ :KDW WKH\ OLNHG EHVW DERXW RQOLQH OHDUQLQJ
භ :KDW WKH\ KDWHG WKH PRVW DERXW RQOLQH OHDUQLQJ

5HVHDUFK 5HVXOWV DQG ,QWHUSUHWDWLRQ
 'HPRJUDSKLFV
 *HQGHU
,Q WRWDO  SXSLOV IURP *UHHFH DQG  SXSLOV IURP 7XUNH\ DQVZHUHG WKH
TXHVWLRQQDLUH 7KH JHQGHU GLVWULEXWLRQ LQFOXGHG  JLUOV DQG  ER\V IURP 7XUNH\
DV ZHOO DV  ER\V DQG  JLUOV IURP *UHHFH
 $JH
$FFRUGLQJ WR WKH FROOHFWHG GDWD IURP *UHHFH WKHUH DUH  SXSLOV DW WKH DJH RI  DQG
 SXSLOV DW WKH DJH RI  DV WKH KLJKHVW DJH 7KHUH LV RQO\  SXSLO DW WKH DJH RI  DQG
RQO\  SXSLO DW WKH DJH RI  DV WKH ORZHVW QXPEHUV $V IRU 7XUNH\ WKHUH DUH 
SXSLOV DW WKH DJH RI   SXSLOV DW WKH DJH RI   SXSLOV DW WKH DJH RI  DQG 
SXSLOV DUH DW WKH DJH RI 
 'LVWULEXWLRQ RI WKH SXSLOV  3XSLO DFFRUGLQJ WR WKH VWXG\ \HDU
$ WRWDO RI  *UHHN SXSLOV UHVSRQGHG  SXSLOV ZHUH LQ WKH VW FODVV  SXSLOV
ZHUH LQ WKH QG FODVV DQG  SXSLOV ZHUH LQ WKH WK FODVV 2QO\  SXSLO LV LQ WKH WK
WK DQG WK \HDU RI VWXG\
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)LJXUH  'LVWULEXWLRQ RI WKH *UHHN SXSLOV DFFRUGLQJ WR WKH VWXG\ \HDU
,Q WKH 7XUNLVK JURXS  SXSLOV  WKHUH ZHUH  SXSLOV LQ WKH WK FODVV IROORZHG E\
WKH  LQ WKH QG FODVV  SXSLOV LQ WKH UG FODVV DQG  SXSLOV LQ WKH VW FODVV

)LJXUH  'LVWULEXWLRQ RI WKH 7XUNLVK SXSLOV DFFRUGLQJ WR WKH VWXG\ \HDU
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 (PSOR\PHQW 6WDWXV RI WKH 3DUHQWV*XDUGLDQV EHIRUH WKH 3DQGHPLF
7KH SXSLOV ZHUH DVNHG LI DQ\ RI WKHLU SDUHQWVJXDUGLDQV ZHUH XQHPSOR\HG EHIRUH
WKH SDQGHPLF RU QRW  RI WKH WRWDO QXPEHU RI SXSLOV LQ *UHHFH VDLG WKDW ERWK RI
WKHLU SDUHQWV DUH QRW HPSOR\HG GXULQJ WKH SDQGHPLF 7KHVH UHVXOWV JLYH DQ LGHD
DERXW WKH HFRQRPLF FRQGLWLRQV RI WKH SXSLOV¶ IDPLOLHV DQG JHQHUDOO\ LW VHHPV WKHLU
IDPLOLHV ZHUH HPSOR\HG DQG KDG FHUWDLQ HFRQRPLF PHDQV WR VXSSRUW WKHLU
HGXFDWLRQDO DFWLYLWLHV 7ZHQW\ QLQH  RI WKH 7XUNLVK SDUWLFLSDQWV UHSRUWHG WKDW
WKHLU SDUHQWV LQFOXGLQJ ERWK PRWKHU DQG IDWKHU ZHUH HPSOR\HG EHIRUH WKH
SDQGHPLF
 (PSOR\PHQW 6WDWXV RI WKH 3DUHQWV*XDUGLDQV GXULQJ WKH 3DQGHPLF
,Q *UHHFH DOO UHVSRQGHQWV FRQILUPHG WKDW QRQH RI WKHLU SDUHQWVJXDUGLDQV EHFDPH
XQHPSOR\HG '85,1* WKH SDQGHPLF IRU 3DUHQW*XDUGLDQ  DQG H[FHSW IRU  IRU
3DUHQW*XDUGLDQ  7KHVH UHVXOWV FRQILUP WKDW WKH HPSOR\PHQW VWDWXV RI SXSLOV¶
IDPLOLHV GLG QRW FKDQJH PXFK GXULQJ WKH SDQGHPLF UHVXOWLQJ LQ VWDEOH HFRQRPLF
FRQGLWLRQV ,Q 7XUNH\ DOO UHVSRQGHQWV VDLG QR IRU 3DUHQW *XDUGLDQ  :KHUHDV  RI
UHVSRQGHQWV VWDWHG WKDW WKHLU SDUHQWV GLG QRW JHW XQHPSOR\HG GXULQJ WKH SDQGHPLF
7KH UHVSRQGHQWV RI WKH VXUYH\ IURP $QNDUD ZKLFK LQGLFDWHG WKH VWDEOH HFRQRPLF
FRQGLWLRQV LQ $QNDUD DV ZHOO &RPSDULQJ DQG FRQWUDVWLQJ ERWK FRXQWULHV¶V GDWD
RQH FDQ VHH WKDW WKH VLWXDWLRQ IURP $QNDUD DQG 7KHVVDORQLNL VHHPHG DOPRVW WKH
VDPH GXULQJ WKH SDQGHPLF
 :RUNLQJ IURP KRPH GXULQJ WKH ORFNGRZQ
2QH RI WKH 3DUHQW*XDUGLDQ RI WRWDOO\  SXSLOV DQG WKH RWKHU 3DUHQW*XDUGLDQ RI
 SXSLOV LQ *UHHFH ZHUH ZRUNLQJ IURP KRPH '85,1* WKH ORFNGRZQ 7KHVH
UHVXOWV JHQHUDOO\ PDWFK ZLWK WKH SDQGHPLF FRQGLWLRQV WKDW UHVXOW LQ PRUH LQWHQVLYH
H[SHULHQFH RI ZRUN IURP KRPH GLVWDQFH ZRUN DQG GLVWDQFH HGXFDWLRQ KDYH EHFRPH
WKH LQHYLWDEOH UHDOLW\ RI WKH ORFN GRZQ 6HH )LJXUH  DQG )LJXUH 

)LJXUH  'LVWULEXWLRQ RI WKH ILUVW SDUHQWJXDUGLDQ ZKR ZRUNHG IURP KRPH GXULQJ
WKH SDQGHPLF LQ *UHHFH
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)LJXUH  'LVWULEXWLRQ RI WKH VHFRQG SDUHQWJXDUGLDQ ZKR ZRUNHG IURP KRPH
GXULQJ WKH SDQGHPLF LQ *UHHFH
:KHQ WKH VLWXDWLRQ LQ 7XUNH\ ZDV H[DPLQHG IRU WKH GLVWULEXWLRQ RI WKH
SDUHQWJXDUGLDQ RQH  SXSLOV UHSRUWHG WKDW WKHLU SDUHQWJXDUGLDQ RQH ZDV ZRUNLQJ
IURP GLVWDQFH GXULQJ WKH SDQGHPLF VHH )LJXUH  DQG  UHVSRQGHQWV DOVR SURYLGHG
WKH VDPH LQIRUPDWLRQ IRU WKH VHFRQG SDUHQWJXDUGLDQ :KHQ FRPSDUHG WR *UHHFH
WKH QXPEHU RI SDUHQWV ZKR ZHUH ZRUNLQJ IURP KRPH GXULQJ ORFN GRZQ ZDV
FRQVLGHUDEO\ ORZHU LQ 7XUNH\ DV ZH FDQ VHH IURP ILJXUHV    DQG 

)LJXUH  'LVWULEXWLRQ RI WKH SDUHQWJXDUGLDQ RQH ZKR ZRUNHG IURP KRPH GXULQJ
WKH SDQGHPLF LQ 7XUNH\
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)LJXUH  'LVWULEXWLRQ RI WKH SDUHQW JXDUGLDQ WZR ZKR ZRUNHG IURP KRPH GXULQJ
WKH SDQGHPLF LQ 7XUNH\

 1XPEHU RI 6LEOLQJV LQ *UHHFH

)LJXUH  1XPEHU RI 6LEOLQJV LQ *UHHFH

352

,Q *UHHFH  SXSLOV KDYH QRQH  SXSLOV KDYH RQH DQG  SXSLOV KDYH WZR VLEOLQJV
1R DQVZHUV ZHUH UHFRUGHG IRU VLEOLQJV HTXDO WR RU PRUH WKDQ 

)LJXUH  1XPEHU RI 6LEOLQJV LQ 7XUNH\
:KHQ DQDO\VLQJ WKH QXPEHU RI WKH VLEOLQJV RI WKH UHVSRQGHQWV IURP 7XUNH\ LW LV
VHHQ WKDW  RI WKH SXSLOV KDYH QR VLEOLQJV 7KH PDMRULW\  RI WKH SXSLOV UHSRUWHG
WR KDYH RQH VLEOLQJ ZKHUH DV  SXSLOV UHSRUWHG WR KDYH WZR VLEOLQJV 7KLV LV
IROORZHG E\ WKH QXPEHU RI SDUWLFLSDQWV Q  ZKR VWDWHG WR KDYH WKUHH VLEOLQJV ,Q
*UHHFH DQG 7XUNH\ WKH PDMRULW\ RI WKH SXSLOV KDYH RQH VLEOLQJ ZKLFK LQGLFDWH WKDW
UHVSRQGHQWV DUH QRW FRPLQJ IURP FURZGHG IDPLOLHV DQG PD\ QRW QHHG WR VKDUH WKH
HTXLSPHQW ZLWK WKHLU VLEOLQJV
 ,QWHUQHW VWDWXV DW KRPH EHIRUH WKH SDQGHPLF
$OO RI WKH SXSLOV IURP *UHHFH KDYH ,QWHUQHW DFFHVV EHIRUH WKH SDQGHPLF 7KLV LV DQ
LPSRUWDQW GDWD LQ WHUPV RI VDWLVI\LQJ WKH PLQLPXP UHTXLUHPHQWV RI DFFHVVLQJ WR
GLVWDQFH HGXFDWLRQ +RZHYHU WKH VLWXDWLRQ LQ 7XUNH\ LV D ELW GLIIHUHQW 2QO\  RI
WKH UHVSRQGHQWV UHSRUWHG WR KDYH DFFHVV WR ,QWHUQHW EHIRUH WKH SDQGHPLF *UHHFH LV
VHHQ WR EH LQ EHWWHU SRVLWLRQ LQ WHUPV RI ,QWHUQHW DFFHVV EHIRUH WKH SDQGHPLF
 7RROV 8VHG IRU 2QOLQH &ODVVHV
)RU RQOLQH FODVVHV 0LFURVRIW 7HDPV DQG :HEH[ ZHUH HTXDOO\ XVHG LQ *UHHFH 
SXSLOV HDFK  =RRP ZDV XVHG E\  SXSLOV *RRJOH &ODVVURRP RU RWKHU WRROV Z QRW
XVHG E\ DQ\ RI WKH *UHHN SXSLOV DFFRUGLQJ WR WKH UHVXOWV 6HH )LJXUH 
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)LJXUH  7RROV UHSRUWHG WR EH XVHG E\ WKH *UHHN 5HVSRQGHQWV
,Q 7XUNH\ =RRP ZDV WKH PRVW XVHG SODWIRUP 2QO\  SXSLO UHSRUWHG WKDW *RRJOH
&ODVVURRP ZDV XVHG DQG  SXSLOV UHVSRQGHG IRU WKH RWKHU RSWLRQ

)LJXUH  7RROV UHSRUWHG WR EH XVHG E\ WKH 7XUNLVK 5HVSRQGHQWV

 $FFHVV WR DQ\ RI WKH IROORZLQJ HTXLSPHQW %()25( WKH SDQGHPLF
 SXSLOV KDYH DFFHVV WR DOO RI WKH HTXLSPHQWV VXFK DV GHVNWRS ODSWRS WDEOHW DQG
PRELOH SKRQH LQ 7XUNH\
,Q DGGLWLRQ RQH SXSLO KDG DFFHVV WR VPDUW 79 LQVWHDG RI GHVNWRS  )LYH SXSLOV KDG
DFFHVV WR QRQH RI WKHVH HTXLSPHQW 7KH RWKHUV KDG DFFHVV WR DW OHDVW RQH RI WKHVH
HTXLSPHQW
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)LJXUH  $FFHVV WR GLJLWDO HTXLSPHQW LQ 7XUNH\ EHIRUH WKH SDQGHPLF
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)LJXUH  $FFHVV WR GLJLWDO HTXLSPHQW LQ *UHHFH EHIRUH WKH SDQGHPLF
:KLOH LQ *UHHFH WKH QXPEHU RI SXSLOV ZKR KDG DFFHVV WR GHVNWRSVODSWRSV LV
FRQVLGHUDEOH LQ 7XUNH\ WKLV LV YDOLG IRU WKH SXSLOV ZKR KDG DFFHVV WR D VPDUW
PRELOH SKRQH )LYH SXSLOV UHSRUWHG WR KDYH DFFHVV WR D WDEOHW 7KH QXPEHU RI
SXSLOV ZKR KDG QR DFFHVV WR HTXLSPHQW DW DOO DUH DOPRVW WKH VDPH LQ ERWK FRXQWULHV
 8SJUDGH RI DQ\ HTXLSPHQW ODWHU RQ '85,1* WKH SDQGHPLF
,Q *UHHFH  SXSLOV DFTXLUHG QHZ HTXLSPHQW ZKLOH  SXSLOV XSGDWHG WKHLU H[LVWLQJ
HTXLSPHQW WKH UHPDLQLQJ  SXSLOV QRWHG QR FKDQJH
7KHVH UHVXOWV DUH LQ OLQH ZLWK DQ H[SHFWHG QHHG RI DGGLWLRQDO WHFKQLFDO FDSDFLWLHV
DQG FDSDELOLWLHV LQ RUGHU WR DGGUHVV WKH UHTXLUHPHQWV RI RQOLQH FRPPXQLFDWLRQ DQG
HGXFDWLRQ 6HH )LJXUH  
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)LJXUH  6LWXDWLRQ RI UHVSRQGHQWV IURP *UHHFH ZKR DFTXLUHG RU XSJUDGHG RQ ODWHU
RQ GXULQJ WKH SDQGHPLF
,Q 7XUNH\  RI WKH SXSLOV DFTXLUHG QHZ HTXLSPHQW 7KH QXPEHU RI WKH SXSLOV
ZKR UHSRUWHG WR KDYH QR FKDQJH ZDV  7KH QXPEHU RI SXSLOV ZKR XSJUDGHG
H[LVWLQJ HTXLSPHQW LV ORZHU ZKHQ FRPSDUHG ZLWK *UHHFH

)LJXUH  6LWXDWLRQ RI UHVSRQGHQWV IURP 7XUNH\ ZKR DFTXLUHG RU XSJUDGHG RQ
ODWHU RQ GXULQJ WKH SDQGHPLF
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 ,Q FDVH RI QHHG IRU XSJUDGH ZKR SURYLGHG WKH HTXLSPHQW

)LJXUH  :KR SURYLGHG VXSSRUW IRU XSJUDGHV LQ *UHHFH
7KH QHZO\ DFTXLUHG RU XSGDWHG HTXLSPHQWV ZHUH PRVWO\ SURYLGHG E\ WKH SXSLOV¶
IDPLO\  UHVSRQVHV DPRQJ WKH JLYHQ  UHVSRQGHQWV UHVSRQVHV 7KLV FRXOG EH
H[SHFWHG IURP WKH SUHYLRXV ILQGLQJV ZKLFK FRQILUP WKDW WKH IDPLOLHV KDYH VWDEOH
HFRQRPLF FRQGLWLRQV ,Q *UHHFH PDLQO\ SDUHQWV VHHP WR VXSSRUW WKH SXSLOV WR EX\
RU XSGDWH DQ\ HTXLSPHQW ZKLFK LV LQ SDUDOOHO ZLWK WKH UHVXOWV LQ 7XUNH\ 6HH
)LJXUH   ,Q ERWK FRXQWULHV WKH QXPEHU RI SXSLOV ZKR ZHUH VXSSRUWHG IURP
VFKRRO LV RQO\  :KLOH LQ *UHHFH QR SXSLO VHHPHG WR JHW VXSSRUW IURP ORFDO
DXWKRULW\ LQ 7XUNH\  SXSLOV XSJUDGHG RU DFTXLUHG HTXLSPHQW ZLWK WKH ORFDO
VXSSRUW ZKLFK GHPRQVWUDWHG WKH UROH RI JRYHUQPHQW LQ VXSSRUWLQJ SXSLOV
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)LJXUH  :KR SURYLGHG VXSSRUW IRU XSJUDGHV LQ 7XUNH\

 2WKHU PHWKRGV RI FRPPXQLFDWLRQ DQG OHDUQLQJ
,I \RX KDG 12 HTXLSPHQW DQG ',' 127 DFTXLUH DQ\ HTXLSPHQW EHIRUH RU GXULQJ
WKH SDQGHPLF ZKDW RWKHU PHWKRGV RI FRPPXQLFDWLRQ DQG OHDUQLQJ GLG \RX KDYH WR
XVH"

)LJXUH  2WKHU PHWKRGV RI FRPPXQLFDWLRQ DQG OHDUQLQJ LQ *UHHFH
$PRQJ WKH ILYH SXSLOV ZKR KDG DFFHVV WR QR HTXLSPHQW EHIRUH ) RU GXULQJ WKH
SDQGHPLF WKUHH UHSRUWHG RWKHU PHWKRGV IRU FRPPXQLFDWLRQ DQG OHDUQLQJ
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7ZR SXSLOV DQVZHUHG ³QRWKLQJ´ DV DQ LQGLFDWLRQ RI WURXEOHVRPH FRQGLWLRQV DJDLQVW
GLVWDQFH HGXFDWLRQ  SXSLOV GLG QRW UHVSRQG WKLV TXHVWLRQ )LJXUH   6LPLODUO\ LQ
7XUNH\  SXSLOV GLG QRW UHVSRQG WR WKLV TXHVWLRQ 6HH )LJXUH 

)LJXUH  'LVWULEXWLRQ RI SDUWLFLSDQWV IURP 7XUNH\
 0HPEHUV RI IDPLO\ WKDW VKDUHG WKH VDPH HTXLSPHQW
) 3OHDVH VHOHFW ZLWK KRZ PDQ\ PHPEHUV RI \RXU IDPLO\ HJ \RXU EURWKHUV 
VLVWHUV  SDUHQWV  FDUHUV \RX KDG WR VKDUH WKH HTXLSPHQW ZLWK"

)LJXUH  1XPEHU RI WKH SXSLOV ZKR UHSRUWHG WR VKDUH WKHLU HTXLSPHQW ZLWK RWKHU
PHPEHUV RI WKH IDPLO\ EURWKHUVVLVWHUVSDUHQWVFDUHUV LQ *UHHFH

360

,Q *UHHFH  SXSLOV GLG QRW KDYH WR VKDUH WKHLU HTXLSPHQW ZLWK RWKHUV ZKLOH  RI
WKHP KDG WR VKDUH ZLWK RQH RWKHU DQG  ZLWK PRUH WKDQ RQH RWKHU ,W LV H[SHFWHG
WKDW WKRVH EHLQJ VKDUHG WR EH SXSLOV¶ VLEOLQJV EDVHG RQ SUHYLRXV ILQGLQJV RQ WKH
UHODWHG TXHVWLRQ

)LJXUH  1XPEHU RI WKH SXSLOV ZKR UHSRUWHG WR VKDUH WKHLU HTXLSPHQW ZLWK RWKHU
PHPEHUV RI IDPLO\ EURWKHUVVLVWHUVSDUHQWVFDUHUV LQ 7XUNH\
,Q 7XUNH\ WKH QXPEHU RI WKH SXSLOV ZKR GLG KDYH WR VKDUH WKHLU HTXLSPHQW LV ORZHU
ZKHQ FRPSDUHG ZLWK *UHHFH 7KH RQHV ZKR VKDUHG ZLWK DW OHDVW RQH PHPEHU RI
IDPLO\ ZHUH PRUH WKDQ WKH QXPEHU RI SDUWLFLSDQWV LQ *UHHFH
 'HJUHH RI KHOS ZLWK HTXLSPHQW IURP IDPLO\
7R ZKDW GHJUHH ZDV \RXU IDPLO\ DEOH WR KHOS \RX RYHUFRPH GLIILFXOWLHV LQ XVLQJ WKH
HTXLSPHQW"
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)LJXUH  'HJUHH RI KHOS ZLWK HTXLSPHQW IURP IDPLO\ LQ *UHHFH
,Q WRWDO  RI WKH *UHHN SXSLOV FRQILUP WKDW WKH\ UHFHLYHG KLJK GHJUHH RI KHOS IURP
WKHLU SDUHQWV WR RYHUFRPH WKH GLIILFXOWLHV LQ XVLQJ WKH HTXLSPHQW  SXSLOV DOVR
FRQILUP PHGLXP GHJUHH DQG  SXSLOV ORZ GHJUHH RI KHOS UHVSHFWLYHO\ 2QO\  SXSLO
DFNQRZOHGJHG QR KHOS ,W VHHPV WKDW OHDUQLQJ IURP KRPH FRPHV XS ZLWK LWV RZQ
VSHFLILF FKDOOHQJHV ZKLFK DUH DGGUHVVHG E\ VXSSRUW IURP KRPH 6HH )LJXUH  
7KH UHVXOWV VHHP WR EH WKH VLPLODU IRU WKH 7XUNLVK UHVSRQGHQWV ,Q ERWK FRXQWULHV LW
LV VHHQ WKDW SXSLOV JHW DQG IHHO WKH IDPLO\ VXSSRUW
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)LJXUH  'HJUHH RI KHOS ZLWK HTXLSPHQW IURP IDPLO\ LQ 7XUNH\
 8VH RI ZHEFDPHUD
+RZ RIWHQ GLG \RX XVH \RXU ZHE FDPHUD YLGHR GXULQJ \RXU RQOLQH OHVVRQV"

)LJXUH  *UHHN UHVSRQGHQWV¶ XVH RI ZHE FDPHUD GXULQJ RQOLQH OHVVRQV
 SXSLOV DOZD\V XVHG WKHLU ZHE FDPHUD YLGHR GXULQJ WKHLU RQOLQH OHVVRQV  V
VRPHWLPHV XVHG WKHLU ZHE FDPHUD YLGHR GXULQJ WKHLU RQOLQH OHVVRQV 2QO\  SXSLO
GLG QRW XVH ZHE FDPHUD DW DOO 7KH FRPPRQ XVH RI ZHE FDPHUD LV LPSRUWDQW DV LW
FRXOG VXSSRUW D EHWWHU HQYLURQPHQW IRU WZRZD\ FRPPXQLFDWLRQ DQG LQWHUDFWLRQ
EHWZHHQ SXSLOV DQG WHDFKHUV
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)LJXUH  7XUNLVK UHVSRQGHQWV¶ XVH RI ZHE FDPHUD GXULQJ RQOLQH OHVVRQV
 SXSLOV IURP 7XUNH\ UHSRUWHG WR XVH WKHLU FDPHUD DOO WKH WLPH 7KH QXPEHU RI
SXSLOV ZKR VRPHWLPHV XVHG LW LV ORZHU WKDQ WKRVH LQ *UHHFH 'LIIHUHQFHV PLJKW EH
FDXVHG E\ WKH GLIIHUHQW LPSOHPHQWDWLRQV RI WKH FRXUVHV RU H[SHFWDWLRQV RI WKH FODVV
WHDFKHUV LQ HDFK FRXQWU\
 1RWHV DQG H[HUFLVHV VHQW WR SXSLOV
'LG WKH WHDFKHUV VHQG \RX QRWHV DQG H[HUFLVHV DW KRPH"
$OO WKH SXSLOV IURP *UHHFH FRQILUP WKDW WKHLU WHDFKHUV VHQW WKHP QRWHV DQG
H[HUFLVHV DW KRPH ,W LV XQGHUVWRRG WKDW KRPH ZRUNV DUH FRPPRQ DV SDUW RI
GLVWDQFH HGXFDWLRQ VXSSRUWHG E\ DGGLWLRQDO PDWHULDOV WKDW FRPSOHPHQW RQOLQH
WHDFKLQJ VHVVLRQV $V IRU 7XUNH\  RI WKH UHVSRQGHQWV UHSRUWHG WKDW WKHLU WHDFKHUV
VHQW QRWHV DQG H[HUFLVHV DW KRPH  RI WKH SXSLOV VDLG QR IRU WKLV TXHVWLRQ 6RPH
WHDFKHUV PLJKW EH LPSOHPHQWLQJ WKH H[HUFLVHV RQOLQH GXULQJ WKH FODVV 7KH
GLIIHUHQFH PLJKW KDYH EHHQ FDXVHG E\ WKLV
 0RVW GLIILFXOW VXEMHFWV WR IROORZ E\ GLVWDQFH OHDUQLQJ
:KLFK FODVVHV ZHUH WKH PRVW GLIILFXOW WR IROORZ IURP KRPH '85,1* WKH SDQGHPLF"

364

)LJXUH  6XEMHFWV UHSRUWHG WR EH WKH PRVW GLIILFXOW WR IROORZ IURP KRPH LQ *UHHFH
GXULQJ WKH SDQGHPLF
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)RU  SXSLOV SK\VLFDO HGXFDWLRQ IRU  SXSLOV PXVLF DQG IRU  SXSLOV
PDWKHPDWLFV ZHUH FKRVHQ VHSDUDWHO\ RU WRJHWKHU ZLWK RWKHUV WR EH WKH PRVW
GLIILFXOW FODVVHV WR IROORZ IURP KRPH :KLOH RWKHU FODVVHV ZHUH DOVR UHSRUWHG WR
KDYH PRGHUDWH IRU H[DPSOH DUW RU ORZ IRU H[DPSOH FRPSXWHUV GLIILFXOW\ RQO\ 
SXSLO UHSRUWHG GLIILFXOW\ IURP DQ\ FODVV DW DOO
,Q 7XUNH\  SXSLOV UHSRUWHG WKH KLJKHVW FKDOOHQJH IRU ODQJXDJH FRXUVH 7KLV LV
IROORZHG E\  SXSLOV ZKR KDYH FKRVHQ WKH 0DWKHPDWLFV DV WKH PRVW GLIILFXOW
FRXUVH GXULQJ WKH SDQGHPLF  SXSLOV UHSRUWHG GLIILFXOW\ IRU SK\VLFDO HGXFDWLRQ
FRXUVH $PRQJ WKH OHDVW FKDOOHQJLQJ FRXUVHV DUW LV UDWHG ZKHUHDV KLVWRU\ FDQ EH
VDLG WR EH LQ PRGHUDWH OHYHO RI GLIILFXOW\ IRU SXSLOV

366

)LJXUH  &ODVVHV 5HSRUWHG WR EH WKH 0RVW 'LIILFXOW WR )ROORZ IURP KRPH LQ
7XUNH\ GXULQJ WKH SDQGHPLF

367

:KR KHOSHG \RX WKH PRVW ZKHQ \RX KDG TXHULHV"

)LJXUH  :KR KHOSHG WKH UHVSRQGHQWV PRVW ZKHQ WKH\ KDYH TXHULHV LQ *UHHFH
,Q *UHHFH  SXSLOV DFNQRZOHGJHG WKDW WKHLU IDPLOLHV DQG  SXSLOV DFNQRZOHGJHG
WKDW WKHLU WHDFKHUV KHOSHG ZLWK WKHLU TXHULHV ZKLOH WZR SXSLOV DFNQRZOHGJHG KHOS
IURP QRERG\ ,W LV DOVR QRWHZRUWK\ WKDW QR KHOS IURP IULHQGV ZHUH UHSRUWHG 7KHVH
UHVXOWV DUH WR EH H[SHFWHG IURP D VWXG\ HQYLURQPHQW DW KRPH GLVWDQW IURP VFKRRO
,Q 7XUNH\ WHDFKHU DQG IDPLO\ VXSSRUW DUH YHU\ FORVH WR HDFK RWKHU /HVV SXSLOV
UHSRUWHG WR JHW VXSSRUW IURP WKHLU IULHQGV

)LJXUH  :KR KHOSHG WKH UHVSRQGHQWV PRVW ZKHQ WKH\ KDYH TXHULHV LQ 7XUNH\
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 /HYHO RI HQMR\PHQW RI GLVWDQFH OHDUQLQJ
'LG \RX HQMR\ OHDUQLQJ IURP KRPH"
 SXSLOV DQVZHUHG WKDW WKH\ GLG QRW HQMR\ WKH OHDUQLQJ IURP KRPH ZKLOH 
DFNQRZOHGJHG WKDW LW ZDV 2. IRU WKHP 7KUHH SXSLOV DQVZHUHG WKDW WKH\ KDWHG LW
DQG HQMR\HG LW YHU\ PXFK DV WKH PRVW H[WUHPH DQVZHUV RQ ERWK VLGHV 7KHVH
FRPPRQ DQG H[WUHPH FRPPHQWV VHHP WR EH LQ DFFRUGDQFH ZLWK WKH UHPDLQLQJ SDUW
RI WKH ILQGLQJV

)LJXUH  (QMR\PHQW OHYHOV RI WKH SXSLOV GXULQJ UHPRWH FRXUVHV LQ *UHHFH

)LJXUH  (QMR\PHQW OHYHOV RI WKH SXSLOV GXULQJ UHPRWH FRXUVHV LQ 7XUNH\

369

/LNHZLVH WKH PDMRULW\ RI WKH UHVSRQGHQWV IURP 7XUNH\ GLG QRW HQMR\ GLVWDQFH
HGXFDWLRQ DQG WKUHH RI WKHP VDLG WKDW WKH\ KDWHG LW 7KH UHVXOWV VHHPHG WR EH VLPLODU
LQ ERWK *UHHFH DQG 7XUNH\
 0LVVLQJ IULHQGV GXULQJ SDQGHPLF
+RZ PXFK GLG \RX PLVV \RX IULHQGV"

)LJXUH  +RZ PXFK VWXGHQWV PLVVHG WKHLU IULHQGV GXULQJ WKH ORFNGRZQ LQ *UHHFH
 RI  SXSLOV FRQILUPHG WKDW WKH\ PLVVHG WKHLU IULHQGV YHU\ PXFK 2QO\ RQH
PLVVHG KLVKHU IULHQGV D OLWWOH RQH PRGHUDWHO\ RQH QRW DW DOO UHVSHFWLYHO\

)LJXUH  +RZ PXFK VWXGHQWV PLVVHG WKHLU IULHQGV GXULQJ WKH ORFNGRZQ LQ LQ
7XUNH\
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,Q WRWDO  RI  SXSLOV PLVVHG WKHLU IULHQGV YHU\ PXFK KRZHYHU WKH UHPDLQLQJ 
VWDWHG WKDW WKH\ PRGHUDWHO\ PLVV WKHLU IULHQGV
  5DGLR RU 79 OHVVRQV
'LG \RX DWWHQG DQ\ OHVVRQV RQ 79 RU 5DGLR"
$PRQJ *UHHN UHVSRQGHQWV QR OHVVRQV RQ UDGLR ZHUH UHSRUWHG ,W VHHPV UDGLR ZDV
QRW XVHG DV D PHDQV IRU HGXFDWLRQ GXULQJ SDQGHPLF 7RWDOO\ VL[ UHVSRQGHQWV
UHSRUWHG WKDW WKH\ DWWHQGHG OHVVRQV RQ 79 ,W FDQ EH LQIHUUHG IURP WKHVH UHVXOWV WKDW
ZKLOH WKHUH ZHUH FHUWDLQ HGXFDWLRQDO RSSRUWXQLWLHV DYDLODEOH RQ 79 WKH\ ZHUH QRW
FRPPRQO\ XVHG E\ WKH UHVSRQGLQJ *UHHN SXSLOV $PRQJ WKH 7XUNLVK UHVSRQGHQWV
QR OHVVRQV ZHUH IROORZHG WKURXJK WKH FKDQQHO RI UDGLR7KH UHVXOW LV WKH VDPH DV
WKDW RI *UHHFH ,Q 7XUNH\ PRUH SXSLOV Q  IROORZHG FRXUVHV RQ 79 (GXFDWLRQ
,QIRUPDWLRQ 1HWZRUN (%$ FKDQQHO ZDV GDLO\ XVHG E\ FKLOGUHQ LQ 7XUNH\ GXULQJ
WKH SDQGHPLF 7KH WHDFKHUV SOD\HG DQ LPSRUWDQW UROH WR HQFRXUDJH FKLOGUHQ WR
ZDWFK WKH (%$ FKDQQHO ZKLFK ZDV FRQVLGHUHG DV FRPSOHPHQWDU\ VXSSRUW WR WKH
SXSLOV )UHTXHQF\ RI FRQQHFWLRQ WR VFKRRO IULHQGV GXULQJ WKH SDQGHPLF
+RZ IUHTXHQWO\ GLG \RX NHHS LQ WRXFK ZLWK DQ\ RI \RXU VFKRRO IULHQGV '85,1*
WKH SDQGHPLF"

)LJXUH  *UHHN 3XSLOV¶ IUHTXHQF\ RI NHHSLQJ LQ WRXFK ZLWK WKHLU VFKRRO IULHQGV
'XULQJ WKH SDQGHPLF  SXSLOV ZHHNO\ NHSW LQ WRXFK ZLWK WKHLU VFKRRO IULHQGV
ZKLOH  SXSLOV GDLO\ GLG VR  SXSLOV GLG QRW NHHS DW DOO FRQWDFW ZLWK WKHLU VFKRRO
IULHQGV
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)LJXUH  7XUNLVK SXSLOV¶ IUHTXHQF\ RI NHHSLQJ LQ WRXFK ZLWK WKHLU VFKRRO IULHQGV
$PRQJ 7XUNLVK SXSLOV GXULQJ WKH SDQGHPLF  SXSLOV UHSRUWHG WR FRQWDFW WKHLU
IULHQGV PRUH RIWHQ 7KHUH ZDV QR UHVSRQGHQW ZKR FODLPHG WR KDYH QR FRQWDFW ZLWK
WKHLU VFKRRO IULHQGV 7KH UHVXOWV LQGLFDWH WKDW WKH SXSLOV QHHG VRFLDO GLDORJXH DQG
WKH\ ZDQW WR NHHS LQ WRXFK ZLWK WKHLU FODVVPDWHV WR JHW VRFLDOL]HG DQG UHOLHYH
SDQGHPLFUHODWHG VWUHVV
 /RRNLQJ IRUZDUG WR VFKRRO RSHQLQJ
+RZ PXFK DUH \RX ORRNLQJ IRUZDUG WR \RXU VFKRRO RSHQLQJ DIWHU WKH SDQGHPLF"

372

)LJXUH  'LVWULEXWLRQV RI WKH SDUWLFLSDQWV ZKR DUH ORRNLQJ IRUZDUG WR RSHQLQJ RI
WKH VFKRRO DIWHU WKH SDQGHPLF LQ *UHHFH
,Q WRWDO  RI  SXSLOV YHU\ PXFK ORRNHG IRUZDUG WR WKHLU VFKRRO RSHQLQJ DIWHU WKH
SDQGHPLF 7KHVH UHVXOWV FRQILUP WKDW GLVWDQFH HGXFDWLRQ LV VHHQ DV WHPSRUDULO\ DQG
WKH SXSLOV SUHIHU VWXG\LQJ DW VFKRRO WR VWXG\LQJ DW KRPH7KHUH VHHP WR EH KRZHYHU
RQH RXWOLHU ZKR HQMR\V GLVWDQFH HGXFDWLRQ PRUH WKDQ DQ\WKLQJ HOVH DQG GR QRW
ZDQW VFKRROV WR UHRSHQ
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)LJXUH  'LVWULEXWLRQV RI WKH SXSLOV ZKR DUH ORRNLQJ IRUZDUG WR RSHQLQJ RI WKH
VFKRRO DIWHU WKH SDQGHPLF LQ 7XUNH\
,Q 7XUNH\ LQ WKH PDMRULW\ RI SXSLOV ORRN YHU\ PXFK IRUZDUG WR WKH RSHQLQJ RI
VFKRROV   ZKLOH VHYHQ SXSLOV GR QRW UHDOO\ PLQG
 +RZ VWXGHQWV OHDUQ EHVW
+RZ PXFK GR \RX DJUHH ZLWK WKH IROORZLQJ VWDWHPHQWV"
$PRQJ  SXSLOV IURP *UHHFH  RI WKH SXSLOV DQG DPRQJ  SXSLOV IURP 7XUNH\
 RI WKHP GLVDJUHHG ZLWK WKH IDFW WKDW WKH\ OHDUQW EHWWHU KRPH 7KH\ GLG QRW ILQG
VWXG\LQJ DW KRPH HIILFLHQW DQG DSSURSULDWH IRU WKHLU OHDUQLQJ SURFHVV 7KLV PLJKW EH
FDXVHG E\ WKH ODFN RI HIIHFWLYH FRPPXQLFDWLRQ ZLWK WKHLU WHDFKHUV RU IULHQGV $OVR
ODFN RI SK\VLFDO FRQWDFW RU H\H FRQWDFW ZDV ORVW LQ GLVWDQFH HGXFDWLRQ 7KH
FKDOOHQJHV RI GLVWDQFH HGXFDWLRQ PLJKW KDYH DIIHFWHG WKH SV\FKRORJ\ RI FKLOGUHQ LQ
D QHJDWLYH ZD\ LQ ERWK FRXQWULHV
, OHDUQW EHWWHU IURPDW KRPH
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)LJXUH  /HDUQLQJ EHWWHU IURP KRPH LQ *UHHFH

)LJXUH  /HDUQLQJ EHWWHU IURP KRPH LQ 7XUNH\
 'LIILFXOW\ LQ IROORZLQJ RQOLQH FODVVHV ,W ZDV GLIILFXOW IRU PH WR IROORZ
RQOLQH FODVVHV
,W KDV EHHQ REVHUYHG WKDW WKH PDMRULW\ RI WKH *UHHN DQG WKH 7XUNLVK SXSLOV IRXQG LW
GLIILFXOW\ WR IROORZ RQOLQH FRXUVHV 7KLV GDWD KDUPRQLVH ZLWK WKH UHVSRQVHV RI WKH
SUHYLRXV VWDWHPHQW ZKLFK DUH ERWK FRPSOHPHQWDU\ WR HDFK RWKHU ,W FDQ EH LQIHUUHG
WKDW SXSLOV GR QRW ILQG GLVWDQFH HGXFDWLRQ SURFHVV IUXLWIXO DQG HIILFLHQW 7KHLU
OHDUQLQJ SURFHVV DQG SURJUHVV PLJKW KDYH EHHQ VORZHG GRZQ
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)LJXUH  ,W ZDV GLIILFXOW WR IROORZ RQOLQH FODVVHV LQ *UHHFH
'XH WR WKLV UHDVRQ WKHLU PDQQHU WRZDUGV GLVWDQFH HGXFDWLRQ ZDV IRXQG RXW WR EH
TXLWH QHJDWLYH 6HH )LJXUH  DQG  

)LJXUH  ,W ZDV GLIILFXOW WR IROORZ RQOLQH FODVVHV LQ 7XUNH\
,Q WRWDO  RI WKH *UHHN SXSLOV UHSRUWHG WKDW VFLHQFH DQG PDWKHPDWLFV FODVVHV
VKRXOG QRW EH WDXJKW RQOLQH +RZHYHU ZKHQ ILJXUH  ZDV H[DPLQHG LW ZDV VHHQ
WKDW PRUH WKDQ KDOI RI WKH *UHHN SXSLOV IRXQG RQOLQH 0DWKHPDWLFV FRXUVHV HIILFLHQW
,Q 7XUNH\ WKH UHVXOWV DUH TXLWH GLIIHUHQW ([FHSW  SXSLOV WKH RWKHU SXSLOV GR QRW
SUHIHU WR EH WDXJKW VFLHQFH DQG PDWKHPDWLFV RQOLQH
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)LJXUH 6KRXOG 6FLHQFH DQG 0DWKHPDWLFDO VXEMHFWV EH WDXJKW RQOLQH LQ *UHHFH

)LJXUH  6KRXOG 6FLHQFH DQG 0DWKHPDWLFDO VXEMHFWV EH WDXJKW RQOLQH LQ 7XUNH\
 %HWWHU OHDUQLQJ LQ VFKRRO DWPRVSKHUH
, OHDUQ EHWWHU LQ WKH VFKRRO DWPRVSKHUH

377

)LJXUH  , OHDUQ EHWWHU LQ WKH VFKRRO DWPRVSKHUH LQ *UHHFH
)LIWHHQ  RI WKH SXSLOV IURP *UHHFH VWDWH WKDW WKH\ OHDUQ EHWWHU LQ WKH VFKRRO
DWPRVSKHUH $FFRUGLQJ WR WKH RWKHU ILQGLQJV RI WKH VWXG\ PRUH SXSLOV ZHUH
H[SHFWHG WR DJUHH ZLWK WKH VWDWHPHQW

)LJXUH  , OHDUQ EHWWHU LQ WKH VFKRRO DWPRVSKHUH LQ 7XUNH\
$FFRUGLQJ WR )LJXUH  DPRQJ   RI WKH SXSLOV DJUHHG ZLWK WKH JLYHQ
VWDWHPHQW 7KHUH DUH VWLOO VRPH SXSLOV ZKR WKLQN WKDW WKH\ OHDUQ EHWWHU LQ WKH
GLVWDQFH HGXFDWLRQ FRXUVHV
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 'LIILFXOW\ RI DVNLQJ TXHVWLRQV LQ RQOLQH FODVVHV ,V LW PRUH GLIILFXOW WR DVN
TXHVWLRQV LQ RQOLQH FODVVHV"

)LJXUH  0RUH GLIILFXOW WR DVN TXHVWLRQV RQOLQH LQ *UHHFH
 SXSLOV IURP *UHHFH DQG  SXSLOV IURP 7XUNH\ IRXQG LW H[WUHPHO\ GLIILFXOW WR
DVN TXHVWLRQV RQOLQH )LQGLQJV IURP 7XUNLVK UHVSRQGHQWV DUH VLPLODU ZLWK WKH
GLIIHUHQFH WKDW LQVWHDG RI VWURQJO\ DJUHHLQJ WKH\ PDLQO\ DJUHH ,W LV VXUSULVLQJ WKDW
HYHQ WKRXJK WKH UDWH RI *UHHN SXSLOV ZKR WKLQN WKDW OHDUQLQJ LQ VFKRRO HQYLURQPHQW
LV EHWWHU LV ORZHU WKDQ LQ 7XUNH\ WKH PDMRULW\ RI WKH *UHHN UHVSRQGHQWV ZKHQ
FRPSDUHG ZLWK 7XUNH\ ILQG LW SDUWLFXODUO\ GLIILFXOW WR DVN TXHVWLRQV LQ RQOLQH
FODVVHV
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)LJXUH  0RUH GLIILFXOW WR DVN TXHVWLRQV RQOLQH LQ 7XUNH\
 'LIILFXOW\ LQ IROORZLQJ KRPHZRUN DQQRXQFHPHQWV
,V LW GLIILFXOW WR IROORZ WKH DQQRXQFHPHQWV DERXW KRPHZRUN
:KLOH  SXSLOV IURP *UHHFH IRXQG LW GLIILFXOW WR IROORZ WKH DQQRXQFHPHQWV DERXW
KRPHZRUN  SXSLOV IURP 7XUNH\ IRXQG LW GLIILFXOW ,W LV VXUSULVLQJ UHVXOW WKDW 
7XUNLVK 5HVSRQGHQWV GLG QRW ILQG LW GLIILFXOW

)LJXUH  'LIILFXOW\ LQ IROORZLQJ KRPHZRUN DQQRXQFHPHQWV LQ *UHHFH
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)LJXUH  'LIILFXOW\ LQ IROORZLQJ KRPHZRUN DQQRXQFHPHQWV LQ 7XUNH\
 /LNH PRVW DERXW RQOLQH OHDUQLQJ GXULQJ WKH SDQGHPLF
:KDW GLG \RX /,.( WKH PRVW DERXW RQOLQH OHDUQLQJ '85,1* WKH SDQGHPLF

)LJXUH  :KDW SXSLOV OLNHG PRVW DERXW GLVWDQFH FRXUVHV GXULQJ SDQGHPLF LQ
*UHHFH
,Q *UHHFH WKH PDMRULW\ RI WKH SXSLOV OLNHG OLVWHQLQJ PRVW 7KLV LV IROORZHG E\
UHDGLQJ DQG KRPHZRUN $PRQJ 7XUNLVK UHVSRQGHQWV OLVWHQLQJ LV LQ WKH WRS UDQN DV
ZHOO +RZHYHU LW LV TXLWH VWUDQJH WKDW SXSLOV GLG QRW YRWH IRU KRPHZRUN
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)LJXUH  :KDW SXSLOV OLNHG PRVW DERXW GLVWDQFH FRXUVHV GXULQJ SDQGHPLF LQ
7XUNH\
 +DWH PRVW DERXW RQOLQH OHDUQLQJ GXULQJ WKH SDQGHPLF
:KDW GLG \RX +$7( WKH PRVW DERXW RQOLQH OHDUQLQJ '85,1* WKH SDQGHPLF

)LJXUH  +$7( WKH PRVW DERXW RQOLQH OHDUQLQJ '85,1* WKH SDQGHPLF LQ *UHHFH
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)LJXUH  +$7( WKH PRVW DERXW RQOLQH OHDUQLQJ '85,1* WKH SDQGHPLF 7XUNH\

 *UHHFH DQG 7XUNH\ &RPSDULQJ DQG &RQWUDVWLQJ
3ULPDU\ (GXFDWLRQ 2XWFRPHV
7KH UHVXOWV RI WKLV VWXG\ UHYHDOHG VRPH FOHDU VLPLODULWLHV DQG VRPH GLIIHUHQFHV
EHWZHHQ WKH *UHHN DQG WKH 7XUNLVK PRVWO\  \HDUV ROG SXSLOV¶ H[SHULHQFHV RQ
VWXG\LQJ DQG OHDUQLQJ RQ RQOLQH GLVWDQFH PRGH

 .H\ 'LIIHUHQFHV
7KH PDLQ NH\ GLIIHUHQFHV EHWZHHQ WKH *UHHN SXSLOV DQG WKH 7XUNLVK SXSLOV IRXQG
IURP WKHLU DQVZHUV WR WKH IROORZLQJ LVVXHV (TXLSPHQW V DQG WRRO V IRU RQOLQH
OHDUQLQJ GLIILFXOWLHV LQ RQOLQH OHDUQLQJ DQG VXSSRUW IRU RQOLQH OHDUQLQJ
7KH *UHHN SXSLOV VHHP WR KDYH D KLJKHU OHYHO RI HTXLSPHQW UHDGLQHVV IRU RQOLQH
VWXG\LQJ DQG OHDUQLQJ WKDQ WKH 7XUNLVK SXSLOV 7KDW LV EHIRUH WKH SDQGHPLF DOO
*UHHN SXSLOV KDG DFFHVV WR WKH ,QWHUQHW DW KRPH ZKLOH WKDW ZDV QRW WKH FDVH IRU
PDQ\ 7XUNLVK SXSLOV $OVR VRPH *UHHN SXSLOV KDG DFFHVV WR DOO W\SHV RI HTXLSPHQW
GHVNWRS ODSWRS WDEOHW DQG VPDUW SKRQH EXW WKDW RSWLRQ ZDV YHU\ UDUH IRU WKH
7XUNLVK SXSLOV +RZHYHU WKH PDMRULW\ RI ERWK WKH *UHHN DQG WKH 7XUNLVK SXSLOV
KDG DFFHVV DW OHDVW IRU RQH HTXLSPHQW \HW WKH *UHHN SXSLOV KDG DFFHVV PRVWO\ WR
WDEOHW ZKLOH WKH 7XUNLVK SXSLOV KDG DFFHVV WR VPDUW SKRQHV $Q H[SODQDWLRQ IRU WKDW

383

PLJKW EH WKDW WKH WDEOHW KDG EHHQ WKRXJKW WR EH PRUH VXLWDEOH IRU  \HDUV ROG
SXSLOV LQ *UHHFH ,W LV SRVVLEOH WKDW RQOLQH VWXG\LQJ DQG OHDUQLQJ FRXOG EH PRUH IXQ
DQG ZLWK PRUH SOHDVXUH ZKHQ WKH SHUVRQ GRHV QRW KDYH WR VKDUH WKH HTXLSPHQW ZLWK
RWKHU IDPLO\ PHPEHUV 7KDW LV ZKHQ D SHUVRQ IHHOV D QHHG WR VWXG\ DQG OHDUQ
VKHKH GRHV QRW KDYH WR WKLQN DERXW IRU H[DPSOH ZKHQ WKH HTXLSPHQW LV DYDLODEOH
DQGRU IRU KRZ ORQJ FDQ , XVH LW QRZ )URP WKLV SHUVSHFWLYH WKH *UHHN SXSLOV ZHUH
LQ D EHWWHU SRVLWLRQ WKDQ WKH 7XUNLVK SXSLOV 7KDW LV WKH PDMRULW\ RI WKH *UHHN
SXSLOV GR QRW KDYH WR VKDUH WKH HTXLSPHQW ZLWK RWKHU IDPLO\ PHPEHUV ZKLOH PRUH
WKDQ KDOI RI WKH 7XUNLVK SXSLOV KDG WR VKDUH WKH HTXLSPHQW 7KLV PLJKW FUHDWH WKH
QHHG WR EXLOG D WLPHWDEOH DQG VFKHGXOH IRU WKH XVDJH RI WKH DYDLODEOH HTXLSPHQW
,Q RUGHU WR PDQDJH WR SDUWLFLSDWH LQ RQOLQH VWXG\LQJ DQG OHDUQLQJ PDQ\ *UHHN DQG
7XUNLVK IDPLOLHV QHHGHG WR XSJUDGH WKH H[LVWLQJ HTXLSPHQW +DOI RI WKHP
SXUFKDVHGJRW QHZ HTXLSPHQW DQG D IHZ RI WKHP XSGDWHG WKH H[LVWLQJ RQH
+RZHYHU KDOI RI WKH *UHHN SXSLOV¶ IDPLOLHV GLG QRW PDNH DQ\ FKDQJHV UHJDUGLQJ
WKHLU HTXLSPHQW XSJUDGHV ZKLOH RQH WKLUG RI WKH 7XUNLVK SXSLOV¶ IDPLOLHV
SURFHHGHG WR QR FKDQJHV DW DOO IRU WKH DOUHDG\ H[LVWLQJ HTXLSPHQW
<HW ZKHQ WKH HTXLSPHQW¶V XSJUDGLQJ ZDV QHHGHG WKHUH ZDV D GLIIHUHQFH IRXQG
DPRQJ WKH WZR FRXQWULHV LQ UHJDUG ZLWK ZKRVH UHVSRQVLELOLW\ WKLV ZDV 0RUH
VSHFLILFDOO\ WKH SDUWLFXODU XSJUDGH ZDV PRVWO\ XQGHU WKH IDPLOLHV¶ UHVSRQVLELOLW\ LQ
*UHHFH EXW LQ 7XUNH\ WKH DXWKRULWLHV DOVR SDUWLFLSDWHG LQ XSJUDGLQJ WKH HTXLSPHQW
IRU SXSLOV 1RWDEO\ WKH QHZ RUDQG XSGDWHG HTXLSPHQW ZDV GLIILFXOW WR EH XVHG E\
ERWK WKH *UHHN SXSLOV DQG WKH 7XUNLVK SXSLOV $SSDUHQWO\ IRU WKLV UHDVRQ LQ *UHHFH
DQG LQ 7XUNH\ WKHLU IDPLOLHV KHOSHG WKH SXSLOV D ORW LQ RUGHU WR RYHUFRPH WKH XVDJH
FKDOOHQJHV
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7DEOH  $FFHVV WR ,QWHUQHW DQG UHOHYDQW HTXLSPHQW EHIRUH &29,'
,QWHUQHW DW KRPH EHIRUH

$OO  KDYH DFFHVV

$FFHVV WR HTXLSPHQW EHIRUH 7R DOO HTXLSPHQWV 

 RXW RI  KDYH DFFHVV
7R DOO HTXLSPHQWV 

7R QRQH HTXLSPHQWV 

7R QRQH HTXLSPHQWV 

7R DW OHDVW RQH HTXLSPHQW


7R DW OHDVW RQH
HTXLSPHQW 

0RVWO\ WDEOHW 

0RVWO\ VPDUW SKRQH 

7DEOH  6WDWXV RI VKDULQJ VDPH HTXLSPHQW ZLWK IDPLO\ PHPEHUV
6KDULQJ VDPH HTXLSPHQW
ZLWK IDPLO\ PHPEHUV

:LWK QRERG\ 

:LWK QRERG\ 

:LWK RQH 

:LWK RQH 

:LWK WZR 

:LWK WZR 

:LWK WKUHH 

7DEOH  7KH VRXUFH RI WKH SURYLGHG DQG XSJUDGHG HTXLSPHQW
:KR SURYLGHG DQG
XSJUDGHG HTXLSPHQW

)DPLO\ 

)DPLO\ 

6FKRRO 

$XWKRULW\ 

2QHVHOI 

6FKRRO 
&KDULW\  

7DEOH  8SJUDGLQJ HTXLSPHQW GXULQJ SDQGHPLF
7KHUH ZHUH VLJQLILFDQW GLIIHUHQFHV EHWZHHQ WKH *UHHN SXSLOV DQG WKH 7XUNLVK SXSLOV
FRQFHUQLQJ WKH DFWXDO RQOLQH OHDUQLQJ DQG VWXG\LQJ FODVVHV
)URP WKH WRROV SHUVSHFWLYH WKH *UHHN SXSLOV XVHG PDLQO\ 0LFURVRIW 7HDPV DQG
:HE([ ZKLOH WKH 7XUNLVK SXSLOV XVHG PDLQO\ =RRP
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,Q DGGLWLRQ WKH 7XUNLVK SXSLOV XVHG PRUH DFWLYHO\ WKH ZHE FDPHUD GXULQJ WKH
RQOLQH OHVVRQV WKDQ WKH *UHHN SXSLOV 7KLV PLJKW KDYH EHHQ HQFRXUDJHG RU HYHQ
GHPDQGHG E\ WKH WHDFKHUV LQ 7XUNH\ ,Q RQH VHQVH WKH XVH RI ZHE FDPHUD FUHDWHV D
IHHOLQJ RI EHORQJLQJ 7KDW LV D SHUVRQ VHHV RWKHU SHRSOH¶V IDFHV 2Q WKH RWKHU VHQVH
WKH XVH RI ZHE FDPHUD LV D FRQYHQLHQW ZD\ WR PRQLWRU WKDW DOO WKH SXSLOV DUH UHDOO\
SDUWLFLSDWLQJ RU DW OHDVW DUH SUHVHQW
7KH UDGLR DV D OHDUQLQJ DQG VWXG\LQJ WRRO ZDV QRW XVHG LQ HLWKHU WKH *UHHN SXSLOV
RU WKH 7XUNLVK SXSLOV ,Q 7XUNH\ WKHUH ZHUH QR RIIHUHG FRXUVHV RQ 5DGLR +RZHYHU
DWWHQGLQJ 79 OHVVRQV ZHUH YHU\ FRPPRQ DPRQJ WKH 7XUNLVK SXSLOV DQG LW ZDV
HQFRXUDJHG E\ WKH WHDFKHUV 7KLV ZDV QRW WKH FDVH LQ *UHHFH VLQFH RQO\ D IHZ
*UHHN SXSLOV DWWHQGHG 79 OHVVRQV ,Q 7XUNH\ WKHUH PLJKW EH D ORQJ WUDGLWLRQ IRU
VHQGLQJ OHDUQLQJ PDWHULDO E\ 79 IRU SXSLOV
7DEOH  7RROV XVHG LQ GLVWDQFH HGXFDWLRQ SURFHVV
7RROV XVHG IRU RQOLQH
FODVVHV

0LFURVRIW WHDPV 

=RRP 

:HE H[ 

2WKHU 

=RRP 

*RRJOH FODVVURRP 

7DEOH  6WDWXV RI XVLQJ ZHE FDPHUD
8VH RI ZHE FDPHUD KRZ $OZD\V 
RIWHQ XVH YLGHR GXULQJ
RQOLQH OHVVRQV
6RPHWLPHV 

$OZD\V 
6RPHWLPHV 

1HYHU 
7DEOH  $WWHQGDQFH WR 5DGLR RU 79 /HVVRQV
5DGLR RU 79 OHVVRQV
DWWHQG

1R UDGLR 

1R UDGLR 

<HV 79 

<HV 79 
(GXFDWLRQ ,QIRUPDWLRQ
1HWZRUN (%$ FKDQQHO
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2QOLQH OHDUQLQJ DQG VWXG\LQJ PD\ KDYH VSHFLILF FKDOOHQJHV DQG GLIILFXOWLHV ,Q
WHUPV RI WKH GLIILFXOWLHV IRXQG LQ RQOLQH WDXJKW VXEMHFWV WKH *UHHN SXSLOV KDG PRVW
GLIILFXOWLHV LQ SK\VLFDO HGXFDWLRQ PXVLF DQG PDWKHPDWLFV ZKLOH WKH 7XUNLVK SXSLOV
VHHP WR KDYH PRVWO\ VWUXJJOHG ZLWK ODQJXDJH PDWKHPDWLFV DQG SK\VLFDO HGXFDWLRQ
,QWHUHVWLQJO\ DOPRVW DOO WKH 7XUNLVK SXSLOV VXSSRUWHG WKH LGHD WKDW VFLHQFH DQG
PDWKHPDWLFV VKRXOG EH WDXJKW RQOLQH HYHQ WKRXJK PDWKHPDWLFV LQ SDUWLFXODU
FDXVHG GLIILFXOWLHV IRU WKHP +RZHYHU MXVW KDOI RI WKH *UHHN SXSLOV VXSSRUWHG WKLV
LGHD  
)URP WKH TXHVWLRQ DVNLQJ SHUVSHFWLYH DOO WKH *UHHN SXSLOV KDG GLIILFXOWLHV LQ
DVNLQJ TXHVWLRQV GXULQJ RQOLQH FODVVHV ZKLOH MXVW KDOI RI WKH 7XUNLVK SXSLOV KDG
H[SHULHQFHG WKH VDPH GLIILFXOW\ 7KLV LV YHU\ LQWHUHVWLQJ VLQFH TXHVWLRQ DVNLQJ LV
RQH RI WKH PRVW LPSRUWDQW HOHPHQWV RI OHDUQLQJ DQG VWXG\LQJ 7KLV LV FOHDUO\ RQH
LVVXH WKDW PXVW EH VWXGLHG IXUWKHU 7KDW LV ZK\ SXSLOV IHHO WKDW LW LV GLIILFXOW WR DVN
TXHVWLRQV GXULQJ RQOLQH OHDUQLQJ DQG VWXG\LQJ OHVVRQV"
)URP WKH KHOSLQJ DQG VXSSRUW SHUVSHFWLYH IRU WKH *UHHN SXSLOV WKH PRVW LPSRUWDQW
UHVRXUFH RI KHOS FDPH IURP WKH IDPLO\ ZKLOH IRU WKH 7XUNLVK SXSLOV LW LV WKH WHDFKHU
WKH RQH ZKR KHOSV PRVW ,QWHUHVWLQJO\ QRQH RI WKH *UHHN SXSLOV PHQWLRQHG WKH
IULHQGVVFKRRO IULHQGV DQG RQO\ D IHZ IURP WKH 7XUNLVK SXSLOV QDPHG
IULHQGVVFKRRO IULHQGV DV D UHVRXUFH IRU VXSSRUW RU KHOS
7DEOH  0RVW GLIILFXOW VXEMHFWV LQ GLVWDQFH OHDUQLQJ
0RVW GLIILFXOW VXEMHFWV 3K\VLFDO HGXFDWLRQ 
WR IROORZ E\ GLVWDQFH
OHDUQLQJ
0XVLF 
0DWKHPDWLFV 
$OO VXEMHFWV 
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/DQJXDJH 
0DWKHPDWLFV 
3K\VLFDO HGXFDWLRQ 

7DEOH  6KRXOG VFLHQFH DQG PDWKHPDWLFV EH WDXJKW RQOLQH
6KRXOG VFLHQFH DQG
6WURQJO\ DJUHH 
PDWKHPDWLFV EH WDXJKW
RQOLQH
$JUHH 

6WURQJO\ DJUHH 
$JUHH 

'LVDJUHH 

'LVDJUHH 

6WURQJO\ GLVDJUHH 

6WURQJO\ GLVDJUHH 

7DEOH  'LIILFXOW\ LQ DVNLQJ TXHVWLRQV LQ RQOLQH FODVVHV
'LIILFXOW\ LQ DVNLQJ
TXHVWLRQV RQOLQH
FODVVHV

6WURQJO\ DJUHH 

6WURQJO\ DJUHH 

$JUHH 

$JUHH 

'LVDJUHH 

'LVDJUHH 

6WURQJO\ GLVDJUHH 

6WURQJO\ GLVDJUHH 

7DEOH  :KR KHOSV SXSLOV ZKHQ WKH\ KDYH TXHULHV
:KR KHOSV SXSLOV ZKHQ )DPLO\ 
WKH\ KDYH TXHULHV
7HDFKHU 

7HDFKHU 
)DPLO\ 

1RERG\ 

)ULHQGV 

$V FDQ EH VHHQ IURP WKH QXPEHUV LQ 7DEOH  FOHDUO\ WKH 7XUNLVK SXSLOV SUHIHUUHG
WR RU WKRXJKW WKDW WKH\ OHDUQ EHWWHU DW VFKRRO WKDQ DW KRPH 6XUSULVLQJO\ WKH *UHHN
SXSLOV¶ H[SHULHQFHV RQ ZKHUH WR OHDUQ EHWWHU ZDV QRW FOHDUO\ UHSRUWHG
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7DEOH  7KH IDFW WKDW WKH\ OHDUQ EHWWHU DW VFKRRO
/HDUQ EHWWHU DW VFKRRO

6WURQJO\ DJUHH 

6WURQJO\ DJUHH 

$JUHH 

$JUHH 

'LVDJUHH 

'LVDJUHH 

6WURQJO\ GLVDJUHH 

6WURQJO\ GLVDJUHH 

 .H\ 6LPLODULWLHV
7KH PDLQ VLPLODULWLHV EHWZHHQ WKH *UHHN SXSLOV DQG WKH 7XUNLVK SXSLOV RI SULPDU\
VFKRROV ZHUH IRXQG LQ UHJDUG ZLWK WKH IROORZLQJ LVVXHV 'LVOLNH DQG GLIILFXOWLHV LQ
RQOLQH OHDUQLQJ OLNHV LQ RQOLQH OHDUQLQJ PLVVLQJ VFKRRO DQG IULHQGV NHHSLQJ LQ
WRXFK ZLWK VFKRRO IULHQGV HTXLSPHQW XSJUDGH DQG QHHG RI KHOS DQG ZKHUH WR
OHDUQ WKH EHVW
7KH PDMRULW\ RI ERWK *UHHN DQG 7XUNLVK SXSLOV GLG QRW HQMR\ WKH GLVWDQFH RQOLQH
OHDUQLQJ DQG VWXG\LQJ %RWK JURXSV KDG GLIILFXOWLHV LQ IROORZLQJ WKHLU RQOLQH
OHVVRQV ZKLOH WKH PDMRULW\ RI WKH *UHHN SXSLOV DQG KDOI RI WKH 7XUNLVK SXSLOV KDG
DGGLWLRQDO GLIILFXOWLHV LQ IROORZLQJ WKH KRPHZRUN DQQRXQFHPHQWV
2EYLRXVO\ RQOLQH OHDUQLQJ DQG VWXG\LQJ UHTXLUH GLIIHUHQW VNLOO VHWV WKDQ WKH IDFHWR
IDFH DSSURDFK ,W WDNHV WLPH WR DGDSW WR D QHZ V\VWHP $OVR VLWWLQJ GRZQ
FRQFHQWUDWLQJ DQG VWDULQJ IRU D UHODWLYHO\ ORQJ WLPH DW WKH VFUHHQ PLJKW EH D UDWKHU
GHPDQGLQJ WDVN IRU WKLV DJH JURXS )XUWKHU ERWK WKH *UHHN SXSLOV DQG WKH 7XUNLVK
SXSLOV GLG QRW OLNH ZULWLQJ WDVNV DV ZHOO DV KRPHZRUN %RWK WKH *UHHN SXSLOV DQG
WKH 7XUNLVK SXSLOV DOVR OLNHG OLVWHQLQJ DQG UHDGLQJ WDVNV
7KH FOHDU PDMRULW\ RI WKH *UHHN SXSLOV DQG WKH 7XUNLVK SXSLOV GLG QRW VXSSRUW WKH
LGHD WKDW WKH\ ZRXOG OHDUQ EHVW DW KRPH 2Q WKH FRQWUDU\ WKH FOHDU PDMRULW\ RI ERWK
RI WKHP ZHUH UHDOO\ ORRNLQJ IRUZDUG WR JRLQJ EDFN WR VFKRRO DJDLQ ZLWK RQH UDUH
H[FHSWLRQ IURP *UHHFH
$OPRVW DOO WKH *UHHN SXSLOV ZHUH PLVVLQJ WKHLU IULHQGVVFKRRO IULHQGV D ORW ZLWK D
IHZ H[FHSWLRQV :KLOH WKH 7XUNLVK SXSLOV ZHUH PLVVLQJ D ORW RU PRGHUDWHO\ WKHLU
IULHQGVVFKRRO IULHQGV ERWK WKH *UHHN SXSLOV DQG WKH 7XUNLVK SXSLOV KDG NHSW LQ
WRXFK ZLWK WKHLU IULHQGV RU VFKRRO IULHQGV 1RWZLWKVWDQGLQJ WKH PDMRULW\ RI WKH
*UHHN SXSLOV NHSW LQ WRXFK RQ D ZHHNO\ EDVLV EXW WKH PDMRULW\ RI WKH 7XUNLVK SXSLOV
NHSW LQ WRXFK RQ D GDLO\ EDVH 7KLV PLJKW H[SODLQ ZK\ WKH *UHHN SXSLOV ZHUH
PLVVLQJ WKHLU IULHQGVVFKRRO IULHQGV D OLWWOH ELW PRUH WKDQ WKH 7XUNLVK SXSLOV
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7DEOH  )HHOLQJV WRZDUGV RQOLQH FODVVHV
(QMR\PHQW RI GLVWDQFH OHDUQLQJ

1R 

1R 

2N 

2N 

+DWHG 

+DWHG 

(QMR\ YHU\ PXFK 
'LIILFXOW\ LQ IROORZLQJ RQOLQH FODVVHV

6WURQJO\ DJUHH 

6WURQJO\ DJUHH 

$JUHH 

$JUHH 

'LVDJUHH 

'LVDJUHH 

6WURQJO\ GLVDJUHH  6WURQJO\ GLVDJUHH 
'LIILFXOW\ LQ IROORZLQJ WKH
DQQRXQFHPHQWV DERXW KRPHZRUN

6WURQJO\ DJUHH 

6WURQJO\ DJUHH 

$JUHH 

$JUHH 

'LVDJUHH 

'LVDJUHH 

6WURQJO\ GLVDJUHH  6WURQJO\ GLVDJUHH 
+DWH PRVW DERXW RQOLQH OHDUQLQJ

/LNH PRVW DERXW RQOLQH OHDUQLQJ

:ULWLQJ 

:ULWLQJ 

/LVWHQLQJ 

+RPHZRUN 

+RPHZRUN 

/LVWHQLQJ 

5HDGLQJ 

5HDGLQJ 

/LVWHQLQJ 

/LVWHQLQJ 

5HDGLQJ 

5HDGLQJ 

+RPHZRUN 

:ULWLQJ 

:ULWLQJ 
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7DEOH  +RZ SXSLOV OHDUQ EHVW
+RZ SXSLOV OHDUQ WKH EHVW
OHDUQ EHWWHU DW KRPH

6WURQJO\ DJUHH 
$JUHH 

$JUHH 

'LVDJUHH 

'LVDJUHH 

6WURQJO\ GLVDJUHH  6WURQJO\ GLVDJUHH 

dDEOH  (PRWLRQV DERXW VFKRRO RSHQLQJ DQG PLVVLQJ IULHQGV
/RRNLQJ IRUZDUG WR VFKRRO RSHQLQJ

9HU\ PXFK 

9HU\ PXFK 

6R DQG VR 

6R DQG VR 

1RW DW DOO 
0LVVLQJ IULHQGV

9HU\ PXFK 

9HU\ PXFK 

0RGHUDWHO\ 

0RGHUDWHO\ 

/LWWOH 
1R DW DOO 

7DEOH  &RQQHFWLRQ WR 6FKRRO IULHQGV
&RQQHFWLRQ WR VFKRRO IULHQGV
NHHSLQJ LQ WRXFK

(YHU\ ZHHN 

(YHU\ GD\ 

(YHU\ GD\ 

(YHU\ ZHHN 

1RW DW DOO 

0RUH WKDQ RQFH SHU
GD\ 
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7DEOH  8SJUDGLQJ HTXLSPHQW GXULQJ SDQGHPLF
8SJUDGH HTXLSPHQW GXULQJ SDQGHPLF 1HZ HTXLSPHQW 

1HZ HTXLSPHQW 

8SGDWH H[LVWLQJ
HTXLSPHQW 

8SGDWH H[LVWLQJ
HTXLSPHQW 

1R FKDQJHV 

1R FKDQJHV 

7DEOH  +HOS ZLWK HTXLSPHQW IURP IDPLO\
+HOS ZLWK HTXLSPHQW IURP IDPLO\
RYHUFRPH WKH GLIILFXOWLHV RI XVLQJ LW

+LJK 

+LJK 

0HGLXP 

0HGLXP 

/RZ 

/RZ 

1RW DW DOO 

7DEOH  2WKHU PHWKRGV RI FRPPXQLFDWLRQ DQG OHDUQLQJ
2WKHU PHWKRGV RI FRPPXQLFDWLRQ DQG 1RWKLQJ 
OHDUQLQJ ZKHQ QR HTXLSPHQWV
3DUHQWV 

+RPH SKRQH 
)DFH WR IDFH DW
VFKRRO 

6FKRRO EORFNV 
)DFH WR IDFH 
0RELOH 

7DEOH  7KH IDFW WKDW ZKHWKHU QRWHV DQG H[HUFLVHV DUH VHQW WR SXSLOV E\ WHDFKHUV
1RWHV DQG H[HUFLVHV VHQW WR SXSLOV E\
WHDFKHUV DW KRPH

<HV 

<HV 
1R 
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/LPLWDWLRQV
$OO SXSLOV ZKR UHVSRQGHG IURP ERWK *UHHFH DQG 7XUNH\ FRPH IURP $QNDUD RU
IURP 7KHVVDORQLNL ZKLFK DUH PDMRU FLWLHV )RU H[DPSOH DYDLODELOLW\ DQG
DFFHVVLELOLW\ WR EURDGEDQG PD\ QRW EH DYDLODEOH RU UHOLDEOH LQ WKH UHJLRQV HVSHFLDOO\
LQ YLOODJHV
7KH FRPSOHWLRQ RI WKH TXHVWLRQQDLUH ZDV WRWDOO\ YROXQWDU\ DQG WKXV LW ZDV QRW
SRVVLEOH WR HQVXUH WKDW DOO SXSLOV HQJDJHG LQ WKH H[HUFLVH ,Q DGGLWLRQ WR *UHHFH DQG
7XUNH\ WKH TXHVWLRQQDLUH KDG EHHQ GLVWULEXWHG WR VHYHUDO RWKHU FRXQWULHV LQFOXGLQJ
&\SUXV 6SDLQ DQG WKH 8. &\SUXV GHOLYHUHG RQO\ IRXU  UHVSRQVHV ZKLFK
UHSRUWHG WKDW WKHLU SDUHQWV KDG QRW EHHQ XQHPSOR\HG HLWKHU EHIRUH RU GXULQJ WKH
SDQGHPLF 7KH\ DOO KDG DFFHVV WR IDFLOLWLHV DQG WKHLU SDUHQWV ZHUH DEOH WR KHOS WKHP
ZLWK WKHLU RQOLQH VWXG\LQJ 7KHVH QXPEHUV ZHUH QRW LQFOXGHG LQ WKH FRPSDULVRQ
EHFDXVH WKH UHVXOWV ZRXOG EH VNHZHG
,W ZDV GHFLGHG WR OHDYH RXW IURP WKH TXHVWLRQQDLUH WKH DVSHFWV RI RQOLQH VDIHW\ DQG
F\EHUVHFXULW\ EHFDXVH LW ZDV WKRXJKW WKDW WKH SXSLOV PLJKW QRW XQGHUVWDQG TXHVWLRQV
UHJDUGLQJ WKH DVSHFWV RI RQOLQH SULYDF\ DQG F\EHUSURWHFWLRQ ZHOO ,Q DGGLWLRQ D
VXUSULVLQJ ILQGLQJ ZDV WKH XVH RI WKH FDPHUD LQ ERWK FRXQWULHV EXW PRUH SXSLOV ZHUH
XVLQJ YLGHRFDPHUD LQ 7XUNH\ 7KXV WKHLU RQOLQH SULYDF\ FRXOG KDYH EHHQ YLRODWHG
+HQFH WKH ODFN RI TXHVWLRQV DERXW VHFXULW\ DQG SULYDF\ LQIRUPDWLRQ LV D VHYHUH
OLPLWDWLRQ RI WKLV VXUYH\ EHFDXVH WKHUH LV DQ LQFUHDVHG QXPEHU RI LQFLGHQWV RQOLQH LQ
WKHVH DJH JURXSV RI SULPDU\ HGXFDWLRQ WKDW LQGLFDWH WKH VLJQLILFDQFH RI WKH LVVXH LQ
VFKRROV DQG WKH LPSRUWDQFH RI WDNLQJ PHDVXUHV DJDLQVW LQYHQWLRQ WR SXSLOV¶ SULYDF\
7KH EDVLF NQRZOHGJH DQG DZDUHQHVV RI WKH SURVSHFWLYH ,&7 WHDFKHUV >@ DQG
SDUHQWV EXW WKH DOHUWQHVV RI VWXGHQWV WKHPVHOYHV FDQ EHFRPH WKH PRVW VLJQLILFDQW
F\EHUSURWHFWLRQ PHFKDQLVP

&RQFOXVLRQV
,W LV LPSRUWDQW WR OLVWHQ WR SXSLOV¶ YRLFHV EHFDXVH WKH\ UHYHDO WKH IHHOLQJV HPRWLRQV
GLIILFXOWLHV DV YLHZHG E\ WKHP 7KH RULJLQDOLW\ DQG FRQWULEXWLRQ RI WKLV UHVHDUFK LV
H[DFWO\ WKDW .QRZLQJ WKH VRFLRFXOWXUDO DQG VRFLRWHFKQLFDO GLIIHUHQFHV RI WZR
QHLJKERXULQJ 6RXWK(DVW 0HGLWHUUDQHDQ FRXQWULHV ZH FDQ GUDZ FRQFOXVLRQV IRU
PDQ\ SULPDU\ HGXFDWLRQ VWDNHKROGHUV WKDW FDQ EH NH\KROGHUV DQG SURJUHVVLYH
FKDQJH DJHQWV IRU L WKH HGXFDWLRQDO FRQWLQXRXV SURFHVV LPSURYHPHQW DQG LL
JRYHUQPHQWDO QDWLRQDO DQG UHJLRQDO SROLFLHV IRU SXSLOV DQG WKHLU IDPLOLHV¶ ZHOO
EHLQJ
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7KH SDUWLFLSDWLQJ SXSLOV OLYH LQ $QNDUD 7XUNH\ DQG LQ 7KHVVDORQLNL *UHHFH ERWK
PDMRU FLW\ FHQWUHV )URP WKHLU UHVSRQVHV ZH FDQVHH WKDW WKH\ KDYH PRUH
VLPLODULWLHV WKDQ GLIIHUHQFHV LQ WKH LVVXHV ZH DVNHG WKHP DERXW DQG XQIROG WKHLU
RSLQLRQV
)XWXUH RQOLQH FODVVHV DUH D FHUWDLQW\ VR LW LV RI SDUDPRXQW LPSRUWDQFH WR EH DZDUH
RI WKH OLNHV DQG GLVOLNHV RI WKH OHDUQHUV RI DQ\ DJH DQG WDNH WKHP LQWR FRQVLGHUDWLRQ
IRU DXWKRULQJ DQG GHVLJQLQJ LQVWUXFWLRQDO FXUULFXOD RQ F\EHUVSDFH RUDQG
F\EHUSODFH ZLWK WKH ULJKW SURWHFWLRQ PHFKDQLVPV DQG F\EHUVHFXULW\ FRQVLGHUDWLRQV
LQ PLQG

 $FNQRZOHGJPHQWV
7KH DXWKRUV ZRXOG OLNH WR H[SUHVV WKHLU WKDQNV WR DOO WKH WHDFKHUV SDUHQWV DQG RWKHU
IDPLO\ PHPEHUV ZKR PRWLYDWHG WKHLU FKLOGUHQ WR FRPSOHWH WKH RQOLQH TXHVWLRQQDLUH

5HIHUHQFHV












81(6&2   (GXFDWLRQ )URP GLVUXSWLRQ WR UHFRYHU\ 5HWULHYHG 
)HEUXDU\  IURP KWWSVHQXQHVFRRUJ&29,'HGXFDWLRQUHVSRQVH
/DL - :LGPDU 1-2   5HYLVLWLQJ WKH 'LJLWDO 'LYLGH LQ WKH
&29,' (UD $SSOLHG (FRQRPLF 3HUVSHFWLYHV DQG 3ROLF\   ±
GRLDHSS
$]XEXLNH 2 % $GHJER\H 2 4XDGU +   :KR JHWV WR OHDUQ LQ D
SDQGHPLF" ([SORULQJ WKH GLJLWDO GLYLGH LQ UHPRWH OHDUQLQJ GXULQJ WKH
&29,' SDQGHPLF LQ 1LJHULD ,QWHUQDWLRQDO -RXUQDO RI (GXFDWLRQDO
5HVHDUFK 2SHQ KWWSVGRLRUJMLMHGUR
%HDXQR\HU ( 'XSpUp 6 DQG *XLWWRQ 0 -   &29,' DQG
GLJLWDO LQHTXDOLWLHV 5HFLSURFDO LPSDFWV DQG PLWLJDWLRQ VWUDWHJLHV
&RPSXWHUV LQ +XPDQ %HKDYLRU  
+RIVWHGH *   &XOWXUH V FRQVHTXHQFHV FRPSDULQJ YDOXHV
EHKDYLRXUV LQVWLWXWLRQV DQG RUJDQLVDWLRQV  QG (G  7KRXVDQG 2DNV
&DOLI /RQGRQ 6DJH 3XEOLFDWLRQV
+RIVWHGH *   &XOWXUHV DQG 2UJDQLVDWLRQV ,QWHUFXOWXUDO FR
RSHUDWLRQ DQG LWV LPSRUWDQFH IRU VXUYLYDO 6RIWZDUH RI WKH PLQG 0F*UDZ
+LOO ,QWHUQDWLRQDO 8.
7]LIRSRXORV 0   7HDFKHU HGXFDWLRQ IRU WKH GLJLWDOO\ RULHQWHG
VFKRRO WKH FXUULFXOD RI WKH 6FKRROV RI 3ULPDU\ (GXFDWLRQ LQ *UHHFH
3URFHHGLQJV RI WKH WK 3DQ+HOOHQLF &RQIHUHQFH RI WKH +HOOHQLF
3HGDJRJLFDO 6RFLHW\ RQ %DVLF DQG DGXOW HGXFDWLRQ RI WHDFKHUV LQ D
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FRPSOH[ DQG FKDQJLQJ HQYLURQPHQW 3DWUD 1RYHPEHU  SS 
 >,Q *UHHN@
7]LIRSRXORV 0   6HFRQGDU\ WHDFKHUV¶ VXEMHFW PDWWHU H[SHUWLVH
SHGDJRJLFDO NQRZOHGJH DQG GLJLWDO VNLOOV WKH µ7HFKQRORJLFDO 3HGDJRJLFDO
&RQWHQW .QRZOHGJH¶ 73$&. PRGHO,QWHUQDWLRQDO -RXUQDO RI 6FLHQWLILF
5HVHDUFK DQG ,QQRYDWLYH 7HFKQRORJ\    SS 
7]LIRSRXORV 0 %LNRV .   $UH NLQGHUJDUWHQ SUHVHUYLFH
WHDFKHUV WUDLQHG ZLWK ,&7" 7KH FXUULFXOD RI WKH 6FKRROV RI (DUO\
&KLOGKRRG (GXFDWLRQ LQ *UHHFH (GXFDWLRQDO 5HYLHZ    SS 
>,Q *UHHN@
.RXWVRJLDQQLV '   $ SROLWLFDO PXOWLOD\HUHG DSSURDFK WR
UHVHDUFKLQJ FKLOGUHQ V GLJLWDO OLWHUDF\ SUDFWLFHV /DQJXDJH DQG (GXFDWLRQ
   
.RXWVRJLDQQLV '   $GROHVFHQWV¶ 'LJLWDO OLWHUDF\ SUDFWLFHV DQG
ODQJXDJH HGXFDWLRQ7KHVVDORQLNL *UHHN /DQJXDJH &HQWHU >,Q *UHHN@
0DUVK -   7KH UHODWLRQVKLS EHWZHHQ KRPH DQG VFKRRO OLWHUDF\
SUDFWLFHV ,Q ' :\VH 5 $QGUHZV
- +RIIPDQ - HGV  7KH
5RXWOHGJH LQWHUQDWLRQDO KDQGERRN RI (QJOLVK ODQJXDJH DQG OLWHUDF\
WHDFKLQJ SS 
($&($   *UHHFH 6XSSRUW WR SULPDU\ DQG VHFRQGDU\ VFKRRO
WHDFKHUV SXW LQ SODFH GXULQJ WKH SDQGHPLF
KWWSVHDFHDHFHXURSDHXQDWLRQDOSROLFLHVHXU\GLFHFRQWHQWJUHHFH
VXSSRUWSULPDU\DQGVHFRQGDU\VFKRROWHDFKHUVSXWSODFHGXULQJ
SDQGHPLFBHQ DFFHVVHG 
$N\] <   %DúODQJÕoWDQ ¶H 7UN (÷LWLP 7DULKL ,VWDQEXO
$/)$ %DVÕP <D\ÕP
0LQLVWU\ RI 1DWLRQDO (GXFDWLRQ   g÷UHWPHQ <HWLúWLUPHGH
.RRUGLQDV\RQ $QNDUD 0LQLVWU\ RI 1DWLRQDO (GXFDWLRQ
0LQLVWU\ RI 1DWLRQDO (GXFDWLRQ   8]DNWDQ (÷LWLP 6UHFLQLQ
'HWD\ODUÕ 5HWULHYHG IURP KWWSVZZZPHEJRYWUX]DNWDQHJLWLP
VXUHFLQLQGHWD\ODULKDEHUWU LQ WK $SULO 
%HUNL ( 5HIOHFWLRQV RQ H/HDUQLQJ LQ WKH 7LPH RI &RURQDYLUXV 7KH
1RUGLF ([SHULHQFH DQG (WKLFDO &RQVLGHUDWLRQV  %DFN WR WKH )XWXUH ZLWK
7KH H/HDUQHUV 0DQLIHVWR ,Q 3URFHHGLQJV RI WKH WK $QQXDO ,163,5(
&RQIHUHQFH 8KRPRLEKL - 'HZDU ( *HRUJLDGRX ( /LQHFDU 3
0DUFKEDQN 3 5RVV 0 6WDSOHV * (GV  SS ±
KWWSVZZZEFVRUJPHGLDLQVSLUHSURFHHGLQJVSGI 
6WDQWFKHYD 6   ,QHTXDOLWLHV LQ WKH WLPHV RI D 3DQGHPLF UG
(FRQRPLF 3ROLF\ 3DQHO $SULO  
6DOHK 0 *HRUJLDGRX (  ),$,)0 $ PRGHO WRZDUGV EULGJLQJ WKH
'LJLWDO 'LYLGH 1HWZRUN IRU 7HDFKLQJ ,QIRUPDWLRQ 6RFLHW\ 1(7,6
3URMHFWKWWSZZZLWWNKXQHWLVWHDFKPKWP7H[WBERRN %XGDSHVW -XO\
 
*HRUJLDGRX ( 5DKDQX+ .KDQ 1 &ROVRQ 5 DQG 6XOH & 
%ULGJLQJ WKH 'LJLWDO 'LYLGH 7RZDUGV 6KRUWHQLQJ WKH 5RDG IURP ,OOLWHUDF\
WR ,QIRUPDWLRQ /LWHUDF\  3URFHHGLQJV RI WKH :HVWHUQ %DONDQ ,QIRUPDWLRQ
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/LWHUDF\ &RQIHUHQFH %LKDF %RVQLD DQG +HU]HJRYLQD    -XQH 
,661 
.DUSDWL $  'LJLWDO /LWHUDF\ LQ (GXFDWLRQ $ 3ROLF\ %ULHI
5HWULHYHG WK 0D\  IURP WKH 81(6&2 ,QVWLWXWH IRU ,QIRUPDWLRQ
7HFKQRORJ\ LQ (GXFDWLRQ
KWWSLLWHXQHVFRRUJSLFVSXEOLFDWLRQVHQILOHVSGI
+RGJHV & 0RRUH 6 /RFNHH % 7UXVW 7 %RQG $   7KH
'LIIHUHQFH %HWZHHQ (PHUJHQF\ 5HPRWH 7HDFKLQJ DQG 2QOLQH /HDUQLQJ
('8&$86( 5HYLHZ  0DUFK  5HWULHYHG RQ  E\
KWWSVHUHGXFDXVHHGXDUWLFOHVWKHGLIIHUHQFHEHWZHHQHPHUJHQF\
UHPRWHWHDFKLQJDQGRQOLQHOHDUQLQJ
$QGUHZ $ HW DO  ,QHTXDOLWLHV LQ &KLOGUHQ V ([SHULHQFHV RI +RPH
/HDUQLQJ GXULQJ WKH &29,'ဨ /RFNGRZQ LQ (QJODQG  ,QVWLWXWH IRU
)LVFDO 6WXGLHV 8&/ ,QVWLWXWH RI (GXFDWLRQ 8QLYHUVLW\ &ROOHJH /RQGRQ
8. KWWSVGRLRUJ
7XPZHVLJH -  &29,' (GXFDWLRQDO 'LVUXSWLRQ DQG 5HVSRQVH
5HWKLQNLQJ H/HDUQLQJ LQ 8JDQGD .RQUDG $GHQDXHU 6WLIWXQJ
KWWSVZZZUHVHDUFKJDWHQHWSURILOH-RVHSKLQH
7XPZHVLJHSXEOLFDWLRQB&29,'
B(GXFDWLRQDOB'LVUXSWLRQBDQGB5HVSRQVHB5HWKLQNLQJBH
/HDUQLQJBLQB8JDQGDOLQNVHIFFGHE&29,'
(GXFDWLRQDO'LVUXSWLRQDQG5HVSRQVH5HWKLQNLQJH/HDUQLQJLQ
8JDQGDSGI 5HWULHYHG DW WK $SULO 
81,&() 2IILFH RI 5HVHDUFK ± ,QQRFHQWL   &29,' DQG WKH
/RRPLQJ 'HEW &ULVLV 3URWHFWLQJ DQG 7UDQVIRUPLQJ 6RFLDO 6SHQGLQJ IRU
,QFOXVLYH 5HFRYHULHV ,QQRFHQWL 3ROLF\ %ULHI VHULHV %ULHI 
)ORUHQFH ,WDO\ KWWSVZZZXQLFHILUFRUJDUWLFOHSUHSDQGHPLF
GDWDVKRZLQFRXQWULHVVSHQGVPRUHRQGHEWWKDQRQHGXFDWLRQ
KHDOWKDQGVRFLDOSURWHFWLRQFRPELQHGXQLFHIKWPO  5HWULHYHG DW WK
$SULO 
2(&'   .HHSLQJ WKH ,QWHUQHW XS DQG UXQQLQJ LQ WLPHV RI FULVLV
2(&' 3XEOLVKLQJ 3DULV
3HWHUVRQ $ HW DO   ³8QGHUVWDQGLQJ LQQRYDWLYH SHGDJRJLHV .H\
WKHPHV WR DQDO\VH QHZ DSSURDFKHV WR WHDFKLQJ DQG OHDUQLQJ´ 2(&'
(GXFDWLRQ :RUNLQJ 3DSHUV 1R  2(&' 3XEOLVKLQJ 3DULV
KWWSVGRLRUJIDHHQ
2(&'   6WUHQJWKHQLQJ RQOLQH OHDUQLQJ ZKHQ VFKRROV DUH FORVHG WKH
UROH RI IDPLOLHV DQG WHDFKHUV LQ VXSSRUWLQJ VWXGHQWV GXULQJ WKH &29,'
FULVLV 2(&' 3ROLF\ 5HVSRQVHV WR &RURQDYLUXV  6HSWHPEHU 
KWWSVUHDGRHFGLOLEUDU\RUJYLHZ"UHI B
R[ENRZD WLWOH 6WUHQJWKHQLQJRQOLQHOHDUQLQJZKHQVFKRROVDUH
FORVHG
%RO 7   ,QHTXDOLW\ LQ KRPHVFKRROLQJ GXULQJ WKH FRURQD FULVLV LQ WKH
1HWKHUODQGV )LUVW UHVXOWV IURP WKH /,66 SDQHO
KWWSVGRLRUJRVILRKIT
3XWUL 5 6 3XUZDQWR $ 3UDPRQR 5 $VEDUL 0 :LMD\DQWL / 0
+\XQ & &   ,PSDFW RI WKH &29,' SDQGHPLF RQ RQOLQH KRPH
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OHDUQLQJ $Q H[SORUDWLYH VWXG\ RI SULPDU\ VFKRROV LQ ,QGRQHVLD
,QWHUQDWLRQDO -RXUQDO RI $GYDQFHG 6FLHQFH DQG 7HFKQRORJ\    

 +RIVWHGH *   &XOWXUH¶V &RQVHTXHQFHV ,QWHUQDWLRQDO 'LIIHUHQFHV
LQ :RUNUHODWHG YDOXHV 6DJH 3XEOLFDWLRQV
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Abstract
The transition from the traditional model of learning and teaching to
full online mode had to be implemented in many countries, in an
extremely short time, as the 2020-2021 school year was in midstream. Secondary education, which includes students in the age range
of 12-18, faced many challenges in this rapid change, as many
research studies have shown. Researchers raise questions regarding
the readiness of the secondary education community to transition to
fully online learning. The pilot study reported in this paper deals with
the impact of the transition to online learning on secondary schools in
southern European countries. More specifically, this paper presents
the results of a literature survey and an empirical survey using an
online questionnaire which captured non-traceable responses from
secondary schools that, voluntarily and anonymously, completed the
questionnaire. The questions were mainly closed, with some openended questions for students to fill in. The study also aims to capture
data on the socio-economic dimension, accessibility/ availability of
the necessary technologies that enable online learning, as well as the
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families’ employment status and their ability to support students. A
total of 90 students participated (62% female, 28% male) from three
Mediterranean countries. The students’ perspectives as seen by the
students themselves along with the difficulties and the issues they
faced are compared and contrasted. This investigation offers a
pedagogical and socio-technical analysis and highlights the needs for
wellbeing as well as quality learning and teaching in the new social
distance reality.
Keywords: Covid-19 pandemic, questionnaire, e-learning,
preparedness, secondary education, wellbeing, inequalities

1.0 Introduction: The New, the Old and the New-Old
Problems
The new coronavirus (COVID-19), which in March 2020 was declared a pandemic
by the World Health Organization, unexpectedly invaded our lives and the lives of
millions of people around the globe. One year after its sudden appearance, the whole
world is grappling with its impact on all aspects of life and life itself, undoubtedly
experiencing unprecedented situations, which have significant social, psychological
and economic consequences, the extent and duration of which cannot yet be
accurately estimated.
According to the World Health Organization the confirmed cases until the second
wave of the pandemic exceeded 130 million, with 2.5 million deaths and 63.5 million
cases of patients having fully recovered [1]. In its weekly report the European Centre
for Disease Prevention and Control describes that since the beginning of the
pandemic in late 2019 until the 15th week of 2021, 141,805,956 cases of COVID19 have been reported, including 3,026,902 deaths [2].
The impact on the education sector has also been unprecedented. UNESCO reported
that COVID-19 pandemic affected nearly a billion and a quarter of learners
worldwide, which corresponds to 67.7 % of the total number of students and learners
[3]. The impact is multidimensional: economic, technical, political, environmental,
social, cultural, legal, ethical and demographic. In this context, educational systems
worldwide have been called upon to contribute appropriately to the management of
this situation [4]. Initially they proceeded to suspend the operation of schools,
universities and all other educational structures in order to reduce dispersion of
COVID-19, in response to the recommendations of expert scientists. The extent of
the suspension of the educational systems is shown in the map below (Figure 1) [4].
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Figure 1: Extent of the suspension of the educational units

In the second phase, an attempt was made (in an extremely short period of time) to
design ways and forms of distance education in order to respond to these emergency
conditions.
The transition from the traditional model of learning and teaching to fully online had
to be implemented in an extremely short time, since the academic session was in its
mid-stream and with many researchers raising questions regarding the readiness of
the educational community to transition to fully online learning. Sadly, the poor
preparedness resulted in hasty and often inadequate decisions and actions being
taken [5]. As the academics were required to ensure that online delivery was enabled
within a very short period of time, they were in the front line of this transition. Many
studies, including the one carried out by Georgiadou et al. (2020) [6], concentrated
on the challenges faced mainly by educators in higher education.
The uncertainty caused by the pandemic and the long-term suspension of schools
has affected students, parents and teachers. COVID-19 poses both direct and indirect
threats to the wellbeing of individuals, either as a direct contributor to negative
psychological states or as an important factor behind the reduced ability of students
to experience social contact [7]. However, there has not, as yet, been any extensive
exploration of how the pandemic affects students’ wellbeing in these new online
formal and informal learning environments.
Furthermore, it has been widely reported that the pandemic revealed and exacerbated
pre-existing social and digital divides [8, 9, 10]. For example, Lai and Widmar [11]
argued that in USA, the digital divide has limited the opportunities for those without
ready access to the internet. In addition, due to the COVID-19 outbreak, many daily
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activities transitioned to online, rendering internet services essential for many
households. As a result, the impact of the digital divide and unequal access to the
internet and technological devices were even more obvious.
The study reported in this paper deals with the impact of the transition to online
learning on secondary schools. More specifically, this paper presents results of i) a
literature survey that mostly comprises recent related research studies (and a few
older) and ii) an empirical survey, using an online questionnaire, which captured
non-traceable responses from secondary school and further education students who,
voluntarily and anonymously, completed the questionnaire.
The purpose of this paper is twofold: On the one hand it seeks to capture the way in
which education systems internationally attempted to deal with the impact of the
pandemic and on the other hand to highlight students’ beliefs about and their
experiences, in the new learning environment, of distance education. Therefore, this
paper illustrates an overall picture of how students and teachers interacted and
worked together during the lockdown in three Mediterranean countries with
references to similar experiences through the literature review findings. The authors
chose to describe how their and other schools around the world moved very quickly
from traditional ways of education to online and distant mode education. Reading
and reflecting on the experiences exposed in this paper one can find out how both
students and teachers managed to tackle similar or different problems, communicate
and learn how to use new technologies.

2.0 From Traditional Education to e-Learning: The
Need for and the Transition
The pandemic has caused the biggest education system upheaval in history, affecting
nearly 1.6 billion students in more than 190 countries and on all continents. The
suspension of educational facilities affected 94% of the global student population
[12].
During the period of the first lockdown (spring 2020) the solution in the majority of
the countries was the transition from traditional teaching to distance education, with
the exception of Sweden and Iceland [4]. In this phase emphasis was placed on
ensuring direct access to the internet, the use of learning platforms and the training
of teachers in new technologies, in order to support students in new learning
environments [13]. However, during the second lockdown (autumn 2020) the
percentage of countries suspending their schools and universities was lower [4].
Education during the pandemic period is more accurately described as a form of
distance education called Emergency Remote Teaching (ERT). ERT is distinguished
from online learning by the fact that it reflects a sudden and unplanned shift of
lessons within the classroom to the model of distance education, due to unpredictable
and unplanned factors [14]. An ERT approach may include the use of digital learning
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platforms but also sending of homework and notes in traditional formats, such as
"homework packages" sent to students' homes. This format was mainly adopted in
the first weeks, which followed from the closure of schools at the beginning of the
pandemic, for example, sending assignments by conventional mail or in-person
delivery.
The transition from traditional teaching to online learning depends on national
systems, culture and the level of knowledge and familiarity of the educational
community with new technologies and the philosophy of Distance Education [15].
The data shows that around 80% of Europeans use the internet very often and 65%
use social media. At the same time many students that drop out of school, join
diverse society groups and select online learning [16].
Although distance learning is an innovative form of education for many teachers, it
dates back several years. As described by Palaiodimou [17], the term refers to "any
organized educational process provided remotely in both primary and secondary
education. It meets the needs of students and is in harmony with the challenges of
the modern age and the society of knowledge". In recent years, several countries
have adopted institutional applications of distance education, including Germany,
Austria, France, USA and Australia. In other countries, such as Greece, until recently
adoption has relied on individual efforts and pilot programmes, mainly in primary
and secondary schools [18].
Although there are several models of distance learning, what prevailed in the era of
the COVID-19 pandemic is a model of online learning which involves working in
synchronous or asynchronous electronic teaching environments. Students have
"remote access" to various multimedia or can interact with them, for example in
virtual learning environments or teleconferencing. In the literature we see the
following forms described [18]:
q

q
q

Autonomous distance learning: This is identical to the traditional education
system. It is provided via online teleconferences either in real-time or
asynchronously. Such training initiatives go back many years in America
and Australia and are called virtual schools.
Complementary e- learning: This format works in support of and in parallel
with conventional education, through attendance at individual courses and
teleconferences, school network collaborations, etc.
Mixed education, which is the combination of conventional methods of
learning and distance online forms of education.

3.0 The Impact of Distance Schooling and Learning in
Students’ Wellbeing
Between March and May 2020, schools in many countries closed in whole or in part.
Children have not been left untouched by the dramatic impact of the COVID-19
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pandemic, as there is a growing body of literature that clearly correlates exposure to
stressful events and crisis situations with a child's psycho-emotional state [19].
During the quarantine period, children were forced to stay at home for long periods
of time, move away from their normal educational environment and change their
daily routine due to the suspension of schools.
Numerous studies are being conducted to research the effects of school closures on
students. For example, studies in China's enclosed student population reported
increased rates of depression, anxiety, phobias and difficulty in coping with
situations [20, 21]. Saurabh and Ranjan [22] found that children in India experienced
feelings of helplessness, fear, and less tolerance of rules in daily routines. In a study
in Spain and Italy [23], the majority of parents reported significant changes in the
psycho-emotional state of children, such as boredom, difficulty concentrating,
irritability and feelings of isolation. In Italy, parents also reported cases of regression
of children's behavior in earlier stages, such as demanding physical proximity to their
parents at night, and over 50% showed increased agitation, intolerance to the rules,
excessive requirements on parents and whims [24].
Caffo et al. [25] noted that 30% of participating parents reported that their children
overused computer games in the period when schools remain closed, while a similar
percentage (25%) showed significant changes in daily habits and sociability, for
example sleeping and eating habits, physical exercise and mood, withdrawal and
isolation from both peers and family being commonly observed. Reducing physical
activity as a result of interrupting classes, eliminating sports activities and increasing
screen time increases the risk of obesity in children and the onset of physical
symptoms which may increase the risk of developing a severe form of COVID-19.
Similar findings have been found in other studies, mainly in countries most affected
by the pandemic [26, 27].
School is not just a place of learning, but also a place where children and adolescents
develop their social skills and socialization, which are necessary for cognitive and
socio-cognitive development. The closure of schools and the transition of the
educational process to home schooling, which was often quite impersonal (e.g.
closed cameras and microphones) increased the level of stress of students and their
feelings of isolation and withdrawal [25]. In addition, the degree of commitment and
learning motivation in these conditions, seem to be significantly affected, as it is
known from the literature that stimulating and maintaining students' engagement is
enhanced by collaboration and interaction during the learning process and is
recognized as a very desirable goal for both teachers and psychologists [28].
School closure entails high social and economic costs for children, especially from
vulnerable environments. These effects, recorded by UNESCO [29], are:
q

Interruption of learning: Educational inequalities were highlighted during
this period, as less privileged students tend to have fewer opportunities
beyond school.
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q

q
q
q
q
q

Confusion and stress for teachers: With the sudden suspension of schools,
teachers felt very insecure about their educational responsibilities. The
transition from traditional teaching to distance learning has often been
frustrating.
Parents are unprepared for distance and home education: When schools
close, parents are often called upon to facilitate their children's learning at
home, which was extremely difficult for many parents.
Childcare gaps: In the absence of alternatives, working parents often leave
their children alone at home when schools close and this can lead to child
neglect.
Increased pressure on schools and school systems that remain open: Local
school closures burden schools as governments and parents redirect
children to schools that remain open.
Increased dropout rates: It is a challenge to ensure that children and young
people return to and stay in school when schools reopen after closing.
Challenges of measuring and validating learning: Evaluation in these new
conditions is a difficult process and raises concerns about equity. Distance
assessment leads to stress for both students and their families.

Studies also show a significant negative effect on the wellbeing of parents and the
whole family, where parents describe mental burdens, emotional stress, irritability
and unhealthy behaviour(s) such as increased alcohol use [30]. Humphreys et al.,
[26] point out that the risk of domestic violence is high during a pandemic, due to
restrictive measures and the increased time spent at home. In a British study by the
Office for National Statistics [31] one third of the participating parents, i.e. about
30% concluded that home schooling was negatively affecting their wellbeing, while
50% said it was negatively affecting the wellbeing of their children.
An equally important issue now is how education at home has affected children with
learning and / or behavioural difficulties. These difficulties appear to be exacerbated
in restrictive conditions at home, especially if support is not available. In particular,
children with Attention Deficit Hyperactivity Disorder (ADHD) seem to experience
this changed situation much more intensely than their peers and many of their
existing "symptoms" are likely to intensify in the future [20, 32].
From all the above, it is clear that children's wellbeing is being affected during this
period, especially when we consider that wellbeing is related to issues such as quality
of life, positive emotions and engagement, relationships, meaning and purpose, and
accomplishment [33, 34]. Hone et al. [35] argue that wellbeing is related to good
mental health, physical health and good interpersonal relationships. All are factors
that were significantly affected in “stay at home” periods.
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4.0 Research Methodology
The related literature review in sections 1-3 demonstrates the importance of the need
for further research and to take into account the perceptions of the students
themselves on issues that directly concern them and to find suitable ways to research
and study the impact and the consequences for them. For example, in the case of
online distance education, if students' attitudes are negative, they are more likely to
be reluctant to work with teachers to enable distance education in practice [36, 37].
At the same time, understanding how students' wellbeing operates, especially in a
crisis situation such as this global pandemic, is essential for the implementation of
new and adapted measures, so that students would have the best support for their
education [38].

4.1 Research Aim and Context
Taking into consideration the need to further research the topics described in earlier
sections 1-3 and in order to capture them in their national and regional contexts, we
proceeded as follows: We conducted a survey on the impact of the COVID-19
pandemic on learning and wellbeing in secondary education schools in three
southern European countries. The aim of the research study has been to identify and
analyse the views and perceptions of secondary and further education students, from
three different countries; Cyprus, Greece and Spain. The research study, through the
survey, focuses on identifying the effects of both the period of forced quarantine and
the transition from traditional to online distance learning on the learning, wellbeing
and mental welfare of secondary education students.

4.2 Research Instrument
An anonymous online questionnaire was selected as the mean for data collection, as
descriptive research has a prominent place in educational studies [39]. Questions
were mainly closed (which makes the analysis of the data more consistent) but there
were also some open ended questions for students to answer freely.
The first part of the online questionnaire consists of demographic information
(gender, age, school grade) and data about socioeconomic issues, including the
accessibility and availability of technologies which enable online learning, as well
as the employment status of the family/supporting adults and their ability to support
the students. In the next part the respondents are asked to reflect on the difficulties
they faced/are facing and their problems of isolation and social interaction during
the lockdown period. The last part of the questionnaire includes questions on
cybercrime, fraud, fake news, misinformation and their consequences, given
students might not have been prepared to deal with them. Finally, the respondents
are given the opportunity to share their ideas and suggestions for improvement and
future directions.
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4.3 Data Gathering Procedure
The questionnaire link was distributed in March 2021 in various ways, e.g. via
secondary schools’ emails, teachers’ emails, and in parental social networking
groups. The questionnaire could be answered in approximately 15-20-minutes, was
anonymous and the answers were treated confidentially. Participants had the
opportunity to withdraw from the study at any phase. There was no reward for
completing the survey, but participants were given the opportunity to be informed
about the results of the study, if they wanted to, by leaving an email address.

5.0 Data Analysis and Research Findings
In this section the researchers and paper authors illustrate using tables and graphs
some of the research findings, reflecting on possible explanations and critically
reviewing the data.

5.1 Participants in Research – Demographical Data
The total, number of student responses was 90; 62 (69%) from Greece, 18 (20%)
from Cyprus and 10 (11%) from Spain (Figure 2).

Figure 2: Country and age distribution

In total, 28 (31%) of the respondents were male and 62 (69%) were female. Most of
the students were between 15 to 17 years old with average age being 15.55 (Figure
2). The usual age for secondary school students is 12-18. However, there are special
schools for students with special educational needs and evening schools offering a
second chance to adults who missed the opportunity of secondary education earlier,
where the age of students exceeds the age of 18 years.
The percentage of parents or guardians working from home before the pandemic was
29% and 44% during the pandemic. A surprising result is that the unemployment
rate of the respondents' parents/guardians decreased during the lockdown. The
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percentage of unemployed parents / guardians before the pandemic was 21% (19)
and 30% (27), compared to the percentage of those who declared themselves
unemployed during the pandemic, i.e. 13% (12) and 19% (17) respectively. This
phenomenon might be due to the employment type of the parents.

5.2 Access to Facilities (Section F of the Questionnaire)
In total, 89 (99%) of the students had internet access at home before the pandemic
broke out.

Figure 3: Access to equipment and need to upgrade.

Figure 3 (Question F2) shows that 69 (77%) of the students had access to a smart
phone, 62 (69%) to laptop and 41 (46%) had a tablet. Several students had access to
multiple devices. Only one student had no equipment at all.
From Figure 3 (Question F3) we observe that 44 (49%) of the students had access to
satisfactory equipment and did not acquire new equipment or need to upgrade their
existing equipment. However, in total 24 (27%) acquired new equipment and 22
(24%) upgraded their existing equipment. The expenditure was met mainly by
families (33% - 30), followed by the students themselves (28% - 25). In 8 cases
(9%), the school sponsored the acquisition of new equipment and in one case (1%)
the municipality/local authority did.
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Figure 4: Number of family members sharing same equipment and
possibility of help by family members.

From Figure 4, we note that most of the students (41% - 37) did not need to share
the equipment with any other family members. However, 24 (27%) of the students
had to share equipment with one other family member, 16 (18%) with two other
family members, 7 students (8%) with another three family members and the
remaining 6 (7%) with four family members. In 49 (54%) of the cases, family
members were able to help students overcome difficulties in using the equipment.
In Table 1, students’ most commonly used software platforms are displayed. It is
worth noting that students used multiple platforms.
Table 1: Most commonly used software platforms by students.

Platform
Webex
Zoom
Skype
Google Classroom
Microsoft teams
Viber

Frequency
61 (68%)
50 (56%)
40 (44%)
35 (39%)
24 (27%)
24 (27%)

5.3 Teaching Mode Preferences
In total, 53 (59%) of the students prefer face-to-face learning, 26 (29%) a mixed
approach and only 11 (12%) of the students prefer online learning. In total, 54 (40%)
of the students believe that face-to-face teaching will not disappear in the next 1020 years, while 36 (40%) believe that it will.
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Figure 5: Learning mode preferences and how students see future learning
modes.

5.4 Experiences of Distance Mode Teaching during the Lockdown
Courses that are recognized as the most difficult to attend by distance mode are
science, like mathematics and physics (table 2).
Table 2: Most difficult subjects to follow while in distance mode

Subject
Mathematics
Physics
Chemistry
History
Biology
Language(s)

Frequency
58 (64%)
42 (47%)
35 (39%)
31 (34%)
30 (33%)
30 (33%)

In total, only 7 (8%) reported that they always used a webcam, 41 (46%) sometimes
and 42 (47%) never. 79 (88%) reported that their teachers sent them notes and
exercises at home. The majority (27%) of students answered that they enjoyed
learning from home moderately and that they missed their school friends very much
(60%). Only a few of the respondents had attended lessons which used radio (2%)
or TV (7%).
As seen in figure 6, teachers provided most help to students in all classes followed
by family members.
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Figure 6: Who helped when queries regarding mathematics arose.

5.5. Interaction with Teachers and Friends
Based on Figure 7 we conclude that interaction with teachers was worse during the
lockdown than before, which it is a quite expected finding.

LC1.a How would you
describe your interaction
with your teachers
BEFORE lockdown?
40
30
20
10
0

LC1.b How would you
describe your interaction
with your teachers
DURING lockdown?
30
25
20
15
10
5
0

33
0

0

20

20

17

28
7

16

20
11

8

Figure 7: Interaction with teachers before and during lockdown

87 (97%) of the students lived at home with parents/guardians. Table 3, shows the
time that the students spent communicating with their teachers before and during the
lockdown, while Table 4 shows the time spent communicating with fellow students.
Just a small percentage of students reported longer communication sessions while
the majority reported communication sessions of less than 15 minutes during the
lockdown.
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Table 3: The average time students spent communicating with their teachers before and
during the lockdown.

Less than 15 minutes
15-30 minutes
30-45 minutes
45-60 minutes
More than 1 hour

Before Lockdown
28 (31%)
23 (26%)
24 (27%)
6 (7%)
9 (10%)

During Lockdown
49 (54%)
16 (18%)
12 (13%)
5 (6%)
8 (9%)

Table 4: The average time students spent communicating with their fellow students before
and during the lockdown.

Less than 15 minutes
15-30 minutes
30-45 minutes
45-60 minutes
More than 1 hour

Before Lockdown
6 (7%)
13 (14 %)
14 (16%)
14 (16%)
43 (48%)

During Lockdown
21 (23%)
21 (23%)
14 (16%)
6 (7%)
28 (31%)

5.6 Security and Privacy
Security and privacy are considered a part of wellbeing and social welfare for
educational communities and wider society. Learners’ safety is a significant part of
general social welfare. Being able to learn and interact safely affects the mood and
feeling and disposition of human. The data captured in southern European distance
mode schooling and learning is given in the figures that follow and it is important
for providing information on the levels of readiness of schools and trust to the
internet-based facilities.
Obviously the need for distance online learning decreased the level of related
training in secondary education. Thus, as figure 8 shows, 49 pupils of the 90
respondents had no training regarding cybercrime before the pandemic while, during
the pandemic, 75 of the 90 respondents had no training related to cybercrime
awareness.
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Figure 8: Training Provision about Cybercrime before and during Covid-19

According to Figure 9, awareness regarding protection measures taken for private
data was not high since only 58 students replied that they were not aware but 32
pupils considered that they were. The majority of the students; 81 out of the 90,
reported that they experienced no problems caused by cybercriminals before the
migration to online learning.

Figure 9: Problems and Measures for Privacy Protection and Students’
Awareness

In the related question regarding additional problems experienced after migrating to
fully online learning, from the 90 in total students, 71 replied no while only 19
replied yes (Figure 10). Interestingly (and perhaps justifiably), among the 90 in total,
more than half (48 out of 90) show medium level trust in the information they find
in the internet. Furthermore (Figure 2), for the same question, 21 out of 90 students
responded that their level of trust is low and 4 pupils said that they do not trust at all
the information found on the internet! Amazingly (but again justifiably), a small
number of them, that is only 17 out of the 90 in total replied that their level of trust
for the related question is high.
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Figure 10: Problems in Online Learning and Levels of Trust

Another rather intriguing issue revealed from this study is illustrated in Figure 11
(SP5) as regards the level of trust the students exhibit for information found on social
media, such as Facebook or/and Twitter. Comparing and contrasting the SP5
responses (see Fig 11), one can clearly see that 35 out of 90 pupils, that is less than
half, have medium level of trust of social media and 26 out of 90 students have a low
level of trust. Moreover, 21 students do not trust such information at all, while only
8 out of 90 students highly trust information found in social media.

Figure 11: Trust and awareness regarding online (mis)information

A further question (SP6, Fig. 11) asked about awareness of fake news,
misinformation and conspiracies related to the Covid-19 pandemic. The majority of
students (71 out of 90) responded yes, that is they were aware of these while only 19
out of 90 responded with no as their answer.
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The authors consider the above findings on online privacy and security significant
in regard with the reality of students’ cyber-security and social awareness and their
feelings of safety while learning online. Further investigation will need to take place
to find out more by scrutinizing the data provided and the beliefs of students in the
three countries that participated in this research study.
Similarly to online privacy and security, the authors next examine the data by
country on two important issues that are also related to students learning and
wellbeing. These are the concentration and interaction of students in a cross-national
and cross-cultural comparison.

5.7 Concentration and Learning: Cross-national and Crosscultural Comparison

35

L14.b What do you think of your learning
concentration DURING the pandemic?

30

30

25
20
15

GREECE
14

CYPRUS

7
5

5
0

SPAIN

13
10

10
2
0
Indifferent

5
2
1

1
Casual

Serious

Very Serious

Figure 12: Concentration and Learning during the pandemic – Comparative Findings

Due to the differing numbers of respondents from each country the chart can be
misleading. Thus the table below which takes into account the ratios of responses
from each country (to the nearest whole number), might provide a better basis for
comparison.
Table 5: Concentration & Learning during the pandemic – Comparative
findings

Learning concentration
during the pandemic
Casual
Indifferent
Serious
Very Serious

Greece
%
48
22
20
10

Cyprus
%
32
0
56
2
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Spain
%
50
20
10
20

5.8 (Online) Interaction with Teachers before and during the
Pandemic
From Table 6 it can be seen that in all three countries interaction between the
students and their teachers deteriorated during the pandemic. Responses from Spain
were better both before and during the pandemic, but it should be noted the sample
is very small.
Table 6: Interaction between students and teachers before and during the
pandemic

Very Bad
Bad
Average
Good
Very Good
Excellent

Greece (N=62)
Before After
0
9
0
19
19
33
19
16
31
11
19
9

Cyprus (N=18)
Before
After
0
0
11
33
44
11

5
11
28
33
11
11

Spain (N10)
Before
After
0
0
0
20
0
20
20
40
50
20
30
0

6.0 Teachers reflective comments
In this section the personal experiences and reflections of teachers and professionals
in secondary education from Cyprus and Greece are given in their own words.

6.1 Reflections on the integration of distance learning in Special
Education from the perspective of a School Psychologist- by Maria
Panteri
A year ago, none of us would have imagined that schools would remain closed for
so long and all children would stay at home for an unusually long time. The extent
of the issue is reflected in the numbers: According to UNISEF [40] more than 200
million students, at all levels of education, in 23 countries on all continents, have
lost at least three-quarters of their total teaching time, in its traditional form, since
the early spring of 2020. More specifically over 50% of schools remained suspended
for about 100 days. According to the latest UNICEF data [40], by February 2021,
53% of countries worldwide have fully or partially opened schools, while 13%
remain suspended.
Obviously, we are all facing an unprecedented educational crisis and although
experts have assured us that students will adapt very quickly to the new everyday
conditions, the educational reality has been very difficult for everyone. Students lost
their classes and teachers were forced to immediately acquire new technical and
functional skills, related to digital media, to respond to the emerging needs. It is of
concern to note that the suspension of schools is expected to exacerbate the preexisting educational crisis, affecting more the most vulnerable students [40]. Among
vulnerable students are those who come from financially difficult environments and
those presenting learning difficulties.
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Most countries have offered distance education, through the use of various
applications and platforms, through programs on educational television and others
through mass media. But was there any special provision for special education?
The operation of special schools during the COVID-19 era
In Greece, special education followed partly the course of general education in
distance learning. During the first period of the suspension of the operation of special
schools, the asynchronous form of education was chosen, mainly by sending notes
and exercises (via e-class, e-mail, skype). In the second wave of the pandemic,
special schools in Greece did not close. Nevertheless, many special schools were
closed in whole or in part, due to COVID-19 cases among members of school
community. In this case, synchronous distance teaching was used, as required by the
Greek Ministry of Education. The Ministry of Education provided for the creation
of fully online classes for students belonging to groups vulnerable to COVID-19.
Special education is a sensitive part of education, as it has to manage great
inequalities. These inequalities stem mainly from the lack of resources, financial,
technological and educational, as well as financial and educational difficulties for
parents and families [41].
During the COVID-19 era, in Greece, school coordinators sought to meet the needs
of teaching staff, with frequent training seminars on the basic principles of distance
education, new platforms and the role of digital tools in synchronous and
asynchronous distance learning and the objectives of teaching and the parameters
that affect its effectiveness. The transfer of teaching from its traditional form to
remote modes requires continuous self-training, needs analysis, searches for
appropriate tools and revised methods for reflection, goal setting and lesson planning
[42], which seem to have been realized by special education teachers. Online training
has also facilitated the dissemination of good practices applied by schools, other
educational structures and other scientific bodies or community support structures.
Additionally, the Greek government provided for the treatment of the inequalities
issues in the provision of distance education, through lending or free provision of
electronic devices, while access to the educational platforms was free for all,
students and teachers.
The role of Educational and Counseling Centers was emphasized during the
suspension of the operation of special schools, but also throughout the pandemic.
More specifically, professionals were invited to plan and organize remote counseling
support for parents and students of all schools, as well as to coordinate the staff of
special schools in order to provide corresponding distance services.
Reflections from a special gymnasium and lyceum from Greece
Special vocational gymnasiums and lyceums are secondary schools, where students
are diagnosed mainly with issues such as intellectual development disorders, autism,
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severe learning difficulties and behavioral problems. Classes usually consist of
students with great differences, in terms of their educational, cognitive, emotional
and social needs. Differentiated/ individualized teaching takes shape in a special
school; otherwise the learning process becomes difficult or almost impossible. A key
element for the smooth integration and cooperation of a student in a special school
is cooperation between school and family, as well as the support of the school mental
health specialists (psychologists and social workers).
Working as a school psychologist in a special secondary school, I found that the
main goal of our work in the COVID-19 era is to reduce inequalities in the provision
of education to our students [43]. In addition, due to the gap created in the
educational process due to frequent lockdowns, the main goal set in the special
school is to maintain the skills that students have already acquired and to continue
their contact with the school. Fixation and regression of skills are processes that we
often encounter in a special school and the current situation favors them greatly,
since the normal flow of learning is interrupted.
Last year, our school adopted the model of Emergency Remote Teaching, using a
combination of synchronous and asynchronous actions. Webex was used as a
synchronous distance learning platform and the electronic School Classroom (eclass) of the Pan-Hellenic School Network, as a platform for asynchronous distance
learning.
To ensure effective adaptation by all of us to the new conditions, an individualized
framework of actions was formed, addressed to the special needs and capabilities of
each family. With the cooperation of the teaching staff and the mental health
professionals of the school, the following steps were followed:
9
9
9
9

Communication with families to explore the needs and available
technology resources.
Formulation of an educational program, individualized as much as possible.
Sending a folder with material and educational activities via mail,
Microsoft Teams, viber etc.
Individual or group support of students and their families for mental
stimulation, learning mobilization and connecting the school and family
environments.

Listening to the voices of children
In recent years, in order to improve the school, we have come to the conclusion that
the voices of our own students must be taken seriously and by referring to the voices,
we mean the words of the children, their feelings, their views; a variety of
expressions within and outside the school [44].
In our effort to listen to the psychological footprint of the pandemic period in the
lives of our students, we carried out a program of emotional expression and
discharge of negative emotions. The children were given the opportunity to express
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their feelings about the pandemic, the difficulties they faced and to identify new
sources of help and mental strength. In the meetings with our students we listened to
many of their concerns and made an effort to reframe many of them.
"I have learned to use the tablet to talk to my friends. Now how I can learn with this,
I still wonder "(20 year old boy, autism)
"I feel so angry when I have to wear the mask that I am always looking for
somewhere to break out" (17-year-old girl, intellectual development disorder)
"I did not enter the Webex much. I did not like my teachers to come into my room
and see my things. I was ashamed to see my house” (22 year old girl, intellectual
development disorder)
"I'm bored of school anyway. At least while we were closed I played PlayStation all
day. "Nobody was telling me anything because everyone was either watching the
news or were occupied with their cell phones." (15 year old boy, ADHD)
“I was seeing my parents distressed, sitting all day in front of the television and
made me feel even more crap. I did not want to talk to my teacher or psychologists”
(15 year old boy, emotional difficulties)
"What I felt during quarantine was boredom ... great boredom. I was bored doing
housework, I did not go out at all because none of my friends went out and I was
constantly fighting with my brother "(18-year-old girl, autism)
"My parents used to tell me that if I do not want to join the online class, it doesn’t
matter, it is not obligatory. That's why I was more involved with Instagram” (14year-old girl, ADHD)
Emerging concerns from our experience at school
This unprecedented disruption caused to the daily lives of millions of students,
created very big problems, especially for students with difficulties in life and
learning. However, according to Tam & El-Azar [45], it is too early to weigh the
benefits and disadvantages of this change in the educational process, as well as to
judge how the education sector may be affected in the future.
Nevertheless, based on my personal experience from school, as well as the
evaluation of the views of our students and teachers, important concerns are raised
about the application of online distance learning in special education:
•

How can the digital classroom even temporarily replace the physical
classroom, especially for children in special education, whose cornerstone
is interaction and physical contact?
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•
•

•
•

Do all children have the appropriate, supportive environment at home, but
also the resources to participate equally in the online educational process?
How will it be verified that the children who acquired free digital media
(tablet, PC) from the Ministry of Education actually used them for the
purpose of learning?
Is it possible for the specialist educator to differentiate his / her teaching
for each child individually in the online classroom?
Who is responsible for overseeing the education of a child growing up in a
dysfunctional family environment?

6.2 Reflections from Secondary Education teachers – Cyprus – by
Georgia Lambrou & Annita Zirki
The COVID pandemic had a dramatic effect on life across the world. Cyprus was no
exception. The education sector experienced major disruption which needed to be
addressed.
The University and College sector were already offering several degree and
postgraduate programmes online, but primary and secondary schools had no prior
experience or plans for offering distance, online learning and teaching. This lack of
preparedness made the sudden problem more acute. It required the co-operation of
government, school management, teachers and parents.
Kafa & Pashiardis [46] provide a summary of government policies and actions
during the early days of the 2020 COVID outbreak. The actions were to:
x
x
x
x

Provide access codes for specific online programmes for over 110,000
students across Cyprus,
Provide both parents and students with all the relevant information through
the schools about the new e-learning environment and how students could
participate,
Help school principals, in collaboration with teachers, to develop a plan,
based on the school curriculum which would be adapted to the new
circumstances,
Provide training for all teachers in the Microsoft Teams application (MS
Teams) throughout Cyprus via the services of the Pedagogical Institute,
whose main activities focus on teachers’ in-service training.

Despite these decisions at a high level, the actual implementation proved quite
difficult. Even a year after the first lockdown there are still problems of accessibility
and need for further innovations. The challenges are impacting on the teachers, the
students and their families.
The transition from traditional methods of teaching and learning to online was not
easy. Both teachers and students were completely unprepared. Microsoft Teams
entered our lives and everybody had to learn how to use it. Teachers with little
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knowledge of computers had to study the instructions and watch online seminars on
how to use Teams. Also they needed to change their teaching methods and the way
they prepare their materials in order to keep their students engaged.
During the pandemic primary and secondary schools in Cyprus remained closed for
several months. In April 2021 all students went back to their schools. If a student
was COVID positive or was in contact with someone who was COVID positive, he
had to stay at home and follow online lessons. In every secondary school in Cyprus
both students and teachers had to have a rapid test every week and wear face masks
all the time.
Quarantined students have to wake up early in the morning and start lessons at 7:30
and connect to teams until 13:30. They then continue with their extra private lessons
in the afternoon. They have to download the material posted by their teachers and
do their homework. The quarantined students do their tests after they return to their
school.
Equipment was, and still is, one of the major problems the schools, the teachers and
the students had to face. In many schools in Cyprus the computers are outdated and
very slow. Their internet connection is often interrupted. The result is that the
teachers cannot always connect with the students who are at home.
The job of a computer teacher is not only to teach programming or office applications
but to change speakers, Ethernet cables microphones try to connect computers to the
internet if the connection is down, connect projectors and solve other problems. If
the problems cannot be solved on time the teachers cannot connect with their
quarantined students. Also the time teachers spend connecting with their quarantined
students means they leave their students who are in the classroom to work alone. The
teacher’s lesson time must be equally shared and this is not an easy task.
Foreign language teaching and learning is present in all levels of education in
Cyprus. English is taught from very early age and French is introduced in the last
years of primary school. English is one of the major courses in the first two years of
secondary education and is taught till the end of it.
One of the major tools a foreign language teacher has and always uses in a traditional
classroom is the e-book. With the e-book the foreign language teachers can keep
their students’ interest vivid, since it helps them follow the flow of the lesson by
watching it on the board through the projector. In the same way, the students can see
the page of their book with all the exercises and the reading texts or hear the listening
texts or watch videos by “share screen” during online classes. On the other hand, ebooks are one user and thus only the teacher can interact with the book, hence the
teachers had to either prepare material for the students to work with or ask the
students to scan or photo their work and send it to them. This made correction and
evaluation of their work much more tiring and timing consuming.
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On Monday 10th May 2021 schools will open again and students who have COVID19 or were in contact with someone who had COVID-19 will stay at home and follow
online classes. For the first three years of secondary education exams are cancelled.
They will continue their classes until June and they will have written and oral
assessments. The last three years will continue their revision classes and attend final
exams. Final year students will attend both final and university entrance exams.
As the questionnaire reveals, the students are accustomed to electronic applications.
As far as their studies are concerned, in order to complete their homework or study
for a test they can ask for help from their teachers, members of their family or their
friends. They use the Microsoft Teams platform or Viber or Messenger to
communicate and exchange notes. The teachers send additional study material by
using email or by uploading material in Teams.
During the three lockdowns some students were unable to meet their friends or go
out to coffee shops or playgrounds. They felt isolated. Many of them played
PlayStation games to pass their time and justifiably wondered why their parents
complained about spending much time on gaming when they had to spend all
morning at online school. They used Instagram and other social media applications
to communicate with other people.
Some other children enjoyed staying at home because they got plenty of rest as they
did not have to go to school in the morning and private lessons until 20:00 at night.
Education in general is highly prized and respected throughout Cyprus, and this
generates a competitive atmosphere.
School children from a young age attend their normal school hours but supplemented
with private lessons, which even the poorer in society strive to provide for their
children. This places even more demands on the children.
All their lessons were done online. Of course they missed going out during
weekends, for socialising and meeting their friends. Many of them spent weeks at
home without going out and were really tired of the confinement.
In this difficult situation everybody is trying to cope by doing the best they can. The
teachers have acquired some experience on how to teach online and how to develop
and deliver adequate material to all their students. The psychological comfort they
offered their students was equally important.

7.0 Ethical Considerations and Research Limitations
Before presenting some concluding remarks on this research study, it is worth
mentioning some important ethical and rules that were followed, as well as
reminding the reader about this research survey’s limitations.
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7.1 Research Ethics: Ethical Considerations and Steps Followed
Every study has to handle ethical issues, especially during the research process (data
gathering, anonymity, etc.), of which the researchers/authors and readers should be
aware.
A signed approval letter was obtained for the application for ethical clearance for
this particular research study, as part of a bigger project that also included similar
research aims for primary and higher education. The submitted documents were
approved by the Research Ethics Committee of Middlesex University in February
2021 and data collection took place in March 2021.
The rest of the section summarizes the important research points we considered and
the action taken to assure ethical research was followed in this study.
First, the researchers must protect the participants from any danger and harm that
participation might cause to them. In this study, we informed the participants that
they can stop participating at any time, participation was voluntary and no reward
was offered. We also informed the (potential) respondents early enough and clearly
as to the purpose of this study and what participation required from them. For
example, how much time they need in order to fill in the online questionnaire.
Special attention was paid to the design of the questionnaire to ensure that it was
easy to understand and easy to answer. We used simple words and questions as well
as options that the secondary education students would easily understand. In
addition, we emphasized that nobody outside of the research group will know who
participated in this study.
Second, the results from the study must be honest. That is, the results have to be
transparently shown without hiding negative findings or selecting only positive
findings. Perceived or real conflicts of interest such as financial interests may
influence the findings. For example, in sponsored studies the authors might be under
a pressure (or even threat) to present only favourable, positive findings and neglect
some not so favourable, negative or undesirable findings. This study was not
sponsored by any external funding source. For this reason, external funding sources
did not and could not influence the research findings and final research results.
Third, there might be some ethical issues concerning with whose voice is heard and
not heard enough in the study. For example, in some studies, less influential and
marginalized groups might have difficulties to be heard. This study included, within
the secondary education students’ context, voices from three different countries of
southern Europe, and also students with special needs from one country.
Fourth, current research studies usually refer to (most) recent studies. However,
there might arise some ethical issues concerning how appropriately relevant
published studies were searched and selected. That is, how well researchers managed
to consider the impact of potential search bias, such as availability bias, database
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bias, or citation bias, and the impact of potential publication bias such as
methodological bias or outcome bias. For example, already completed studies, to
which other studies refer, might be more likely to be published and cited, when they
use certain methodology, certain sample size, certain language, certain publication
fora, or emphasize significant positive rather than negative effects. In this study, we
included published research studies which were conducted during the pandemic. In
addition, we did not limit our search and selection to just research studies written,
reported or/and published in English. Our multidisciplinary and international
research group was able to include studies that were published in many languages,
among them in Greek, Finnish and Swedish.

7.2 Research Survey’s Limitations
A study cannot cover everything that exists. For this reason, there are some
limitations which the readers and the authors of this paper should be aware of.
First, this research survey/study had been designed to focus on secondary education
students’ experiences of distance education (including teaching, learning, studying,
concentration, interaction and wellbeing) during the pandemic. Thus, primary
education students’ and higher education students’ views were not included. The
research focus of this paper was on teenagers as learners during the pandemic, rather
than adults (more than 18 years of age) as learners or children as learners.
Second, the researchers were interested in secondary education students’
experiences of distance education, not teachers’ nor other school support staff
members or parents’ views.
Third, this research study was contextualised to formal (e.g. state-based) learning
rather than non-formal (e.g. training) and informal (e.g. accidental) learning settings.
That is, the distance education was organised around formal learning following the
school’s curriculum even though the students’ were at home.
Fourth, the formal learning context and physical/virtual settings were located in
southern Europe, and only three Mediterranean countries (Spain, Greece, Cyprus)
were included, not every single southern European and/or Mediterranean country.
Fifth, the data sets collected for this study from two of the chosen countries (Spain
and Cyprus) were relatively small while the data from one (Greece) of the three
countries was over-represented. For this reason, the conclusions from the research
results are, at best indicative, in the absence of representative data as hard evidence.
However, the results and the conclusions drawn from the research outcomes make a
notable contribution leading to understand how secondary education students’
experienced distance education during the pandemic; and, naturally, that picture will
be confirmed or challenged by other current or further studies.
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Sixth, this study reviewed and referred to published empirical studies, which have
been conducted during the pandemic, not before. There are many studies conducted
before the pandemic that tackle students’ experiences on distance education. But in
this study those studies were not included. The focus of this study was particularly
on this very early/immature era of distance education mode during the pandemic.

8.0 Conclusions and Future Work
From the first observations, it can be seen that this study confirmed that for students,
school is much more than just a place for learning and studying factual information.
School is a safe playground to learn not only relevant factual information but also a
space (or place!) to develop necessary skills and experiences and to collaboratively
identify and resolve current problems. The pandemic challenged the school systems’
ability to fulfil this broad purpose. The very rapid transition from traditional face-toface teaching and learning mode to online learning had an impact on the students’
lives by forcing them to stay at home for long periods of time. For this (and other)
reason(s) related to learning and wellbeing, students must change their daily routines
and adapt to a new learning environment. How well did students manage to do this?
The immediate impact of the pandemic for students learning and wellbeing varied.
This variation from small, temporary and easy to fix discomforts to big, long-lasting
and complex difficulties depended not only on how the students’ learning and
wellbeing was before the pandemic but also on what kind of resources the students
have had available, at home in particular, during the pandemic. This raises the
question as to how ready schools, family homes and students themselves were for
rapid transition.
Clearly levels of readiness and preparedness were not the top ones; did not even
reach the optimum, in many cases all over the world. On the contrary, several
negative issues and feelings increased. For example cognitive overload, stress,
tiredness, boredom, tensions between family members, fears of domestic violence,
difficulties coordinating distance schooling and parent(s)’ working as well as
shrinking social support networks.
Thus, attempting to organize teaching, learning and studying in a new way very
quickly had an immediate impact on students’ opportunities to learn equally and
equitably. Unfortunately, for many students this meant inadequate support for
learning. Distance learning and studying requires well developed readiness from
students, such as self-directed learning skills and self-discipline. However, not all
students were ready for this demanding independent (and sometimes self-directed)
learning and studying. One of the main challenges for students has been to improve
those necessary skills in order to cope successfully with distance learning and
studying. For teachers and parents one of the main challenges has been to guarantee
well timed and communicated support, guidance and feedback to improve students
learning. For schools a key task has been to develop and improve teaching and
learning practices as well as to find and design the best practice(s) for their particular
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school. During the pandemic, many schools might have been forced to experiment
to find the best methods of teaching, learning and studying for their specific context,
as well as ways to support students’ learning in distance mode.
The long term impact of the pandemic on students learning and wellbeing is still an
unknown factor. On one hand, the answer depends on what countries, schools,
teachers, parents and students really learned from their own experiences. On the
other hand, the answer depends on how enthusiastically countries, schools, teachers,
parents and students want to improve the level of readiness and preparedness as well
as using digital devises for supporting teaching, learning and studying. However,
while the answers are not yet available, it is possible to point to some indications of
what the long term impact of the pandemic for students’ learning and wellbeing will
be in the future. Firstly, the dropout rates are a possible indicator. How many
students felt that learning and studying became too demanding and decided to stop
attending school? Has the attraction of specific subject(s) and/or field(s) dropped
dramatically? Secondly, how many students felt that their studies did not progress
as well as before the pandemic, and/or their results have decreased during the
pandemic? Was their school graduation postponed? Was there a need to take extra
courses/subject lessons in order to fill some (if any) knowledge gap? Thirdly, how
many students could not start higher or further education or start at their working
lives after school graduation?
By combining and examining both pupils’ responses and teachers’ personal
reflections in this Covid-19 related research study, the researchers aimed to present
the two groups’ opinions in a learning-centered and well-being framework.
Educating students requires that one should be very well acquainted with their
opinions, feelings and problems. Educating the reflective teacher (or other
practitioner) requires the educator to become acquainted with their reflective and
critical thinking. This can be a rich source of facts, social reality, subjective and/or
objective opinions, values, norms, strengths, limitations and feelings.
We consider this an original contribution because shapes a holistic managerial
approach to handling educational crises that are not, necessarily, externally
triggered. Beyond Covid-19 needs and rapid migration to online education, the
process followed in this research study is a case study in using formal research
processes for evaluation and improvement. The research methods followed
(literature survey, questionnaire and teachers’ reflections) can be used as a combined
research instrument to find, analyse, compare and contrast and reflect at any time
when there is a need for educational crisis management. The latter, if it is wisely
performed, should enable progressive change and lead to educational
transformation.
In conclusion, there is a need to further and deeper research into the effects of the
Coronavirus era longer term and in each of the countries that participated in this
research study. Comparing and contrasting this study’s outcomes with other research

426

outcomes from EU and Mediterranean countries could provide more reliable results
for the future of learning and wellbeing of secondary education students.
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Abstract
The abrupt outbreak of the coronavirus pandemic throughout the
world in March 2020 resulted in the sudden closure of all schools,
colleges and universities, institutions, and an unprecedented pivot to
remote learning. Students and teachers were confronted with the
overwhelming challenge of migrating from the traditional face-toface or hybrid mode of education to fully virtual learning and
assessment environments within an extremely short amount of time.
This migration was exceptionally difficult, as it took place halfway
through the academic or school year in most countries. While
pandemic restrictions currently vary across different regions, the
2020-2021 academic session continues to pose challenges despite the
experience gained. In addition to a review of the current state-of-theart in relation to the effects of COVID-19 on teaching and learning,
this paper reports on an empirical study carried out in 26 countries
(from Asia, Europe, Africa, and America), by 36 academics from 29
academic institutions. Through an extensive global survey of college
and university students, information was collected about the
challenges (technological, economic, psychological) faced by them,
as a result of the pandemic. We also asked the students to offer their
ideas and suggestions for further improvements in teaching and
learning, as we look toward a post-COVID-19 world.
In this paper, we address issues relating to the availability of, and
accessibility to, necessary digital technologies (e.g., learning and
communication platforms), isolation, disconnection, and loneliness
among students, the overall impact of the pandemic on learning and
academic performance, and the reliability of assessment methods,
cybercrime dangers and fake information. A total of 1005 responses
to the survey were received and analysed. The results are presented in
this paper together with reflections of the authors. The paper
concludes with a summary of suggestions for process improvements
in distance education, and the need for preventive preparedness in the
post-COVID period.
Keywords: Distance mode education, e-learning, cyber-protection,
rapid migration, socio-digital divide, inequalities, Covid-19
pandemic.
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1.0 Introduction
1.1 Worldwide Impact of the COVID Pandemic on Education
According to a 2020 UNESCO report [1], the enormity of the COVID-19 challenge
was demonstrated by the fact that nearly a billion and a quarter (which is 67,7 % of
the total number) of learners at all levels of education were affected by the
coronavirus pandemic worldwide.
During the first few months of the pandemic, a group of 33 academics from 13
countries carried out a study of the immediate challenges and actions experienced
by the educators, who were required to ensure that online delivery was enabled
within a very short period of time without compromising the quality of education.
The study examined what learning technologies were used, what problems and
tensions appeared, what institutional supports were available, and the solutions and
best practices that were employed during the initial online pivot. These findings were
reported in [2], which offered a snapshot of practice across the world in the aftermath
of the pandemic’s first phase.
Undoubtedly, the changes in student learning and Higher Education (HE) in the
Coronavirus era are worth reporting and examining from different viewpoints.
During the worldwide migration to virtual/remote learning in HE, a number of
educational reports and research papers have highlighted the effects of the pandemic
on formal and non-formal learning in Colleges and Universities across the world.
Some reports and papers also include detailed data on the experiences of students
and teachers and their views on the rapid socio-technical and pedagogical
developments.
One such example is found in Oyedotun (2020) [3], who suggested that the sudden
transition from traditional teaching to online distance learning due to COVID-19 has
required a simultaneous change in pedagogy. Developing countries, such as Guyana,
have exposed not only inequalities and challenges related to online learning, but also
benefits accruing from these sudden changes.
Her paper presented an excellent overview of the complex educational challenges,
benefits, and mitigation strategies experienced in Guyana during the first year of the
pandemic. They included the following factors, which are likely to be recognised by
educators and students in other countries:
a. Lack of resources (students and teachers):
x
x
x
x

Digital inequalities among students and teachers, because there is no internet
accessibility in many of the villages.
Unavailability of computers, laptops and/or tablet facilities, cameras and
microphones for students and teachers.
No adequate prior training regarding the requirements of distance mode
education for both students and teachers.
Impossible to use lab or fieldwork because of social distancing. Courses that
required the use of lab, fieldwork or practical exercises were seriously affected.
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b. Poor national infrastructure:
x
Slow internet speed because of
o
o

sudden and unprecedented internet traffic,
internet providers were not prepared for the sudden enormous demands on
their services.

x

Inconsistent power supply
c. Course delivery problems:
x
x
x
x
x

Reduced student–teacher engagement
Slow and extended work: Students unable to submit assignments, lecturers unable
to keep up with their schedules (powercuts and internet problems)
Compromise with deadlines and standard expected of their delivery.
Limited opportunity for monitoring assessments: use of multiplechoice
questions (MCQ) instead.
Malpractices usual because of the limitation of the technological devices

d. Context problems
x
x
x

Inflexibility of students and teachers. They found the online method burdensome
and felt stressful to adjust to online education.
Domestic affairs: Working from home was an enormous distraction and
challenging due other domestic issues for both students and teachers [4].
Mental health challenges: Depression, mental health issues, and suicidal thoughts
increased due to difficulties to cope with the combination of academic rigour and
domestic challenges.

e. Cybersecurity problem
x

Cybersecurity threats: exposure to viruses, hacking potentials, and other
cybersecurity threats [5].

f. General benefits
x

x
x
x
x
x

Use of online resources, such as Moodle and other platforms that were under
utilised before COVID19, and search for information and materials through online
blogs, papers, websites, and other related resources.
Live cloud recordings of teachings, meetings, lectures, and other interactions.
Personal growth: Improvement of IT skills
Creation of Training sessions by the university’s Software Department for
lecturers on various forms of digital learning and education.
Sharing of materials and videos for the benefit of lecturers by colleagues
Upgrading of new technologies for the university: purchase of many new
facilities and licenses, especially addons, to support Moodle and Zoom video
conferencing,

g. Pedagogical benefits/changes
x
x
x

Investigation of different learning options by both students and teachers
regarding technology use and other online tools for instruction and learning
Investigation of blended learning approaches by lecturers and the university
administration
Investigation of different options for working remotely. Engagement outside the
limits of a traditional university classroom.
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h. Mitigation recommendations:
x

x
x

x
x

Recognition of disparities in technology availability among students and
teachers. The World Bank (2020) [6] argues that most students will have difficulties
in transitioning to and accessing online education because of lack of internet access
and other disadvantages
o Flexible rules as students migrate to online platforms.
o Provision of technical assistance
o Provision of internet hubs by government at strategic and safe public places in
the communities where students can access the needed academic and
educational services.
o Support regarding the provision of infrastructural tools including hardware and
software support systems development and application of technology to
enhance qualitative teaching and learning.
Gradual transitioning to reduce tension and stress.
Practical training sessions:
o Education boards and university authorities should offer free training via media
such as television, radio, newspaper, social media, etc.
o stepbystep guidelines for use of platforms translated to native languages
spoken by students to enable.
Exploration of mobile teaching/learning possibility. For example, University of
Bologna, Italy, distributed free SIM cards to students for mobile learning [7].
Striving to make staff and students comfortable through:
o reduction in excessive demands and workloads for both students and staff.
o Restructuring of teaching content: preventing the teaching contents from
becoming burdensome, repetitive, nonengaging, and resulting in learning
being resisted
o Bearable schedules: The faculty should break down contents in shorter slots
for easier online delivery and management.
o Alternative assessment, such as virtual presentations, interaction models, oral
presentations, creative projects using 3Dimensional modelling and graphics,
skits or plays, blogpost journaling, onetoone conferencing.
o Changing grading with letters or numbers to credit and nocredit

Examples of other recent studies relating to the educational impact of the pandemic
include Lily et al. (2020) [8], who investigated the research question “What are the
ramifications of implementing distance education amid coronavirus?” focusing
largely on the experience of Arab cultures. Their research compared traditional
distance education (TDE) to Crisis Distance Education (CDE), in addition to
critically analysing CDE, and examining the social impacts related to it. The study
findings revealed multiple ramifications of CDE, which were captured in a detailed
graphic (see Figure 1).
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Figure 1. Conceptual Framework for Crises Driven Distance Education (Lily et al. (2020) [8]
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A further study by Aguilera-Hermida (2020) [9] on the east coast of the United States
focused on college students’ perceptions of their adoption, use, and acceptance of
emergency online learning. Both quantitative and qualitative data were collected via
a 36-item questionnaire from 270 students and factors such as attitude, affect,
motivation, perceived behavioral control, as well as cognitive engagement were
explored. Aguilera-Hermida [9] suggested that perceived behavioral control is the
capability and effort of students to facilitate conditions that affect the ability to use
educational technologies and include ease of use, self-efficacy, and accessibility to
technology.
The findings from the quantitative data gathered for the study showed that attitude,
motivation, self-efficacy, and use of technology are significant in the cognitive
engagement and academic performance of students, who preferred face-to-face
learning over online learning. Key situational challenges were identified in the
qualitative data as concentration difficulties living at home, stress balancing life, and
financial hardship, while online educational challenges focused on the general
difficulties associated with this mode of learning, as well as increased workload and
distractions. Students also described struggling with motivation and negative
emotions. On the positive side, the students reported, amongst others, increased
family time, greater focus on self-care and personal growth, hobbies, and gaining
new skills as beneficial side-effects of the online pivot. The paper also offered
several suggestions for practice, to improve emergent online learning. They included
the following:
1. Students and teachers should promote a positive attitude towards a
temporary situation. They should talk about students’ fears and transform
them into opportunities. Flexibility, tolerance, and communication are
important factors during remote classes.
2. The use of metacognitive conversations is likely to help both teachers and
students to monitor the learning process and help individuals to act
independently and to make their own free choices for what is happening.
3. Students need to be motivated and encouraged constantly.
4. Increase of accessibility is needed, not only regarding the Internet or a
computer; family conditions need to be taken into consideration and
training in new tools for both teachers and students is imperative.
Another study by Pragholapati (2020) [10] reported the findings of an online survey
carried out in Indonesia, regarding the impact of COVID-19 on nurses and nursing
students in Anhui Province. In total, 509 responses were received. The SelfAssessment Anxiety Scale (Carver, 1997) [11] and the Hamilton Depression Rating
Scale (HDRS) [12] (1960) were used to evaluate each anxiety and depression
symptom. The results showed that around 24.9% of the students had experienced
anxiety due to the COVID-19 outbreak. Living with parents/guardians who have a
stable family income, as well as living in urban areas were found to be protective
factors for students against the anxiety experienced during the pandemic. Knowing
a relative or acquaintance who had been infected with COVID-19 was seen to
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increase the level of anxiety experienced. Other stress factors were found to be
economic stressors and effects regarding daily life. The results also showed that the
women appeared to experience more anxiety and fear than the men who participated
in the research. Similarly, participants from cities showed more anxiety and fear than
participants from the countryside despite the fact that they showed more sadness
than the urban participants. The closer COVID-19 was found to the participants, the
stronger the anxiety and anger. Comparing nurses to nursing students, nurses were
found to have stronger emotional responses and were more willing to focuses on
problems. The results of this study are in alignment with the general effects of
pandemics on human experience - according to the WHO (2020) [13], the emergence
of a pandemic causes stress to various levels of society. A number of other studies
related to pandemics (including bird flu and SARS) have shown a negative impact
on the mental health of sufferers [14].
Mishra et al. (2020) [15] also carried out an investigation into the online teachinglearning modes adopted by the Mizoram University in India, in relation to the
teaching-learning process, as well as semester examinations. The study employed
both quantitative and qualitative methods to investigate the perceptions of teachers
and students regarding online teaching-learning modes. The study aimed to draw a
holistic picture of ongoing online teaching-learning activities during the lockdown
period including establishing the linkage between the change management process
and online teaching-learning process in education as well as the implementation
process of online teaching-learning modes. Twenty-six departments with seventyeight faculty members and two hundred sixty students participated in the survey to
assess their perception towards online teaching- learning. In addition, 20 teachers
and 20 students were selected for semi-structured interviews using nested concurrent
sampling design [16].
The results of this study showed that students found uploaded videos to be useful, as
they can watch them again, pause, and take notes when needed. They also considered
that the Google Classroom was the simplest and appropriate way to chat with
teachers. Students responded negatively with regard to sufficiently understanding
conceptual knowledge and discourse activities. They were not able to maintain the
pace of their learning behavior or capacity with the teachers’ teaching speed.
The major challenge was related to the unstable network connections, interrupted
electricity connections and intermittent signal issues. Some of the students did not
have essential resources to join online classes. Level of understanding, lack of scope
for meaningful interaction, the range for innovative teaching, and mechanical
conduct of classes were significant challenges reported by the teachers. Lack of
motivation was perceived by both teachers and students. Teachers also expressed
their concerns for laboratory activities that eventually could be arranged with
simulation techniques in laboratory practical. Teachers did not know if their students
were participating or only had the computer on because the cameras were switched
off. The results also showed that online teaching mode is providing the feeling of
psychological safety to learning community in COVID-19 afflicting period. The
implementation process of the online teaching is shown in Figure 2 [17].

440

Figure 2. Implementation Process of Online teaching mode (Source: Speck, 1996) [17].
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The changing process included: i) either adopting a new online mode similar to other
institutions, or ii) innovating one’s own. To provide context for the research, the
authors of this paper collected secondary data and opinions from published research,
reports and policy documents, some of which are outlined above [18, 19, 20]. The
majority of these reports and academic papers reported views from academics at all
levels of the College/University positions but few have reported the experiences and
views of HE students in detail. One of the key motivations for gathering this
information in the current study is a serious concern about the persistent phenomena
of social exclusion and digital inequality across and within countries, where millions
of households do not have adequate access to the Internet, Wi-Fi infrastructure and
personal computers, essentially depriving students from continuing with their
education during lockdown periods

1.2 The COVID-19 Pandemic Impact on Higher Education
Across the World
Primary data was collected through a survey to which 1005 students from 26
countries responded. Students were invited to voluntarily and anonymously
complete an online questionnaire which explored problems and challenges relating
to the availability of and access to communications and learning platforms, also in
addition to their experiences, their ideas, and suggestions for further improvements.
The paper presents findings relating to the availability of and access to the necessary
technologies (learning and communication platforms), issues of isolation, impact on
performance, and reliability of assessment methods, cybercrime dangers and fake
information. Comparisons between countries are made as existing socio-economic
inequalities, and the socio-digital divide have been exacerbated by the pandemic [21,
22, 23].

2.0 The Purpose, Design and Challenges of the Study
2.1 Purpose and Design of the study
In the early days of 2020 soon after the eruption of the COVID-19 pandemic the
challenge to rapidly convert the pedagogic model from traditional face-to-face or
hybrid to fully virtual demanded unprecedented effort from universities and
educators in order to support their students’ education. We studied the impact on
educators and reported our findings in Georgiadou et al., 2020 [2]. In 2021 we focus
our attention on the way students’ learning and well-being were/are affected. Our
aim was to involve as many students as possible from many countries across the
world, in order to make comparisons and make useful suggestions based on the
understanding gained through the study.
The study involved a literature review (referenced throughout the paper) for
collecting secondary data, and a survey research method using a questionnaire for
collecting primary data. To provide context for the research, the authors of this paper
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collected secondary data and opinions from published research, reports and policy
documents, some of which are outlined in the previous section [18, 19, 20]. The
majority of these reports and academic papers reported views from academics at all
levels of the College/University positions, but comparatively few have explored the
experiences and views of HE students in depth. One of the key motivations for
gathering information from students in the current study is a serious concern about
the persistent phenomena of social exclusion and digital inequality across and within
countries, where millions of households do not have adequate access to the Internet,
Wi-Fi infrastructure and personal computers, essentially depriving students from
continuing with their education during lockdown periods. Below, we describe the
design of the questionnaire and the analytical framework employed for the data.

2.2 Questionnaire Design
The questionnaire was initially designed as a document with most questions
presented in tabular form, comprising six (6) axes namely Demographics, Facilities,
Learning, Communication, Privacy and Security, and a final section prompting for
Free text so that students could express their anxieties and problems and could
express their views and suggestions for improvement. This all-encompassing
approach generated a 10-page long questionnaire (taking from 40-50 minutes to
complete). The length of the questionnaire was later proved to be a deterrent factor.
The initial questionnaire was converted to an online format using Google Forms.
Strict ethical rules for ensuring voluntary participation, anonymity and nontraceability had to be observed, according to the ethics protocols of the participating
institutions. In order to submit a formal application to the Research Ethics
Committee of Middlesex University, London UK the questionnaire had to be
converted to the Qualtrics platform. This process took a long time. Upon obtaining
the ethical approval it was shared with colleagues from other institutions and other
countries which also require such approval locally. Obtaining ethical approval at
Middlesex University helped to expedite local approvals elsewhere. Finally, students
in China were unable to access Google, due to a recent decision by the Chinese
government. Thus, the questionnaire had to be transferred to the Chinese platform
Wen Juan Wang (旕⍞⨒ .
Colleagues from across the world were asked to motivate their own students, many
of whom were reluctant to do so ‘since there is nothing in it for us’ as one of the
students said. Several other students from a range of countries expressed the same
view, and it proved challenging to recruit participants, although some countries had
more success than others. It is also likely that some students are experiencing
“survey fatigue,” as many institutions have carried out their own internal research
into their students’ views and experiences of online learning during the pandemic,
and the students may have been asked to complete multiple questionnaires during
the past year.
Despite these difficulties it was encouraging that 1005 students from 26 countries
responded.
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3.0 Analysis of Data
As described above, the questionnaire was designed to include six (6) axes namely
Demographics, Facilities, Learning, Communication, Privacy and Security, and a
final section where students could express their anxieties and problems and express
their views and suggestions for improvement. Responses came mainly from Google
forms but also from Qualtrics and Wen Juan Wang all the responses were combined
in an EXCEL spreadsheet which was used for the analysis of the data and their
graphical representation.
The results are presented in diagrammatic form together with a brief discussion and
explanation for each, in 6 sections corresponding to the six axes of the investigation:
3.1 Demographics
3.2 Facilities
3.3 Learning
3.4 Communication
3.5 Security and Privacy
3.6 Students’ Views, Reflections, Ideas and Suggestions

3.1 Demographics
Figure 3 shows that the sample data was slightly dominated by female participants.
What is your gender?
Other, 1%

Prefer not to
say 1%

Male 43%
Female 55%

Female

Male

Prefer not to say

Figure 3: Gender of sample data
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Other

Figure 4: Age distribution of sample data

Figure 4 shows the age distribution of the sample participants ranged from 17 up to
59 years, while the majority were between 18 and 23 years old

Figure 5: Country of Study

The main responses were collected from the following countries [Figure 5] listed in
descending order: Greece (150), Kazakhstan (105), Egypt (98), Turkey (98), Finland
(97), Slovak Republic (77), Cyprus (54), Russia (48), United States of America (43),
Bosnia- Herzegovina (42), Bangladesh (35), Romania (29), Armenia (25), Kenya
(19), and United Kingdom (13). Due to the fact that there was an irreconcilable
disparity between the number of responses between countries, comparison of the
responses between countries was not possible. Thus, we focused on the global
dimension of the responses.
The sample contained students’ responses majoring in 26 different subject areas. The
main subjects of the respondents were Business (131), Computing, (129),
Engineering (125) and Psychology (93).
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3.2 Facilities
Online learning requires availability of and access to the necessary equipment,
reliable internet connection and knowledge of how to engage in communication and
learning. This section of the study aimed to identify the differences between the
before and during the pandemic reality.
F2. Did you have access to any of the following equipment
BEFORE the pandemic?
Other 0%
No equipment 0%
Desktop
18%
Smart mobile
phone
35%
Laptop
35%
Tablet
12%
Desktop

Laptop

Tablet

Smart mobile phone

Other

No equipment

Figure 6 (a): Access to equipment BEFORE the pandemic

Figures 6 (a) - 6 (b) show that there are minor differences in the access to equipment
before and during the pandemic. Some students have access to several devices.
F2. Did you have access to any of the following equipment
DURING the pandemic?
Other 0%
No equipment 1%
Desktop
17%
Smart mobile
phone
37%
Laptop
34%
Tablet
11%

Desktop

Laptop

Tablet

Smart mobile phone

Other

No equipment

Figure 6 (b): Access to equipment DURING the pandemic
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Figures 7 (a) and 7 (b) shows that more than half of the respondents did not need any
equipment upgrades.
F3. Did you acquire or upgrade any equipment later on DURING
the pandemic?

Acquired
new
equipment
25%
Upgraded
existing
equipment
18%

No change
57%

Acquired new equipment

Upgraded existing equipment

No change

Figure 7 (a): Acquire and upgrade of equipment during the pandemic

Also, in more than 50% of the cases only one person used the equipment i.e. they
did not need to share I with other members of their family.
F4. Please select with how many members of your family you had
to share the equipment with?

1 Member
15%
1

2 members 13%

2
3

None
57%

3 members 6%

4
5

4 members 4%
5 members 3%

More than 5
None

More than 5 members 2%

Figure 7 (b): Number of family members using the equipment during the pandemic
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F5. How frequently did you have technical support and by whom
DURING the pandemic? [Municipality/Local Authority]
Daily
4%
Weekly
6%
Monthly
9%

Never
81%

Daily

Weekly

Monthly

Never

Figure 8 (a): Frequency of technical support from Municipality/Local Authority

Figures 8 (a) and 8 (b) shows that more than 2/3 of the respondents never received
any technical support from Municipality/Local Authority.
F6. What level of technical support did you receive and by whom
DURING the pandemic? [Municipality/Local Authority]
High 4%
Medium 11%

Low 9%

Very Low 5%

Not at all 71%

High

Medium

Low

Very Low

Not at all

Figure 8 (b): Level of technical support from Municipality/Local Authority
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Figure 9 (a) and (b) shows that the majority of respondents never received technical
support from charity. Instead, family supported daily, weekly, and monthly in 2/3 of
the cases. A third of the respondents did not receive any technical support from
family.
F5. How frequently did you have technical support and by whom
DURING the pandemic? [Charity]
Daily 4%
Weekly 6%

Monthly 6%

Never 84%

Daily

Weekly

Monthly

Never

Figure 9 (a): Frequency of technical support by Charity

F5. How frequently did you have technical support and by whom
DURING the pandemic? [Family]

Daily 28%

Never 39%

Weekly 16%
Monthly
17%
Daily

Weekly

Monthly

Never

Figure 9 (a): Frequency of technical support by Family
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F5. How frequently did you have technical support DURING the
pandemic?

Daily 15%

Never 46%

Weekly 20%

Monthly 19%

Daily

Weekly

Monthly

Never

Figure 10 (a): Frequency of receiving technical support during the epidemic

F6. What upgrades of equipment from college/university did you
receuive from your college/university during the pndemic?
High
16%

Not at all
41%

Medium
22%
Very
Low
9%

High

Medium

Low

Low
12%

Very Low

Not at all

Figure 10 (b): Upgrades of equipment from college/university using the equipment.

The results depicted in figures 10 (a) and (b) show that almost half of the respondents
never received any technical support from friends, nor from college or university
during the pandemic. The other half received technical support by friend daily,
weekly, or monthly to same degree and also from the college-university they
received high, medium, low and very low technical support to similar distribution.
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3.3 Learning
This section aimed to ascertain whether the students’ learning was adversely affected
during the pandemic.
Figures 11(a) and 11 (b) show that the majority of students prefer either face-toface or mixed learning styles. They consider that lectures are best delivered
through face-to-face learning.
E1.a Having experienced online learning, do you prefer online,
face-to-face or mixed mode?

Mixed
40%

Face-to-face
43%

Online
17%
Face-to-face

Online

Mixed

Figure 11 (a): Learning style preference

E2. Based on your own experience, how are each of the following
teaching methods best delivered? [Lectures]

Mixed
21%
Face-to-face
38%

Recorded
11%

Live online
30%
Face-to-face

Live online
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Recorded

Mixed

Figure 11 (b): Delivery of lectures

E2. Based on your own experience, how are each of the following
teaching methods best delivered? [Seminars]

Mixed
23%
Face-to-face,
39%

Recorded
8%
Live online
30%

Face-to-face

Live online

Recorded

Mixed

Figure 12 (a): Delivery of seminars
E2. Based on your own experience, how are each of the following
teaching methods best delivered? [Workshops]

Mixed
18%
Recorded
8%
Face-to-face
52%

Live online
22%

Face-to-face

Live online

Recorded

Mixed

Figure 12 (b): Delivery of workshops
From figures 12 (a) and (b) we conclude that both for seminars and workshops the
respondents prefer the face-to-face teaching method.
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From figure 13 we see again that face-to-face teaching is preferred by the
respondents. A big majority does not believe that the face-to-face teaching method
will disappear in the near future.

E2. Based on your own experience, how are each of the
following teaching methods best delivered? [Labs]
Mixed
12%
Recorded
7%
Live online
15%

Face-to-face

Face-to-face
66%

Live online

Recorded

Mixed

Figure 13 (a): Delivery of labs

E4.a Do you think that face-to-face teaching will
disappear in the next 10-20 years?

Yes
31%
No
69%

No

Yes

Figure 13 (b): Future of face-to-face teaching

453

E5. Do you expect the distance education process through gamification methodologies
and tools will be more widely used in the next 10-20 years?
No
9%

I am not sure
40%

Yes
51%

No

Yes

I am not sure

Figure 14: Gamification in the education process

More than half of the respondents believe that gamification will be used in the near future in distance education process.
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Figures 15 (a) and (b) show that Live class was used in more than half of the cases
during the pandemic. Recorded broadcast learning methods was used weekly in
around 40% of the cases, as well as 30% not at all.

L1. What learning methods, and to what degree, did you
use DURING the pandemic? [Live class]
Not at all
13%
Monthly
8%
Daily
55%
Weekly
24%

Daily

Weekly

Monthly

Not at all

Figure 15 (a): Live class learning methods used during the pandemic

L1. What learning methods, and to what degree, did you
use DURING the pandemic? [Recorded broadcast]
Daily
17%
Not at all
30%

Weekly
37%

Monthly
16%

Daily

Weekly

Monthly

Not at all

Figure 15 (b): Recorded broadcast learning methods used during the pandemic
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L1. What learning methods, and to what degree, did you use
DURING the pandemic? [Self prior study]

Daily
28%

Not at all
24%

Monthly
13%
Weekly
35%

Daily

Weekly

Monthly

Not at all

Figure 16 (a): Degree of self-prior study used during the pandemic.

From figures 16 (a) it can be seen that before the pandemic 28% of the students
engaged in self prior study on a daily basis and 35% on a weekly basis.
L1. What learning methods, and to what degree, did you use
DURING the pandemic? [Self study]
Not at all
9%
Monthly
10%
Daily
48%

Weekly
33%

Daily

Weekly

Monthly

Not at all

Figure 16 (b): Degree of self-study used during the pandemic.

During the pandemic (see figure 16 (b), the daily engagement in self- study increased
to 48% and the weekly self -study had a minor decrease to 33%. The most interesting
result however, is the degree of non-engagement in prior self-study which decreased
from 24% to 9%. The changes can be attributed to the fact that the daily engagement
increased by 20 percentage points.
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L2. Did you spend more time studying during the lockdown than BEFORE the lockdown?

No
40%
Yes
60%

No

Yes

Figure 17: Daily study time spent during lockdown.

Figure 17 shows us that 60% of the respondents spent more time on studying during the lockdown.
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Figure 18 (a) shows us that 70% (daily) and figure 18 (b) shows that 79% (weekly)
of the respondents spent at least 75% more time on studies during the lockdown.
L2.a If you answered "YES" to question L2, please indicate the
degree of INCREASE. [Daily]

Not at all
28%
High (>= 75%)
70%

Low (>=25%)
1%
Medium (>=50%)
1%

Not at all

Low (>=25%)

Medium (>=50%)

High (>= 75%)

Figure 18 (a): Daily increase in study time during lockdown.

L2.a If you answered "YES" to question L2, please indicate the
degree of INCREASE. [Weekly]

Not at all
19%

Low (>=25%)
0%
Medium (>=50%)
2%

High (>= 75%)
79%

Not at all

Low (>=25%)

Medium (>=50%)

High (>= 75%)

Figure 18 (b): Weekly increase in study time during lockdown.
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L2.b If you answered "NO" to question L2, please indicate the
degree of DECREASE. [Daily]

"High (>= 75%)"
28%
"Medium (>=50%)"
1%

"Not at all"
71%

"Low (>=25%)"
0%
Not at all

Low (>=25%)

Medium (>=50%)

High (>= 75%)

Figure 19 (a): Degree of decrease of time spent studying during the pandemic {Daily]

L2.b If you answered "NO" to question L2, please indicate the
degree of DECREASE. [Weekly]

"High (>= 75%)"
30%

"Not at all"
69%

"Medium (>=50%)"
1%
"Low (>=25%)"0%

Not at all

Low (>=25%)

Medium (>=50%)

High (>= 75%)

Figure 19 (b): Degree of decrease of time spent studying during the pandemic {weekly]

Figures 19 (a) and (b) show 1/3 of those who spent less time on daily or weekly
studies during the lockdown approximately spent 75% less. The majority, however,
spent the same time as before the lockdown.
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3.4 Communication
This section attempted to establish whether students felt supported, whether they
kept in touch with their lecturers, their fellow students, friends and family. There
were anecdotal reports that students felt isolated or lost interest in their studies
Figures 20 (a) and (b) show us that communication was encouraged to a high degree
both among students and between students and lecturers.
C1. Were you encouraged to keep communication open between
yourself and : [Fellow students]
Not applicable
7%
No
23%

Yes
70%

No

Yes

Not applicable

Figure 20 (a): Encouragement of communication between yourself and fellow students
C1. Were you encouraged to keep communication open between
yourself and : [Lecturers]
Not applicable
7%
No
27%

Yes
66%

No

Yes

Not applicable

Figure 20 (b): Encouragement of communication between yourself and lecturers
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Figure 20 (a) and (b) shows us that communication was encouraged to a high degree
both among students and between students and lecturers.
C1. Were you encouraged to keep communication open between
yourself and : [Fellow students]
Not applicable
7%
No
23%

Yes
70%

No

Yes

Not applicable

Figure 20 (a): Encouragement of communication between yourself and fellow students
C1. Were you encouraged to keep communication open between
yourself and : [Lecturers]
Not applicable
7%
No
27%

Yes
66%

No

Yes

Not applicable

Figure 20 (b): Encouragement of communication between yourself and lecturers
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C1. Were you encouraged to keep communication open between
yourself and : [Family members]

Not applicable
8%
No
13%

Yes
79%

No

Yes

Not applicable

Figure 21 (a): Encouragement of communication between yourself and family members

C1. Were you encouraged to keep communication open between
yourself and : [Friends]
Not applicable
6%
No
14%

Yes
80%

No

Yes

Not applicable

Figure 21(b): Encouragement of communication between yourself and friends

Figures 21 (a) and (b) show that communication was encouraged to a high degree
both between students and their family member and between students and their
friends. The rationale for posing this question was to understand whether students
were challenged by the isolation. Keeping in touch with friends and fellow students
as well as family is vital.
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C2.a How frequently did you personally interact with your
lecturers BEFORE the lockdown?

Not at all
16%

Daily
24%

Monthly
16%
Weekly
35%

Every two
weeks
9%
Daily

Weekly

Every two weeks

Monthly

Not at all

Figure 22 (a): Frequency of communication before lockdown

C2.b How frequently did you personally interact with your
lecturers DURING the lockdown?

Daily
14%

Not at all
20%

Weekly
30%

Monthly
22%
Every two
weeks
14%
Daily

Weekly

Every two weeks

Monthly

Not at all

Figure 22 (b): Frequency of communication during lockdown

Figure 22 shows that the daily frequency of communication decreased during the
lockdown, However, for the weekly, every two weeks and monthly communication
the frequency increased.
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C3.a How would you describe your interaction with your lecturers
BEFORE the lockdown?
Bad
4%
Very good
27%

Average
25%

Good
44%

Very good

Good

Average

Bad

Figure 23 (a): Interaction with lecturers before the lockdown

C3.b How would you describe your interaction with your lecturers
DURING the lockdown?

Bad
17%

Very good
18%

Average
30%

Very good

Good
35%

Good

Average

Bad

Figure 23 (b): Interaction with lecturers during the lockdown

Figure 23 shows that the quality of interaction with lectures increased during the
lockdown.
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C4.a Approximately how much time did you spend each time you
communicated with your lecturers BEFORE the lockdown?
More than 1 hour 11%
No contact
12%

45-60 minutes
6%

30-45 minutes
9%
Less than 15
minutes
41%

15-30 minutes
21%

No contact
Less than 15 minutes
15-30 minutes
30-45 minutes
45-60 minutes
More than 1 hour
Figure 24 (a): Communication time before the lockdown
C4.b Approximately how much time did you spend each time you
communicated with your lecturers DURING the lockdown?
More than 1 hour
8%
45-60 minutes
7%

No contact
20%
30-45 minutes
10%
15-30 minutes
Less than 15 minutes
18%
37%

No contact
Less than 15 minutes
15-30 minutes
30-45 minutes
45-60 minutes
More than 1 hour
Figure 24 (a): Communication time during the lockdown

Figure 24 shows that more than 1/3 of the students spent less than 15 minutes on
communication with their lecturers before and during the lockdown.
This section provided information about the frequency and length of interaction and
communication between the students and their lectures, students and their parents
and students and their friends. The results showed that as the students were
connected, they seem to maintain contact throughout the lockdown periods.
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3.5 Security and Privacy Concerns
As distance learning has undergone a spectacular development and use in recent
years, especially in the COVID-19 era -when it was even temporarily established-,
it is considered of the utmost importance to guarantee security in e-learning [24].
Common examples of cyber security threats mentioned last year by Anghel and
Perețeanu (2020) [25] include data leakage, authentication problems, malware
installation, unreliable networks, and other. The European Union Cyber Security
Agency (ENISA), in its annual report for 2020, identified fifteen (15) top threats
[26], such as cyber-espionage, online identity theft, phishing, spam, data breach and
other that compromise online privacy and virtual information.
An important part of cybersecurity is the processing of the personal data of all
Internet users, which is regulated by the General Data Protection Regulation (GDPR)
of the European Union [27]. Based on the literature there are some best practices and
recommendations for organisations that have been identified on the need to
implement cyber security policies [28].
3.5.1 Privacy and Cybersecurity Issues in Virtual Learning
In order to facilitate the virtual learning activities, various student activities and
information are recorded and digitized that generally do not happen during in-person
classroom setting; for example, recording virtual classroom discussions and tracking
students’ attendance online. These activities, related to collection, storage, and
handling of students’ personal information have raised the concerns for privacy and
protection. This concern is more alarming if we consider the data breach incidents
that different companies, including some companies owning the forementioned tools
and services, suffer from time to time [29].
Migrating the teaching and learning activities to the Internet invites a plethora of
cyber risks and security threats. The following are examples of such facts: i)
Distributed Denial of Services (DDoS) attacks affect the access of educational
resources, ii) phishing attacks can lead to stealing students’/teachers’ login
credentials and infect their devices with malware or, even worse, ransomware. Such
incidents have been significantly increased during the current pandemic [30].
Likewise, there are inherent security risks (e.g., [31] [32]) connected to
vulnerabilities in the Internet tools used for the same deceitful purposes.

3.5.2 Notable Survey Findings regarding Students’ Cyber-Protection
The first question was: D1. Are you aware of any measures taken by your
University/College about the protection of private data? The students’ responses
showed that 45% of the participants were not aware of any measures taken by their
university/college to protect their private data (figure 25). This fact alone indicates
the need for additional awareness training.
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Are you aware of any measures taken by your University/College about the protection of private data?

No
45%

Yes
55%

No

Yes

Figure 25: Awareness of measures taken by institutions on private data protection
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A large portion of the participants had no awareness training on even basic
cybersecurity issues both before and during the migration to online learning, such as
phishing attack (before-67.93% | during-73.90%), online privacy (before-64.94% |
during-70.22%), secure password (before-62.35 | during 70.52%). More specific
details are illustrated and commented in the next figures 26-29.
D2.a Have you had any training about cybercrime (e.g. Phishing)
BEFORE the migration to online learning?

Yes
32%

No
68%

No

Yes

Figure 26 (a): - Training on cybercrime before the migration to online learning
D2.b Have you had any training about cybercrime (e.g. Phishing)
DURING the migration to online learning?

Yes
26%

No
74%

No

Yes

Figure 26 (b): - Training on cybercrime during the migration to online learning

Only 32% (before the migration to online learning) and 26% (during the migration)
of the respondents received training on cybercrime again pointing to the need for
further action by the educational institutions (figure 26 (a) and (b)).
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D3.a Have you had any training about online privacy and security
BEFORE the migration to online learning?

Yes
35%
No
65%

No

Yes

Figure 27 (a): Training about online privacy and security before the migration to online
learning

D3.b Have you had any training about online privacy DURING the
migration to online learning?

Yes
30%
No
70%

No

Yes

Figure 27 (b): Training about online privacy and security during the migration to online
learning

It can be seen that 65% (before the migration) and 70% (during the migration) of the
respondents received no training about online privacy and security (figure 27 (a) and
(b)).
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D4.a Have you had any training about cybersecurity (e.g. secure
passwords) BEFORE the migration to online learning?

Yes
38%
No
62%

No

Yes

Figure 28 (a): Training about cybersecurity before the migration to online learning

D4.b Have you had any training about cybersecurity (e.g. secure
passwords) DURING the migration to online learning?

Yes
29%
No
71%

No

Yes

Figure 28 (b): Training about cybersecurity during the migration to online learning

As in the previous questions 62% (before the migration) and 71% (after the
migration) had no training about cybersecurity (figure 28 (a) and (b)).
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It is evident that the students seem not to have experienced any problems caused by
cybercriminals before or during the migration to online learning (figure 29 (a), (b)).
D5.a Have you experienced any problems caused by
cybercriminals BEFORE the migration to online learning?
[Cyber-threats]

Yes
18%
No
82%

No

Yes

Figure 29 (a): Experiences of problems (cyber-threats) caused by cybercriminals
before the migration to online learning
D5.a Have you experienced any problems caused by
cybercriminals BEFORE the migration to online learning?
[Invasions]

Yes
13%

No
87%

No

Yes

Figure 29 (b): Experiences of problems (invasions) caused by cybercriminals
before the migration to online learning

Only a few of the participants had experienced cyber-attacks or their consequences
before the migration to online learning, such as cyber threats (17.83%), invasions
(13.04%), unwanted adverts (41.43%), phishing (28.59%), and identity theft
(13.65%). These numbers show how naïve and unaware the students have been about
the cyber-attacks and data breaches but also about other vulnerabilities.
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Some of the participants experienced cyber-attacks during the migration to online
learning, such as invasions (14.34%), unwanted adverts (38.55%), and phishing
(25.10%). Some participants know some of their family members (34.27%), fellow
students (30.18%), friends (38.65%), and online friends (25.80%) who faced online
privacy and security issues.
These percentages are also illustrated in round numbers in the following figures 3032.
D5.a Have you experienced any problems caused by
cybercriminals BEFORE the migration to online learning?
[Unwanted adverts]

Yes
41%
No
59%

No

Yes

Figure 30 (a): Experiences of problems (unwanted adverts) caused by cybercriminals
before the migration to online learning
D5.a Have you experienced any problems caused by
cybercriminals BEFORE the migration to online learning?
[Phishing incidents (e.g. emails)]

Yes
29%

No
71%

No

Yes

Figure 30 (b): Experiences of problems (phishing incidents) caused by cybercriminals
before the migration to online learning
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D5.a Have you experienced any problems caused by
cybercriminals BEFORE the migration to online learning?
[Identity theft]

Yes
14%

No
86%

No

Yes

Figure 31 (a): Experiences of problems (identity theft) caused by cybercriminals
before the migration to online learning
D5.b Have you experienced any problems caused by
cybercriminals DURING the migration to online learning?
[Cyber-threats]

Yes
16%

No
84%

No

Yes

Figure 31 (b): Experiences of problems (identity theft) caused by cybercriminals
during the migration to online learning
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D5.b Have you experienced any problems caused by
cybercriminals DURING the migration to online learning?
[Invasions]

Yes
14%

No
86%

No

Yes

Figure 32: Experienced problems of invasions

The responses here again showed that 86% of the students did not experience any
invasions (figure 32).

3.5.3 Potential Measures for Cyber-Protection
In general the survey questions on cybersecurity and online privacy revealed low
levels awareness and low levels of training on matters of identity theft, phishing,
unwanted adverts, and invasions. Considerable efforts must be devoted on
developing and delivering such training in order to address these problems.
Providing training and resources to raise the cybersecurity awareness of the students,
teachers, and staff will make them understand the risks and threats they are
vulnerable to, how to recognize warning signs of those risks and threats, and ways
to stay safe online. It should be reminded to students and staff that the IT staff will
never ask for their login credentials via email or threaten to turn off access to their
accounts if they do not click on a link. Other actions that will definitely reduce
potential cyber risks include, for example, i) implementing two-factor or multi-factor
authentication [33] whenever possible to reduce the chance of data breach and ii)
providing security guidelines that explain the necessary security measures [34, 35]
that students and staff should implement in their personal devices in advance to
participate in virtual learning.

3.6 Students’ comments, suggestions and questions
At the end of the questionnaire the students were given the opportunity (through an
open question) to add anything else they wanted to say. Out of 1005 respondents,

474

245 students chose to enter additional comments, which included many suggestions
for future improvements, as well as some criticisms, mainly around the length of the
survey and the complexity of the questions.
In the following sections, we present a sample of the comments and suggestions
given by the students, their own words (apart from the removal of some spelling
errors) and shown in italics. Each individual answer listed below is preceded by a
bullet point.
3.6.1 Simple and brief responses
Fifty (50) out of the 245 student provided simple and polite responses such as
“Thank You,”
“Thank you for this important survey,” “Thank you for this
interesting and valuable survey”.
Forty six (46) students (including some that answered in their mother tongue)
answered “No”, “No, thanks”, “Nothing”, “No comment”.
Others exclaimed : “Please face to face.”, “Reopen universities”, or “Keep going
forward”.
3.6.2 Critical Remarks
One student commented:
x “It is too long a questionnaire, it takes a lot time. We lost interest in the middle
of your questionnaire”.
x Provide "does not apply" or "I don´t know" options for all questions in the
future. You will see some inconsistencies in my answer because the option was
not available
Another student provided an exasperated response in the form of a question
“More?” Evidently after answering such a long questionnaire, this student was not
prepared to answer yet another question!
Three students said that the questionnaire was too long, and another said that some
questions were not understandable.
x My impression of this survey is that quite a few questions could have been
more clear or expressed in a different way for clarity and simplicity.
x Some of the questions in this questionnaire were not that clear. Maybe
shorter questions one at a time will be best for the user to answer.
x I bet with great certainty that I was the only one who took this survey.
Other criticisms included:
x I just wanted to say that the last question about cybersecurity (the one
where you say whether u trust the internet or media) is a little misleading.
Of course, on the internet there is a lot of misinformation, but the amount
of information is so huge you can find anything you want with a lot of
sources. On the other hand, the media often base their information from
one source (not going to say anything about it).
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x

I can see that you have acknowledged that Canada has two official
languages in your "Thank you for participating" flag picture, but not
Finland.
3.6.3 Congratulatory/appreciative remarks
x
x
x
x

Very nice work on the questions. I hope you get detailed answers and
impact with your results.
Liked the survey. I hope this can improve things, but I feel very pessimistic.
Thanks for the survey
Wish you the best with your research!

And a rather mysterious response
x Thank you for all the fish! Unless this student misunderstood the concept
of phishing…?
3.6.4 Complex and elaborate answers
Many students gave extensive and very thoughtful comments, reflections, and
suggestions, focusing mainly on the desirability or not of online education. Each
individual answer listed below is preceded by a bullet point.
Below are some of their thoughts, feelings and criticisms. On the issue of desirability
of online learning there is a wide spectrum from “Please face to face“ to “I hope and
pray that face-to-face learning will still exist in the future. If it doesn’t, human race
doesn’t deserve to exist”.
The students’ responses fell into three main categories: positive, (those that
like/prefer/appreciate online learning), negative, (those that dislike online learning,
and prefer return to face-to-face), or mixed /hybrid (those that can see both and
drawbacks and would thus opt for the hybrid model). In addition, the students
provided suggestions for improvement.
3.6.4a Positive: Responses showing clear preference for adopting and
continuing with virtual education
x Proceed to the virtual education system properly and quickly as soon as
possible.
x Distance learning is very affordable. The student has more free time for
self-development.
x My engineering school had already implemented a lot of virtual classroom
features to are studies and was surprisingly well prepared to go fully
online.
x I was already studying on a distance course where I only visited the school
once for every course to meet the teacher/lecturer. Since I was working full
time this was the only way to manage my studies, to do them on distance.
The tools in place are good today, but could be further improved to really
up the quality.
x I think this is the future, but requires quite a lot of technical skills of the
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students and of course the equipment can be expensive and prevent many
from being able to participate.

3.6.4b Responses showing clear preference for returning to the traditional
method of learning and teaching
x Face to face classes is the best communication for learning students.
x
In these tough times it should be taken as a way to help students not an
advantage to push us on extra work, assignments, homework ex.. we are all
struggling especially students we need to change the way of thinking and
the system it becomes a huge psychological problem towards students. Can
we stop the online courses plz.
x Can we stop the online courses please.
x It is impossible to find energy and motivation to study during the pandemic
if the situation has decreased your mental health. The fact that you don't
have the energy and you get three times more work is a very bad
combination. For some people the face-to-face lectures are the only human
interaction they have and not having that will compromise their well-being
even more.
x I am a first year student, and I feel like the pandemic caused my classmates
never to get to know each other. We do not have a”bond”.
x I hope this kind of education (on line) will disappear. Is much better
education face to face.
x Please think about the students’ well-being and mental health. It is very
stressful for us to go through this pandemic with all the studying and
lectures being online. Of course there needs to be safety precautions but I
believe there is a better way to teach during this pandemic. Thanks for the
survey!
x We want face-to-face learning back
x I mostly believe that we should take into consideration that online classes
can be improved and replaced by physical ones.
x We want our classes .. it's very exhausting to learn everything online ..most
of us have vision issues
x I hope that the universities open
x
I think that online lectures are not effective in any way, they are providing
superficial knowledge and it's really hard for students to focus on these
lectures for so many hours in a week.
x Everyone wants to return to the old way of living. I don’t know how will
this happen but I want so much to go to my university because I haven’t yet
EVER.
x I am in my first year of studies and I don’t even know where the entrance is
:((
x I hope that online method of learning will not become our daily routine
from now and then, and we will come back soon to our classrooms, where
students interact better each other and where the lecturer can support
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x

freely her/his opinion without having the fear of being recorded and thus
be penalised ted by her/his institution.
In my opinion life must not be furthermore filtered from electronic devises

3.6.4c Responses expressing preference for a mixed/hybrid method of learning
and teaching
x

x

x

x

x
x

x
x

When I started online learning I thought that it is very bad idea but now
having experience in it . I found it fine. I hope and pray that face-to-face
learning will still exist in the future. If it doesn’t, the human race doesn’t
deserve to exist.
I believe that online learning has its merits, it saved us transportation costs,
made our lives easier by not having to wake up an hour or two earlier to
attend uni on time, recoded lectures made time management more flexible,
and made life generally easier for students overall. However, I still do
believe that the core concept of uni, the idea of having a campus and
interactions on uni grounds and lecturer halls, is generally needed and
should be encouraged. The days on campus form the best days we can have
as students at uni due to much needed interaction. I personally support a
hybrid system to be used in the future, however not during the time of
corona, as it doesn’t make much of a difference if we are on campus one
day of the week or several. In the end we are interacting with other students
making it dangerous and life threatening.
I just wanted to say that the last question about cybersecurity (the one
where you say whether u trust the internet or media) is a little misleading.
Of course, on the internet there’s a lot of misinformation but the amount of
information is so huge you can find anything you want with a lot of sources.
On the other hand, the media often base their information from one source
(not going to say anything
I think the online learning won’t be the problem but the situation. If it would
be normal, I won’t have motivation to study. The only motivating I'm close
to graduate and do not believe things get normal during my studies. If I
would be freshman I would not study and just wait things to normalize.
I would imagine if the pandemic was not ongoing online courses wouldn't
be bad.
Online studies are good to some degree, it gives more freedom. But at the
same Online studies are good to some degree, it gives more freedom. But
at the same time it is very boring living and studying by yourself in a little
apartment. And with time it gives you lack of motivation for studying.
May this pandemic actually bring us a lot more together and provide us
with a better way of learning. Anyone who sees this, stay safe and well.
Studying methods should be improved, online education is very powerful,
but still students need to have face-to-face interaction with professors
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The last ‘word’ however, belongs to the student who wrote the following extensive,
confessional response with his/her feelings and suggestions. He/she took time to
write the following:
x

Online lectures because of the pandemic were the only reason I could go
back to university after more than 10 years (mostly due to health reasons).
While the pandemic has caused me so many practical problems and
sadness, the opportunity to go back to university has been a blessing. And
while I will be so relieved and happy for myself, for my country and for the
world to get over the pandemic, at the same time I feel some sadness that I
won't be able to continue my university degree (or my university learning
in general, even if I were not able to participate in all the exams I would
have to pass to get my Bachelor's) because the lectures will not be taught
online anymore.
Some of my lecturers seemed to think online lessons are tiring and
distracting for the students. My experience as a student during the
pandemic was completely opposite to that. I was able to focus on the
lecture, because all my physical needs were met. My body was comfortable
in the physical environment I had chosen and could improve however I saw
fit (and if I were too tired and there wasn't a fit (and if I were too tired and
there wasn't a presentation to pay attention to, I could wear my
headphones, lie back and focus on my lecturer's voice. If, on the rare case
that my health issues made me agitated, I could walk up and down my room
wearing my cordless headphones or slightly rock on a rocking chair, which
would, again, help me to better focus on the lecture. I was able to eat
whenever I needed to and whatever I needed to without any compromise
(same with any medication I had to take, and of course the need of toilet
use). I had no lost time or lost energy over commuting to my university.
An exceptional lecturer, while teaching live, also sound recorded the
lessons and gave us the opportunity to download them through Moodle
(along with the accompanying PowerPoint presentations, which many of
the lecturers share anyway, thankfully). What a treat for a student who is
not always well enough to watch the live lecture! I felt safe knowing I could
still have access to what he taught (even if not live and even if I could not
interact along with the rest of the class, which are the ideal) with the rest
of the class, which are the ideal) at a later time, when I felt better. It reduced
my anxiety so much!!!
Also, any extra-curricular lectures and symposia suggested by our
lecturers were also online due to the pandemic, so access was easy,
comfortable, and much less uninviting than going to wherever in the city

479

you needed to go to attend them and sitting alone or scattered as students.
And of course, this way we had access to such things that could be based
anywhere in the country and even the world!) The building where my school
is housed has always made me feel depressed. It has no personality or
warmth and, it is very filthy (at least the latter one being mostly the students'
fault, unfortunately). (As far as functionality goes, the elevators do not meet
the needs of so many students and though I haven't visited them for a long
time, I imagine the toilets are still as vandalised and unequipped as I
remember them.
I loved my subject of study and courses much more now
that I could detached them a bit from that building and from experiencing
its "cold" unfriendly atmosphere) and its somewhat lack of functionality).
(They only parts are the libraries, which are "warm" and relatively sunny.
But I'd still prefer to mostly study at home, due to my health issues and
possibly physically restless nature).
Though I am not an introvert for the most part, it has been difficult for me
to find friends at university. That was mostly because at first I hung out with
the wrong group of people for me (and then was hard meeting new ones
once the groups were formed), but after that it was also difficult because I
wanted to choose my classes according to what interested me the most and
not on whether or not I had friends who chose the same classes, like many
did.
Also, I find it hard to concentrate during the lecture if I try to socialise at
the same time. And lastly, because now I am much older than most students,
it would be hard to find friends among them for that reason as well. These
issues were less prominent during the online lectures of the pandemic.
Though I did not find how to interact with my fellow students outside the
lessons (I think Moodle supports it, but I didn't see anyone use that. They
probably have Facebook -and communicated unofficially through that- and
I do not.), through Zoom/Skype for Business chat I was able to
communicate with them when I felt it would not distract me (and it
distracted me much less than during the physical lessons anyway). So, I felt
much closer to them, despite the age difference. Usually during the physical
lectures, if it was a big amphitheatre, I would sit alone and there would be
available seats all around me (as for anyone who went alone), if it was a
small classroom, we could even be crammed, but it would still not
guarantee my interaction with the people next to me.
Also, through the chat function of these two teaching interfaces (Zoom and
Skype for Business), we could ask minor questions that the lecturer (if they
have chosen to read the chat or are comfortable handling it while teaching)
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will address only if they saw a point in it (so more questions being asked
and answered) or if we missed something from the lecture, we could ask on
the chat and, whoever of our fellow students from the whole class was
available -so this was not limited to the ones sitting next to us in a physical
class- and knew the answer, would sooner or later reply (as the question
would remain on the chat, versus a spoken question), thus helping each
other without interrupting the lesson or disturbing the lecturer. (And of
course, there's the obvious benefit or sharing links on the spot, whether
from/to the lecturer or from/to a fellow student).
In my school there is no student lounge, only a small basement cafeteria
and a wide foyer which is unfortunately occupied by representatives of
student parties. So, no welcoming place left for socialising anyway.
I'd like to add the fact that if there's a huge audience, during the online
lectures. I can still see the lecturer's face and the presentation up close,
while in a big amphitheatre that is not possible. So, overall, a much less
lonely and impersonal experience, and a much more functional and
engaging one, for me.
Note: Where my responses in the survey seem incongruent with the fact that
I did not attend university right before the pandemic, it is because I have
responded according to my experience of regularly attending my school
(which was around 2004-2005). The responses that would be according to
my absence, are easily deduced knowing this fact (the absence was total,
except for keeping my status as a student at the school active, which only
required communication or visit with my school's secretariat and my
university's online services).
As can be seen the responses showed a preference to returning to the traditional faceto-face or adopt a hybrid model. A typical thumbs up is expressed by responses like
“keep going forward” whilst a typical thumbs down is “face-to-face please”. The
mixed or hybrid approach received considerable support as well as suggestions for
improvement as the following student response elaborates:
“I believe that online learning has its merits, it saved us transportation costs,
made our lives easier by not having to wake up an hour or two earlier to attend uni
on time, recoded lectures made time management more flexible, and made life
generally easier for students overall. However, I still do believe that the core concept
of uni, the idea of having a campus and interactions on uni grounds and lecturer
halls, is generally needed and should be encouraged. The days on campus form the
best days we can have as students at uni due to much needed interaction. I personally
support a hybrid system to be used in the future, however not during the time of
corona, as it doesn’t make much of a difference if we are on campus one day of the

481

week or several. In the end we are interacting with other students making it
dangerous and life threatening.”
3.6.5 Main suggestions for future improvements by the students
x
x
x

x
x
x
x
x

Mental health factors should be more in focus rather than the technology
and the different program solutions.
I would kindly recommend institutions/universities to run mixed method
(online and face to face teaching). Good luck with your research!
I want to tell all the lecturers that knowledge is more important than
teaching the course of study for students just to pass in the exam, no we
really need real knowledge that helps us in our life and our work.er,
students knew definitely which mode of study they prefer. Moreover,
recording lectures prove useful to students that work (and can't attend live
classes) and student's that want to revise. Wish you the best with your
research!
Platforms that are safe should be used more (If I am not mistaken Zoom
has some bad history and as we were doing lectures everyone could access
before they changed it to private e-classes after a whole semester.
Tutors should make a Twitch channel so the students can support them with
donations and subs.
The EU needs to hurry up with the vaccination process so that I can go
back to my life and continue my studies normally and how they were
designed to be taught
The books in the library should all be online
I hope this pandemic teach people how much we need each other.

4.0 Educators’ Reflections
4.1 On teaching and learning under corona virus conditions
In addition to collecting responses from students, the authors of this paper (as
educators and some as educators and PhD students themselves, or as parents of
students) present brief reflections on the impact of the pandemic on the learning and
well-being of the students. Although reflections are personal and largely subjective
each author decided to concentrate on some or all of the themes listed below
depending on their viewpoints, strength of feeling, experiences and the general
situation in their institutions and their respective countries:
(a) your own perception of what your students felt like during migration to the
virtual mode of education;
(b) how was their learning affected;
(c) how their psychology was affected;
(d) did they have adequate technologies;
(e) how do you think your students managed any of the laboratory work from a
distance.
(f) what are the general government/education department policies that either
facilitated or hindered the education process?
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The idea was to attempt at finding common perceptions and practices in an attempt
to gain a general understating, and to identify lessons learned.

4.2 Armenia
Digitalization has been a priority for education in Armenia. Since 2009 a few
projects have been implemented in Higher Educationin digitalization, administering
Higher Educationinstitutions, and integrating digital skills into teaching and learning
activities.
The Government of Armenia initiated several activities to ensure online courses and
distance learning for higher and postgraduate professional education. Afterward, the
World Bank financed a project in Armenia to develop a web-based "Education
Management Information System" and to monitor and improve education
institutions' operations in Armenia [36].
In the following years, the government strategy was directed towards developing an
online learning culture in the education field. Legislative regulations were drafted to
improve this area.
As the situation became crucial with the COVID-19 crisis, educational institutions
in Armenia, by the government decision, were transferred to remote delivery of
education to ensure the continuity of studies.
This order clashed with the tangible realities of day-to-day work in educational
institutions.
Despite insufficient capacity, universities and the Government directed their efforts
to find various solutions to get through the situation. The resolutions introduced by
schools and universities are:
x Application of a mixture of online, remote, distance, and digital learning
modes.
x Usage of such digital tools and platforms as Zoom, Moodle, Blackboard,
Google Classroom, Google Hangouts, and WhatsApp.
x Integration of materials from MOOCs via Coursera.
The National Center for Educational Technologies has managed to launch:
Education Management information system, online repository of educational
materials, online educational platform, online elementary school application system,
interactive STEM learning platform [37].
After evaluating the results of numerous studies, the Armenian state pedagogical
university administration decided to implement Google Classroom as an e-platform
for learning and teaching, which was introduced to students and academic staff.
Armenian State Pedagogy University (ASPU) moved into the online delivery
platforms quite smoothly. This is due to the cooperation and contract with Google,
initiated four years ago, when the university did a lot of work on localizing the
system, as well as training the faculty and students. Four years of experience enabled
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the university to suggest appropriate technical solutions and effectively organize
online training for schools' teachers [38].
ASPU and Central Bank of Armenia worked closely with the Ministry of Education,
Science, Culture, and Sports of Armenia, organizing the "Financial Education at
School" sessions for training the teachers. Under this program, "the financial
competencies matrix for schoolchildren" was designed by the education experts to
integrate financial education in schools [39, 40].
Before the pandemic, in 2019, the teachers participated in a face-to-face training
course at the ASPU
and at the regional centers. In total, 2419 teachers from 339 schools had been trained.
During the pandemic in 2020, the ASPU Information Technology Center has
developed a website for providing online training with the implementation of the
Google Meet tool. The tool allowed to continue the training program and to train
additional 2050 teachers from 336 schools.
The training sessions were recorded for further review and analysis. Besides, this
training of teachers' program allowed get feedback from the education experts
immediately/live, which facilitated the incorporation of the feedback and constant
improvement of the activity.
It was significant that the developed website was used not only for delivering online
sessions but also became a HUB and a depository for training materials for teachers,
including manuals, methodological guidelines, and an e-Toolkit for Teachers.
Building an online learning course requires some knowledge that will allow the
instructor to create interactive lessons that meet modern requirements. The other
problem is related to high-speed internet access, as not all regions of Armenia have
a high-quality internet connection. Few technical difficulties arose among the
teachers of several rural schools; however, we overcame the technical problems with
the help of proper instructions. The Government also needs to agree with Internet
providers for the free access in rural areas during the shutdown.
It was noticeable the positive predisposition of the teachers and enthusiasm
throughout the entire training, their readiness to gain additional knowledge about
dealing with financial matters/ financial proficiency. During the presentation, the
trainers organized well-thought-out methods to ensure participants' active
engagement and contributions to discussions. It helped to create a comprehensive
environment which is an essential approach for distance learning.
In general, digital solutions are supporting professional and academic staff, as well
as students, to re-frame learning and collaboration. We can state that despite the
uncertainty and pressure caused by the COVID-19 pandemic, the cooperation and
flexibility of universities and schools created solutions to address the challenge. The
pandemic also posed a necessity to review the technology and internal competencies
for digitized delivery of the teaching and upgrade the systems and knowledge to
develop an online learning culture.
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4.3 Bangladesh
In Bangladesh, the first Covid-19 patients were tracked on March 8 in
Dhaka. Thus, the Government of Bangladesh (GOB) instructed to
close all educational institutions due to the coronavirus outbreak from
17 March 2020. We are realising that the pandemic has no doubt
caused massive problems in Higher Education. However, COVID-19
taught us how to become ‘tech savvy’. Universities around the world
have been facing lockdown challenges in engaging students in order
to enhance academic success. Universities have developed diversified
online services during the coronavirus pandemic situation. Likewise,
other universities, East West University (EWU) started to convert
face-to-face university courses online. With the help of digital
technologies, online teaching and learning have been designing and
organising so that students can continue to pursue their academic
journey at this crisis moment.
East West University has been conducting online classes since April
2020. The following platforms are used for running online classes:
x
x
x

Google Classroom as an overall Learning Management
System;
Google Meet for live video class/meeting with the
students;
Google Jamboard as a digital whiteboard tool when
required.

Also, Google Calendar is used to schedule online classes to avoid any
potential conflict of schedules for students.
Opportunities in online education:
x
x
x

Becoming tech-savvy person,
Affordable internet packages,
Created a strong bond between students and teachers,
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x

x
x

Provide a flexible and all-inclusive opportunity with
additional guidance and tutoring support from the
instructors,
Library conducts online information literacy class and
introducing more online services,
Provide financial support.

Challenges faced by learners in participating in online education
during COVID-19:
x

x

x

x

x
x

x

Ever widening Digital Divide because of which
students from underprivileged families cannot join
online classes,
Because of closure of libraries and limited support,
students cannot receive help from librarians or use
library collections effectively,
Complex systems (poor user interface, hard-tounderstand software) which hamper smooth
participation in academic activities by students,
Poor infrastructural facilities, weak network, power
disruption etc. preventing students from being
connected to academic activities,
Lack of free content, preventing majority of students
from developing countries to join online classes,
Poverty, lack of awareness and a negative mind-set –
hampering the successful implementation of academic
activities during Covid-19 pandemic,
Because of cognitive differences, all students will not
be able to reap the full benefit of online education.

Challenges faced by teachers in online education during COVID19
x
x
x

Organisation of work processes,
Time management,
Technophobia,
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x
x
x
x

Lack of trainings about how to operate contemporary
technologies,
Old-fashioned,
Fear of accepting new things,
Collaboration and Networking.

Using Kahoot; a free game-based learning platform
In the online pedagogy environment, pedagogues can choose various
online games techniques based on the subjects as well as educational
content. A well-known example of a live edtech game is Kahoot. It is
a free game-based learning platform, used as educational technology
in schools and other educational institutions. The department of
Information Studies and Library Management, East West University
has been using Kahoot since 2016. In this pandemic situation, this
game-based learning platform helped us to engage students and boost
their academic success. In order to alleviate the stress level of students
during online exam, we found it very useful.
The University Grants Commission (UGC) of Bangladesh plans to
launch a blended learning policy. The policy will be made to
coordinate onsite and online education, so that universities can
continue academic programmes and courses in a post Covid-19 era. It
has been observed that blended learning is the need and demand of
today and tomorrow. Educators should develop diversified skills to
adopt contemporary technologies pertinent to blended learning.

4.4 Bosnia-Herzegovina
This observation was made upon the data collected from the University of Bihac and
Slobomir P University, both from Bosnia and Herzegovina. The data collected from
both universities in B&H although being far away from each other shown that there
were no significant differences between the students’ opinions and answers related
to the unexpected transfer from face to face to online teaching mode. All of them
highlighted the similar concerns, suggestions and preferred approaches to the online
teaching mode. They all emphasized the same obstacles caused by virtual learning
and recommended the necessary improvements in the future.
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Unlike some other universities that used to have face to face teaching process only,
the universities in B&H had a significant number of guest professors lecturing
mainly online even prior the pandemics. Due to that fact the students were familiar
with the online education approach and the transfer to virtual mode of education did
not present an enormous difficulty for them. The online communication among the
students and with the lecturers although maintained on a regular basis reduced the
socialising and interaction effect. The attention of students at the beginning of the
virtual teaching mode was on a high level but during the time and due the overall
locked down situation became gradually decreased. Students’ learning attitudes
towards their homework assignments although they had more free time during the
lockdown were not increased but rather lowered. The pandemics also stopped the
well-developed students’ international mobility. The interest of students enrolling in
the last academic year although affected by pandemics remained the same as before.
Based on the data feedback collected from the students after they have evaluated the
teaching process and teachers through the forms made on a regular basis it was
noticed that they emphasized the difference in achievements of curricula between
theoretical and practical subjects. Any practical work that required usually personal
approach was done in an insufficiently well manner. Because of university library
not having online access the students were encouraged to more individual way of
data collecting from different sources as social media, online conferences and
similar. Most of students and professors, while being on isolation caused by COVID19, unless when suffering heavily from more severe symptoms attended and carried
the online teaching process.
Based on the data collected from the questionnaire sent to the students as a method
of this paper scientific research a SWOT analyses was done in order to complete the
students’ overall views related to teaching process during the pandemics. The
analysed results proved that most of the students pointed out the same obstacles in
the imposed online teaching mode.

Table 1 SWOT analysis on views of universities’ students from Bosnia and Herzegovina

Strengths
1 Internet access before pandemics
2 IC equipment in personal possession
3 Higher level of interaction

Weaknesses
1 Sharing IC equipment with family
members
2 Technical support during pandemics
3 Prior knowledge of often used platforms
4 Laboratory work during pandemics

Opportunities

Threats

1 Possibility of using more platforms
2 Assessments during pandemics
3 Students ideas for improvements of
platforms and better teaching methods

1 Learning outcomes during pandemics
2 Subjects from Science affected by online
teaching
3 Students’ lower success at exams
4 Cyber-crime, privacy and security concerns
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Most of the differences in students’ answers were related to their affiliations,
especially the obstacles in the subjects and laboratory/practical works from the
Science courses.
The SWOT analyses on views of universities’ students from B&H highlighted some
of the most appreciated advantages like: Internet access before pandemics, IC
equipment in personal possession and a higher level of interaction. It was pointed
out as a strength that assisted students when unexpected transfer from offline to
online teaching modes occurred. Although more than 97% of the students answered
that they had Internet access before pandemics had started, only 78% of them had
possibilities to use IC equipment in personal possession.
The main obstacles brought up through the survey were: sharing IC equipment with
family members, technical support during pandemics, prior knowledge of often used
platforms and laboratory work during pandemics. All of the students stated that they
did not get any technical support and apart of commonly used platforms before the
pandemics such as ZOOM and Viber 98% of them emphasized that they did not have
any knowledge of other platforms that could be used. More than 60% of students
stated that they felt a loss in laboratory and practical works during the online
teaching.
Opportunities, as can be observed in the table above, were emphasized in possibility
of using more platforms, assessments during pandemics and students’ ideas for
improvements of platforms and better teaching methods. Although there are lots of
teaching platforms, only three of them were commonly used during the pandemics
at the universities of B&H: Google Classroom, ZOOM and Viber and that is
something where students want to have an improvement to be done, seeking for more
communication platforms and the way of how they have been taught. As pointed out
in students’ opinions a higher reliability in assessment has to be achieved also.
The threats that students found can be considered in the following: learning
outcomes during pandemics, subjects from Science affected by online teaching,
students’ lower success at exams as well as Cyber-crime, privacy and security
concerns. Most of them stated that studying during the pandemics and consequently
learning activities were not done in a serious way as it used to be when offline.
Almost 75% of them believe that lecturing in Science lost more than in Social studies
what influenced to lower marks in exams. However, the most significant thing
highlighted by the students was the fact that almost 90% of them did not have any
training on Cyber-crime, privacy and security before or even during the pandemic.
Moreover, the overall situation in Bosnia and Herzegovina as a jobless state with not
well defined political and social security and daily bad political decisions brought
up by the lawmakers also affected not only the students’ knowledge acquiring but
their mood in general. Apart of the challenge that online teaching mode caused and
new overall life style the students’ psychology suffered from worrying for the family
members especially older affected by the lack of many required items such as
protection masks, gloves, immunity medicines and other. However, some of them
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managed to contribute to the society by making safety face-shields on 3D printing,
preparation of disinfection liquids, psycho social support to the people in need,
cotton masks manufacturing and assistance in teaching Bosnian and English to the
minors’ immigrants from all over the world passing by the area on the way to other
European countries [40]
The students have been well information literate that helped them a lot in using
technology in teaching process based on various online platforms. The complete
technology they used was their ownership and unfortunately neither any authority
nor institution provided or rented them any phones, laptops or similar. Socio-cultural
differences were also noticed and they were caused by low level of parents’ incomes,
if any, and overall economic situation in the country. That is why the equipment like
phones or PCs had to be shared often with the other family members or between the
students themselves. At the end of the summer semester and prior to the final
examination the university Senate made an initiative based on the better overall
epidemiological situation to carry on all laboratory and practical works as well as
exams in smaller groups in alive. One of the previous papers showed that “In order
to reduce differences in equity of approach we managed to change and update the
HE law at the level of the Una-Sana county. In that way the legal basis to perform
the whole education process online was created. Not only the education process but
the assessment also and exams have been performed online also. Evaluation of the
students’ knowledge was conducted through the university info students’ service
and web conferencing applications.“ [2] Comparing the results obtained from the
questionnaire sent to the students with the previous research covering the
universities’ staff opinions, it was proved that the students and professors have
highlighted the similar views from both perspectives. Overall online teaching
process cannot implement the Bologna process in a proper way due to many areas
that were partially or even not at all done such as fair assessments, consultations,
interactions, mobility of students and academic staff.
In general, the challenges caused by the COVID-19 may be overcome by
strengthening the university infrastructure, increased availability of technical
equipment if needed, additional training of teaching staff in creation of online
learning materials and especially more active international collaboration in distance
research methods. It can nevertheless be concluded that even pandemics caused
difficulties in the worldwide education process imposed new teaching approaches
there are still lots of possibilities for improvement and further scientific research.
Although lots of research and surveys have been made on national levels the results
remain unknown to the wider audience there is a necessity of creating a co-operation,
experts’ network and exchange of experiences such as this international study did in
order to point out the opinions from all over the world.
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4.5 China
In January 2020, the COVID-19 suddenly broke out in China, when all Chinese
people were in the preparation for the Chinese Spring Festival, and the long national
holiday. At the end of January, universities started the winter vacation; all students
had gone back to their hometown.
During the whole of February and March 2020, Wuhan was completely locked
down. No public or private transportation was allowed in or out Wuhan. In some
areas in Wuhan, people were not allowed to go outside of their home. While in other
cities in China, there was no official lockdown, restaurant, shops, cinemas and many
other businesses remained closed. Companies and government started working at
home policy. Even though the public transportation in China still operated normally,
but few people went out for business or recreational travel. For university, the winter
vacation lasted for one month in February. The new semester started at the beginning
of March. All schools remained closed since the end of January.
On April 8th, Wuhan officially lifted its lockdown. From then on, work and life in
all Chinese cities were gradually returning to normal with very tight pandemic
control measures, like testing, quarantine and tracing. But all schools including
primary and secondary schools, colleges and universities were still closed till the
summer, due to the high risk of gathering in face-to-face classes. In universities, the
new spring semester started as planed in March, we carried out the online courses
for the whole spring semester till end of July.
We got the notification in February during the winter vacation that in the spring
semester all courses would be taught online. We had very short time to prepare the
transition. It was a huge challenge and pressure to academics, technical staff and
administration authority in the university. It was decided by the university authority
that all courses should be delivered as planned. We had to give live lectures online
at the same time as planned.
During the pandemic, most universities were open to faculty members from March
to July, Students were not allowed to enter to campus. We could work in university
to give online lectures to students. At that time, the resources of online teaching
mainly included: existing MOOCs courses, teachers self-recorded SPOCs online
courses in university. These educational resources had been established mainly for
the supplement of classroom teaching, which couldn’t fully adapt to requirements of
online teaching. At the beginning of the spring semester, we anticipated the main
problems might be:
1) Teachers are not familiar with the platform and technology of online
teaching;
2) A large amount of course content needs to be quickly converted to online
forms;
3) The practical experiments, demonstration, interactive discussion, etc. in the
face-to-face teaching is difficult to be implemented in online teaching;
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4) Some students live in remote areas, where the network conditions are
limited, participating in online learning encountered certain difficulties;
5) Student engagement in learning is affected, because of lack of "collective"
learning atmosphere, affecting students' attention to learning and
participation;
6) International students take part in online classes with time differences.
7) Assessment of learning is difficult in terms of integrity and fairness.
Measures and actions were taken quickly at national and university level. On
February 5, 2020, the Ministry of Education issued the Guidance on the Organisation
and Management of Online Education in Higher Education During the Pandemic.
This guidance clearly requires that universities should jointly promote and guarantee
the online education of colleges and universities during the epidemic. In this process,
the government took the leading role, and universities as the main body of
implementation, and all sector in the society should participate and offer help to
university and students. Each university should make full use of MOOCs and
provincial and university-level high-quality online education platforms. Then, many
China's Internet companies started to open their products to schools and students
freely. Many online MOOCs were open to all students. At university level,
measurements were taken urgently to purchase new equipment, upgrade the network
and servers, upgrade Moodle system on campus, many technical support documents
were provided to students and teachers.
The main online meeting platform been used in China is Tecent Meeting, which is
very similar to Zoom. In my lecture, I use Tecent Meeting to give lectures online for
1.5 hours at a time. Slides, materials, and recorded lecture videos were uploaded to
the university’s Moodle system. It’s required by university that we have to provide
the videos of lecture to students, in case that the Internet connection is poor for some
students, they can watch lectures at a later time. I had to record my lectures in my
office. The assignments were given in Moodle, and students submitted homework in
Moodle. We also used WeChat, which is a mobile app, to communicate with students
for questions and answers.
So, it’s been a huge amount of workload for lecturers to transfer the PowerPoint
slides into online videos, which is difficult in terms of technical and pedagogical
issues, and very time consuming. Some teachers preferred to use more interactive
ways of teaching, like chalk and blackboard. T they had to change to another way of
teaching. When in the classroom we can give students demonstrations using the real
equipment, but online, we had to create animation or record the demonstrations in
the lab. For those courses with laboratory work, we adjusted the curriculum, the
laboratory work was done in the winter semester. So, we had to update our
equipment, such as buying new tablet for using the whiteboard in online lectures.
For students, the challenges were not on “hardware” side, but more on “software”.
For Chinese college students, most of them are very familiar using Apps in Internet,
students either have a strong knowledge and skills to use a variety of online teaching
and learning platform, or can learn it very quickly, as well as a variety of online
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learning tools. Laptops, Pads, and cell phones are very common for most students.
In the 33 responses to the survey, all students had the broadband Internet connection
at home. Of 33 students, there were only two students upgraded equipment form cell
phone to new tablet or laptop, which were supported by their family. University also
gave lots of supports for students in using online platforms. In my teaching, I didn’t
receive any complains on Internet connection, online meeting system, or Moodle.
On the other hand, even if most of students could move freely in their home city,
since there was no lockdown in most cities in China, studying without partners still
brought some psychological problems, such as time management, learning attitude,
concentration, and engagement in studying.
From my own teaching experience, and the feedbacks of survey, half of the students
said they spent 50% more time in studying in online courses. The other half said they
spend about 25%-50% less time in learning. About 21% admitted that their ability
to complete homework assignment was affected from good to bad, and only 6% said
their learning attitude and concentration changed from positive to negative. Even
though we can find that subjectively students are willing to take online courses as
seriously as before, their performance during pandemic were affected. From the
survey, 36.4% of students’ overall grades were lower than previous years, which
resulted partially from students’ emotional status, poor communication between
students and lectures, and among students themselves, and also imitation of online
lecturing on engineering subjects. The other reasons might be the assessment
methods, the reliability of online assessment is still a question.
According to the national statistics, as of April 3, 2020, 1,454 colleges and
universities nationwide have opened online out of a total of 2,688 colleges and
universities in China, accounting for 54.09 % of the total, and more than 950,000
teachers have opened 942,000 online courses, with a cumulative total of 1.18 billion
students taking online courses.
Starting in the fall of 2020, all universities in China, as well as all primary and
secondary schools have gradually resumed normal face to face teaching. But having
the six-month of online teaching, it has been realised that online education became
another opportunity to establish a better Higher Education system in China for
teachers and students. The online teaching can be used as a useful complement to
traditional offline education. The hybrid online and offline education model will be
a new trend in China's university education system for a long time. It will also be the
trend of Higher Education in the world in the future.
We have found the following advantages of online and offline hybrid modes of
education:
1) Online education promotes innovation in university education;
2) Online education strengthens the exchange of teaching experiences, and the
sharing of excellent courses;
3) The teaching process is more rigorous and standardised;
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4)
5)
6)
7)
8)

Students can have more flexibility to arrange their own study time;
Improvement of the effectiveness and utilisation rate of classroom teaching;
Improvement the motivation of students to learn independently;
Various forms of online education can attract students' interest in learning.
Provides students with multi-dimensional, multi-level, diversified
development space.

Now, many universities are continuously promoting the online courses. The
important purpose of implementing online courses and other forms of online
education in China's Higher Education is to share educational resources and give
students more space to acquire resources and knowledge. Globalisation and
informatisation have always been the main driving forces for the reform of Higher
Education in China. Implementing online education can also improve the
internationalisation of education, attracting students from different countries around
the world.
Finally, we are glad that we can come back to classroom to meet our students. The
experience of teaching in classroom is not replaceable. We can also see from survey,
more than 90% of students think face-to-face teaching will not disappear in the next
10-20 years. For them, the college life, and friendships are always the most precious
in their whole life.

4.6 Cyprus
Corona virus took us by surprise. Before the pandemic nothing predisposed us to
how our life was to be changed. We have changed our everyday life activities, our
communication with our friends and relatives, and more importantly, we have
changed our priorities. We now give more emphasis to “smaller things” that before
we were not paying so much attention, such as a hag from our loved ones.
The virus had a great impact on our work as well, and as academics we never
expected to transform our teaching style from in-class lecturing to online lecturing
at such a speed. Of course, using online platforms was nothing new; we were using
them for some years either as supporting tools or for online courses. However, in our
university most of the courses were delivered in class. Thus, most of our teaching
involved delivering the lecture using PowerPoint presentations, but were considered
appropriate, especially in presenting examples or solving exercises, this was done
on the whiteboard, allowing students to take part in the solution of problems.
And then it suddenly happened; all the teaching was delivered online. At first, we
tried not to change our style of teaching, illustrating examples by drawing diagrams
on whiteboard offered by online platforms or by using the “pen” of PowerPoint. It
proved to be quite a mess.
So, we added animation in our PowerPoint presentations and implemented
application programs to illustrate a number of course concepts. Two examples are
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given below. Figure 33 presents a program that solves the “Towers of Hanoi”
problem, which was implemented in order to teach students the concept of recursion
in a Data Structures course. Figure 34 presents an application developed to explain
Geometric Modeling algorithms in a Computer Graphics course.

Figure 33: A software application that solves “Towers of Hanoi”

Figure 34: A software application for Geometric Modeling

We also sought ways to involve the students more into the learning process. Ways
that would promote student interactivity with each other and with the lecturer,
promote group work during class time and outside that, and overall strived to make
our courses more interesting to our students. As a result, our course content was
enriched with a lot of new activities such as video presentations, demonstrations of
problem solutions, class debates and discussions and other. During the class,
students were often put into groups and worked in breakout sessions on different
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tasks. They then returned to the class to report on the results of their activity. Online
forums were utilized for discussions on a variety of topics, and project requirements
often included a video demonstration. We also placed a lot of emphasis to our
communication with students; we requested that they made intermediate
submissions of project work and tried to give them prompt and helpful feedback
throughout the course. Receiving feedback from them was also valuable to us and
we tried to get that from our students at several occasions.
According to feedback we got out from our students, the pandemic outbreak at first
did not really catch their attention. They felt that all this was far away and would not
affect them. Suddenly, after the lockdown they were overwhelmed with all the
changes that were happening. A late night in March they were notified that the
University would be closed until a later date and classes would continue to run
online.
We started online classes on the upcoming days, and they did not complain. They
were happy to continue their studies and not left behind, but many stated that it was
not the same not being able to be in the class with their friends physically. Some
expressed that they thought taking courses online would be difficult, however, they
enjoyed it.
Now, after more than a year several of students expressed their wish to be back to
classes and of course to be able to go out and enjoy their student life. A student also
stated that if this situation continues, he would rather drop out of the university and
seek for a job because he cannot stand being at home all day long.
Concluding, the last year has affected everybody’s life in a strange way, in a way
that we could never imagine. The good news is that we all spend more time with our
families. It was nice to have everyone gathering around the table again with only
each other to talk to.
Unfortunately, however a number of people lost their jobs, do not have money for
them and their families, and even worst, some people lost their lives due to the virus.
We feel lucky that we and our loved ones are safe and healthy, and we are able to
continue passing knowledge to our students in any way available.

4.7 Egypt
The transition to virtual learning affects not only students but also their parents. The
entire online learning process is new to both university professors and their students,
creating a great deal of uncertainty. During the current crisis, the entire faculty
worked tirelessly to improve digital literacy for all students and faculty members.
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Some faculty members lack digital skills, while others dislike using it. Additionally,
some teach subjects such as theatre for example, which are difficult to teach with
technology. Some people were overwhelmed by the paradigm shift, whereas others,
who are generally comfortable with technology, have tried blended learning, and do
a lot of online things for their classes anyway.
Age is thought to be a determining factor in acquiring digital skills. Although the
younger you are, the more likely you are to be comfortable with technology, and
there are many older faculty members who are comfortable with technology while
students struggle with it.
Professors were trained on tools purchased and supported by the institution, but they
were also given guidelines on how to use other tools. It is crucial that in times of
crisis, if someone is already familiar with something, they be allowed to use it.
Though in many institutions, they request one way and do not accept any other even
though, the laptops’ hardware may not support it.
Personal skills are also important in online teaching success. Some people are
generally better teachers than others in their subject, and it also depends on how
much time people are willing to devote helping hands to their students.
Another important consideration is the availability of high-speed Internet access.
Some people have expensive Internet, but it has limited capacity, and with everyone
staying at home and working online, Internet packages frequently run out. In the
midst of all of this, professors should simply do their best with the resources
available to them and their students.
The corona virus outbreak has caused everyone to reconsider online learning.
Previously, online teaching was thought to be something that would happen in the
future, but it was thought to happen to some people but not others, and it might be
impossible to do for certain things. Everyone can now try to imagine how everything
worked all over the world.
In the current situation, all of the good practices related to online learning are not
necessarily occurring, nor should it be expected to occur, nor should pressure be put
on people to make them occur. Because there is so much anxiety and stress in this
situation, the most important thing is to learn to be kind to one another and to
ourselves.
If online learning is to be expanded in the future, the technology infrastructure will
need to be improved, although it has held up quite well so far. Also, professors
should be taught digital literacy so that they are not forced to use the same tool if
they are not comfortable with it.
Another critical issue is to reconsider curriculum content and make it more
adaptable. It is vital to understand what is essential, important, and relevant. Another
crucial aspect was rethinking assessment. The Ministry of Education at the
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beginning of the Corona crisis required students to hand in projects instead of sitting
for exams. However, one of the most difficult questions is how to do something other
than an exam and ensure that everyone is doing their work without cheating or
paying someone to do it for them. In the midst of all of this, one must consider equity.
One of the efforts that has been helpful in this regard is the Egyptian Knowledge
Bank, which is a well-thought-out project with a large amount of educational
material that is available to everyone equitably. Hopefully, the world will make
resources available for free to everyone. During the crisis, many libraries made their
content available for free, but these were only temporary solutions. It is critical to
ensure that people, including those with special needs, have access to the resources
they require.
Another issue is that the combination of working from home, Internet bandwidth,
supervising children, and house responsibilities is very complicated and tiring that
feels like education should not take up the rest of people’s free time.
It has also been observed that parents are having fights with their children in order
to get them to work; they do not understand that it is too much for them. They are
overly stressed as a result of what is going on. In fact, there is a lot to be concerned
about that teaching should not be added to the list. Everyone on the planet has a
unique educational experience. Some people may be able to manage, and others may
not. Nobody has chosen to be in this situation, and accordingly nobody should be
punished for it.
Last but not least, one thing has come out of this situation; students are eager to
return back to the University's campus. They now recognise the value of university
experience, which is truly a win.

4.8 Finland
a) Searching worldwide reported information [23, 41] and scrutinising personal
perceptions on what learners (students and teachers) in Finland and worldwide felt
can be time-consuming and could probably be very subjective by its very research
nature. In general, it seems that the perceptions and experiences of the new learners
are like a cold shower to lukewarm water for swimming! That is, the feelings of the
learning actors about the learning process and the current results seem to be mixed,
ranging from satisfaction to dissatisfaction and the opposite.
There is, however, a variety of non-finalised (ongoing or non-temporal) initiatives
taken from many perspectives and ethically and professionally authorised bodies that
are currently active. These, presently and continuously, concentrate data collection
sources under the circumstances of the new, remote (online or/and offline) mode(s)
of education. These projects, along with the present one we are currently involved,
might, later on, bring a refinement and clarity on the complexity and perplexity of
the up-to-date findings.
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Nevertheless, it is worth reporting and reflecting on personal observations and most
updated findings on the points b) – f) below, because they are mostly of sociotechnical and economical nature and originate from a pedagogical and social science
perspectives. For example, comparing and contrasting own and other findings,
someone can clearly evidence that some of our research study outcomes are common
to all the countries throughout the world and some differ significantly from country
to country. This diversity and differentiation are also true among similar
administrative regions and even within the European Union, where there have been
years of strategic decisions supporting integration efforts for digital divide
disappearance and equal opportunities policies. In particular, notable differences and
disperse issues can be seen among also similar geographical regions of the world
and (yet) even within the same country.
b) For instance, we have observed that the financial status and the knowledge of the
Finnish and other countries’ parents played a major part in the learning of the
students during studying from home. Thus, the learning process and its outcomes
were directly affected by the unequal opportunities to useful knowledge access in
addition to the relative comfort in the means for providing the basics for a common
decent life; wherein the general standard of living has been endangered and
threatened to deteriorate during COVID-19 [42].
(c) Consequently, the psychology of the learners was reportedly affected because of
the variables of change specified earlier but also because of the lack of the physical
contact and face to face communication. The certainty of the online interaction and
in-house safety did not overcome the feelings of the fear of isolation, nor the insecure
emotions regarding the lack of freedom of movement and the sense of timing. Not
knowing when the Coronavirus situation ends and not even being able to have a
rough estimation on the return to normal (previous) life slowly created a sense of
hopelessness and a lack of positive thinking in learning, schooling and life.
(d) There seemed and still seems to be an insurmountable amount of change in
learning modes, models and styles with the adoption of adequate communication
technologies and learning tools available through private and public, open and closed
technology-based platforms. Many private collective initiatives also proceeded in
providing their own packages of learning technologies and educational materials
online e.g. in the Nordic and Baltic region. However, the digital divide exists in
nearby regions and worldwide and there are many cases reported in developing and
developed countries where different (than online mode learning) measures and
practices [23, 41, 42] had to, unavoidably, take place.
(e) Most of the socio-technical and socio-cultural differences regarding e.g.
nationality, social class, social status and economic situation appearing worldwide
due to the COVID-19 invasion have been commented and their effects have
appeared, some from the first days already. Personally, speaking we believe that two
phenomena, though being referred in a limited manner by researchers, have been
overshadowed and have rather been under-researched or under-estimated by
decision and policy makers in particular.
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i) One is the gender discrimination where there is a general agreement on the
deterioration of the women’s rights due to the different role they were called to play
for family and work support abandoning work duties or completely giving up work.
Yet, it is still unsure if women were the first to be dismissed by their employers.
Nevertheless, worldwide organisations such as OECD refer to the deterioration of
women’s position in work and society outlining that gender equality has clearly been
worsened during COVID-19 era.
ii) The other phenomenon that has been neglected is the cyber-security knowledge
and online safety guidelines in virtual presence navigation [43, 44]. There seems to
be neither social awareness nor public education awareness on the choice, use and
deployment of safe and secure learning environments. Usable security should, on
one hand, be the A-Z in online mode of learning for the sake of all parties involved
because it shows caring and well-being proactive thinking by the online
education/knowledge providers and policy makers for the future citizens. People’s
safety and (cyber) security should, in general, be part of a strategic welfare
programme of the countries. “Those in the weakest position do not necessarily have
the same social networks that create security as those in a better position. That is
why we must ensure that public services are also effective in sparsely populated
areas, so that no-one’s security and well-being is dependent on informal assistance
alone,” [45] says Finnish Minister of Internal Affairs Maria Ohisalo [46].
(f) Certainly, with a lack of suitable technological equipment many (perhaps most
of the) students did not manage any laboratory work from distance mode. In fact, no
much laboratory work took place in virtual mode and many essential laboratorybased courses in Higher Education were not transferred to virtual mode. In so doing,
courses in Medicine and Agriculture, for instance, took place on-campus and not
online with students and laboratory instructors meeting face to face; hence, with
safety distance but not distant at all!
Further and Other General Remarks during COVID-19 in adult and Higher
Education
Further, someone could easily observe and mention general governmental and
organisational or departmental policies that either facilitated or hindered the
education process nationwide or worldwide. It has been observed that educational
equality has not been achieved during COVID-19 even in many advanced
technologically countries. It is worth noting, though, that countries with women
prime-ministers or central ministers (e.g. in Health, Social/Internal Affairs and
Education) performed better in handling the COVID-19 crisis. This can be argued to
be a genuine political observation given the fact that the women in the political
power span the range of political colours from right to left and they do not
exclusively belong to any particular political side.
Sadly, some trade unions in Higher Education report that during COVID-19 there
are unusually frequent phenomena of overwork, unpaid overtime and burnouts for
their members. Problems also arose with bad management of human resources as
well as labour-intensive and unequal or favourable work task distribution. Many
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trade unions have had to arrange special training sessions for supporting their
members and providing counselling with legal and other advice and coping
strategies. Feelings of hopelessness and job dissatisfaction and fatigue deriving from
sisypheian work efforts and lack of management’s understanding appeared very
regularly and many teachers in general decided to leave their jobs and change
careers.
Last but not least and irrespective of any political and socio-cultural norms the
degrees of readiness and preparedness of every country along with the technological
advancements and local initiatives had varied a lot. And these four parameters
signified and dignified the level of well-being in virtual Higher Education during
COVID-19 crisis from its begin (February-March 2020) until now (April 2021). Yet,
there is no way of telling who and which outperformed; it is up to current shaping
HE policies and future considerations of the rising knowledge-shaped national
economies as components of the recovering from COVID-19 glocalised societies.

4.9 Greece
According to Eshet (2007) [47] ‘the Minister of Education gives the impetus for the
technological equipment that needs to exist, for the educational staff and their
training in Information and Communication Technologies (ICT) and for the
cultivation of (a) synchronous survival skills’.
However, teaching in distance mode education has been ‘fragmentary, away from
interdisciplinary and holistic approaches and far from the digital school logic. In
essence, it is found that digital tools are part of the teaching, mainly in the computer
science course, with a technology-oriented approach (with negative sign’)
(Koutsogiannis, 2007b) [48].
Due to the sudden transfer to distance mode education as a result of the COVID19
pandemic was chaotic.
Students in Greece seem to be quite familiar with technology, but use it in their daily
practices, such as communication (social networking by Instagram, Facebook,
Messenger), entertainment (YouTube), playing digital games (e.g. Roblox). Parents
consider this activity to be natural, but not particularly natural in school environment
(Koutsogiannis, 2007a; 2011) [49, 50].
The policy makers tried to support distance learning in the light of COVID19
through distance learning by providing synchronous form of learning, with digital
libraries and websites (e.g. Photodentro (http://photodentro.edu.gr/lor/) [51], digital
school (https://dschool.edu.gr/)[52], digital platform "e-me" (https://auth.eme.edu.gr/) [53], platform "Aesop" (http://aesop.iep.edu.gr/) [54], video lessons
from the state television channel ERT (https://webtv.ert.gr/category/mathainoume-
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sto-spiti/) [55]. Teachers were adequately trained to upload material to the platforms
and accept the assignments of their students.
The study of the curricula of the Schools of Primary Education in Greece
(Tzifopoulos, 2019) [56], counted the courses, either compulsory or optional, which
are offered to pre-service teachers. In particular, 7 of the 9 university departments
offer from 4 to 10 ICT courses to primary school candidates. In total, of the 84
courses offered, which concern computer and ICT, 12 of them (16.7%) are
compulsory and, as can be seen through their contents, the 8 courses combine
theoretical orientation knowledge and laboratory issues. 2 are theoretical courses and
1 course has a laboratory character. It is noted that the student, who prepares for
teaching in primary school, mainly through free elective courses, has the ability to
acquire more specialized knowledge and enhance his/her technical and pedagogical
skills with the contribution of digital technology (Programming Languages,
WebQuests, Digital Games, Digital Comics, Virtual Learning Environments, Wikis,
Blogs, Websites, STEM Applications, Video Editing, Google Apps, etc.).
In the study programmes of the University Schools that prepare tomorrow's
preschool teachers in Greece, there are theoretical and practical courses, including a
smaller number of courses related to distance education (Tzifopoulos & Bikos, 2016)
[57]. In total 44 courses are aimed to Information and Communication Technologies
(ICTs), and only one third of them (14 courses) are compulsory. 7 of the compulsory
courses (half of them) are Computer Science courses. Three courses have theoretical
orientation for technology (theories for educational technology and ICT learning)
and four have a laboratory viewpoint, linking theory to practice.
Seferis G. [58] (Greek poet laureate 1963) in his poem “An Old Man On The River
Bank” wonders and suggests….
We the patient dough of a world that throws us out and kneads us,
caught in the embroidered nets of a life that was as it should be,
and then became dust and sank into the sands leaving behind it
only that vague dizzying sway of a tall palm tree. (ll.32-35).....
And yet we should consider towards what we go forward to.
Cairo, 20th June 1942
The academic terms of Spring 2020, Fall 2020 and Spring 2021 will long be
remembered, by both students and professors. For some, these semesters will be
thought of as a time and learning waste, for others, they will be held as an adventure
with new opportunities for learning.
Due to the crisis caused by COVID19, Aristotle University of Thessaloniki, along
with universities across the globe, was compelled to shift abruptly and with no
former preparation to remote teaching and learning.
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Especially for educators in the Humanities this was a terra incognita, an unfamiliar
territory which we had to navigate alone. Few, if any in our Department had taught
an online course and I doubt if any member of the faculty had any experience
designing or teaching in the online environment.
Here are my reflections to the following points:
(a) In the midst of the pandemic each of us, students included, had their own fears
and unknowns about the uncertainties of the situation which unfortunately still
remain for some. Also, many mentioned isolation, loneliness and information
bombardment.
Some students seemed to be uncomfortable sharing their living spaces on screen so
although I was not happy with the practice of switched-off cameras in the beginning,
eventually I permitted them to keep their cameras switched off if they preferred.
I had the feeling and some students overtly complained that they were overloaded
with classes and that it was tiring to be stuck sitting for long hours in front of a
screen. They missed even simple exercise such as travelling or walking to college.
Hence they seemed unable to manage their time effectively, or prioritise their weekly
tasks.
Although collaboration has not long been part of our culture, students seemed to
cooperate well. Chat was used to answer questions posed, either by me or amongst
themselves and small groups, were also formed on social media to discuss classes,
solve problems or exchange notes. On my part to maintain the feeling of a learning
community in Spring term 2020, at the beginning of this online learning adventure,
I organized a short series of extra curriculum seminars in which we explored what
the classical texts reveal about the human experience of past epidemics and the issues
of health and disease in ancient Greece. These seminars ran in parallel with the
term’s lectures and continued in the Fall after the summer break.
Unfortunately, members of the staff tasked all of a sudden with taking teaching
online exposed no collective cooperation to help each other. We were not united to
face the new reality with its plethora of common and urgent problems. Our ethos,
unfortunately not being one of participatory culture and community, remained
rigidly the same. We, the staff, saw each other only in the Classics Department
meetings and in Faculty meetings which were also held online, not often, and mostly
dealt with dreary bureaucratic procedures.
(b) Judging from the oral examination results and the participation in class I have
the feeling that the students’ learning was negatively affected. This was probably
due to initial unfamiliarity with working in distant mode at an academic level. There
were inadequate learning supports as many references were unavailable online and
only accessible in our departmental and Central library, both of which were closed
for more than a year.
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(c) The loss of in-person interaction and social life was felt acutely. All were
affected, especially those who were more gregarious by nature and they all seemed
to resent the lack of freedom of movement especially during the second lockdown.
1st and 2nd year students had no chance to taste the pleasures, charms and challenges
of college life, no chance to experience university as a temple of knowledge but also
as a hub of cultural and political engagement.
It was considerably difficult for students coming from other places outside
Thessaloniki. Some remained in their hometowns to save money while others, forced
to sacrifice their independence, returned home evacuating the city. Those who
remained in Thessaloniki were trapped in small flats often alone.
(d) One advantage was that all students had their own personal laptops and were
familiar with installing apps. So setting up Zoom was not a problem. Prior and during
the lockdown 1st year students of Philology had attended six two-hour compulsory
seminars which aimed at familiarizing them with New Technologies and the tools
for research.
The main shortcoming for research purposes was the inability to access our excellent
and unique Library of the Department of Classics and develop the habit of utilizing
and working in such a scholarly and stimulating environment.
(e) The Department of Classics does not require laboratory work, but has great
dependence on libraries instead, both local and international. During lockdown we
were handicapped with the inability to access many resources as not everything is
digitalised.
(f) The continuing budget restraints in the Humanities and Social sciences were even
more acutely felt during this period. Fortunately, funds were provided to the
university for buying platforms which enabled distant mode education to run.
As time progresses there is increasing demand from both students and staff to reopen
the campus following the COVID 19 precautionary protocols. If infections rise after
the summer tourist season and the university does not open one may predict student
unrest.
In conclusion: this whole experience has taught me as educator that we had put an
effort to function under the circumstances but we are facing a distortion of the
teaching procedure. Our aim as educators is not merely to transfer skills and
information but to stimulate lifelong learning, to provide support, discussion and
feedback, to encourage critical thinking, to set standards and demonstrate
professionalism, all while acting in flesh and in freedom.
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4.10

Ireland

As with most countries, the impact of COVID-19 on students in Higher Education
in Ireland has naturally been marked by adversity, inequality, shock, and a profound
sense of collective grief at what has been lost. Well-documented challenges included
digital poverty and marginalisation, assessment confusion, loss of community,
motivational struggles, isolation and loneliness, digital distraction, and inadequate
learning supports in places. However, it is also true that the closure of physical
campuses, and the sudden (and ongoing) digital pivot have equally given rise to
examples of immense resilience, innovativeness and solidarity, as students, teachers,
politicians, families, and all those associated with Higher Education have
endeavoured to come together in different ways to develop and implement supports
and solutions for the practical and personal difficulties that arose in, or were
exacerbated by, the coronavirus pandemic. For instance, a major initiative by the
Irish Dept of Further and Higher Education, Research, Innovation and Science in
July 2020 was the announcement of a €168 million package of supports for further
and Higher Education institutions and students - €15 million of this package was
specifically ringfenced for providing students with access to the necessary tools to
continue learning online, including laptops. By early 2021, 17,000 laptops had been
delivered to students via this initiative (O’Brien, 2021) [59], which aimed to improve
digital equity. However, the collective history of this period is still being written. To
date, two special issues of the All Ireland Journal of Higher Education have been
devoted to documenting the impact of COVID-19 on Higher Education in Ireland,
including staff (teaching, library) and student perspectives and practical approaches
[60]. The response to the pandemic within Higher Education continues to be
captured in multiple ways, including research studies, webinars, blog posts,
documentaries and conference presentations.
One of the most important effects of the pandemic relates to how students have
helped each other during this time. All institutions have their own stories to tell of
how students rose to the occasion time and time again. In Ireland, one of the most
impressive examples of student peer support was the work of the student interns in
the Irish Universities Association’s EDTL (Enhancing Digital Teaching and
Learning) project, which is a 3-year project, funded through the Higher Education
Association’s Innovation and Transformation Programme (https://edtl.blog/) [61].
The project aims to enhance the digital attributes and educational experiences of
university students through integrating and mainstreaming digital technologies
across teaching and learning practices in Irish universities; however, the onset of
COVID-19 in the first year of the project led to a refocusing of the project goals to
explore approaches to blended learning. A central pillar of this project is the idea of
students-as-partners, working with faculty and policy-makers to enhance the digital
learning experience for all. EDTL student interns were appointed in Ireland’s 7
universities, to raise awareness and share their experiences of digitally-enhanced
learning with the project partner. Working together, the interns produced a range of
resources designed to support their fellow students during the online learning period
– for example, EDTL Approach for Students: planning for effective learning during
Covid-19 (link) [62], a colourful infographic containing tips and guidelines for
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students studying from home. In addition, through participating in regular webinars,
the interns shared their invaluable perspectives and experiences of online learning,
providing insights into what has worked well, and what can be improved Another
example of student solidarity came from the students in the National Student
Engagement Programme (NSteP), who contributed a reflective piece on student
engagement and partnership during the pandemic to the All Ireland Journal of
Higher Education (Hassan et al, 2020) [63]. The focus of this article is on the role
of students in institutional decision-making, particularly relating to decisions made
at different stages during the online pivot – a key focus is on ensuring the continued
involvement of students in all decisions affecting their learning experiences in their
institutions, even during the period when they are not physically on campus. These,
and the many local examples of students working together in a spirit of collegiality
and support, represent one of the few silver linings along the cloud of COVID-19.

Personal reflection
My first reflection on the initial response of my institution, UCD, to COVID-19 is
included in the interdisciplinary paper presented at INSPIRE XXV in July 2020
(Georgiadou et al, 2020) [2]. This brief reflection focuses on my more recent
experience during the current academic year (2020-2021), which has taken place
fully online, and what I observed about the effect of the pandemic on my students’
engagement with learning and how they navigated the year.
While the loss of in-person interaction and social life was felt acutely by the students
during the academic year 2020-2021 as we moved in and out of lockdowns, and they
studied from their homes or student accommodation on campus, some of the
approaches we took as instructors helped to partially mitigate this. Student feedback
for my first year digital literacy module (Autumn 2020) highlighted what worked for
them under challenging circumstances. Some of the key observations are included
below:
x

x

Holding live classes via Zoom each week, rather than just providing
asynchronous lectures to be watched in the students’ own time. This helped
to build a sense of community for the module and allowed the students to
“meet” each other in the online space. It also provided a structure for the
week, which the students found to enhance their motivation. Breakout
rooms allowed students to chat with each other without the presence of the
instructor, which is important for bonding. I also permitted students to keep
their cameras switched off if they preferred, as some students might have
been uncomfortable sharing their living spaces on screen.
Recording each class, and making it available immediately afterwards, for
students who may have lost connectivity, were unable to attend the live
session, or simply wished to review it again. This is especially useful for
students in different time zones (which was the case for some), or others
living in noisy environments, where there may have been multiple
distractions during live classes.
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x

x

x

x

x

Using online polling and the “Chat” function extensively during the class
to generate lively discussion – to do this effectively, I engaged a tutor to
monitor the chat and respond to students, since it was a large class (180+)
and therefore difficult to manage alone. Many of my colleagues reported
increased student engagement via chat, when compared to typical in-person
classes – this has led us to consider how we might retain some of the more
positive aspects of online teaching when we eventually return to the
classroom.
Careful structuring of weekly module content in the virtual learning
environment (VLE), Brightspace, with a clear pathway through the learning
activities and materials – again, this helped students to manage their time
effectively and prioritise weekly tasks. While good practice in normal
times, it is especially important during a period where students lack the
typical structure of a day on campus.
Retaining group project assignments (despite my apprehension). This
turned out to be the correct decision, as it provided another opportunity for
the students to get to know each other, although groups dynamics had to be
very carefully managed in the online environment.
Encouraging students to set up social media groups outside of class, to
promote socialisation and bonding – most classes had their own WhatsApp
groups, which they used for communicating with each other informally.
Perhaps most importantly, maintaining consistent and friendly
communication with students throughout, checking in with students who
appeared to have disengaged, responding quickly to emails and messages,
offering support where needed and providing clear instructions for
everything. While this is essential in normal times, it is absolutely crucial
during COVID-19, when students may be stressed and feeling vulnerable.
A welcoming environment is an absolute pre-requisite for effective
learning, whether in-person, blended or fully online.

As we slowly move towards a return to on-campus teaching and learning, we carry
the lessons of 2020-2021 with us. Many of us, including students, are now more
technologically savvy than before – the digital pivot has equipped us with new skills,
that we may choose to harness in the future. Blended or hybrid approaches to
learning may become more common in the post-COVID period. However, the
pandemic has also raised awareness of the deep inequalities that frequently exist in
educational contexts, from technological, socio-economic and cultural perspectives.
It is to be hoped that the disruption and loss caused by the coronavirus may yet be
channelled towards an improved future educational landscape for all students.
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4.11

Kenya

Online learning as a mode of delivery is not new but due to COVID 19 higher
educational institutions had to drastically embrace it. The decision to temporarily
close educational institutions was actually prompted by the need for social
distancing, self-isolation and to avoid large gatherings of persons as it posed a
serious risk during the pandemic. The impact of the pandemic on Higher Education
institutions was abrupt and as such there was no contingency plan other than
attempting to continue classes remotely, through online classes.
(a) For students who usually undertake online learning, it was normal but for
students who were used to face to face learning it was a whole new experience as it
impacted on their socialization and also had an economic impact in terms of costs
involved that was prohibitive.
(b) Learning was disrupted in Higher Education institutions in Kenya and the
students had to shift from face to face learning to online learning. Some students
feared the transition to online learning as they feared the unknown. Those in the most
remote parts of Kenya with poor internet connectivity and lack of electricity were
the most affected as they could not access the internet and lacked digital devices.
They were left out as they could not attend virtual classes as such they could not
move with the rest of their classmates.
A recent study on use of electronic resources by postgraduate students during
COVID-19 pandemic at Masinde Muliro University using desk top research through
review of different studies was done and an online survey conducted using Google
forms; this methodology was adopted to elicit the required information. A sample of
18 postgraduate students at Masinde Muliro University of Science and Technology
were selected from sampled faculties. The findings showed that electronic resources
provide benefits for learning that are impossible physically, virtual libraries are
accessible at one’s convenience and everywhere as long there is reliable network
connectivity [64].
The findings further revealed that a total of 66.7 % postgraduate students reported
using electronic journals during the COVID-19 pandemic. 50% used e-books, 38.9
% used electronic thesis and 38.9% went for electronic research reports. 16.7% used
electronic manual scripts while 16.7% reported they did not make of use any eresources. The findings therefore indicate the preferred e-resources for majority of
postgraduate learners are electronic journals and books. Liewet Foo and Chennupati
[65] and Tenopir [66] established that that majority of postgraduate learners used ejournals.
(c) Students were affected psychologically as they were used to face to face learning,
and they wished they could maintain that. Loss of social contact and socialization
routines also affected them resulting to anxiety and even depression. Additionally,
the students were used to being in personal contact with the lecturer but now this
changed. El-Mansour [67] posited that traditional undergraduates were not
adequately prepared to deal with online learning. Most faced the anxiety of the
unkown, as they had never had any access to online learning, except for first years
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who had done one course that was conducted using the university Learning
Management System(LMS- https://elearning.mmust.ac.ke/).
(d) Some of the students lacked the digital devices required as they did not have
computers, laptops or even smart phones. Some lacked electricity or missed out due
to frequent power outages. The students also lacked internet connectivity and some
who had it complained that there was low internet connectivity. The high cost of
internet was the main challenge for most of the postgraduate students at 72.2%,
followed by limited finances to purchase electronic resources at 44.4% and lack of
computers to work on at the same rate. Poor network connectivity was another
challenge at 27.8 and lack of login credentials, 5.6% mentioned limited knowledge
on how to access internet resources. 56.6% of postgraduate learners reported that the
library staff are not available for assistance when faced with challenges in accessing
e-resources, while 44.4 % got support. An overwhelming 61.1% highlighted that
they do not get any updates regarding e-resources during the COVID-19 pandemic,
while 22.2 mentioned that the support is weekly and 16.7 % monthly [64]. Lack of
infrastructure poses a serious challenge [68, 69, 70].
(e) Sociocultural differences were experienced by the students in terms of social
class as students from well off families had an advantage over students from poor
families. Those from well off families can afford laptops, computers, smart phones
and can even access internet unlike those from poor families. Students from the
marginalized parts of the country and pastoral families were the most affected. The
nomadic lifestyle causes them to move in search of pasture for the livestock. They
are equally affected by tribal conflict, natural disasters and displacement. There is
definitely need for action by the government to support education in emergencies
and displaced communities. Further those living in rural areas do not enjoy good
infrastructure such as such they experience challenges of poor electrification and
poor internet connectivity unlike those living in towns.
(f) Lecturers and students were trained on e-learning. Further some institutions of
higher learning partnered with mobile phone providers to issue data bundles to both
lecturers and students at a low cost. In some institutions such as Masinde Muliro
University of Science and Technology lecturers and students were provided with
data bundles and the institution catered for the cost of data bundles. The university
LMS has played a critical role and has had some success. There technical support
provided to staff has been instrumental for staff in preparing for their lectures
successfully.
The closure of educational institutions is likely to affect education quality negatively
due to disruptions in learning. However, by embracing online learning there may be
continuity in learning. Students and lecturers should be continually trained on the
use of various Interactive audio and even videoconferencing platforms and
applications for instance Microsoft Teams, edX, Moodle, Zoom, WhatsApp, Google
Classroom and Skype. Students should be enlightened on the importance of online
learning especially in the wake of COVID-19 so that they may have a positive
attitude towards it. Online learning should thus be embraced fully by institutions of
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higher learning as this seems to be the new norm. There should be efforts by the
libraries on availability of extended access or new additional e-resources including
databases. The Library should organize regular virtual trainings through different
platforms such as Zoom, Microsoft teams or Google meet to provide students with
necessary search skills for relevant e-resources and exploring on the immense
opportunities at their fingertips such as webinars, virtual conferences and online
courses.

4.12

Nepal

In Nepal, there are 11 public universities with 1442 colleges that include 150
constituent colleges (directly managed and financed by a university) and the
remaining are affiliated colleges (offers programs that lead to a degree by the
affiliated university, but is funded and managed by either a community or a private
sector) [71] These higher education institutions (HEIs), except for Nepal Open
University, use in-person classroom set up for teaching and learning activities. After
the government-imposed lockdown as a measure to contain the COVID-19 virus,
some of these HEIs sought ad-hoc solutions in the form of virtual classrooms.
Among these HEIs, Zoom is found to be the most popular tool used to conduct virtual
classes followed by Google Classroom and Microsoft Teams. This may be because,
Tribhuvan University (TU), the largest university in Nepal that enrolls around 79%
of the students [72] started virtual classes using Microsoft Teams in the university's
main campus and its constituent colleges. The university urged its constituent and
affiliated colleges to conduct virtual classes wherever possible. [73] A few other
universities also followed and started virtual classes, for example, Kathmandu
University (KU) used Moodle and Google Meet for teaching-learning activities [74]
Some affiliated colleges that comprise the largest portion of enrolments depended
on the free subscription of Zoom to conduct their virtual classes.
HEIs decided to move their teaching-learning activities to virtual classrooms almost
overnight. This was perhaps the only viable solution at the time. But the question is,
was it a pragmatic solution in the case of Nepal. It may be a reasonable solution for
other countries, but the situation is not the same in Nepal. Based on our survey data
and discussions with HE teachers in Nepal, we will dissect and explain the problem
in adopting the solution in terms of its reachability and effectiveness.
By reachability, we meant whether a virtual class is inclusive enough so every
student can participate. Due to the ununiform distribution of university resources,
many of its constituent colleges lacked both infrastructures as well as human
resources with the knowledge and skills needed to run virtual classes effectively.
The situation was not different for the affiliated colleges. Besides, their students
come from different socio-economic backgrounds. A significant percentage of
students come from poor families who could not afford a computer with an Internet
connection. In addition, due to the rapid increase of COVID-19 cases in the city,
many students left the city to return to their rural homes where there is no electricity
and Internet connection. Not to mention, power outages and Internet disruption are
common phenomena even for city dwellers in Nepal. The university's decision to
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adopt virtual learning affected every student’s reachability, but those with a weak
economic background and living in the rural areas of the country were completely
excluded.
The effectiveness of virtual classes in terms of student’s academic performance has
yet to be seen. But the picture depicted by our data and some recent survey studies
[75], [76] do not leave room to be very optimistic. Students who participated in the
virtual classes faced several challenges, for example,
x

x

x

x

Students can use their own computer and Internet connection, but along
with that they also required the necessary software to conduct and
participate in virtual classes. Moreover, they need technical support from
the HEIs to effectively and efficiently use the technologies that were almost
alien to them some time ago. HEIs are found to be unprepared to effectively
organize a virtual class. Many colleges do not have even institutional email
for their faculties and students. Only a few HEIs use a learning management
system (LMS). To host virtual classrooms, the affiliated colleges luckily
had free services of Zoom and Google Meet. The students rarely received
any technical support from their university/college and other organisations.
Along with necessary hardware and software, reliable Internet connection
and uninterrupted power supply are must both for conducting and
participating in virtual classes. In Nepal, unreliable Internet connection and
power cut are common problems. The situation of Internet connection and
speed had aggravated during the lockdown due to a high demand
bandwidth.
To exacerbate the situation, the lockdown occurred towards the end of the
academic year. This disrupted and delayed syllabus completion for the
academic year, examinations required for transition or graduation from HE,
and admission examinations and procedures for entry into HE. This has a
significant impact on the university academic calendar. Moreover, it put
pressure on course teachers to complete the syllabus in reduced contact
hours. Consultation with a teacher when facing difficulties became rare
and shorter for students in the virtual classes. Eventually, this has impacted
students’ academic interest and satisfaction. Most students who reported
having a serious learning attitude before the pandemic now have degraded
to a casual learning attitude. Furthermore, the pandemic has made an
adverse impact on the students’ learning, reading, writing, and studying
concentration.
The course designed and assessment method practiced by HEIs are highly
based on face-to-face learning where most courses at bachelor level (this is
important because 88.28% of the HE students are enrolled at bachelor level
[72]) have laboratory works, which were most affected by the lockdown.
For several study programs, they practice two levels of assessments. In the
internal assessment, the course teacher evaluates a certain percentage of the
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total grade. The students who have passed in the internal assessment are
allowed to appear in the final exam conducted by the university for the
remaining percentage of the total grade. The internal assessment was
conducted online with a lot of uncertainty and confusion among students
and teachers. Most of the students who participated in our survey are
dissatisfied with their internal assessment grades. Add to their woes, their
final exams have postponed and cancelled several times, and more
importantly, the universities have no alternative plan or feasible option to
replace this exam with.
Decision to migrate to a virtual classroom was sudden and without any
proper consultation from the related stakeholders, such as affiliated college
managements, course teachers, students, and parents. Private college
managements had difficulty in monitoring and managing their teaching and
learning activities. Many teachers from non-technical fields of study lack
even basic IT knowledge and skills, and they seldom use IT tools and
services for teaching and learning purposes. Further, they have no formal
training and experience in teaching online. Therefore, putting the
responsibility on them to conduct virtual classes without any formal
training was definitely not a rational decision. Then, there were no formal
guidelines from the university on how academic affairs like internal
assessment, laboratory works, field works, and attendance (some programs
required 80% student attendance to be allowed for the university exam)
should be dealt with. Students had not the same level of collaborative
engagement as in a classroom, and a friends-packed classroom environment
that they relished. And finally, parents were unsure about if virtual classes
are worth the expensive tuition fee they pay.

Presumably due to these all challenges, the students believe face-to-face classes to
be more productive and practical and thus preferred over other modes of classes.
However, along with all these challenges, the students reported some positive
prospects of the pandemic lockdown. They reported spending more time with family,
and on physical activities that were waning due to busy life and increasing screen
time.
Although this is the first time HEIs are encountering such an uncertain situation,
they must learn from this pandemic and reform the education system in the country.
University administration and educationists must revise and adopt appropriate and
affordable curricula, pedagogy, and evaluation methods that can be fit for such
situations in the future [76]. The government has the responsibility to solve the issues
of Internet connection and power supply. Moreover, the government’s perspective
and priority towards HE must change and reflect through its policies, governance,
and resource allocation. This is the time to be proactive and digitize HE in Nepal.
Last but not least, IT knowledge and skills are must-have for every field of study.
So, teachers from every field of study should learn and get familiar with needful IT
knowledge and skills and utilize them for teaching activities.
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4.13

Romania

Despite the chaos created by the onset of the COVID 19 pandemic, Higher Education
in Romania reacted quite well to the challenges created. The vast majority of
universities already had online platforms in place, which they used mainly for
students enrolled in distance learning programmes.
Also, immediately after the first lockdown, the Universities' management created
online meeting platforms for members of the teaching staff, distributed by faculty.
These meetings created opportunities for professional development and efficient
utilization of digital tools. This effort has continued through numerous training
sessions and online conferences with this focus. If until March 2020, some teachers
were still reluctant about communicating with their students virtually, this aspect not
only has changed but has also met a completely new direction.
Even though it represented a new way of work, totally unknown for some, most of
the teachers started to perfect their way of conducting teaching activities in an online
environment.
Still, this year has also brought longer hours spent at the office, in front of a
computer. The price paid was materialized in back and eyes pain, headaches, and a
high rate of tiredness.
In 2020, at "Transylvania University" of Brasov, all the teaching activities were
conducted online, throughout many concurrent activities, especially
videoconferences. There were also asynchronous activities, formative evaluation
activities, browsing of informative materials (course support, book chapters,
scientific articles).
In order to find out students' opinions, we developed a questionnaire and distributed
it to them through social media groups and conducted interviews via phone. Most
students perceived the transition to the virtual model of education as very abrupt.
Many were rather reluctant to the proposal to move to the online learning
environment, but they still felt that they had adjusted at some point. One of the
students confessed that "Initially, I liked the idea because I stayed with people I loved
and didn't have to stay in the dormitory. However, after a few months of isolation, I
wanted to go to university because I understood the teachers' explanations
differently." Other students felt a higher level of anxiety, stress, or even
disappointment with what they were initially offered. Fear of failure, lack of
socialization, low levels of interaction had the most profound negative effects, even
leading to a decrease in interest in a particular subject.
Student learning has been greatly affected. Many students felt they had to put in
extra effort to cope with the demands. Also, the most demanded skills were
organisational skills, especially time management. Many experienced difficulties in
staying focused in front of the computer while watching online courses that were
running synchronously. Some recognized falling behind in the material. But some
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opinions highlighted the role of willpower in adapting to the new form of learning
and felt that they performed very well, not being influenced by these changes. "I had
the impression that I would not learn anything, but I was wrong."
All students felt that they had the appropriate technology to conduct their courses.
Cases of socio-economically disadvantaged students were reported at the beginning
of the pandemic to the university management. The measures taken were: provision
of a high-performance device (laptop) for teaching activities and the creation of
internet access for those who could not connect from home. However, many of the
students noted these socio-cultural differences between students. Most of them refer
to those related to economic status and social class. Gender, nationality differences
were not noted.
In order to cope with the labs and seminars conducted online, many students felt that
only by being actively involved could they understand the subject matter. Some
aspects were extremely difficult to understand, but from January 2021, "Transilvania
University" of Brasov switched to a hybrid mode of teaching and learning.
Therefore, labs, seminars and practical work are conducted face-to-face, in small
study groups, and courses are conducted online. Many of the teachers have been
vaccinated before the new format started and meticulous procedures have been put
in place to work in proper hygienic conditions.

4.14

Russia

Spring 2020 brought us to the challenges nobody could have imagined. Chinese
coronavirus pandemic seemed to be far away and unrealistic. So when we were told
to leave our classrooms for an uncertain period because of the danger of this virus it
sounded like a nightmare. Having no experience (or rather poor) in online teaching,
first feeling a babe in the woods, we had to learn new ways of sharing knowledge
with our students, teaching them not only academic issues but ways to survive in
new environment.
Both teaching staff and students thought of this transition to the digital world as an
absolutely temporary change. Some were going to relax for a while before coming
back to their university classrooms. Then the situation turned out to be much worse
brining lots of people to stress. Everyday news on the number of people getting
COVID19 and having health problems, reality of virtual mode of education, lack of
access to the necessary equipment and the Internet, lack of face-to-face
communication made the stress even more severe.
Samantha K Brooks et al [77] in their paper The Psychological Impact of Quarantine
and How to Reduce it: Rapid Review of the Evidence published in Lancet in February
2020 introduced the results of a Review of the psychological impact of quarantine
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using three electronic databases. They stated that most reviewed studies (the total
number of papers found and analysed was 3166) reported negative psychological
effects including post-traumatic stress symptoms, confusion, and anger. According
to the research stressors included longer quarantine duration, infection fears,
frustration, boredom, inadequate supplies, inadequate information, financial loss,
and stigma. We could see similar problems in our students majoring in any fields at
any level.
We teach different courses, English, Interpreting, Chemical Engineering (in
particular, Modern methods of plastics processing and research) included. So it
seems obvious that students studying Linguistics, Foreign languages and other
Humanities didn’t have as many problems as their fellow students studying
Engineering as the former can get access to various linguistic materials (learning
resources such as theory, exercises, videos) to master their skills even themselves in
addition to their classes arranged by their professors. As for those studying
Engineering they could have felt great lack of access to their laboratories and plants
to develop their ability and skills in practical issues, e.g. carry out real plastics
processing working on industrial equipment.
More and more students got tired of on-line education as they had to develop new
skills in their course added to their common specialized knowledge and learning
skills. As a result some students skipped all or most of online classes. Some students
failed to send their homework done or missed classes because of technical issues
(bad access to the Internet, failure of their hardware, etc.). The situation at the
University was similar to that indicated in an analytical report Lessons of StressTest: Higher Educational Institutions in Pandemic and after it, [78] in particular
more than 10% of students didn’t have devices capable enough to provide them with
all the characteristics and tools necessary for on-line education in the very beginning
of lockdown.
New reality made impact on lots of students. As a result most of them would prefer
face-to-face mode to online (those who felt lack of communication with both their
professors and fellow student), though there are students realizing advantages of
both modes and ready to enjoy blended mode as they have an opportunity to save
time and money (spent for getting to the university and back home) as well as keep
away from overcrowded buses and trains thus safeguarding themselves from the
virus. They also appreciate new opportunity to manage their time and studying.
Interestingly the frequency of personal communication with lecturers during distant
education period decreased slightly while the duration of it at a time increased a
little. At the same time both the frequency and duration of communication with
fellow students decreased.
Thanks to university management students staying at the university halls of
residence in spring 2020 got better access to the high-speed internet; engineering
courses labs were postponed till the next term. As for autumn 2021 almost three
months were delivered off-line in the university classrooms with safety measures
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provided (requirement to wear masks, installing air-cleaning equipment, providing
on-line lectures delivery, etc.)

4.15

Slovak Republic

My direct observations and experiences that I want to present are from the Trnava
University in Trnava, where I work as a university professor at the Department of
Mathematics and Computer Science (Computing) of Faculty of Education. The
position of our department is specific in that we are responsible for preparing all
students of teacher training programs for the use of modern educational and digital
technologies in school practice. In addition, our department guarantees quality
training of teachers of computer science and mathematics in connection with another
approbation subject. All accredited study programs can be freely combined in pairs.
The most popular and numerous study groups include computer science with
mathematics and computer science with English language and literature. In smaller
numbers groups for computer science as second subject, our students (future primary
and secondary school teachers) will choose biology, chemistry, German language,
etc. Our task is not only to equip students with theoretical knowledge of their
approbation subjects but also to prepare them for the future teaching profession - to
be a good teacher. Therefore, pedagogical practice directly at primary and secondary
schools is a part of teacher training at the university. However, the study programs
did not take into account that pedagogical practice will also be implemented
remotely in a distance way. A difficult situation arose that needed to be addressed.
During pandemic primary and secondary schools had enough problems of their own
and refused to admit students to practice. The well-established system of
pedagogical practice did not suit, it was necessary to change it during the process.
At the same time, other shortcomings in the training of future teachers surfaced.
The training of teachers in the field of implementation of modern didactic tools and
technologies to support education was focused on the full-time (present) form of
teaching. The creators of the study programs, as well as the authors and
implementers of educational software products and electronic educational materials,
did not anticipate that distance education would become the main form of education
in compulsory school attendance. Distance teaching and distance learning were
rarely used under normal condition, and individual study programs were also
implemented only rarely. (This is only the case with integration in different ways
and to different degrees of disabled pupils, athletes, excellent sportsmen,
exceptionally gifted children, etc., who could not fully and regularly attend daily
classes). Developments during the COVID-19 pandemic have shown that distance
learning can become a harsh reality overnight. At that time (already during the first
wave of the pandemic) all schools were forced to accept this reality and solve the
problem of education operatively. A situation arose where a number of problems had
to be solved "on their own" and answers were found to many questions related to the
operational solution of the problems.
How to continue teaching? What tools to use? Which environment to apply? How to
involve students in the educational process? Will students have sufficient and
suitable technical and technological equipment? Will online learning work on
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mobile phones, tablets, computers or laptops? These and many similar questions
have been asked by teachers and school principals. Each school chose its own path,
its own approach and strategy, and used different tools and environments to
implement distance (online) education. It was common practice to use many video
conferencing systems in one school. Each teacher chose the one that suited him best
(or who he knew) from those that were available.
There was a lack of any central coordination (or arrived late), not only in connection
with the use of tools, but also with the preparation and implementation of the
learning process. Sometimes students had multiple online activities scheduled at the
same time and had to learn to use numerous environments that they were not used
to. The instructions of the Ministry of Education came too late and the schools acted
to the best of their knowledge and belief and at their own discretion and assessment
of the situation and conditions in which they found themselves. Higher education
institutions preparing teachers have solved the problem of changing the concept of
study programs and innovating the content of many subjects in teacher study
programs. To carry out a curricular transformation, they had to find the right answer
to many questions. What needs to be included in teacher education programs at
universities? Which problems and topics are general regardless of the studied teacher
specialization and which are specific and are related to subject approval?
Forced distance learning during the COVID-19 pandemic indicated various
problems and confirmed certain facts that did not manifest themselves in the
daily forms of teaching implementation, or they were not so obvious. These
include the following:
• Schools, teachers, and students have not been and still are not well prepared
for the distance form of education;
• Teachers, although skilfully preparing various e-learning tools and
applications for full-time teaching, still lack experience in creating online
materials and providing online education;
• There is a lack of coordination, cooperation management and planning of the
process of creating educational materials, both in terms of content and form;
• School information systems are rarely used in full and many of their functions
are not known to teachers or school management;
• For the lack of competencies, professionalism, knowledge and information
about SIS for the management of primary and secondary schools and school
facilities as well as their selection for a particular school, it may be pure
coincidence without the belief of the correct choice;
• Teachers did not meet and, until the pandemic, did not use any complete
software systems for distance (online) education in the full range of curricula;
• Schools have used and continue to use different distance education systems,
and in some schools very often more than one at a time;
• Schools are not sufficiently informed about distance learning opportunities as
well as the digital learning materials they have at their disposal, the
educational portals, websites and nests (and their contents), which are freely
accessible and which they are free to use.
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Therefore, it is important that future teachers in the field of higher education acquire
sufficient knowledge about the forms and means of distance education and also that
they know the basic school information systems that are currently used. Teachers'
knowledge of information systems must be broader and deeper than at the level of a
skilled intelligent user. They need to know what SIS services they provide and how
to use these services effectively. As part of pedagogical practice, they must also gain
practical experience in using SIS. Computer and Internet security, personal data
protection and current legislation cannot be ignored in the use of ICT and modern
SIS. Security and reliability of information systems are among the basic
requirements for their deployment. Information systems are constantly exposed to
various risks, such as information leakage, information system failure due to
weathering or human error. For the proper functioning and credibility of the
information system, the mentioned risks should be prevented, or at least timely
preparation of potential users - teachers and school management. Therefore,
knowledge about SIS must be included in every study program of teacher training.
It would be best to include their teaching in the common ground that is the content
of all teaching programs.
Another acute problem that needed to be solved was the problem of how to
implement the teaching of practically oriented subjects. Examples include laboratory
work in physics, chemistry, biology, computer science, design tasks, construction
and programming of robots, and many more. Here came the word implementation
of practical exercises according to the video-instructions, the use of educational
films and videos, the use of virtual and remote laboratories, trainers, emulators,
modeling, the use of simulation tools, virtual and augmented reality, etc. A
comprehensive solution to this problem is more difficult and there is no room for us
to discuss in this paper. We have described and presented some solutions in more
detail at many national and international conferences in 2020 (IATED, IMSCI), [79,
80]
For example, in teaching programming in distance for online, we have successfully
used the MS-Teams screen sharing function. The teacher could present the problem
on his/her screen to show and explain the solution to the problem and the procedure
for debugging the program. Similarly, the student could present his/her suggestions
and ideas for a solution, and the teacher and other classmates could advise and help
him/her complete the program and improve the software application.
It is true that the teacher stayed more at home during the pandemic than under normal
circumstances, but this does not mean that she/he had more time for the family, to
enjoy time together, to relax and have fun. Obligations of children in distance
learning; preparation of study materials and own teaching; control and correction of
submitted tasks are very time consuming. Teachers are exhausted and tired and often
"burned out", but they live with the hope that the emergency will end in the
foreseeable future.
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4.16

Spain

As humanity today faces an unprecedented, multifaceted crisis, its consequences
have not left the education sector unaffected, at all levels [81]. In fact, the phrase "I
attend the university" takes on new dimensions in the time of the coronavirus. The
scenario of uncertainty created by this pandemic is on the agenda for future actions
and guidelines, as the challenge that arises is the management of today and the
preparedness for tomorrow.
(a) The transition of Higher Education from the traditional form to the online has
disrupted the regularity of academic life. In Spain, schools and universities were
initially closed precautionarily in early spring of 2020, following a similar course
with most European countries, as Greece. In the universities any academic activity
is carried out at a distance and research, teaching or supervision is conducted
remotely, via e-learning or digital platforms. Indeed, ministries issued instructions
for the conduction of distance examinations at universities and the support of the
doctoral dissertations of PhD students.
But the question remains; how satisfied were we with this rapid migration to fully
virtual education in the age of the Coronavirus pandemic? As the direct interpersonal
contact, along with the interaction, which are key components of every learning
process [82, 83], are lost, not only the form of education but also its qualitative
elements have changed.
(b) As a person, who has multiple roles, I faced special challenges during this period,
trying to personally address the needs arising from the pandemic. The psychological
footprint and the impact of the pandemic is part of my daily life and is something I
have been reflecting on from the perspectives of being a school psychologist in a
special education school, a PhD researcher in psychology at a Spanish university and
a member of a family and a community that is being affected this period.
For the last 3 years I have been researching the roles and tasks of the school
psychologist, a profession that has changed significantly in the last year. In
particular, a variety of strategies have been adopted to continue the psychological
support of children, through online counseling, etc., involving both in-person and
remote strategies [84]. Moreover, it is quite possible that psychologists themselves
have changed as professionals, in significant ways as the pandemic develops [85].
In fact, what the pandemic brought about was a shift in mental health and mental
resilience.
One of the difficulties I had to face was the change of both my working status and
the subject of my dissertation under investigation. At the beginning of the pandemic,
as observed by Farmer et al. (2021) [86] while many educational institutions have
chosen to adapt instructional materials to be delivered online, it was not clear
whether the same was expected from the school psychological services. This
uncertainty was reflected in all aspects of my activities.
The above conditions have raised strong doubts about my research ideas and whether
they are now obsolete. Doubts arose about whether the roles traditionally assumed
by the school psychologist, actually meet the psycho-emotional needs of the school
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community and families during the pandemic. In addition, I began to wonder
whether the role of the school psychologist should now be expanded in order to meet
the needs of the wider community, as the school is part of it. What is the role of the
school psychologist in strengthening the mental resilience and well-being of teachers
and families began to concern me. Given the relevance of psychology to the current
health crisis, it is a new challenge for me to include the above issues in my research
projects.
Within the new working conditions, what it was needed was to maintain a balance
between working demands and academic requirements. The paradox encountered at
this phase was that while I was also affected as a person by the lockdowns and the
pandemic I had to mentally strengthen the students and their families and at the same
time to study the role of the psychologist, as an external observer. This certainly
seems like a major challenge for a professional.
(c) Undoubtedly, doctoral research is a complex, demanding and time-consuming
process, which can offer a path full of opportunities for critical thinking, learning
and insight. Regarding my university studies, they have been moved from person to
person in online work, through applications such as Zoom and social media, e.g.
Viber, Skype. At the same time, during the period of the temporary closure of
universities’ operation, the Education Ministries in both Greece and Spain, decided
that the process of public support for doctoral dissertations should be carried out by
distance methods, via video conferences.
Although I try not to affect the speed with which my dissertation is processed, when
events are in full swing, the course of the dissertation goes backwards, especially
considering the fact that Spain is among the countries most affected. The frequency
of communication with my supervisors has decreased significantly, particularly in
the second wave of the pandemic in Europe.
During this period, the paradox is observed that while we all have much more time,
we tend to remain more immobile and inactive. However, this situation seems to
have worked in my case, as I managed my time quite wisely. Thus, the time I would
once devote to activities outside the home and work, is now devoted to my doctoral
dissertation.
(d) Research efforts since the beginning of 2020 have shown the impact of the
pandemic on the psychological functioning of both students and adults, with a
particular focus on the impact of lock-in, school / university closure and quarantine
on adaptation, especially in more affected countries, e.g. China, Italy and Spain.
Indicatively, the literature shows that during the quarantine period many people
experience anger, confusion, symptoms of post-traumatic stress, etc., as a result of
changes in their daily routine and working conditions [87, 88]. Additional challenges
include feelings of loneliness and sadness, social alienation, increased time in front
of screens and reduced physical activity.
Personally speaking, the pandemic situation also has a significant effect on my
personal resilience. Practically, my support network was limited, as my friendly and
relative network was forced to move away and thus I turned to other spiritual
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influences for guidance and motivation. This lack of support in the current situation
prompted me to discuss these issues within my doctoral dissertation.
An important struggle during this period has been the inability to separate work from
home. Working from home and the lack of space as an office, both for my work as
a psychologist and for my research work, I feel is a form of intrusion into my family
and personal life. Undeniably, this condition is a very stressful situation for many
people.
The COVID-19 pandemic has created instability, anxiety and fear, and there is great
uncertainty about when schools and universities will reopen and this crisis will
subside. The things that until recently we took for granted (education, work, etc.),
are now on hold for an indefinite period, which affects our mental well-being.
In conclusion, I believe that these reflections, although subjective, emphasise the
universality of emotions in such circumstances. Sharing common views and
emotions can give us a sense of security and acceptance, as we do not feel alone in
this scary and anxiety- provoking period. As we often tell our students, in order to
show them the need to seek psychological help and support, "even Superman goes
to his psychotherapist to discuss how he feels about his accomplishments," it is
helpful to seek for help, if necessary, especially in the “stay at home” period.

4.17

Turkey

(a) In the midst of March (13rd march), 2020 face-to-face education stopped in in
Higher Educationinstitutions. For two weeks there was an empty period. As it was
the beginning of new pandemic period, which was quite unknown initially, Higher
Educationinstitutions and Higher EducationCouncil needed to prepare infrastructure
for distance education and make new regulations, make new decisions and choose
the following path to go. When the teaching and education activities stopped,
students left the dormitories and went to the cities where they parents live. For a
week students and lecturers waited. During this time Higher EducationCouncil of
Turkey took infinitives.
(b) Approach of Higher EducationCouncil of Turkey: According to the press speech
of Prof. Dr. M.A. Yekta Saraç (Head of Higher Educational Council of Turkey [89],
in one week time model planning was made and examples from the world were
analyzed. Decisions of the authorities of Higher Educationcouncils and universities
from United States of America and European Countries, where the pandemic crisis
reached the top, were examined and analyzed. Universities in Turkey were asked to
inform the Higher Educational Council about their infrastructure, capacity,
sufficiency or insufficiency for distance education. Pandemic Consulting
Commissions were established in the universities in Turkey. Route Map of Digital
Transformation during pandemic crisis was prepared. This roadmap has five
sections:Legislation, Infrastructure, Human Resources, Content, Implementation. In
terms of Legislation, major changes were made in the Rules and Procedures of
Distance Education. According to the new decision made, distance education will be
activated providing that it shall be limited with only this pandemic period. As for the
Infrastructure, feedback from the universities were evaluated. It is satisfying that
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many universities have capacity for distance education. Before the pandemic 123
universities in Turkey had UZEM (Distance Education Teaching Implementation
and Research Center). Also for the field of Human Resources, there were some
investments. For example, within the frame of Digital Transformation Projects,
training was given to more than 6000 faculty members and 50.000 students 2 years
before the pandemic by Higher Education Council of Turkey. The other factor was
Content. Yekta Saraç told that many faculty members and lecturers in Turkey have
experience of preparing content. After his speech, in the new starting pandemic
education period, the universities opened their course materials and contents for
open access. Also Anadolu University and Istanbul University, which were
providing open and distance education, besides their formal education program,
opened their digital materials and recorded courses for open access.According to the
decision of YÖK (Higher EducationCouncil of Turkey), common course materials
were opened for access.
(c) What did universities do?: With the sudden outbreak of pandemic crisis,
universities improved their distance education infrastructure, rapid meetings were
held out with lecturers, faculty members. New working bodies and teams were
established within the universities to manage the Distance Education System of
Universities. Committe meetings were held out within the universities. Some
universities employed new IT staff to contribute to the efficient running of the
distance education systems. Orientation programs were applied to students and
lecturers. Also various trainings on how to use distance education tools, how to make
video edit, how to prepare video material were made for lecturers and faculty
members.
(d) From the perspective of students: As a research assistant working in the
university, I witnessed what students experience during this process. Some students
reported that they found it hard to adapt to the new system, their social life has ended
and they cannot concentrate on what they do. They were concerned about how the
exams would be carried out, how they would make their presentations and how their
performance would be graded. Some students did not have Internet facility at home,
some had fewer financial opportunities to get Internet service for their home. I the
university I work (Ankara Yıldırım Beyazıt University) we had some international
students from Africa and other less developed countries. Some of our African
students returned to their countries. Due to the poor infrastructure of Internet, they
could not access to courses or distance education system. Some of the students did
not have necessary equipment and they used their mobile phones to connect to the
system. From the other hand, there were also students who enjoyed this period and
who found it more fruitful to work from home. Some of my students reported that
their scores got higher during Pandemic. Some of the exams turned into assignment
version and they told that they found it more practical than multiple choice or open
ended question format exam.
(e) From the perspective of lecturers: Some of the lecturers I witness during COVID
19 pandemic reported that working from home is saving time and energy. We do not
spend time for transportation or driving but we put our all effort to enable the student
participation in the class, or dealing with system errors, problems that occur two or
three days a week. They told that sometimes their Internet connection got poor as
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well. Even though working from home seemed attractive at the beginning, it can be
problematic to resolve system problems in the middle of the course. They reported
that because of the system problems, they lose their concentration in the course. Also
they say that when the camera of the students are closed, it is hard for them speak to
the screen and get motivated. They also spent a lot of time to prepare video
recordings for the courses. They recorded some of the live courses with students but
some said that it took time to edit the videos later. But now they also report that they
got used to this system and the infrastructure is getting more stable. They have learnt
to cope with this process and this process might be the beginning of new hybrid
system and they prefer to use hybrid system in the post-pandemic process.

4.18

United Kingdom

4.18.1 The impact on students in the UK: reflections of a parent
United Kingdom (UK) universities have mostly been functioning online since March
2020. In 2021 we have been allowed to run some health related programmes on
campus where there was no other way of delivering the curriculum. Some research
students have been able to return to their labs under very strict safety measures.
Current UK government advice [90] is that we can return to campus in May 2021,
but the reality for most UK students is that the academic year is over by then.
September 2021 is now the planning date for any significant return to face to face
teaching.
I have two daughters, one who is in final year at university and the younger who is
at a further education college and will go to university in September. These are my
reflections on their experiences and those of students at Middlesex University where
I work as a library manager.
Our youngest has done the entire university application process virtually. There have
been no visits to campus. Visits may become possible later this term, but that is too
late decision making as choices have already been made. She will be arriving at a
University to study and seeing it for the first time the day she arrives. This is reflected
in the Middlesex University information for prospective students [91].
For our eldest the move online have had benefits. Of all the changes, recorded
lectures online are much preferred as she can do the lectures in the best order for her.
This is something she would like programmes of study to keep, rather than going
back to live in person lectures. She told me of the advantages of focussing on one
subject in the morning and another in the afternoon rather than back to back live
lectures where the second lecture overwrites the learning from the first. Our younger
daughter is dyslexic and so lectures she can pause and rewind are much preferred to
trying to keep notes and keep up with the tutor. For students who have other
disabilities the recorded lecture is a vastly better option. It is ironic that COVID has
delivered for disabled students a vast improvement in provision in a way that years
of campaigning never did.
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On the down side 2020-21 has not been the final year my eldest expected and it has
on occasions been an isolating experience with very limited social contact outside
her flat of six friends from January to April. Her boyfriend, who she met shortly
before going to Canada for her 3rd year, has seen very little of her since she hastily
came back in March 2020 because of lockdowns and the need to protect parents and
grandparents from the risk of infection. It did not help his home city was a viral
hotspot under the strictest of lockdowns for much longer than other parts of the UK.
Worse still, the year below my eldest daughter are students who were supposed to
go overseas to study as she had and have found themselves studying overseas from
the UK. Not the gap year they had hoped for.
Middlesex has 65% of its students who normally commute from home. The
reductions in public transport and in particular bus capacity means that even if we
had been able to move back to campus this year, travel to and from campus would
have been challenging for our students. In the absence of teaching on campus, they
have had a very limiting social experience. This is not how university was meant to
be.
This situation has been even harder for new first years who might be in a hall of
residence flat with people they have not chosen to live with and harder still for those
international students who came to use and had to quarantine. Middlesex students
have told us how hard it is to live and study in a single room day after day. We have
also had to meet more basic needs with Student Welfare having deliver food parcels
to self-isolating students. We have seen an increase in demand for mental health
support. That team have found online support works much better than expected and
has enabled them to be more flexible in times of delivery, so has actually improved
the service we can offer students.
To support our students Middlesex University has lent out over 1000 laptops to
students with none and spent hardship funds on internet and WiFi for students in
homes with poor connections. We have many students from poorer families, a
situation compounded by parents being furloughed from jobs. Students have found
themselves in competition with siblings still at school needing access to the family
computer and, in the case of one programme, the professional body requiring an
exam means whilst the exam is in progress no one else in the family can use the
home internet lest the proctoring software reads their use as an attempt by the student
to cheat. This is very much an exception, most assessment having moved away to
more realistic formats. My eldest has become familiar with the open book exam run
over a 24 or 48 hour period, the assessment assuming books are being used but
designed to ensure it tests students reflective and critical thinking, which is harder
to cut and paste.
Where will students be next academic year? The hope is that the UK vaccination
programme will have reached 18 year olds by July 2021. Will this enable a return to
normal or will mask wearing and some social distancing need to continue? At the
time of writing, we simply do not know.
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4.18.2 United Kingdom - Reflections of an academic
The majority of the Faculty of Science and Technology students at Middlesex
University London, UK have had their teaching delivered online. There is still much
uncertainty with regards to students returning to campus but there is talk of using a
blended approach at the start of the 2021/22 academic year in the Autumn of 2021.
At an operational level, the suggestion is that large lectures will remain online, whilst
smaller, more intimate, lab sessions will take place on campus. Academics were
given choice over which platform they chose to deliver their teaching. I chose Adobe
Connect because this was used by the majority of colleagues in the Business
Information Systems teaching cluster. Here are my reflections to the following
questions.
(a) At the very beginning, the overall feeling amongst students was of anxiety over
the uncertainty that the pandemic bought. These feelings of unease and worry
dissipated, but never totally disappeared, after the first month of online teaching.
Once the students had acclimatised to the new online environment, and a structure
and regime had materialised, the majority did feel comfortable.
A minority did feel frustration over the denial of having face-to-face, on campus
teaching. They felt that the university owed them a partial refund on the fees that
they had incurred and paid. Interestingly, my observations are that those who voiced
these concerns were the usually those weaker students that struggled with
independent learning.
(b) The Systems Analysis and Design module that I teach on the Business
Information Systems and IT degree programmes was well-suited for the online
environment. My experience would argue that their learning might have actually
been enhanced. This is substantiated by the final grades achieved by the cohort in
this pandemic year, which were markedly better than the performance of students in
past years. The pass rate went up and the average modal grade for individual
assessment components also slightly improved across the board. Also, very positive
feedback was received from the student boards where students’ representatives are
given a chance to feedback to departmental management concerning students’
learning experiences.
(c) Every week, I ran a three hour online Academic Advice Surgery. This timetabled
session was open to all students and offered both academic support with taught
modules and pastoral care. Many used the sessions as an opportunity to socialise, as
opposed to using it for any academic purposes, allowing them to share their personal
experiences. Over half of these attendees did comment on the difficulty of working
from home and the denial of in person, human interaction. Interestingly, in one case
a student did state that the whole purpose of attending university was to escape the
domestic setting, where she felt enslaved, and to be liberated and free to enjoy the
company of friends and peers on campus. She was basically escaping servitude. The
denial of escaping this due to the pandemic had a severe impact on her psychological
health. However, there was also a subset of the cohort, approximately 40%, who
were typically highly motivated and academically strong, who enjoyed the challenge
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of working independently from home. They were students that had the support
structure at home (usually free from any domestic responsibilities, a personal space
in which to learn, the access to unfettered access to good technology, etc).
(d) Middlesex University London has been able to loan laptops to the student cohort.
Staff, including I, have been able to have laptop machines delivered to our addresses,
in order that we can deliver teaching from home. There was a sudden realisation, a
week into delivering the online course that my internet and WiFi connections were
poor. Thus, a new Internet Service Provider was sought, and an upgrade followed a
week later. There was a financial cost, which was not picked up by the employer.
The online learning and teaching sessions did reveal that a number of students also
faced the experience of having poor internet connection. However, some were less
unfortunate and did not have the means to upgrade.
(e) The students registered on the Information Systems Analysis and Design module
managed their lab work quite effectively from a distance. Adobe Connect has a
Whiteboard facility, which was used extensively by students to draw and model
schematic models, when sharing their answers to lab exercises. Likewise, tutors
could annotate these answers instantaneously with feedback in a live setting. In order
to reduce the load on available bandwidth, most of the tutor/student communication
was via audio only. On many occasions, when video was used there would often be
buffering on the connection, thus reducing the quality of the leaning and teaching
experience. The Breakout Room facility in Adobe Connect did permit small groups
of students, typically 3-4, in a lab session of 20 students, to be able to talk and share
screens in real time. This facilitated the social aspect to learning in the lab sessions.
(f) There were clear guidelines and support provided by the department and the wider
university in terms of delivering online teaching. Although I would argue that it was
not comprehensive. A small example to illustrate this is the failure to consider
whether both students and staff are working from home in an ergonomically safe
environment. For example, is the learning and teaching taking place in a well-lit,
well ventilated environment, is the furniture (chairs, tables) minimising physical
effort or discomfort, etc. Because the pandemic has shifted work online it does not
mean that an employer or service provider abdicates all duties and responsibilities
of health and safety of its workers/consumers. And this should be addressed by all
employers and fought for by all employees and trade unions.

4.19

United States of America

The academic terms of Spring 2020 and Fall 2020/Spring 2021 will long be
remembered, by both students and professors. For some, these semesters will be
thought of as time and learning lost, while for others, they will be remembered as an
adventure with new opportunities for learning. During the Spring 2020 semester, I
was living and teaching in Vladimir, Russia as a Fulbright Scholar. When news of
university closures and the ending of face-to-face instruction in Russia was
announced, my teaching as a Fulbright was finished, and I had to return home to the
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United States. As such, I did not have to rapidly migrate my courses to the online
format for the Spring 2020 semester. I would have to transition all of my courses to
the online format for the 2020-2021 academic year. However, I did have some time
to plan and prepare for this. Here are my reflections:
(a) During this time there were so many unknowns. What is this virus? Will I get it?
Will I die? Will someone in my family be affected? What about my job and my
income? What if? Life as we knew it changed in an instant. During such a stressful
time, it is hard to imagine that much academic learning could occur. However, I
believe that there are students that thrive in the online classroom, while there are
some students that are best situated in the face-to-face classroom environment.
According to a report by Celia Miller (2021) [92], 43% of college/university students
enrolled in traditional face-to-face classes had not taken online classes prior to the
transition to online due to COVID policies. Furthermore, in 2019, only 46% of
faculty members stated they had taught an online course. Given that, consider that
about half of the student population had little to no idea what to expect for online
learning, while only about half of the faculty had any experience designing or
teaching in the online environment, all in the midst of a pandemic with its own fears
and unknowns.
(b) I believe there are some courses that are absolutely well-suited for the online
environment; and for the student that is well-suited for the online environment, their
learning might have actually been enhanced. There are, however, some courses that
are not or actually cannot be taught online. For example, I teach an
Electrocardiography and Clinical Exercise Testing course each fall semester at my
university. I have been teaching this course as a hybrid course for several years now.
I have found that teaching the electrocardiography (ekg) component of this course
online has actually improved learning outcomes. It is impossible, however, to
practice clinical exercise testing online. Due to CDC guidelines and COVID
restrictions, students and faculty were not able to meet in the lab to practice these
skills, and the equipment required for skill development is very expensive; in other
words, no one has an ekg machine capable of running a treadmill in their home to
practice clinical exercise testing. It is one thing to watch a video of it; it is quite
another thing to operate all of the equipment independently while working with a
test subject walking on a treadmill and hooked up to an ekg. Lab-based skill
development learning most certainly was negatively impacted.
(c) As mentioned previously, with so many unknowns, this pandemic has been a
highly stressful time for everyone. That alone impacts ones’ psychology. I do
believe, though, that the required online learning modality affects individuals
differently. There are some for whom the transition has been accepted and embraced,
while for others, it is has had a negative impact on their psychology. Data from my
students in the US indicated that just over half (56%) preferred face-to-face learning,
while 35% preferred mixed online/face-to-face, and 9% preferred online only.
Common themes for why students preferred each are as follows:
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i.
ii.

Face-to-face – human interactions, they hate technology, need it for
motivation and focus.
Mixed and Online – accessibility, no class cancellations, flexibility for
work schedule and family life, not having to leave home

Given these reasons, it is easy to understand that depending on the perspective and
personality of the student, a student’s psychology would be affected differently. For
those that desire human interaction in-person, their psychology would tend to be
more negatively affected, while a student who enjoys working independently from
home and is now able to manage school requirements with family and work
obligations would tend to be more positively affected.
(d) It is a requirement for students attending our university to have a computer or
laptop. All respondents to the study survey indicated that they had some form of
technological device and Internet service.
(e) As discussed previously, some forms of laboratory work are very difficult, if not
impossible to study outside of a laboratory. However, it is possible for some types
of laboratory sessions to be held and potentially even offer superior results. For
example, I teach two sections of a course called “Personal Fitness.” This course
consists of “lecture” and “laboratory.” The lab component of the course consists of
teaching of and training in various forms of physical activities. Obviously, some of
the workouts have had to be adjusted – we are not able to teach/train with weight
machines or meet in-person for group exercise; however instead, lab sessions have
been meeting via Zoom where instruction is based on activities that can be conducted
in the home, with equipment found in the home. As lab classes are held via Zoom,
we are able to see our students completing the activities and can provide feedback,
and they are able to watch us leading the instruction.
I believe that this type of instruction, at least for some students, may potentially be
superior to how we have always taught/conducted lab classes. By this I mean that
students are now being taught for an entire semester all different types of at-home
exercises, all while they learn and realize that they can exercise from home. The
reality of physical activity participation is that a majority of Americans do not get
the recommended amounts. As always, the most common reasons for this are lack
of time and lack of money for gym membership. Our students are now being taught
that they can find time to squeeze in some exercise using what they have available
in their home, so time and money are no longer valid excuses for not exercising.
(f) I believe that most all of the policies that we received came from the Centers for
Disease Control and Prevention (CDC). While some of these policies hindered the
education process (such as not being able to practice skills in the laboratory as stated
previously), these policies were designed to stop the spread of the virus.
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4.20

Summary of section 4 on reflections

Reflections by their nature are bound to be largely subjective. However, through the
different experiences of the authors it was still possible to identify common themes,
problems, anxieties, and opinions.
The uncertainty and pressure caused by the pandemic presented challenges which
had to be addressed within a short time. Availability of and access to
suitable/adequate technologies as well as training of the staff, who were unfamiliar
with using online teaching platforms is a shared problem faced even by institutions
within advanced economies. A regional variation in internet technologies continues
to pose problems.
Social divides were exacerbated during the pandemic. Sociocultural and
socioeconomic differences were experienced by the students in terms of social class
as students from well off families had an advantage over students from poor families.
Lab-based skill development learning was negatively impacted upon. Much
creativity on the part of the academics enabled the development of simulations which
addressed these problems.
Despite the uncertainty and pressure caused by the COVID-19 pandemic, the cooperation and flexibility of universities and schools created solutions to address the
challenge. The pandemic also posed a necessity to review the technology and
internal competencies for digitized delivery of the teaching and upgrade the systems
and knowledge to develop an online learning culture.
One of the authors who is a PhD student concluded that “Sharing common views
and emotions can give us a sense of security and acceptance, as we do not feel alone
in this scary and anxiety- provoking period students do not feel alone in this scary
and anxiety-provoking period.”

5 Proposed strategies for alleviating the effects of the
Covid-19 pandemic on HE
It has been argued in Mystakidis et al. (2020) [93] that the HE world of e-learning
and social virtual reality learning environments, in general, should historically be
examined as in the pre- and post-coronavirus times and that any HE learners’ needs
and learning innovations should be classified accordingly. In this section, the authors
based on the needs analysis that appeared from the international research study
present suggestions for future improvement action and learning innovations
generated by the university and college educators and co-authors of this paper and
by the HE students themselves.
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5.4 Proposals from co-authors/educators
In the light of experience gained from February 2020 to May 2021 it was found that
online education (despite the initial shock) with appropriate attitude and policies
could:
x promote learning innovations in university education;
x strengthen the exchange of teaching experiences, and the sharing of
excellent courses;
x make the teaching process more standardised;
x enable all students to have more flexibility to arrange their own study time;
x improve the effectiveness and utilisation rate of classroom teaching;
x improve the motivation of the students to learn independently;
x attract students' interest in learning through the variety of forms and style;
x provide the students with multi-dimensional, multi-levelled, diversified
development spaces.
Notwithstanding, problems persist and, thus, the authors propose the adoption of a
strategy based on openness, transparency, and sharing of resources and knowhow.
In particular, the authors propose the following:
x Provide training to educators: Although many educators might be able to
use various e-learning tools, applications and platforms they still require
training for the preparation of materials and for providing online education.
Educators from non-technical subjects are likely to require additional
training and support.
x Encourage and identify innovations used by the academics (such as
animations, simulations, videos, as well as group work) which can alleviate
anxiety and enhance the engagement of their students.
x Ensure co-ordination and co-operation between management and
academics for the migration to and implementation of a virtual model of
education.
x Identify students from socioeconomically disadvantaged groups, so that
additional help can be provided (at least for WiFi access & loaned laptops).
x Identify students vulnerable to isolation, depression, and well-being:
provide support through more regular contact and encouragement.
x Develop and use awareness training to both academics and students on the
dangers from cyber-fraud, violation of privacy, and cybersecurity.
x Seek ways to involve the students more into the learning process.
x Seek ways that would promote student interactivity with each other and
with the lecturer, promote group work during class time and outside that,
and overall strive to make courses more interesting to the students.
x Enrich the course contents and context with new activities such as video
presentations, demonstrations of problem solutions, class debates and
discussions.
x Incorporate group work which encourages co-operation and support from
student to student.
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5.5 Proposals for improvement made by the students
All the proposals made by students are listed below in italics.
x Mental health factors should be more in focus rather than the technology
and the different program solutions.
x Moreover, recording lectures provide useful to students that work (and
can't attend live classes), and students that want to revise. Wish you the
best with your research!
x The books at the library should all be online.
x Platforms that are safe should be used more (If I am not mistaken Zoom
has some bad history and as we were doing lectures everyone could
access before they changed it to private e-classes after a whole semester).
x Tutors should make a Twitch channel so the students can support them
with donations and subs.
x The EU needs to hurry up with the vaccination process so that I can go
back to my life and continue my studies normally and how they were
designed to be taught
x The books at the library should all be online.
x Platforms that are safe should be used more (If I am not mistaken Zoom
has some bad history and as we were doing lectures everyone could
access before they changed it to private e-classes after a whole semester)
x I would kindly recommend institutions/universities to run mixed method
(online and face to face teaching).
x I want to tell all the lecturers that knowledge is more important than
teaching the course of study for students just to pass in the exam, no we
really need real knowledge that helps us in our life and our work.
x Students know definitely which mode of study they prefer.
x
I hope this pandemic teaches people how much we need each other.

6 Conclusions, Limitations of Study, and Further Work
6.4 Summary of Findings
The Crisis Distance Education (CDE) that was foisted on HE institutions, students
and academics across the world presented many challenges to the governments,
educational institutions’ leadership, staff (academic and support), and of course to
the students, who have been the focus of the international research study presented
in this paper. The sudden and rapid migration from traditional or hybrid (in some
cases) to fully virtual, online education had considerable ramifications regarding the
social, cultural, economic, political, ethical, and technical dimensions. Pre-existing
social divides were exacerbated by the socio-digital divide. Pedagogical and
psychological repercussions have already been faced and are expected to persist in
the near future and in the long term.
Reports from the universities and countries of the authors show that much progress
has been made since the initial outbreak of the COVID-19 pandemic. There was
already an infrastructure and relevant knowhow mainly for hybrid education. The
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Crisis or Emergency transition to a forced fully virtual model in most of the cases
still poses challenges, especially for the students.
The effects of lockdowns on the students were widespread ranging from
indifference, lack of motivation and cognitive disengagement.
There is an inherent difficulty in using the survey method for obtaining voluntary
responses to a questionnaire which offers no incentives. Ensuring anonymity and
non-traceability forbids collecting contact details. The questionnaire was very long
and that was something that deterred students, many of whom reported to their
professors/lecturers, who had pointed them to the online questionnaire; some
abandoned the completion half-way through. The low response rate in many cases
affected the originally intended, comparative analysis of data. Thus, cross-country
comparisons were not statistically possible.
The overwhelming majority of the authors, professors and lecturers (who motivated
their students to complete the questionnaire) come from the Engineering and
Computing fields. They and their institutions had substantial experience in the use
of technologies for e-learning. The students themselves are likely to also have
familiarity and experience of online learning. As the data collected clustered around
six axes we present below some important highlights from each of the six axes:
Demographics
A total of 1005 students (55% female. 43% male, 1% other, and 1% chose not to
indicate) completed the questionnaire. The age of the sample participants ranged
from 17 up to 59 years, while the majority were between 18 and 23 years old. This
age distribution is expected for College and University students especially for those
studying for their first degree. A small number of Masters and Doctoral students
were among the respondents.
Facilities
Undoubtedly online education pre-supposes the availability and reliability of
hardware and software, internet connect and uninterrupted power supply at the
delivery end and at the students’ own houses. This is not the case in many countries
(e.g. Kenya and Nepal) or regions (e.g China). The unprecedented level of demand
and high bandwidth exacerbates the problems of non-availability of high-speed
Internet access.
In addition, most academics needed to familiarise themselves with the use of
communication platforms, and also produce materials and record lectures as backup
for asynchronous use especially by students without reliable connection to the
internet.
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Learning
The sudden migration to online learning overwhelmed the students and their
lecturers. The changes happened very quickly and the danger of the pandemic started
to be felt. Yet education had to continue.
The responses of the students showed some variations particularly where we were
asking with all the changes that were happening. For example during the pandemic
the daily engagement in self-study increased from 28% to 35%. In fact 60% of the
students reported spending more time studying during the pandemic than before the
pandemic.
Innovations used by the academics (such as animations, simulations, videos, as well
as group work) alleviated anxiety and enhanced the engagement of their students,
and improved the motivation of students to learn independently.
Communication
The questions in this section aimed to understand whether the students kept in touch
with their lecturers, their fellow students, their family, and their friends. In addition
to the anxiety felt by everybody because of the pandemic, studying from home meant
distance from people, social isolation, anxiety, anger, confusion, even post-traumatic
stress, increased time in front of screens and reduced physical activity. In some
cases, students developed resilience to the challenges.
Many students sought technical help but also communication and company from
their friends and fellow students.
Privacy and Security
The online international survey revealed considerable gaps in awareness and training
about online privacy and cybersecurity issues. For example 65% (before the
migration) and 70% (during the migration) of the respondents received no training
at all about protecting their privacy and did not have awareness of cyber-security
risks.
Additionally, the most significant outcome from this survey’s questions that was
highlighted by the adult and higher education students was the fact that almost 90%
of them did not have any particular knowledge or training on cyber-crime, cyberprotection before or even during the Covid-19 pandemic. This can be seen in more
details from the summarised information presented in section 3.5 and in extended
reporting with a comprehensive list of proposals for future improvements in Berki
et al. (2021) [94]. The latter can be found in this tome of conference proceedings.

6.5 Final Section prompting students for free text responses
As has been see the final section of the questionnaire was a totally open question
prompting the students to provide to share their thoughts even after answering the
lengthy part of the questionnaire with structured questions. This time they were free
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to express their anxieties and problems and share their views and suggestions for
improvement. Their responses were categorised in those that have embraced the
move to virtual learning and teaching, those that are passionately longing for a return
to the traditional face-to-face model, and those that opted for a mixed/hybrid model
providing reasons and justifications for this choice. Finally, they provided
suggestions for future improvement.

6.6 Looking towards the post COVID-19 era
This study involved a diversity of views and cultures from across the world. By
sharing the collective experiences, knowledge, feelings, ideas, and suggestions for
improvement the authors will contribute to the debate and to the improvement of the
students’ experiences. By proposing strategies for avoiding or at least alleviating the
major problems caused by drastic events such as a pandemic the authors go a long
way towards addressing issues or mitigating future disasters.
As there is a slow move towards a return to the on-campus teaching and learning,
the lessons of 2020-2021 are carried with us. Many HE educators and students are
now more technologically savvy than before – the digital pivot has equipped them
with new skills, that they may choose to harness in the future. Blended or hybrid
approaches to learning may become more common in the post-COVID period.
However, the pandemic has also raised awareness of the deep inequalities that
frequently exist in educational contexts, from technological, socio-economic, and
socio-cultural perspectives. It is to be hoped that the disruption and loss caused by
the coronavirus may, yet, be channelled towards an improved future educational
landscape for all students.
Engaging in online learning exposes students to dangers regarding security and
privacy, but also to false information. “In the post-truth era, everybody should be
aware of the fact that certain individuals, organisations, agencies and even
governments may generate misinformation, dis-information, or mal-information.
Thus, awareness of the dangers of fake news, and the means of discerning the truth
and credibility of information, are of paramount importance. By far the best strategy
for dealing with these problems is the development of critical thinking and critical
literacy as early as possible within formal education.” [95].
The lack of preparedness by governments should not be a surprise. Donahue et al.
[96] in 2014 established through extensive literature research that politicians underinvest in prevention because the electoral payoffs are higher for bringing in disaster
funding through post-disaster declarations to provide help. The lessons learned from
the COVID-19 pandemic show that on- going preparedness is and will continue to
be necessary in order to save lives and livelihoods. In the case of education,
preparedness will ensure that the education activity continues, and the quality of
education is maintained or enhanced with on-going preparedness.
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Finally, all stakeholders and society, the whole world indeed, need to develop
mechanisms for ensuring future preparedness for dealing with disasters such as virus
pandemics, but also for dealing with other disasters whether natural or manmade.
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