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Preface

Over time, e-learning has evolved and changed the landscape of teaching and 
learning at all levels of education. Emerging learning technologies have made 
e-learning very diverse in its forms and applications in education, training, and  
life-long learning. It has created indispensable opportunities to support face-to-face, 
blended, hybrid, or online courses. Due to the digital transformation of everyday 
practice, the process of education has become more complicated yet still accessible 
for diverse groups of learners. The role of teachers has become more complex, as 
teachers are no longer the only sources of information and knowledge for their 
students. Formally or informally, educators need to help learners develop new 
competencies and prepare them for the unknown future in the fast-growing and 
evolving labour market. The new generations of digital natives are growing up with 
a set of skills in engaging with the digital world. Blended learning and open and 
distance learning (ODL) approaches are increasingly being used and becoming the 
norm in formal, nonformal, and informal educational programmes across the globe. 
Therefore, to facilitate continuous improvements, flexibility, and accessibility in 
e-learning and digital education, it is essential to understand the challenges and 
opportunities by exploring current theories, policies, and practices.

Though this book was planned before the unprecedented COVID-19 pandemic, the 
effects and impacts of this global crisis on the global education system is reflected 
in different chapters. During the pandemic, the education sector worldwide has 
faced unprecedented disruption, which has created a situation in which addressing 
learning loss and inequality has become paramount. This is affecting the rapidly 
changing landscape of education and digital transformation. Emergency remote 
education has forced educators and learners to adopt blended, distance, and hybrid 
teaching and learning approaches as the “new normal” practice. Therefore, in the 
context of emergency remote education, teaching and learning constitute a serious 
challenge for both educators and learners to adopt new teaching and learning 
strategies to attain effective educational outcomes. Different chapters in this book 
reflect on the challenges educators and learners face during their transition to the 
next “new normal.”

This book includes fourteen chapters written by academics from different parts 
of the world based on their own practice and research. It consists of four sections: 
“E-Learning,”; “Blended Learning”; “Education in Emergencies”; and “Impact of 
the COVID-19 Pandemic.”

Section 1: E-Learning

Chapter 1, “Knotworking as an Analytical Tool for Designing E-Learning While 
Targeting Industry Competence Needs,” outlines challenges and opportunities for 
teachers in higher education in designing e-learning courses targeting practitioners’ 
development of competency in production technology knowledge. Teachers are 
challenged to develop up-to-date learning material and digitize learning tasks such 
as virtual labs and machine-related cases that align with workplace knowledge 
needs. Design work used for campus-based education is argued to be insufficient 
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to meet online education while targeting industry competence requirements. 
Teachers and practitioners are in a transformative process when they engage in 
mutual design work that encompasses a new blended learning situation. In this 
process, a new target group of experienced practitioners and workplace demands 
within smart manufacturing. The theoretical concept of knotworking is applied to 
shed light on the complexity of designing courses for work-integrated e-learning, 
aiming to enhance professional competence. Based on a longitudinal competence 
development project, this chapter analyzes the design practice of an e-learning 
course through the knotworking concept for understanding learning and practices 
across professional boundaries.

Chapter 2, “Using E-Learning Platform for Enhancing Teaching and Learning 
in the Field of Social Work at Sultan Qaboos University, Oman,” explores the 
issue of e-learning as a helpful method in higher education institutes in general, 
and specifically, in the field of social work education in Oman. Based on a study 
carried out at Sultan Qaboos University, it presents the knowledge and attitudes of 
students towards reliance on the e-learning platforms, such as Moodle, as a helpful 
educational tool. It highlights that Moodle as an e-learning platform enhances 
communication between teachers and students, and among students themselves. 
Findings illustrate the usefulness of Moodle and the different challenges social work 
students face using Moodle in their learning. Finally, it offers recommendations 
to deal with the challenges and highlights implications of the study beyond social 
work education.

Chapter 3, “The Impact of Online Learning Strategies on Students’ Academic 
Performance,” shows how the COVID-19 pandemic has imposed a virtual learning 
world that involves students in engaging and participating in online lectures and 
information. It also forced teachers to adopt a new teaching approach to deliver 
the curriculum content and new means of evaluating students’ personal skills 
and learning experience. This chapter explores and assesses online teaching and 
learning approaches and their impact on students’ academic achievement, as well as 
students’ research strategies with a focus on students’ main source of information 
viz. library online consultation, and the collaboration with their peers. Descriptive 
and parametric analyses are conducted to identify the impact of these new factors 
on students’ academic performance. It shows to what extent the students’ online 
learning has or has not led to any remarkable improvements in their academic 
achievements and, whether, to any substantial changes in their e-learning 
competence.

Chapter 4, “A Model of the Continual Adaptive Online Knowledge Assessment 
System,” presents a model of a novel adaptive online knowledge assessment sys-
tem and tests the efficiency of its implementation. The system enables continual 
and cumulative knowledge assessment, comprised of a sequence of at least two 
interconnected assessments, carried out over a reasonably long period of time. 
Important characteristics of the system are: (a) introduction of new course topics 
in every subsequent assessment, (b) re-assessment of earlier course topics in every 
subsequent assessment iteration, and (c) an adaptive manner based on student’s 
achievements during previous assessments. Personalized post-assessment feedback 
guides each student in preparations for upcoming assessments. The efficiency of 
the program was tested on a sample of 78 students and the results show that the 
proposed adaptive system is efficient on an individual learning goal level.

V

Section 2: Blended Learning

Chapter 5, “Blended Learning in Higher Education: Faculty Perspective through the 
Lens of the Planned Behaviour Theory,” illustrates how a particular university tried 
to implement blended learning approaches. The theory of Planned Behaviour has 
been used to develop a sound conceptual framework for probing faculty members’ 
intentions and their antecedents. In the responses of 114 faculty members, multiple 
regression analyses detected that attitude toward blended learning, subjective norm, 
and perceived control explained 73% of the intention to use blended designs for 
teaching purposes in the near future. The chapter also establishes that pre-lockdown 
e-learning practices remained rather basic. It concludes that a better knowledge of 
what can facilitate or impair the diffusion of blended learning is of importance for 
higher-education institutions and their staff training efforts.

Chapter 6, “Mainstreaming Blended Learning in a Low-Income University,” shows 
how Manseno University (MU), Kenya, adapted a blended learning approach to 
provide emergency remote education. The university was able to draw from its expe-
rience with adapted flexible and blended learning (FBL) approaches for common 
high-enrollment courses already offered to students on the Learning Management 
System (LMS). The university sought assistance from schools and departments 
that already had parts of their programmes running on the LMS. They were able to 
tap into their expertise and gain access to a valuable collection of resources about 
online distance teaching and learning (ODTL). That, in turn, assisted the university 
to develop online or blended versions of its regular face-to-face (F2F) courses that 
far surpassed expectations, judging from how well their courses performed, and 
prepare for emergencies such as the COVID-19 pandemic.

Chapter 7, “Using Synchronous vs. Asynchronous Methods during the COVID-19 
Pandemic in Malaysia: Preservice and In-Service Teachers’ Perspectives,” describes 
the perspectives of teachers about synchronous and asynchronous methods of 
teaching during the pandemic. It presents preservice and in-service teachers’ views 
on using synchronous versus asynchronous teaching and learning methods during 
the COVID-19 pandemic in Malaysia. It presents data collected from three groups of 
preservice teachers and one group of in-service teachers from three different courses 
in one teacher education university in Malaysia. Implementation of the e-learning 
approaches including synchronous and asynchronous sessions was planned carefully 
based on the course learning outcomes. Important elements such as identification of 
the learning platform, delivering and conveying information to preservice teachers 
about the e-learning activities, assessment strategies, attendance, and students’ 
reflection were taken into consideration.

Chapter 8, “STEAME Model in Action: Challenges and Solutions in Mastering the 
Digital Culture,” discusses how the STEAME Model could be used. An essential 
part of the new digital competencies lies in the interconnected fields of Science, 
Technology, Engineering, and Mathematics (STEM). For students to obtain them, 
a variety of learning approaches must be applied in an interdisciplinary educational 
environment and digital culture. Furthermore, to provide students with more 
holistic understanding, the concepts of Arts are integrated with STEM to become 
STEAM education. This chapter presents an extended education model taking 
STEM and STEAM to the next level and bringing the Entrepreneurship discipline 
into the mix to create an integrated STEAME curriculum. This chapter presents an 
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integrated STEAME curriculum model, methodology for its implementation, and 
STEAME classroom and environment design as a new education approach to tackle 
the challenges of the development of skills for the 21st century.

Section 3: Education in Emergencies

Chapter 9, “Education in Emergencies, Mental Wellbeing and E-Learning,” 
highlights the importance of education in emergencies and how a situation like 
the COVID-19 pandemic creates challenges alongside opportunities to learn for 
personal and professional development as well as to ensure the mental wellbeing 
of individuals through e-learning. By exploring the literature, it draws on different 
perspectives regarding the issues related to effectiveness in handling education 
and learning in an emergency in addition to preparedness for post and future 
emergencies. It also reflects on educational professionals’ work with students during 
this pandemic, that is, how educational professionals report on their adaptation 
journey and how the pandemic impacted the ability to serve and engage learners. 
From the professionals’ best practices to assist students in being successful to online 
education or hybrid teaching and learning formats, many opportunities arose to 
shape and reform education for a better future and transform the process of lifelong 
learning. This chapter also outlines strategies, in general, for the education sector, 
and in particular, institutions and individuals to be better prepared for future 
emergencies through the opportunities e-learning offers.

Chapter 10, “Emergency Remote Teaching during COVID-19 Pandemic: Roles of 
Educators in Malaysia,” investigates the roles of educators in one public higher 
learning institution in Malaysia during emergency remote teaching during the 
COVID-19 outbreak. It shows that educators were ready to embark on transforma-
tive emergency remote teaching. However, they were not sure of the differences 
between emergency remote teaching and online teaching; these two have different 
pedagogical approaches. This chapter also shows that educators were able to use 
appropriate platforms and applications during the pandemic; however, they did 
not have ample time to study other platforms and applications. It was assumed that 
some educators have various options to choose from but may lack the knowledge 
and understanding of how these options work best. The chapter concludes that in 
accepting the new normal in teaching and learning, educators must be open to new 
and creative strategies to engage students during emergency remote teaching and 
learning.

Chapter 11, “Developing Professionals: Experience from a Distance Learning Short 
Course during the COVID-19 Pandemic,” discusses the development and delivery 
of distance education (DE) courses “stricto sensu” in nursing to strengthen training 
processes in this area to sensitize critical and reflective professional performance. 
It highlights the experience of master’s students of the Academic Master’s Course 
in Nursing at the Regional University of Cariri, Ceará, Brazil, in the construction 
and tutoring of a course in the DE modality. Findings show that the experience 
was positive in the sense of teaching practices, which emerged collectively through 
discussions and the exchange of knowledge between professors and students in a 
planned and organized way.

Section 4: Impact of the COVID-19 Pandemic

Chapter 12, “Impact of COVID-19 on Dental Education,” focuses on the impact of 
the pandemic on dental education. People who are in close contact with COVID-19 
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patients, including dental students and teaching staff, are at increased risk of 
contamination, as they work close to the oral cavity of patients and have direct 
contact with salivary fluids in closed environments. As such, social isolation and 
distancing measures have been adopted by governments, with severe restrictions 
on dental education. This chapter discusses the impact of COVID-19 on dental 
education and the role of emergency remote education in the continuity of  
face-to-face classes and preclinical and clinical education. It also recommends how 
to address the challenges and the Brazilian reality of teaching-service-community 
activities.

Chapter 13, “Together Apart during the COVID-19 Pandemic: Assessing Students’ 
Readiness for Online Assessments Using an E-Learning System,” focuses on 
students’ readiness for online assessment. This chapter evaluates students’ level 
of e-learning readiness (e-readiness) and whether it had any effect on their 
performance in the final assessment. Findings show two-thirds of the cohort 
preferred the online modality, while only one-third had acceptable levels of 
e-learning readiness. E-learning–ready students felt the disruption in their study 
routine most, while those who were not e-ready found more time to study after 
the curfew restrictions were in place. E-learning–ready students attempted their 
final online assessment earlier than those who were not yet e-ready, but the two 
groups had similar assessment grades. This chapter concludes that evaluating 
students’ level of e-readiness is vital in providing support for those who have 
challenges with online learning.

Chapter 14, “Transnational Education and E-Learning during a Pandemic: 
Challenges, Opportunities, and Future,” explores the challenges of transnational 
education (TNE). While TNE is becoming increasingly popular as a provision for 
internationally recognised education at the doorstep of students, the temporary 
shift from the traditional classroom to remote online teaching and learning caused 
by the COVID-19 pandemic has been challenging for all stakeholders. This shift 
has also raised significant challenges of both equity and pedagogy. However, given 
the current crisis in higher education, TNE can be a cornerstone in rebuilding the 
post–COVID-19 international education system. Based on a systematic literature 
review and information gathered informally from various stakeholders, this 
chapter explores the challenges faced by the TNE programmes and discusses the 
opportunities and future impacts in teaching, learning, and student support as the 
post–COVID-19 educational landscape emerges. It also provides insight into how a 
sustainable transnational learning community can be developed for the quality and 
sustainability of international higher education in the post–COVID-19 era.

All the chapters included in this book are the works of academics who carried out 
research related to e-learning and digital education. Technological innovations and 
digital transformation have enhanced practitioners’ experiences of teaching and 
learning practices and created new spaces for learning in the 21st century.

M. Mahruf C. Shohel
Doctoral College,

University of Surrey,
Guildford, United Kingdom
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of e-learning readiness (e-readiness) and whether it had any effect on their 
performance in the final assessment. Findings show two-thirds of the cohort 
preferred the online modality, while only one-third had acceptable levels of 
e-learning readiness. E-learning–ready students felt the disruption in their study 
routine most, while those who were not e-ready found more time to study after 
the curfew restrictions were in place. E-learning–ready students attempted their 
final online assessment earlier than those who were not yet e-ready, but the two 
groups had similar assessment grades. This chapter concludes that evaluating 
students’ level of e-readiness is vital in providing support for those who have 
challenges with online learning.

Chapter 14, “Transnational Education and E-Learning during a Pandemic: 
Challenges, Opportunities, and Future,” explores the challenges of transnational 
education (TNE). While TNE is becoming increasingly popular as a provision for 
internationally recognised education at the doorstep of students, the temporary 
shift from the traditional classroom to remote online teaching and learning caused 
by the COVID-19 pandemic has been challenging for all stakeholders. This shift 
has also raised significant challenges of both equity and pedagogy. However, given 
the current crisis in higher education, TNE can be a cornerstone in rebuilding the 
post–COVID-19 international education system. Based on a systematic literature 
review and information gathered informally from various stakeholders, this 
chapter explores the challenges faced by the TNE programmes and discusses the 
opportunities and future impacts in teaching, learning, and student support as the 
post–COVID-19 educational landscape emerges. It also provides insight into how a 
sustainable transnational learning community can be developed for the quality and 
sustainability of international higher education in the post–COVID-19 era.

All the chapters included in this book are the works of academics who carried out 
research related to e-learning and digital education. Technological innovations and 
digital transformation have enhanced practitioners’ experiences of teaching and 
learning practices and created new spaces for learning in the 21st century.

M. Mahruf C. Shohel
Doctoral College,

University of Surrey,
Guildford, United Kingdom
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Chapter 1

Knotworking as an Analytical Tool 
for Designing E-Learning While 
Targeting Industry Competence 
Needs
Monika Hattinger and Maria Spante

Abstract

This chapter outlines challenges and opportunities for teachers in higher  
education in their design work of e-learning courses targeting practitioner’s 
competence development of production technology knowledge. Teachers are 
challenged to develop up-to-date learning material and digitize learning tasks 
such as virtual labs and machine-related cases that align to workplace knowledge 
needs. Design work used for campus education is argued to be insufficient to meet 
e-learning education while targeting industry competence requirements. Teachers 
and practitioners are in a transformative process when they engage in mutual 
design work that both encompass a new e-learning situation, and a new target 
group of experienced practitioners and workplace demands within smart manu-
facturing. The theoretical concept knotworking, is applied to shed light on the 
complexity of designing courses for work-integrated e-learning aiming to enhance 
professional competences. Knotworking refers to tying, untying, and retying 
together seemingly separate threads of activity. Based on a longitudinal compe-
tence development project, this chapter analyzes considerations of an e-learning 
design practice through the knotworking concept for understanding learning and 
practices across professional boundaries.

Keywords: e-learning design, professional competence, work-integrated learning, 
knotworking, manufacturing industry

1. Introduction

University teachers’ efforts and activities of developing blended e-learning 
courses for professional competence development in manufacturing industry pose 
potentials but causes also challenges for the university, the teaching practice, and 
the practitioners. In this chapter these transformative efforts have been defined as 
design work. The complexity of planning and designing of e-learning courses has 
been discussed from the university teacher’s perspective for meeting experienced 
industry practitioners need of work-integrated learning.

The potential of blended e-learning is claimed to support learning that is 
more active, participatory, personalized, flexible, and inclusive towards today’s 
diverse learning needs [1–3]. Blended e-learning courses offer a formal system for 
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arranging and constructing new collaborations and learning between teachers 
and practitioners in which they can integrate organizational, social and individual 
perspectives for mutual knowledge development [4]. However, designing for new 
modes of e-learning targeting industry knowledge needs are forcing teachers’ work 
into a changed pedagogical and didactical practice that pushes them into unfolding 
new learning strategies and to find an applicable course blend of digitized learning 
material and new communicative strategies outside the class room [5–8]. Arranging 
for such learning events includes challenges to define a qualitative mix of on-line 
time combined with spaces of physical effective meetings and defining knowledge 
content that matches the workplace demands. Altogether these challenges impact 
the university traditional routines and teacher’s knowledge mediation and hence 
design work and implementation, hence their design practice [2, 9].

The manufacturing industry is constantly challenged by the digital transforma-
tion of the engineering work [10] with an increased need of industrial automation 
and robotics [11, 12], interconnected machines and big data analytics [13], and new 
production systems [14] put future professionals under continuous reconstruction 
[15, 16]. Industry professionals need to be competitive and keep up to industry 
companies efficiency paradigm, and pressured to strengthen and update their 
knowledge and skills to meet a globalized production [12]. Consequently, learning 
to become and stay as a competent expert for an entire working life tends to be 
harder for professionals [16–18].

Given this situation, engineering professionals continuously seek for new 
knowledge and learning as an integrated part of work, here described as work-
integrated e-learning labelled e-WIL [19]. This means knowledge that will further 
strengthening their industry experiences combined with new theoretical knowl-
edge. Given these potentials and challenges of long-term transformations call for 
universities to plan, implement and evaluate competence efforts that meet the 
industry practice in a whole new way. Earlier studies have emphasized the need 
to further investigate e-learning across professional boundaries in manufacturing 
organizational domains and communities [20]. Furthermore, it has been shown 
that designing for learning across such boundaries is hard, therefore it is here 
argued for a more close and detailed analysis of how to design to actually plan and 
implement courses for work-integrated e-learning. Professionals are continuously 
balancing between individual and mutual goals pressured of their obligations to 
achieve organizational purposeful objectives and results.

To shed light on the professionals (teachers and practitioners) design work, 
the theoretical concept knotworking [21] was used as an analytical tool to rethink 
the design work towards more collaborative activities of professionals temporal 
teamwork. Knotworking refers to tying, untying, and retying together seemingly 
separate threads of activity. Hence, the purpose of knotworking is to address 
professionals innovative and creative ideas and to grasp their inner thoughts and 
actions in a process of e-learning design. This chapter aims to explore profession-
als’ knowledge discussions in forms of knotworking through the cultural historical 
activity theory, CHAT [22, 23].

To grasp professionals’ involvement and interaction in the design work of 
e-learning courses, an effort has been made to analyze professionals’ specific expe-
riences, their identification, and coordination activities towards transformative 
efforts. Two studies were carried out within the ProdEx, a longitudinal competence 
development project, with duration between the year 2013 until 2020 [20]. The 
project was focusing on competence development within production technology 
knowledge targeting practitioners in manufacturing industry. In this chapter, a re-
analysis of the teachers’ and practitioners’ experiences has been done by applying 
the knotworking concept following these two research questions:
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RQ1: How can knotworking expand a new e-learning design practice for work-
integrated learning?

RQ2: What can be learnt on a systemic level from e-learning design work when 
applying knotworking as an analytical concept?

2. The context of the research

2.1 The ProdEx project

The ProdEx project (Expert in Production Technology) was initiated as a 
collaboration between one university in West Sweden together with regional 
manufacturing industry companies in 2013. It has been ongoing for seven years and 
will formally end in December 2020. ProdEx will however continue as a regular 
competence program at the university with courses designed targeting industry 
knowledge needs. The overall project aim is co-production of competence activi-
ties for university-industry stakeholders to strengthen industry practitioner’s 
expert competences. Today the project comprises a network of about 40 different 
industry companies within the automotive and aerospace sector. ProdEx runs by a 
project group that is situated at a Production Technology Centre (PTC), which is a 
well-equipped research laboratory with an automation laboratory, multi-task CNC 
machines, a material laboratory, etc. PTC is affiliated to the university engineering 
department.

The university project group consists of action researchers, information and 
communication pedagogues, IT technicians, administrators, and program manag-
ers. Representatives from the project group continuously participate in meetings 
and co-production activities with the industry stakeholders, around competence 
mapping of knowledge needs and definition of learning content. Cross-boundary 
activities topics also concern the design practice of evaluating e-learning design 
technologies and learning forms towards developing professional skills for a future 
digitalized industrial work practice.

The teachers are also conducting research projects together with many of the 
industry companies that takes part within the project. The initial courses in 2014, 
were designed in action design research cycles on an academic master’s degree level 
[24]. Besides, these teachers are regularly teaching campus courses of 7.5 European 
Credits (ECTS) within the engineering areas such as robotics and automation, 
cutting processes, sheet metal forming, welding, additive manufacturing, and 
smart manufacturing etc. With the support of the project they are responsible for 
the design work of modifying and slicing courses into shorter modules of 2.5 ECTS 
targeting the industrial instant knowledge needs. Today, in 2020 within the men-
tioned subject areas, a total of 30 different five-week flexible e-learning courses, 
each offering 2.5 European Credits (ECTS), have been designed. At the end of the 
project in 2020, 82 occasions of the courses will have been completed.

2.2 University and industry perspectives on e-learning

Designing courses for competence development on an academic level encompass 
a dual situation with the industry effectiveness pressure on the one hand, and the 
blended competence development opportunities offered by the university, on the 
other [25]. There may be different motives from the two stakeholders’ perspectives 
of the cross-organizational collaboration that presume a productive develop-
ment. The university aims to strengthening the individual student to learn more, 
meanwhile the industry aims to increase the efficiency and competitiveness [11]. 
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Colliding interests and conflicts on different systemic levels may occur, rather than 
foster energetic changes for learning [26]. Hence, cross-organizational collabora-
tions may not per se cause benefits and learning [27] rather needs to be analyzed 
through its inner activities as power for change [22]. Learning activities with vari-
ous inner contradictions are however systemic, embedded in history, developing 
over time, and cannot be studied directly. They rather need to be understood over 
time and through close collaborations with the actors [28]. How teachers are using 
learning technologies has been researched in recent years, however essential ques-
tions such as teachers’ approaches to use learning technologies in course design that 
integrate practitioners’ experiences and the workplace knowledge needs into the 
design work is relatively scarce [9]. Studies of teachers’ professional identities and 
coordination activities are affecting their e-learning design plans and pedagogical 
approaches when including practitioners’ experience-based and workplace knowl-
edge needs [29]. Industry practitioners need to learn and develop their competences 
in a constantly changed work practice. For such needs, blended e-learning courses 
in higher education (HE) offer a flexible way of learning which is adjusted to and 
integrated in work practice.

Hence, teachers are shifting identities in their professional role when they 
approach a new target group [30]. Their perceived design challenges, how they 
identify and frame earlier experiences of e-learning and/or distance education, or 
maybe lack of experiences affect how their future pedagogical and technological 
design will be accomplished. Teachers individual’s beliefs and ideas have implica-
tions on the professional teaching role and in the design work of e-learning courses 
that aim to involve active participation from the learners (here the practitioners).

Also, practitioners can feel resistance of meeting the academic culture. Teachers 
are subject matter experts through an academic degree, but now they need to situate 
and mediate engineering knowledge, targeting a new group of skilled practitioners 
with workplace experiences. However, if these differences are used wisely, both 
actors can, despite their differences, can contribute with valuable knowledge in 
a learning situation. Industry practitioners and engineers traditionally have long 
experience-based knowledge of handling machines, tools, and systems, rather than 
theorizing on practical knowledge. They are knowledgeable and often problem-
solving oriented. Therefore, it is argued that constructing knowledge together 
between teachers and researchers, early in the design process [31] will create valu-
able insights, higher relevance and flexibility in the design of e-WIL courses [24].

2.3 Work-integrated e-learning and engineering knowledge

In the learning literature, there is limited research on learning that includes 
engineering workplace knowledge built on participant’s experiences as knowledge 
resources, which can be used in blended e-learning courses [32, 33]. Teachers’ 
need to find a learning approach that is more integrative and relational between 
themselves and the practitioners, which also can be viewed as ‘sideways learning’ 
[34]. Other researchers highlight work-integrated learning (WIL) [19, 35], meaning 
that work and learning is integrated in everyday practices. WIL can be defined as 
“an umbrella term for a range of approaches and strategies that integrate theory with 
the practice of work within a purposefully designed curriculum” ([19] p. 4). Designing 
curricula built on ‘ways of experiencing’ [36] calls for an approach that incorporates 
expertise from the practitioners’ and their workplaces.

However, what is an engineering practice? [37]. In the engineering work 
environment, products and processes are constantly changing due to increased 
digitalization, automation, and robotization. There is a continuous need to improve 
the capabilities in the working process in manufacturing plants [38]. Operators 
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and engineers therefore must both have operational experience and to be up to date 
on advanced manufacturing knowledge [14, 39]. The continuous reformation of 
the manufacturing processes requires employees to regularly assess new engineer-
ing knowledge and adapt to changes that imply short-term flexibility, instead of 
long-term perspectives [18]. Besides short-term perspectives, it is hard to find time 
for education due to time limits (work vs. time to study), and personnel sometimes 
have limited experiences of e-learning technologies and low management tolerance 
for taking time off work for studies, etc. [40, 41].

As argued before, teachers need to establish a close collaboration with practi-
tioners in their design work and to incorporate engineering workplace know-how 
built on practitioners’ experiences. However, such activities presume multiple roles 
of both theoretical depth and practice-based engineering work. They move from a 
campus situation into a whole new situation of on-line flexible modes with design 
of for instance practical cases. Practitioners expertise bonds to diverse tasks such 
as problem solving and everyday hands-on operations of manufacturing systems. 
Such know-how relates to procedural knowledge and is different from declarative 
knowledge [42].

Accordingly, teachers’ will have to rethink the learning conditions in advance 
in their design work of e-WIL courses competence development [43]. Hence, to 
recognize and comprehend the company organization’s knowledge base including 
their culture, traditions, and practical know-how in such design initiatives [44].

3. Knotworking for tying and untying learning activities

Recent year’s research on knotworking have emerged as a response to traditional 
teamwork [21, 45–47]. According to Engeström [21] teams’ traditionally means 
several people gathered to approach a mutual goal and to accomplish a certain work 
task, however such teams usually lack both context and history. Today, teams are 
best understood and replaced by forms of fluctuating work in knots, and through 
knotworking, as a part of a certain context or activities. The notion of knot refers to 
distributed activities and partially improvised arrangements of collaboration with 
otherwise loosely connected actors across organizational boundaries.

“It is horizontal and dialogical learning that creates knowledge and transforms the 
activity by crossing boundaries and tying knots between activity systems operating in 
divided multi-organizational terrains”. ([48], p. 385).

A movement of tying, untying, and retying together seemingly separate threads 
of activity characterize knotworking ([21], p. 194). Collaborative knotworking 
shapes and reshapes to local settings and the center is not fixed and coordinated, 
rather the unstable knot itself needs to be made the focus of analysis [21]. The knot 
of collaborative work is not reducible to any specific individual or organizational 
entity as the center of control because the locus of initiative changes from moment to 
moment within a knotworking sequence.

Knotworking, and specifically negotiated knotworking, can be used to understand 
the social processes in inter-organizational collaboration of the learning activities 
[21, 47]. However, knotworking differs from traditional teamwork in the sense that 
continuity is connected to the object, not to the professionals, because the teachers, the 
practitioners and the initiators of knots can change. Hence, knots can be consid-
ered teams because of their changing memberships and the limited time of their 
existence.

Engeström [23] has defined the first principal of knotworking, meaning 
the object orientation of an activity. Through knotworking new object orienta-
tion might evolve into a new directionality of purposeful meaning ([23] p. 66). 
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The second principle of knotworking concerns the tool-mediation of human action 
and activity. For instance, how e-learning technologies tools (video, LMS-systems 
etc.) are re-meditating information and knowledge between humans. The third 
principle concerns the mutual constitution of actions and activity. This applies 
to collective activities, group actions and to the level of co-constructed mutual 
activities. The fourth principle of knotworking directs to study changes through 
contradictions. Contradictions are historically accumulated tensions between 
opposing forces in an activity [34]. Through revisiting historical layered routines 
in for instance past e-learning design failures and its contradictions, it was possible 
to re-construct new ways of designing with new technological tools on a systemic 
level. Applying the knotworking model requires a long-term effort to study and 
establish new practices across organizational boundaries. It is through temporary 
groups that tasks are completing in a longitudinal process where the deadline is not 
fixed, in which mutual co-construction of future solutions are developing into new 
practices and further challenges.

4. Methodology

During the years 2014–2016 data collection of two research studies took place 
within the ProdEx project. Study I was conducted from a teacher perspective [30], 
and the other Study II, was conducted from a practitioner perspective. The data 
collection of respondents and specific focus from these two studies are outlined in 
Section 4.1. Section 4.2 is a re-analysis of excerpts from those two studies through 
the lens of knotworking.

4.1 Studies and data collection

Of the six included research studies conducted within the ProdEx project 
[20, 49], two studies were selected that in particular take the perspective of the 
teachers, Study I, and the practitioners, Study II. The original data collection of 
the two studies are described below. Study I was conducted through teacher inter-
views during spring 2014 and targeting the five teachers assigned to develop the 
first e-WIL courses [30]. Table 1 describes the teachers positions, course subject 
area and expertise.

The interviews were performed through a thematic interview guide and 
lasted about one to one and a half hours in duration. They were audio recorded 

Position Subject area (courses)

Associate professor, PhD Industrial 
Automation

Industrial automation, robotics, programming (PLC, C++), and 
flexible and virtual manufacturing.

Senior lecturer, PhD Industrial 
Automation

Industrial automation, electronics, control systems, robotics, and 
flexible and virtual manufacturing.

Professor Machining, PhD 
Mechanical Engineering

Manufacturing technology, machining, metal cutting and forming, 
simulation, and operations management.

Senior lecturer, PhD Mechanical 
Engineering

Logistics, quality and design, operations management, negotiation 
skills, robot systems.

Senior lecturer, PhD Mechanical 
Engineering

Manufacturing technology, electrical engineering, machining, and 
cutting.

Table 1. 
Overview of the five respondents’ positions and expertise.
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and afterwards transcribed verbatim. Two interviewers were discussing with the 
respondents (the teachers) in an open dialogue in which alternative knowledge 
claims were debated throughout the session [50]. There was also a conversational 
tone and an open-minded approach guided our interest to understand the teach-
ers’ interpretations on alignment and representations of an engineering learning 
practice. The teachers explored how they perceive design challenges, and how they 
identified and framed earlier experiences of e-learning and/or distance education, 
or maybe a lack of experiences. They defined their conceptions on design plans for 
blended e-learning courses targeting industry practitioner’s knowledge needs. Also, 
a focus was on their perceived ideas on work-integrated learning, meaning how 
to include practitioners’ everyday practice into the course situation and how such 
inclusion could affect the design of real cases, tasks, examinations and blended 
forms. A content analysis with open coding was conducted and grounded in the 
data material of the teachers’ narratives about their teaching practice. Individual 
transcripts were compared to find patterns between statements and thereafter 
categorized (p. 243 [30]).

The practitioner Study II was conducted during 2014–2016 through continuous 
focus group interview sessions, which were conducted at the end of each course 
unit. Data from focus group sessions were collected, audio recorded, and partici-
pants were taking part in informed consent. Each session took from one hour to one 
hour and 15 minutes’ to perform [20]. The focus group sessions were performed 
to capture practitioners’ course experiences through their ongoing negotiations, 
methodologically considered as formative interventions [51]. Each session gathered 
a unique ensemble of practitioners and teachers with the overarching object of 
strengthening industry knowledge within specific engineering areas. In total 119 
participants (practitioners) and 12 focus group sessions were included, see Table 2.

The data collection of the study was ongoing for three years and explored the 
practitioners’ perspectives on knowledge construction through the learning activi-
ties within the courses. Mainly their reflections, knowledge views and learning 
trajectory were studied in order to delineate forms and content of mutual knowl-
edge construction on both knowledge content and e-learning design forms. The 
data analysis focused individuals’ expression of their knowledge experiences and 
the ongoing social interaction between the participants collectively. For this matter, 
a content analysis was conducted with concepts, unit of analysis, codes, categories, 
and themes [52]. During the analysis, codes such as learning technologies, pedagog-
ical strategies, web conferencing use, with corresponding sub-codes such as login 
problems, communication, and interaction, and so on, developed. Furthermore, 
the analysis captured patterns and traces of new ideas around practitioners’ various 
negotiations that not only concerned e-learning design and technology use, i.e., 
the cultural tools, but also motives for knowledge development and new learning 

Knowledge subjects Courses Nr of 
sessions

Nr of 
partici-pants

Automation and 
Robotics

Industrial automation (4) and Machine 
security in Robotics (1)

5 44

HR and Businesses Negotiations Skills (3) 3 34

Mechanical 
Engineering

Machining (3) and Machining with 
Tribology (1)

4 41

Summary 12 119

Table 2. 
Overview of the focus group sessions, related courses, and number of respondents’.



E-Learning and Digital Education in the Twenty-First Century

10

related to their own workplace. In sum, practitioners’ different motives for com-
petence development, the overall university support and the company support 
became an overall categorization.

4.2 Analysis through knotworking

This chapter first asks how knotworking can expand an e-learning design 
practice for work-integrated learning. Thereafter, it is asked what can be learnt on 
a systemic level of e-learning design work when applying the knotworking concept 
on such design practice. Given this, the re-analyzed excerpts from Study I and 
Study II through the analytical tool knotworking [21] is applied to earlier learning 
activities to make open problematic solutions, and more readily grasp fluid forms of 
knowledge exchange and learning between teachers and practitioners.

In particular, these re-interpretations are presented and organized in relation to 
the knotworking concept to capture the complexity of the identified issues from a 
teacher perspective (Study I) and a practitioner perspective (Study II), see Table 3. 
First, excerpts from the previous coding processes was re-coded as examples of unty-
ing and tying processes. The coding scheme was further developed to categorize inter-
pretations of oral manifestations of untying and tying processes linked to specific 
demanding situations. Thus, the analysis was both driven by theory-based categories 
and new categories that emerged from re-interpretations of the transcribed interview 
materials following the process of systematic combining [53]. The developed coding 
scheme is presented in Table 3.

The analysis in Table 3, will further be explored in the result Section 5, in accor-
dance with the coding scheme that developed during the iterative re-analysis.

5. Knotworking as analytical concept in a collaborative design practice

From a learning perspective, knotworking represents an ongoing process that 
involves the participation of different groups and stakeholders (university and 
industry). The mix of contributors bring about gaps and de-stabilization of knowl-
edge, practices, and relationships to normal instruction of cross-boundary col-
laboration to understand and develop both practices [26]. The professional actors 
must struggle to make sense of identities, coordination activities and creative ideas 
in unfamiliar situations in colliding activities, as well as in each other expectations. 
With an activity theory perspective, learning takes place when subjects encounter 
dilemmas, tensions, and context-bound contradictions in their activity, in this case, 
the e-learning design work between teachers and practitioners.

Actors Untying Tying

Teacher 
perspective

Campus mode versus on-line mode
Issues of new e-learning 
technologies

Designing together with practitioners
Designing digitized cases and labs
Digitizing learning content
Work-integrated learning

Practitioner 
perspective

Time and routines for e-learning 
studies as part of work is affecting 
the work situation
Negotiating obstacles to achieve an 
academic degree

Time and place for qualitative e-learning 
towards new practices
Incorporating business issues for becoming 
a competent professional in forms of work-
integrated learning

Table 3. 
Teacher and practitioner perspectives of untying and tying learning activities.
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The challenges previously presented in the Introduction (Section 1) and in the 
Research context and background (Section 2), are issues that teachers and practitio-
ners are confronting, summarized as:

1. targeting relevant engineering knowledge through continuous mapping of 
industry competence needs

2. developing a case-based methodology that stimulate knowledge construction 
between practitioners and teachers

3. choosing relevant learning technologies and decide on e-learning forms such 
as number of physical meetings, use of web-conferencing systems, learning 
management system (LMS) functionalities, etc.

4. meeting experienced industry practitioners need of work-integrated learning, 
hence intertwining theory with relevant practice for workplace demands of 
new knowledge

5. understanding how design work is developing over a period of time for meet-
ing both universities and industry needs of competence development

In the results below, tying and untying knots within the e-learning design 
activities are analyzed from both a teacher and a practitioner perspective. The 
excerpts are examples of knotworking processes that are negotiated from various 
levels. For examples problems and solutions regarding decisions on e-learning 
content for on-line tasks and examinations, experiences of performing such tasks, 
validity for practitioners to learn and enhance their own (practitioners) everyday 
knowledge and skills. The object orientation, the tool-mediation, the co-consti-
tuted activities and the contradictions [21] are principles of knotworking, which 
are analyzed in the activities through untying and tying on various levels (micro 
and mezzo) in which teachers and practitioners actually manifesting their experi-
ences and thoughts.

5.1 Untying: teachers perspectives

Negotiating certain learning situations within the design work is a process of 
untying identified and experienced issues and to find a new objective.

5.1.1 Campus mode versus on-line mode

One teacher emphasizes physical meetings for interaction: “… we can push  
for having at least three meetings here at PTC for discussions and labs with real  
equipment ….”

This teacher is untying a problem by departure from habits of a traditional campus 
teaching mode, towards transformation to an on-line situation. Teachers earlier 
identities on how to conduct physical labs and to redefine their classroom context into 
an e-learning context is about finding a balance from one context to another.

5.1.2 Issues of new e-learning technologies

Another teacher within automation, with high software skills, are trying to 
unfold software issues: “There is much software, and I think the challenge is how to 
present the content of the course in a new way.”
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A third teacher argues: “… technology problems to get connected with industries 
because of firewalls. Also, we cannot do everything online, we need to meet and discuss 
according to my experience.”

Both teachers are explaining their anxiety of handling new technologies and the 
problems are untyed into certain micro-level issues concerning lack of skills and 
organizational restrictions. These hindrances make them anxious about how to 
perform qualitative e-learning solutions.

5.2 Tying: teachers perspectives

Processes of how to solve problems, to find models and new content delivery and 
also combining resources in new way in order to achieve new goals (both student 
goals and accomplished exams) are processes of tying together separate threads into 
future solutions.

5.2.1 Designing together with practitioners

This teacher claim that it is important to include practitioners’ knowledge:
“… look after what experiences they bring in with their background and if they have 

examples connected to the course … based on that, we arrange the assignments.”
Another teacher on the same topic: To find ways of explicate and include tacit 

knowledge is hard: “There is not a physical explanation on everything they observe. 
Therefore, we cannot explain everything. So, there is still a phenomenon what a person 
does that we can’t really explain.”

Both excerpts refer to considerations on how to design for or with practitioners 
in order to grasp their workplace experiences into an e-learning format. This 
knotworking process of tying suggests that understanding each other practices 
(university vs. industry) across boundaries are fruitful.

5.2.2 Designing digitized cases and labs

Actual problem solving (during a course task) is trained through authentic labs, 
earlier referred to as a process of untying in which labs should be conducted in a 
physical space. Such activities are strongly bound to hands-on actions and therefore 
become hard to mediate as digital learning content. However, one teachers says, 
there is a need for a qualified system for 3D graphics: “So, I think it’s good to create a 
virtual lab … it requires a very high graphic quality … then you can do your experiments 
online. However, we are not even close to that yet.”

In the tying process the teacher is suggesting new solutions into an unknown 
practice with high-quality graphics systems etc. An innovative solution that will 
generate satisfied practitioners conducting the course. It is a matter of continuously 
redefining and thereby shaping boundaries of the teaching role as they come to act 
in both worlds simultaneously.

5.2.3 Digitizing learning content

One teacher says: “I think the greatest challenge is to choose which content that must 
be interactive and to do the separation of other learning material… we do not believe in 
45 minutes movies.”

By learning from bad experiences of long video material including all learning 
material, new ideas are tied into producing short video films and to decide on other 
tool-mediations for the rest of the learning material in other forms. This is a process 
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of coordination in order to maintain the workflow through intertwining various 
technologies and pedagogics.

5.2.4 Work-integrated learning

One teacher describes WIL as: “WIL is two-folded; first to motivate it to the man-
agement that knowledge is good, giving specific demands on knowledge that makes you go 
to business tomorrow. However, for this type of WIL we are planning, when the compa-
nies actually buy a course from us, I think they should have a very clear vision, what they 
should do with the knowledge, and what they want to achieve by educating their staff.”

This teacher is arguing for how WIL also needs to be included in e-learning, hence 
designing for e-WIL courses. Tying together the university vision of WIL with blended 
e-learning targeting and involving industry practitioner’s knowledge requirements, is a 
way of having innovative ideas on how to perform high qualitative design work.

Untying and tying is an on-going process of resolving tensions and dilemmas 
into tying new solutions and finding good examples to go further with. The old 
mental models of campus education traditionally do not fit into this new type of 
practice. The professional teacher identity is grounded in historical traditions of the 
classroom metaphor in which the teacher also is the expert, and the learner should 
follow. However, the excerpts above illustrate that such practice is no longer valid in 
an on-line environment in which involvement of industry professional’s know-how 
needs to be co-constructed.

5.3 Untying: practitioners perspectives

Untying is a process of unfolding problems to further delineate solutions which 
is illustrated below from the industry practitioners’ perspectives with their experi-
ences of conducting e-WIL courses and participating in focus group sessions as part 
the ProdEx project. They are actively contributing to the design work incorporating 
their home company requirements together with their individual experience-based 
know-how of the broad subject area of engineering knowledge.

5.3.1  Time and routines for e-learning studies as part of work is affecting the work 
situation

This negotiated knotworking of untying concerns the problematic dilemma of 
the company’s dissimilar conditions to allow practitioners to compensate time for 
studies versus working hours.

Interviewer: Do you need to compensate with work time for this course day?
Operator 1: No, it is more a feeling one has.
Operator 2: What I did not do at work today, I must catch up later.
Operator 3: I need to clock in at the factory every morning…
The operators have different issues for not having time to conduct the studies as 

they wish. Such dilemmas need to be considered for the teachers when they design 
how and when certain tasks and examinations could be performed and how it will 
affect the outcome of a course.

Other untying issues regard how the companies businesses objectives of 
increased business values are interfering the practitioners when the companies 
rather view them “as investments” and not emphasize and support their individual 
learning progress.

Operator 3:…will my company earn money after I participated in this course?
Interviewer: Hmm, the payoff may not occur instantly, what do you mean?



E-Learning and Digital Education in the Twenty-First Century

14

Operator 4: Through a single course, no, but maybe with a series of courses.
Operator 2: But this competence initiative was not intended due to the company to 

earn money on us, we should increase our knowledge in case of foretoken, or?
Operator 1: Do not say so to me, the purpose was to earn money!
Operator 5: XX, the HR manager said that we should increase our knowledge to 

develop from operators into service clerks (engineers), we are sitting loose in case of 
foretoken, and need to broaden our knowledge and get academic degrees.

Operator 6: Of course, the company wants to earn money on us, like with every-
thing else…

The discussion is heating up and everybody is chatting in each other’s mouths. 
This untying of a problematic situation in which various obstacles are negotiated 
as alleged assumptions are not common to consider in the e-learning design work. 
The ethical dilemmas encountered here, are mostly uncommon when educating 
students in traditional campus courses.

5.3.2 Negotiating obstacles to achieve an academic degree

Furthermore, in the same session as above, the operators clearly describe prob-
lems of getting an academic degree meanwhile fear to not lose the job.

Operator 1: Yes, but that is also a question of study full-time or not. This course will 
give you some breadth.

Operator 2: But if the company was really interested of, hell yes, let’s get Marcus an 
education so that he will flourish into being as qualified as possible…?

Operator 1: If such case I would study half time right away, but such time is not even 
possible…

These two operators are eager to achieve personal development but clearly lack any 
opportunities to find a possible solution. By untying such dilemmas, they also manifest 
their fearfulness of not being able to hold on to their job if they don’t perform compe-
tence development. They are time pressured and hence the course content needs to be 
up-to-date and designed in a flexible form adjusted to full-time work hours.

5.4 Tying: practitioners perspectives

These excerpts refer to the course design regarding breaking up old teaching 
routines with less talking’s and doings in real life. How are such tying of new solu-
tions and routines developing?

5.4.1 Time and place for qualitative e-learning towards new practices

In this session practitioners suggest using the latest technology of modern equip-
ment to learn for new practices.

Operator M1: But we like to have more meetings here [PTC], so we can run the 
robots down the machine hall.

Technician 2: More web-based tasks and when we are here [at PTC], we like to run 
more labs, like those we did today on the final exams. Very nice!

5.4.2  Incorporating business issues for becoming a competent professional in forms 
of work-integrated learning

The skilled expert operators, liked to help out, and felt they had superior skills 
in relation to those with an academic degree. The university lacked enough prepara-
tions to support those with low experience of practical factory work.
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Operator 2: You must have your own machine, the material, and also tools to test. 
These are the prerequisites, otherwise you cannot solve the task.

Operator 6: However, the benefit was to take an example from the own factory.
Technician 1: But you cannot just walk into the factory and start during ongoing 

manufacturing…
Again, the real case issues return due to lack of possibilities for all practitioners to 

perform the real case task. Hence, in this process of tying and re-tying, was emerging 
by pointing to the industry organizations values of high knowledge and how such 
knowledge could contribute to others. This was possible through finding own solutions 
in the real-tasks and to unfold experience-based know-how. Finding well-formulated 
tasks for real cases within the courses became important input to the teachers.

To summarize. The object of activity was fluent in the knots and the profession-
als brought in new knowledge through historical experiences and responses to their 
own doings and organizational culture (university and industry). Negotiations were 
conducted throughout the mutual design work before and during course implemen-
tation, which was captured during teaching and learning activities. Results show 
how negotiated knotworking on the boundaries between university and industry 
need to be accomplished, because crossing boundaries is not enough. It gives an 
understanding on how to go further with solutions or best practice for future inno-
vative objectives. By applying the concept of knotworking it was possible to grasp 
explanations and innovations for a new design practice.

6. Discussion

In this research approach, knotworking was applied to the teacher study and the 
practitioner study that connected temporary groups of teachers, practitioners, tasks, 
and tools across organizational boundaries, to improve learning and knowledge 
development within production technology. The tying and untying of problems and 
suggested solutions were knotworking that took part during the course activities and 
hence described during the sessions. Knotworking that was negotiated in conversations 
and communicated, were studied from both the teacher and practitioner perspectives 
and in different time scales. Consequently, grasping such expressed knowledge, was 
used to give implications for the overall e-learning design process towards a qualitative 
design practice of e-WIL courses. The illustrated analysis show that knotworking, and 
specifically negotiated knotworking is prerequisite inter-organizational collaborative 
activities towards new modes of expanded object of activities. This means to find new 
forms, content, and constructions for strengthening expert knowledge between theory 
and practice, in order to open up respective expert knowledge area.

The negotiated knotworking analysis showed how habits and routines (struc-
tures) are not working anymore. Rather, the study shows the importance of not 
transfer old habits into a new on-line community situation that asks for a transfor-
mative process to act in a whole new way. By setting aside old structures and rather 
focus on a more creative e-learning mode of new technologies and content produc-
tion the professionals are pushed to design differently.

Practitioners actively contributed to the creation of work-integrated e-learning 
through their own expertise and knowledge into the courses as valuable subject 
resources. Through negotiated knotworking of untying and tying, co-construction 
of new e-WIL solutions in various forms emerged.

Recommendations are to design in short cycles of learning activities including 
planning and implementation of both new e-learning technologies, real-case tasks, 
interactive pedagogy etc. towards qualitative e-WIL courses.
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7. Conclusion

The analysis of the two studies explored a broad variation to further understand 
the e-learning practices in the design and implementation work of e-WIL courses. 
Given this, the concept of negotiated knotworking emphasized immediate actions 
of shared objects of interest as well as longitudinal processes of learning activities.

The chapter argues that knotworking is a concept for capturing creativity and 
innovation in temporary groups that meet around common challenges, in which 
everyone needs quick and creative input of both the joint work and the own areas of 
responsibility. To summarize, the following lessons learnt are outlined:

• Knotworking stimulates direct uptake on short-term responses to changing 
objects of activity through tying, untying, and retying together seemingly 
separate threads of activity

• Organizing for temporarily teams in order to stimulate shared motives, and 
sharing knowledge and learning insights outside traditional organizational 
boundaries are crucial

• Decision making and engagement in new learning practices require stakehold-
ers’ (industry-university) abilities of inter-organizational boundary crossing 
activities

• Actors’ (practitioners, teachers) willingness to problem-orientation and 
curiosity of new technology and knowledge sharing need to be supported

• Universities openness to new learning strategies of theory-practical intertwin-
ing, stimulating mutual learning through innovative pedagogy, e.g. case-based 
and work-integrated cases and tasks should be a priority.
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Chapter 2

Using E-Learning Platform for 
Enhancing Teaching and Learning 
in the Field of Social Work at 
Sultan Qaboos University, Oman
Emad Saleh

Abstract

This chapter explores the issue of e-learning as a helpful method in higher 
education institutes and universities in general, and specifically, in the field of 
social work education. It is based on a study carried out at Sultan Qaboos University, 
Oman and presents knowledge and attitudes of students towards reliance on the 
e-learning platforms, such as Moodle, as a helpful educational tool. It highlights that 
Moodle as an e-learning platform enhances communication between teachers and 
students, and among students themselves. The chapter presents the findings about 
the usefulness of Moodle, as an e-learning platform as well as challenges of social 
work students face during using e-learning platform in their learning. Finally, it 
offers recommendations to deal with the challenges and highlights implication of 
the study beyond social work education.

Keywords: e-learning platform, higher education, Moodle, social work education, 
student perspectives

1. Introduction

The world today experiences the strongest era of revolutionary transformation 
in knowledge and information seeking behavior. This is due to enormous progress 
based on the technological revolution, especially in the field of information and 
communication technology (ICT) with all its patterns. The emergence of computer 
technologies late in the twentieth century, and consequently, the world wide web 
(the Internet) have had a great impact on the speed of information transference 
among people since the world has become a global village. The emergence of Web 
2.0 has transformed the web into a more dynamic and interactive environment, 
offering a set of tools that enhance contact and collaboration between users. Several 
applications, such as online social networks, wikis and blogs, support such Web 
vision [1].

Most fields of contemporary life have benefited from the enormous evolution of 
communication and information exchange technology. Accordingly, this evolution 
reflection to various fields has affected all aspects of life and changed its patterns 
and styles. The educational sector has never been an exception. The educational 
process was gradually affected by technology until reaching now to “e-learning” [2].
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Mastering the basic skills necessary for using ICT is a requirement in the 
learning process in all fields of education since these skills play an important role 
in facilitating communication, getting information and preparing research and 
studies. The lack of these skills limits the interaction between teachers and their 
students and getting knowledge resources necessary for teaching.

Using computers and network has become the main prerequisite for education, 
including teaching and research. Ability to access these resources and using it have 
become a factor that contributes to the development, progress, and improving the 
quality of education. It becomes necessary for teachers and students at higher edu-
cational institutes to master the skills necessary for extracting and using informa-
tion quickly and easily [3].

The author, in the following paragraphs, presents a summary of a previous 
study that he has already conducted. The study was titled: “The Moodle Application 
Constraints among Students in Social Work at Sultan Qaboos University” [4]. It was 
an attempt to identify the constraints against Social Work students when they were 
using e-learning applications in their education, specifically, Moodle application.

2. Key concepts

Defining the key concepts is a cornerstone and important task in scientific 
research. It prevents overlapping between concepts, and it draws a boundary for 
understanding meaning of a concept in that particular context. The concepts of 
e-learning and Moodle are the most important key concepts for this chapter. In 
order for this chapter to achieve its goal, both concepts should be explored so that 
the readers can understand the intended meanings in the context of this study.

3. e-Learning

People use different words when talking about teaching and learning. Sometimes 
the same word will mean different things to different people, and sometimes 
different words will carry the same meaning [5]. The term “learning”, according to 
Webster Dictionary, refers to The act or experience of one that learns, knowledge or 
skill acquired by instruction or study and modification of a behavioral tendency by 
experience (such as exposure to conditioning) [6]. More recent theories of learn-
ing view it as an active, constructive process. Individuals attempt to make sense of 
incoming information by interpreting it in terms of their prior knowledge, by ques-
tioning its meaning, and by exploring its uses [7]. In the light of the above definition 
of learning, it can be said that learning as a process can be done through a larger and 
wider process of education. Hence, the term e-learning can be tackled as a process 
that is done in terms of the larger and wider process of e-education. Accordingly, 
the author thinks that the concept specified and intended in this chapter is 
e-learning, not e-Education, since the current chapter sheds light on a specific part 
of a larger process called e-Education that includes policies, goals, plans, programs, 
methods, and techniques.

Recently, e-learning has become a vital word in the field of education and 
one of the main issues of translation, which was added to the knowledge society. 
e-Learning – or electronic learning – has been referred to as “technology-enhanced 
learning,” and more recently as “digital learning.” e-Learning describes a set of 
technology-mediated methods that can be applied to support student learning 
and can include many elements [8]. e-learning can be perceived as a wide concept 
covering a wide group of applications and processes included computer-based 
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learning, using networks, virtual classes, digital cooperation, and internet-based 
learning. e-learning can be defined as “communicating the content/material 
through electronic media: internet/intranet, internal/external networks, trans-
mission by satellite, audio and video tapes, and CDs. e-learning is perceived as a 
narrower concept than distant learning- that includes learning based on text and 
courses delivered through written correspondences [9].

e-learning has rapidly grown since two decades after the wide availability of 
internet services provided to the public, especially in the industrial field since the 
1990s. It became an accepted and commonly used component in tertiary education 
[10]. Currently, activities of e-learning are various and multiple, such as typing 
the content, training, communicating through the internet and intranet of a school 
or a university. It also provides students with electronic media, such as, audio and 
video media, CD ROMs, TV, and finally mobile phones that can facilitate a sound 
environment for e-learning and support communication wherever the learner is 
[11]. In addition, e-learning is perceived as a method of teaching using technology 
and internet with all sections of the course’s content. It helps students be more 
effective learners and provide them with more knowledge through the internet and 
mutual interaction among students and teachers. It is also appropriate for the design 
of “virtual reality” that helps students to solve real-world issues. Since technology 
is merely a vehicle, the e-learning requires well-developed teaching practices with 
these new instruments.

E-learning, an instructional strategy for imparting needed knowledge, skills, 
and attitudes in organizations, is here to stay. Its viability, effectiveness, and poten-
tial to return tangible benefits to organizations depend largely on how it is designed, 
delivered, and evaluated [12]. In the recent years, this term was limited to tracks 
provided by the web or direct electronic lines, using e-mails, visual conferences, 
focus groups, chat rooms, e-whiteboards on the internet [13]. To avoid overlapping 
between e-learning and other learning or teaching related concepts, the author 
provides readers with an operational definition of the term: A joint process between 
a learner and a teacher, where the learner is the core of the process.

It is a process complementary to the traditional education, that is, university 
blended learning which uses modern technology in teaching without abandon-
ing the typical educational reality and attendances in classrooms. It starts from 
certain principles: principles of educational democracy, educational programming 
and individualization, self-motivation, and developing and continuing education. 
It depends on the accessibility of learning materials through electronic media 
related to the internet, an intranet, or direct electronic lines; and a specialized 
application such as Moodle, Blackboard, Web CT, or any other relative accredited 
application.

The role of communication media plays a considerable role in the realization 
of skills necessary for learning. These media can be the internet or intranet with 
their developed features. It includes all forms of electronically supported education 
that is based on a set of teaching and learning tools: computers, smartphones, and 
iPads, etc. It uses emails, visual conferences, discussion groups, chat rooms, and 
electronic whiteboards on the internet, and supports exchanging audio and video 
files, pictures, texts supported by such programs as a word, PDF, PowerPoint, 
and Excel. These applications provide various opportunities or the acquisition of 
the scientific material and retrieving it, and for mutual dialog among learners, 
and between the learners and their teacher whenever they agree to do this dialog, 
through virtual spaces.

The learner, with easier ways, is able to search and get knowledge from 
e-libraries and different websites. The learner is allowed to do evaluations, tests, 
and reviews of reports and research, and to correct them electronically before 



E-Learning and Digital Education in the Twenty-First Century

26

sending them back immediately with the least efforts and the greatest benefits, 
and precisely.

4. Moodle

Moodle is a learning platform designed to provide educators, administrators and 
learners with a single robust, secure and integrated system to create personalized 
learning environments [14]. Also we can describe Moodle as a Web application used 
to manage online courses. It provides the ability to develop courses in an integrated 
manner. It is one of the open source software packages to provide an electronic 
environment to manage academic courses. It is a relatively modern system developed 
in 1999 to by Marti Daugiamas to manage educational activities. “Moodle” is an acro-
nym for “Modular Object-Oriented Dynamic Learning Environment”. In this context, 
Moodle is a dynamic educational media in the learning environment. It is also:

• Course Management System (GMS)

• Learning Management System (LMS)

• Learning Content Management System (LCMS)

• E-learning Platform

This application is distributed under GNU license, which means that it can be 
downloaded at no cost from the link (http://www.moodle.org). It works without 
any modifications on any computer using PHP, UNIX, and Windows. It also 
supports many databases, especially (My SOL). The application is available with 
various languages and supports the Arabic language in a simple way. This applica-
tion also supports Word, PDF, PowerPoint and Excel files, in addition, audio/video 
files, pictures, and external links.

Across the globe, the spread of novel coronavirus COVID-19 has led to profound 
changes in social interaction and organization, and the education sector has not 
been immune [15]. Therefore, most of universities and academic institutions relied 
on many types of e-Learning applications to provide lessons and training to their 
students, one of these applications is Moodle. It helps us to upload our academic 
programs, either in undergraduate or graduate stages. Also, through Moodle, we can 
submit training courses and life-long learning workshops.

Moodle has the superiority over a lot of similar application concerning feedback, 
its variety of tools for monitoring students’ activities, ease of use, quick update 
that is compatible with learning software developments- according to a compara-
tive study conducted by the German University of Humboldt between Moodle and 
Blackboard applications. The study found out that Moodle is superior because of 
ease of use, multiple social interaction tools, and many other accessories.

5.  University education and necessity for relying on e-learning 
applications

The university education is one of the fields benefiting from progress made in 
Information-Communication Technology. Due to this progress, many methods help 
in presenting the study material to students easily, quickly, and clearly. This prog-
ress has added a new pattern of learning, so-called e-learning [16]. The e-learning 
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is based on an educational philosophy focusing on self-learning: converting the 
teaching into learning with highly self-dependent students. Accordingly, the 
communicative media have an increasingly considerable role in realizing skills 
necessary or learning process. These media can be the internet or intranet with 
their progressive features. This means that the educational virtual reality, in its 
philosophy, is based on a number of principles that conceptually differs from the 
principles on which the traditional education is based: principles of democracy of 
learning, programming and uniqueness of learning, self-motivation, and develop-
ing the continuing learning [17].

Benefiting from computers and WWW in e-learning has not been limited to 
certain disciplines than others since all disciplines gradually have begun to rely on 
this new type one way or another. The Higher Education institutions have pro-
vided many offers of e-learning, where the traditional methods of learning have 
improved. The traditional teaching methodology often includes presenting the 
study material containing the formally assigned texts through lectures, forums or 
workshops. In this respect, many academic studies have asserted that students learn 
more effectively when they have the opportunity to discuss the academic material 
with others and to deal with learning as a cooperative process.

As to applying the e-learning in the Arab universities, a study showed how the 
Arab universities go along with modern technological developments concerning 
E-learning management systems, distant education, to what extent they use these 
developments, and in what courses they use them; where the researcher checked 
517 websites of Arab universities, faculties, and institutions. The findings showed 
that only about 15% of Arab universities have e-learning management systems. 
They included open universities, virtual universities, and some universities of 
science and technology in Arab countries and Gulf countries, except the religious 
universities. In addition, a number of electronic courses were relatively low. Since 
using the electronic courses management systems will lead to quantitative and 
qualitative shift in education, and non-use of these systems may lead to tech-
nological and scientific backwardness, the researcher presented a set of recom-
mendations for activating the electronic courses and distant education in Arab 
universities in a simple, quick and affordable way [18]. Although this study showed 
that weak adoption of E-learning management systems by Arab universities, it 
asserts the adoption of this pattern of education would lead to the quantitative and 
qualitative shift in the university education in Arab countries.

The academics have different preferences of teaching methods. Some of them 
prefer traditional methods that depend on face-to-face lectures and traditional 
lessons. Others prefer using technology to support their teaching practices. The 
first group of academics thinks that the traditional methods enable their personal 
communication with students and that using technology takes students away from 
teachers, and consequently teachers feel themselves away from their students. This 
traditional perspective focuses on the role of the lecturer as a source of leadership in 
the learned subject or material. They think that personal communication between 
lecturers and students is an empowering thing, where more opportunities for 
receiving feedback in homogeneous groups support these traditional methods.

The other perspective assumes that using technology enables academics to play 
the role of facilitator who helps students achieve high progress in the study subject 
when available and when needed [19]. In this context, one of the applied studies, 
which included all faculty members in various scientific departments, including 
the Department of Sociology and Social Work, recommended the integration of the 
faculty member in the teaching method between the traditional method of teaching 
in the classroom and contacting students face to face and electronic method through 
application electronic content management “Moodle” [20].
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6. e-Learning as a helpful method in social work education

The specialization of Social Work is one of the recent fields that attempt to 
depend on this type of learning to complete the professional preparation of its 
students. The literature or previous studies in this field, in the Arab world, are hardly 
available. One of these studies assessed the benefits of professional intervention 
based on using Moodle as one of the e-learning applications. The study found that 
using this application though developing an e-course has led social work students to 
acquire efficient knowledge and experiences; they also managed to gain the capac-
ity to solve problems during their study of the course. One of the most important 
recommendations of this study is to implement research on constraints against social 
work students’ use of e-learning and how to overcome them [21].

Ahmed F. Saleh [22] carried out a descriptive analytical study “trainers and 
students’ attitudes towards using e-learning in Social Work”. He assessed the 
current level of e-learning related knowledge, attitudes, and practice of students 
and trainers in the field of Social Work education. The findings asserted the high 
average of attitude component, taking the first in order, the knowledge in the 
second place, then the third component of practice in the third place [22].

In a study titled “E-learning in Social Work; a Case Study of Assiut university”- a 
descriptive study applied in the Faculty of Social Work, Assiut University- the study 
showed that there were no significant differences between student’s type and their 
perspectives on possible constraints when applying the e-learning in Social Work. 
It asserted that there are significant differences between students’ place of resi-
dence and their perspectives on the possible constraints in applying the e-learning 
in Social Work. In other words, it was shown that rural students tend to describe 
e-learning as more difficult, unlike their counterparts who live in cities [23]. This 
study directed attention towards the possibility of the existence of some constraints 
that students may face when applying the e-learning in Social Work Education.

A study by José Albors-Garigos showed students’ satisfaction of using e-learning 
methods. It found that satisfaction rates of learners increase by using e-learning, as 
compared to the reliance on traditional methods of leaning [24].

Elizabeth Johnson presented a paper on strategies for establishing Management 
Information Systems (MIS) and technology to improve social work practice and 
research. She showed the possible role of Management Information System (MIS) 
to result in the integration of information, management, and monitoring through 
a single program or special information network of the organization; and that this 
will improve management, services provided, and the assessment of professional 
practice. The paper included three strategies for directing and developing MIS 
programs. The paper showed some lessons produced and implemented by MIS 
programs to work as administrative and evaluative tools for policy followed at the 
national level.

The model of MIS presented by Elizabeth Johnson sheds light on possibili-
ties of social workers for integrating technology into social work practice and 
formulation of creative policies. In addition, these strategies can be used for 
improving and developing the formulations of concepts and developing various 
technological creations within social work practice [25, 26]. Accordingly, the 
paper mentioned above pointed out the positive results achieved by using the 
MIS in social work practice. Hence, these positive results can also be achieved if 
the e-learning is used as a complementary type of learning with the traditional 
learning in both field and theoretical aspects; since the e-learning can be utilized 
in field training of social work students as well as in-service social workers or 
before their job assignment.
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The above theoretical reviews assert the importance of learning patterns and 
methods; and that this development is related the developments of the teaching 
methods used as a response to the enormous evolution in technological methods, 
communication, and networks…etc. On the other hand, the accelerated increase 
of information to the so called the knowledge explosion; the growing numbers 
of students and researchers in the field of social work; their crowdedness within 
academic rooms; or in the light of far distance between students’ residence and 
academic places, all this makes seeking new methods for communicating informa-
tion and knowledge to students a very important matter.

Accordingly, reliance on e-learning methods and application and developing 
them have become inevitable necessity in the field of higher education including 
social work education; since a lot of developed countries have been depending on it 
one way or another as a method complementary to traditional education. To make 
sure how successful any developments in teaching and learning processes are, we 
should conduct extended studies on all related issues, trying to answer or related 
questions [27].

The urgent imperative to “move online” caused by the recent Covid-19 pandemic 
[28]. and It has become necessary to conduct studies and research on e-learning 
issue, as it is one of the modern issues in our contemporary society in general, and 
specifically in social work education. In the light of the author’s modest experience 
in the field of e-learning in Social Work Education, and his introduction of some 
e-learning in the recent years, He observed how students of social work avoid par-
ticipating in or benefiting from e-learning courses presented through the Web and 
based on Moodle application. Accordingly, the author believes in the importance of 
submitting this topic for scientific discussion and research.

7. Methodology

Methodology is generally a guideline for solving a problem, with specific com-
ponents such as phases, tasks, methods, techniques and tools [28]. In that study, the 
author adopted the descriptive approach by using the social comprehensive survey 
method, applied to students of social work as a separate specialization at Sultan 
Qaboos University’s Department of Sociology and Social Work. Data-collection 
was based on an assessment tool designed by the researcher. The tool’s reliability 
and validity were tested on the basis that it would assess students’ preparation and 
attitudes towards using Moodle and define constraints against using and benefiting 
from it. The researcher applied content analysis for focus group discussion reports, 
as one of qualitative research type. The groups consisted of well-selected individuals 
aiming at benefiting from them through group discussions on a certain topic [29]. 
Two sessions for two groups of specialized students were held to discuss with them 
the main subjects of the research.

8. Benefits and advantages of e-learning

Although many people still consider traditional universities as the best way to 
achieve knowledge and get a diploma, online learning proves to be a great alterna-
tive. Students have the chance to study in their own time and especially for free. It 
represents a great way to study many fields and to boost the level of self-motivation. 
Online learning is so effective because students can finish their homework quickly, 
and there is more time left for hobbies or for finding a job [30].
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E-learning is characterized by depending on the internet as a medium to 
present the study materials and submitting them to students without stop and 
twenty-four seven. This educational pattern views a student as the main element 
in the learning process, where a student can determine the way and time of his/her 
learning. In addition, there is the possibility of using multiple learning methods 
through e-learning, such as virtual class, simulation, cooperative learning, and dis-
cussion group. e-learning follows the steps of the traditional learning, e.g., study, 
tests, and certificates. Registration, management, fee payment and monitoring are 
done through the Internet in educational institutions or universities that depends 
on such learning pattern.

In addition, e-learning has many other characteristics reflecting on both student 
and instructor, on the development and respectable management of courses. Thus, 
E-learning leads to improve student-learning opportunity for exchanging knowl-
edge and skills. The Web community as an e-learning environment is a comfortable 
way for communication and more practical for Part-time students, or those who 
cannot attend in regular classrooms because of distance or for other reasons [31].

E-learning has many features and benefits, starting from the scientific concept 
of e-learning and instruction and its role in distance education and virtual univer-
sity learning. They can be summed as:

a. It is beyond time and spatial constraints of education,

b. Increasing communication among students on one hand, and between students 
and the university on the other,

c. Providing educational opportunities for those who had had no access to 
education, besides saving much efforts, costs and time,

d. Lessening the managerial burden on teachers,

e. Teachers are accessible anytime.

f. Enhancing students’ feeling of equal opportunities in learning, breaking blocks 
of fear and anxiety, and empowering students to express their thoughts, and

g. Providing considerable accessibility of various resources of information with 
different kinds [32].

9. Findings

The most important results found by the study included students’ enough prepa-
ration for using Moodle: students have the basics of using the computer, exploring 
the internet, and English language skills that enable them to use Moodle. This was 
due also to the availability of university facilities that help them use Moodle. The 
following figure shows the arrangement of the sub-dimensions that make up the 
scale according to the relative strength of each dimension, and the relative strength 
of the four dimensions combined are: readiness, knowledge, attitude and actual use 
of Moodle (Figure 1).

It shows that the preparation rates reached 77%. Despite this high degree of 
preparation, it reflects some shortcomings, since the final degree of preparation is 
supposed to be 100%. Accordingly, it reflects shortcomings with the rate of 23%. 
The researcher thinks that there is a possibility of overcoming this shortage by 
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helping students increase their computer skills, language skills, and facilitating 
their internet accessibility from any place wherever they are. On another side, the 
university should pay more attention to internet services by increasing its speed and 
efficiency, and continuous development of computer labs. Concerning the cognitive 
aspect of students, the results of the study showed that they have a good knowledge 
of Moodle, where the knowledge degree shown by the assessment tool was 69.9%, 
but it decreases with the total degree of the whole assessment. This means that 
it reflects the shortage of 30.1, which can be treated by providing students with 
more learning and training opportunities. As to the relative strength of students’ 
attitudes towards using Moodle, according to the assessment tool, it reached 63.3%. 
Accordingly, this degree implies shortage in attitudes with 36.7%. The researcher 
thinks that this shortage can be overcome by getting teachers encourage students 
to understand this application to achieve the expected great benefits. The research 
thinks also that showing degrees of shortage in every dimension would serve to 
clarify the priority of attention needed for dealing with the dimension in question, 
so that students can get help in avoiding shortcomings, to improve their real usage 
of this application, and to make use of its all accessories

10. Constraints and recommendations

Concerning the constraints on social work students’ usage of Moodle, their 
point of views came with the following order: insufficient training; few teachers 
use Moodle in some courses; no incentives from the teachers to encourage using the 
application; recurrent failures of the internet; the nature of courses does not require 
using Moodle; insufficient time for using it; and finally, insufficient equipped labs. 
Thus, the students’ suggestions for overcoming these constraints are:

a. To provide training on Moodle beginning from joining the university, espe-
cially in the foundation year. This is done through changing the content of 
computer courses. This course should contain training he students in how to 
use e-learning applications available in the university.

b. To impose using Moodle on teachers as a means complementary to traditional 
education, at least in one academic course every academic season. This would 
affect students’ interaction and using of Moodle.

Figure 1. 
Results of measuring the sub-dimensions that make up the scale used in the study [33].
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c. To dedicate a time agreed upon by the teachers and students to interact through 
Moodle, which can be counted as a part of the accredited study time.

d. To pay more attention for developing computer labs and to increase speed and 
efficiency of computers.

e. The importance of improving the quality of the university’s internet services.

f. To provide internet services at students’ home through a national communica-
tion company to be socially responsible for providing educational support to 
students: through low costs of getting the internet services by students.

In the light of the constraints on students’ utilization of Moodle, their sugges-
tions for dealing with these constraints, and data-analysis, the study recommended 
the following:

a. To provide continuous training by the university to students on using 
e-learning applications, or changing computer courses content to guarantee the 
availability of training in e-learning applications.

b. To oblige social work professors and teachers to publish some E-learning course 
to encourage students to benefit e-learning applications. In addition, they 
should have more attention to the continuous activation of each application 
accessories so that students can achieve the most benefits they could gain.

c. The university and professors should apply mechanisms encouraging students 
unwilling to use e-learning to use it. This can be done by eliminating the related 
constraints.

d. To provide the training necessary for developing students’ linguistic and 
electronic capacities, in order to enhance their preparation, knowledge and 
positive attitudes towards e-learning.

e. It is important to eliminate shortcomings of individual capacities of students 
and to enhance university possibilities that prevent them from enabling them 
to absorb, use, or benefit from e-learning applications.

11. Conclusion

Social Work is a recently emergent humanist profession since less than 
100 years; since acknowledging its first professional method of Social Casework 
Method in the period 1917-1919. Thus, this imposed on those who belong to it- 
academics and practitioners over the past decades- for the continuous development 
of its professional strategies, methods, and techniques, by which they facilitate an 
interactive educational environment able to attract social work students’ atten-
tion. In addition, more efforts have been exerted to provide a better educational 
environment that helps students to easily exchange knowledge, opinions, attitudes, 
skills, and experiences. In addition, there have been attempts to facilitate com-
munication among students themselves, and between students and lecturers easily 
through a safe, guaranteed, and affordable educational environment, and without 
any inconvenience to any of communication partners. All these can be provided 
through the appropriate use of e-learning with its multiple applications.
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Hence, the astonishing evolution in sciences of computer, internet and communi-
cation technology, and its resulting communicative media has led to providing suc-
cessful and safe educational environments that help learners and teachers perform 
their roles successfully. Through using e-learning application, students are able to 
develop their knowledge, attitudes, and opinions through communication with their 
colleagues who are sharing them the same e-courses; in addition to communication 
between lecturers and experts responsible for building and teaching these courses.

Students’ use of the internet-related applications can develop and enhance their 
learning-related skills, such as skills of the computer, linguistic, writing skills, and 
internet skills.

The accessories that characterize e-learning provides lecturers with wider 
opportunities for benefiting from techniques of communication on the World Wide 
Web (WWW), and reaching educational experiences, experiments and methods 
that have never been achieved without the internet, and consequently, enabling 
students to benefit from such opportunities. Student relying on using e-learning 
applications provide save their time and efforts in gaining the learning material and 
exchanging it with any known electronic format (Word, Excel, PowerPoint, Video, 
Audio and other types of files). Through the next lines, we will shed light on some 
accessories of Moodle.

The Moodle application has many extensions that enable the user- student 
or Instructor- to select an activity or resource to perform or play his/her role as 
instructor. Activities can be: Active Quiz, assignment, Attendance, Booklist, 
Chat, Checklist, Choice, Crossword, Cryptex, database, External tool, face 
to Face, Forum, Glossary, Hangman, Hidden picture, hot pot, lesson, Media 
Collection, Millionaire, Questionnaire, Quiz, Quiz venture, Scheduler, SCORM 
Package, Snakes and Ladders, Sudoku, Survey, Turn it in, Assignment2 and 
workshop. All or some of these activities will support the instructor to empower 
students to practice many types of works through Moodle Application wherever 
and whenever he/she wants.

The sources used by the instructor can be a book, file, folder, IMS content pack-
age, label, webpage, and URL. In addition, Moodle helps users to utilize and use 
some functions, such as Search forums, Latest announcements, Upcoming events, 
recent activity…etc.

Finally, the study recommends instructors and students in the field of Social 
Work Education to depend on using e-learning applications, to develop their 
abilities, skills, and experiences, in order to enhance their academic and learning 
performance. It does not matter which application of e-learning, but what is impor-
tant is to use an advanced application that is easily accessible and usable by students 
with medium or good potential.
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Chapter 3

The Impact of Online Learning 
Strategies on Students’ Academic 
Performance
Khaled Hamdan and Abid Amorri

Abstract

Higher education institutions have shifted from traditional face to face to online 
teaching due to Corona virus pandemic which has forced both teachers and students 
to be put in a compulsory lockdown. However the online teaching/learning consti-
tutes a serious challenge that both university teachers and students have to face, as 
it necessarily requires the adoption of different new teaching/learning strategies 
to attain effective academic outcomes, imposing a virtual learning world which 
involves from the students’ part an online access to lectures and information, and 
on the teacher’s side the adoption of a new teaching approach to deliver the cur-
riculum content, new means of evaluation of students’ personal skills and learning 
experience. This chapter explores and assesses the online teaching and learning 
impact on students’ academic achievement, encompassing the passing in review 
the adoption of students’ research strategies, the focus of the students’ main source 
of information viz. library online consultation and the collaboration with their 
peers. To reach this end, descriptive and parametric analyses are conducted in order 
to identify the impact of these new factors on students’ academic performance. 
The findings of the study shows that to what extent the students’ online learn-
ing has or has not led to any remarkable improvements in the students’ academic 
achievements and, whether or not, to any substantial changes in their e-learning 
competence. This study was carried out on a sample of University College (UAEU) 
students selected in Spring 2019 and Fall 2020.

Keywords: online learning environment, content-based research, process-based 
research, success factors assessment

1. Introduction

With the advent of COVID-19 pandemic and the shutdown of universities 
worldwide for fear of contamination due to the spread of the coronavirus, higher 
educational institutions have deemed necessary to adopt new teaching strategies, 
exclusively online, to deliver their curriculum content and keep from the Corona 
virus widespread at bay [1]. Technology was called upon to play this pivotal teach-
ing/learning online role, as it has influenced people’s task accomplishment in 
various ways. It has become a part of our ever changing lives. It is an important 
part of e-learning to create relationship-involving technology, course content and 
pedagogy in learning/teaching environment. Therefore, e-learning is becoming 
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unavoidable in a virtual teaching environment where students can take control of 
their learning and optimize it in a virtual classroom and elsewhere. So, learning 
today has shifted from the conventional face to face learning to online learning 
and to a direct access to information through technologies available as e-learning 
has proven to be more beneficial to students in terms of knowledge or information 
acquisition. Online teaching promotes learning by encouraging the students’ use of 
various learning strategies at hand and increases the level of their commitment to 
studying their majors. Virtual world represents an effective learning environment, 
providing users with an experience-based information acquisition. Instructors set 
up the course outcomes by creating tasks involving problem or challenge-based 
learning situations and offering the learner a full control of exploratory learning 
experiences. However, there are some challenges for instructors such as the selection 
of the most appropriate educational strategies and how best to design learning tasks 
and activities to meet learners’ needs and expectations. Various approaches can lead 
towards strong students’ behavioral changes especially when combined with ethical 
principles. However, with careful selection of the learning environment, pedagogi-
cal strategies lining up with the concrete specifics of the educational context, the 
building of learners’ self-confidence and their empowerment during the learning 
process becomes within reach. Another benefit of using online teaching/learning is 
that here is a need to explore new teaching strategies and principles that positively 
influence distance education, as traditional teaching/learning methods are becom-
ing less effective at engaging students in the learning process. Finally, e-learning can 
solve many of the students’ learning issues in a conventional learning environment, 
as it helps them to attend classes for various reasons, as it has made the communica-
tion/interaction between them and their instructors much easier and the access to 
lectures much more at hand. Students can attend online university courses and at the 
same time meet other social obligations. Therefore, the circumstances in a learner’s 
life, and whatever problems or distraction he/she may have such as family problems 
or illnesses, may no longer be an impediment to his education. Learners can practice 
in virtual situations and face challenges in a safe environment, which leads to a more 
engaged learning experience that facilitates better knowledge acquisition.

The work presents the educational processes as a modern strategy for teaching/
learning. e-learning tends to persuade the users to be virtually available to act natu-
rally. There are a few factors affecting the outcomes such as learning aims and objec-
tives, and different pedagogical choices. Instructors use various factors to measure 
the learning quality like Competence, Attitude, Content Delivery, Reliability, and 
Globalization [2–4]. In this work, we are going to pass in review positive and nega-
tive impacts of online learning followed by recommendations to increase awareness 
regarding online learning and the use of this new strategic technology. Modern 
teaching methods like brainstorming, problem solving, indirect-consultancy, and 
inquiry-based method have a significant effect in the educational progress [5].

The aim of this research is to examine the effect of using modern teaching 
methods, such as teacher-student interactive and student-centered methods, on 
students’ academic performance. Factors that may affect students’ performance 
and success- the technology used, students’ collaboration/teamwork, time manage-
ment and communication skills are taken into consideration [6]. It also attempts 
to identify and to show to what extent online learning environment, when well 
integrated and adapted in course planning and objectives, can cater for students’ 
needs and wants. Does online teaching make a significant improvement in students’ 
academic performance and their personal skills such as organizations, communica-
tions, responsibilities, problem-solving tasks, engagement, learning interest, self-
evolution, and abilities to reach their potential? Is students’ struggle is not purely 
academic, but rather related to the lack of personal skills?
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2. Online learning experience

There are many motives behind the implementation of the online learning 
experience. The online learning is mandatory nowadays to all audience due to  
COVID −19 pandemic, which forced the higher educational authorities to start 
the online teaching [1]. We believe that we reached a tipping point where making 
changes to the current learning process is inevitable for many reasons. Today learners 
have instant access to information through technology and the web, can manage 
their own acquisition of knowledge through online learning. As a result, traditional 
teaching and learning methods are becoming less effective at engaging students, who 
no longer rely exclusively on the teacher as the only source of knowledge. Indeed, 
90% of the respondents use internet as their major source of information. So the 
teacher is new role is to be a learning facilitator, a guide for his students. He should 
not only help his students locate information, but more importantly question it and 
reflect upon it and formulate an opinion about it. Another reason for the adoption of 
the online learning is that higher institution did not hesitate one moment to integrate 
it as a primary tool of education. So, it transformed the conventional course and cur-
rent learning process into e-learning concept. The integration of the online teaching 
into the curriculum resulted in several issues to instructors, curriculum designer and 
administrators, starting from the infrastructure to online teaching and assessment. 
Does the current IT infrastructure support this integration? What course content 
should the instructor teach and how it should be delivered? What effective pedagogy 
needs to be adopted? How learning should be assessed? What is the direct effect of 
the online learning on students’ performance? [7].

With reference to the survey findings, the majority of students were among 
the staunch supporters of online learning taking into consideration the imposed 
COVID-19 lockdown circumstances, as they expressed their full support and 
confidence in computer skills to share digital content, using online learning and 
collaboration platforms with their peers, and expressed their satisfaction with the 
support of the online teaching and learning [8].

However, a small percentage of the survey respondents, expressed their below 
average satisfaction when higher educational institutions have invested in digital lit-
eracy and infrastructure, as they believe they should provide more flexible delivery 
methods, digital platforms and modernized user-friendly curricula to both students 
and teachers [9]. On the same lines, the higher education authorities regard the 
quick and unexpected development of the UAE’s higher education landscape, 
ICT infrastructure, and advanced online learning/teaching methods, imposed by 
COVID-19, have had a tremendous adverse impact on the students’ culture, thus 
leading to students’ social seclusion from their peers, imposing new social norms 
and behavior regarding plagiarism, affecting students’ cultural ethics and learning 
and collaboration with their peers, when adopting the digital culture [10].

A current study emphasized the need for adoption of technology in education as a 
way to lessen the effects of Coronavirus pandemic lockdown in education to palliate the 
loss of face- to- face teaching/learning which has more beneficial aspects of learning 
for students than online learning as it offers more interactive learning opportunities.

We recommend that all these questions should be taken into consideration when 
designing a new course i.e. the e-learning strategies, the learners’ and instructor’s 
new roles, course content and pedagogy and students’ performance/achievement 
assessment (Figure 1). In this experience, we focus only on the implementation of 
new learning academic objectives- how they are infused into the curriculum and 
how they are assessed. The ultimate objective of implementing a new learning pro-
cess is to design a curriculum conveyed by a creative pedagogy and oriented towards 
the cultivation of a creative person yearning for the exploration of new ideas [11]. 
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The afore-mentioned objectives lead to design a comprehensive learning experience 
with new learning outcomes where instructors infuse new practical skills - Critical 
thinking and Problem-Solving Tasks, Creativity and Innovation, Communication 
and Collaboration. Other skills are implicitly infused into the curriculum such as, 
self-independent learning, interdependence, lifelong learning, flexibility, adapt-
ability, and assuming academic learning responsibilities. Online learning is defined 
as virtual learning using mobile and wireless computing technologies in a way to 
promote learners’ learning abilities [12]. In (Figure 2), each component of the 
e-learning process is defined clearly below [13].

2.1 Active instructor

His role is to facilitate learning process in the virtual classroom, to engage 
students in the learning process, to allow them to participate in designing their own 
course content and to contribute to design learning assessment parameters.

2.2 Active learner

He can access course content anytime and from anywhere, engage with his peers 
in a collaborative environment, formulate his opinions continuously, interact with 
other learning communities, communicate effectively, share and publish their find-
ings with others in online environment.

2.3 Creative pedagogy

Both instructors and learners decide on what to learn online and how it should 
be learned. This experience is designed to promote an inquiry and challenge-based 
learning models where teachers and students work together to learn about compel-
ling issues, propose solutions to real problems and take actions [11]. The approach 
involves students to reflect on their learning, on the impact of their actions and to 
publish their solutions to a worldwide audience [14].

Figure 1. 
E-learning approach.
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2.4 Flexible curriculum

A core curriculum is designed, but the facilitator has the freedom to innovate 
and customize course content accordingly up to the aspiration of the learners; this 
means that the learner’s knowledge of the material will mainly come from his own 
online research (formal and informal content), and from his own creativity and 
collaboration with his peers (teamwork).

2.5 Communities outreach

This allows a group of students to formulate real-world context research 
question, connect with local learning and global communities to find creative 
solutions to their problems, create opportunities to connect themselves with 
international communities. These opportunities will foster students’ social and 
leadership skills [15].

According to students’ observation, more than 70% of instructors found that 
the online learning using Blackboard ultra-collaboration boosts students’ learning 
interest, engagement and motivation. 84% of teachers use required to use interac-
tive tools in order to engage students in presenting and sharing a five minutes 
presentation to their classmates, write a reflective essay on their experience, be 
involved in a collaborative project (interest- based learning project). 97% of 
students contributed to self and peer assessments, and 97% interacted using online 
management systems. Students were also encouraged to interact with their peers 
using blackboard group collaborate. Thanks to the online teaching strategy, 70% of 
students were able to deliver on time their work.

For the study purpose, several assessments components incorporate both 
individual and group work. For the individual work, each student was required to 
make an individual presentation on any subject of his own interest, write a reflec-
tive essay, self -assessment, class peer assessment, midterm and final exams. For 
the collaborative work, students were assigned teams and each student should 

Figure 2. 
E-learning process.



E-Learning and Digital Education in the Twenty-First Century

44

contribute to the project delivered every two weeks in the form of a final presenta-
tion and a final project. Rubrics were designed and all students were well instructed 
to use them. Teachers were trained to monitor and facilitate the experience and the 
internal learning management systems such as Blackboard.

The subsequent (Figure 3) shows the feedback loop of content mapping of fac-
tors and their relationships in relation to students’ performance and intake. The first 
feedback loop begins at the node called “Students”. The second one begins at the 
node entitled “Teacher”. There are two major positive feedback loops. For instance, 
a good team improves co-operation and creativity which increase the team’s learn-
ing experience. Setting clear goals and interactive strategies will enhance online 
learning and performance results. The E-learning process and the project outcomes 
are influenced by technology use [13].

3. Research methodology

We studied the impact of online learning using technology in virtual class-
rooms and the effect of performance factors on students’ learning behavior and 
achievement. The study focused on a sample of 6045 students, collected from the 
enrolment of University College students in spring 2020, at United Arab Emirates 
University has used online teaching strategy in comparison to fall 2019 teaching/
learning experience, which used conventional teaching strategy involving 7369 
students (See Table 1). The study shows the learning outcomes are similar for 
both virtual and conventional learning, although the assessment methods are 
different. They include students’ learning outcomes assessment, testing (assessing 

Term Pass Not Pass Total

Fall 2019 (FOF) 6839 530 7369

Spring 2020 (OLA) 5488 557 6045

Table 1. 
Students’ population.

Figure 3. 
Conceptual model of students’ E-learning environment parameters.
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prior and post knowledge acquisition) and quantitative versus conventional 
research. The findings of the survey are discussed below. Descriptive statistics 
were obtained to summarize the sample characteristics and performance variables. 
Pearson Correlation was used to evaluate the association between the learn-
ing outcomes dimensions. Independent Samples t-test was used to compare the 
mean overall performance of the online learning. Linear Regression was used to 
determine the impact of the learning characteristics (Critical thinking, Creativity, 
Communication and Collaboration) on the overall performance score. Factor 
Analysis was used to study the inter-relationships among the learning characteris-
tics and compare the online methods.

The objectives of the learning process consist of providing a diversified learn-
ing environment. The positive impact of this diversity is reflected in the students’ 
performance. Students in various represented colleges have similar passing grades 
as high (80–98%) for both Online Approach (OLA) and Conventional learning 
-Face-to-Face (FoF). The University College is the largest college in the University 
with more than 4000 students. Most of UAEU students start their study in UC; they 
take English, Arabic, IT and Math (Figure 4).

This study was limited to GEIL101 foundation students. Surveys were sent out 
to all information literacy sections at the end of the first semester 2019/2020, but 
there were only 87 respondents. The survey had 2 parts, one part is about students’ 
achievement/performance, and the second part use is about online learning in a vir-
tual classroom. All sessions were conducted online by trained instructors in tandem 
with the University library delivered by professional librarians. In this report, fall 
2019 students’ data are used as the sample for the study (Table 2).

Overall, the results indicate the online learning was beneficial for students as it 
shown in their academic achievements and in tables below. A significant number of 
students reported high comfort levels of attending online courses in virtual class-
room instead of conventional learning. Results indicated students have a positive 

Figure 4. 
University college percentage passing rate.

Course title GEIL101
Information Literacy

Cohort: Fall 2019

Total number of students 930 Passing 889

Average
class size

30 Average grade 95.59%

Table 2. 
GEIL students.
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reception to online approach rather than traditional classrooms. Additionally, 
qualitative data identified a clearconsiderations for the integration of new technol-
ogy into the new teaching and learning experience.

4. E-learning results and analyses

Table 3 shows the IL students’ pre and post tests performance. The analysis on 
the pre and post-tests, using the means comparison and one sample test, shows 
an increase of students’ performance by 84%, the mean of the pre-test is around 
7.5 and the post test is 13.85, a significant difference of 6.35. 65% of students 
score above 60% (passing rate for the course) in the post-test, only 2.4% of 
students scored above 60% in the pre-test. This means that 97.6% of students did 
not have basic information literacy knowledge, but after going through intensive 
12 week learning under e-learning conditions, 65% achieved the course outcomes 
with higher scores.

The following tables (Tables 3 and 4) shows the students’ performance by each 
learning activity:

The scores in the post-test ranged between 11 and 20, whereas it ranged between 
6 to 9 in the pre-test (Figure 5).

The above results show that OLA students scored higher than the FoF in the 
majority of the learning activities. There is an important performance of online 
students in the midterm and final exams though both approaches where offered 
the similar assessments criteria under the same test conditions. In the next section, 
the online learning process validity, the learning activities, and the learning out-
come achievements, will be discussed in greater details. Several statistical models, 
qualitative and quantitative analysis have been applied for this purpose.

5. Impact analysis of the learning activities

It is important for an educator to evaluate which type of learning activity that 
has an important impact on students’ performance. It will help the curriculum 
designers to adjust and improve the syllabus content accordingly. Two types of 
analyses are conducted quantitatively and qualitatively; the first analysis relies 
on the learning activities grades and course final scores. The second one relies on 
students’ feedback through reflective essays and teachers’ perception towards their 
students’ learning progress.

Aspect %Yes

Operational Skills 89%

Use of Technology 90%

Communications Skills 69%

Problem Solving 69%

Formulate Critical opinion 79%

Evaluate information 84%

Collaboration 88%

Sharing findings and ideas 86%

Taking academic responsibilities 88%

Table 3. 
Students’ academic performance.
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5.1 Quantitative analysis

5.1.1 Impact of the learning activities on students’ performance

To analyze the significance of each learning activity on students’ performance, 
a regression linear model was used to analyze the impact of each learning skill on 
students’ performance. According to the output report, the model is significant at 
95% (p < 0.000), and there is a strong correlation between 95.8% of the learning 
skills and students’ performance (r2 = 0.919).

Overall, all learning skills strategies have a significant impact on students’ 
performance. Each student’s learning skills and their impact will be analyzed. The 
following graph shows that individual contribution has less impact on the student’s 
performance, but the course component is very important where students demon-
strate their interaction with the course content. The quality of the students’ online 
participation, their assiduity and interaction with others and their contribution in the 
projects are different from class participation. Therefore, statistically speaking, it has 
a lower impact. So, it is highly recommended to review how this component is graded.

5.1.2 Impact of each learning skill on students’ achievement

The following table describes the impact of each individual learning skill on 
students’ performance. To do this analysis, we used Pearson Correlation Coefficient 
to measure the strength of the linear relationship between the learning skills. The 
following figure shows the relationship between the learning skills.

From the table below, the test 1 (Midterm Exam) and test 2 (Final Exam) have the 
strongest impact (754 and 758) respectively on the final grades, even though students 
scored lower in these activities compared to other assessed learning activities. They 
are still the most efficient assessment methods to evaluate students’ achievement. 
The projects, individual presentation and reflective essays have also a significant 
impact on students’ performance. The only learning activity with the lowest impact 
is the individual participation and engagement in the class, which is an important 
learning activity, and it needs a review on how to assess it in an effective way.

6. Teachers’ observations

Students’ e-learning performance data is processed and presented. The six 
characteristic attributes are identified. Each characteristic is divided into further 

Figure 5. 
Pre and post-tests comparison distribution.
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sub-items that are rated from 1 to 5 by the respondents. Then, for each of the six 
main characteristics, the average of the sub-items rating is calculated. The box plot 
(see Figure 6) shows a detailed distribution of each response. This is made up of the 
results, comparing the responses given to the different factors affecting learning. 
The result shows that the teachers rating of the effect of online learning in the fol-
lowing table. Example: 50% of teachers think that 70% of students improved their 
creativity skills.

Descriptive statistics for the learning variables are shown below in Table 5. 
In general, the mean and median of all the characteristics are quite high-around 
3.5 (Table 6). Regarding correlations between learning parameters, the results 
show that almost all characteristics are highly inter-correlated (p < 0.001) (See 
Table 7).

Figure 6. 
Using e-learning in the virtual classroom.

Coefficientsa

Model Unstandardized 
Coefficients

Standardized 
Coefficients

t Sig. 95.0% Confidence 
Interval for B

B Std. 
Error

Beta Lower 
Bound

Upper 
Bound

1 (Constant) 19.445 .992 19.601 .000 17.497 21.393

IndivContribution 1.122 .147 .090 7.653 .000 .834 1.410

IndivP resentation 1.878 .151 .161 12.403 .000 1.581 2.175

ReflectiveEssay 1.719 .099 .237 17.431 .000 1.526 1.913

Assignments 1.348 .090 .187 14.060 .000 1.159 1.536

Testi 1.884 .045 .323 22.400 .000 .916 1.092

Test; 1.858 .035 .407 29.210 .000 .986 1.129
aDependent Variable: FinalGrades.

Table 5. 
Regression model on learning skill of students’ performance.
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7. Students’ results and analysis

The survey was to collect feedback from students after they started using online 
learning courses. The effects of this methods on students’ learning and understand-
ing A scale of 1–5 range from strongly agree (5) to strongly disagree (1). Different 
dimensions of online approach are analyzed and Eighty-seven UAE College 
Students coming from different Universities were asked to give their perception on 
different aspects of online learning methods.

For the question (1), “Do you like online learning technology?” 84 respondents 
representing 97.6% of the students said they do. As for the question (2), “Do you 
feel ready to use online environment?”, 61 students representing 71.2% said they do.

While 7 students or 8% said, they do not. Only 19 student or 21.8% were neutral 
(see Table 8).

As for question (3), “whether students have all the required technology tools 
for online learning”, 71 of the respondents representing 83.53% agreed but only 4 
students disagreed (See Table 9).

Regarding the question (4), as to “whether students have reliable internet con-
nection for online learning, 56 of the respondents representing 64% said that they 
agreed, while 7 students said that they disagree (See Table 10).

For question (5), “Did Online learning help your study when you have flexible 
schedule?” 53 students representing 63% of the respondents said it helped them 
because of time restriction. On the other hand, 31 students representing 37% said 
that time was not visible (See Table 11).

For question (6), “Did online learning help you to be more productive?”  
38 students representing 45% of the respondents said that online class helped them 
to be more organized and productive. On the other hand, 19 students representing 
23% said that it was not productive for them (See Table 12).

Frequency Percent

Agree 61 71.2%

Neutral 19 21.8%

Disagree 7 8%

Table 8. 
Ready for online transformation.

Frequency Percent

Agree 71 83.53%

Neutral 10 11.76%

Disagree 4 4.70%

Table 9. 
Do students have the required tools for online learning?

Frequency Percent

Agree 56 64%

Neutral 24 27.59%

Disagree 7 8%

Table 10. 
Do students have the reliable internet connection for online learning?
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For question (7), “How do rate your experience with your team online” 58 
students representing 60% of the respondents said that online learning class is like 
normal class. On the other hand, 9 students representing 10% said that they were 
not satisfied with online learning (See Table 13).

For question (7), “How do rate your internet connectivity and how often 
problems occurred?” 37 students representing 43% of the respondents said that 
online class runs into technical issues which lead to reduce their productivity and 
confidence. On the other hand, 42 students representing 48% said that there were 
no issues with their internet connections (See Table 14).

For question (8), “Did you develop any health issues since the start of online 
learning? 41 students representing 48% of the respondents said that online class 
causes health issues which lead to reduce their productivity and confidence. On 
the other hand, 25 students representing 29% said that there were no health issues 
using online learning (See Table 15).

For question (9), “Rate the distractions you have had online”, 31 students 
representing 37% of the respondents said that online class did not face distractions. 
On the other hand, 23 students representing 27% said that there were not issues 
concerning online distraction (See Table 16).

Frequency Percent

Yes 53 63.10%

No 31 37%

Table 11. 
Did you have a flexible schedule when online learning was used?

Frequency Percent

Agree 38 45%

Neutral 27 32.14%

Disagree 19 23%

Table 12. 
Did online learning help you be more productive?

Frequency Percent

Satisfied 52 60%

Neutral 25 29.07%

Unsatisfied 9 10%

Table 13. 
How do you rate your online experience with your team?

Frequency Percent

Perfect 42 48%

Neutral 28 32.18%

Sometimes / Never 37 43%

Table 14. 
How often do you face technical problems?
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8. Conclusion

The ultimate purpose of this investigation was to explore the impact of online 
learning on students’ academic achievement as the demand has increased in recent 
times for online courses among institutions and college students who solely rely 
on flexible and comfortable education. We tried to measure in quantifiable terms 
the students’ final academic performance after their exposure to online learning 
during this pandemic lockdown. The final results obtained in this study were quite 
self-eloquent, as they unequivocally show the tremendous impact of e- learning 
on students’ academic performance and achievements, as it can benefit students 
in many ways, including enhancing and maximizing their learning independence 
and classroom participation. It is a good experience for students’ transitional 
preparation to pursue college education and seek employment. Students were more 
engaged in the learning process than in conventional teaching, and online learning 
experience has revealed that didactic teaching style is no longer effective. They no 
longer regard teachers as the only source of information, but as learning facilitator 
and online learning from different internet sources as their main source of infor-
mation. They have proved that they can assume their responsibilities, contribute 
to course design assessment and learning process personalization. Online learn-
ing also helped overcome time and space constraints imposed by the convention 
learning process and helped students to effectively communicate their findings 
and share their ideas with their peers locally and globally. The introduction of a 
new technology such as the online learning will undoubtedly have more impact on 
the learning outcomes only if we reconsider the delivery mode, content redesign, 
new assessment system. A suitable pedagogy and an appropriate content are the 
most important sources of students’ learning motivation. Finally, e-learning has 
a bright future, tremendous learning potentialities and excellent organizational 
culture. Universities will incontrovertibly use many of the lessons learned during 
this pandemic lockdown period of this forced online teaching to adjust curriculum 
contents, teaching methods/lesson delivery, and assessment tools.

E-learning is here to stay and can make a much stronger contribution to higher 
education in the years to come. However, there are some negative effects of online 
class as it does not offer real a face to face contact and interaction with instructors 
and imposes time commitment and less accountability on students. There are also 

Frequency Percent

Agree 41 48%

Neutral 20 23.26%

Disagree 25 29%

Table 15. 
Did you develop any health issues since the start of online learning?

Frequency Percent

Unsatisfied 31 37%

Neutral 30 35.71%

Satisfied 23 27%

Table 16. 
Rate the distractions you have had at home.
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many online struggles that students face such as the impossibility to stay motivated 
all the time, as they sometimes feel that they are completely isolated. In addition, 
instructors feel impotent to control students’ cheating, impose classroom discipline. 
In addition to that, poor students struggle to get the necessary electronic equipment 
to access this new mode of learning to interact in due time with their instructor, 
make necessary comments and raise questions to clear ambiguities and any equivo-
cal statements and get appropriate feedback from their instructor.

There are other academic issues that need to be investigated deeply such as 
the perspectives of higher education quality focusing on the study of cultural, 
emotional, technological, ethical, health, financial or academic achievements. 
Furthermore, more academic research should be done about e-learning theo-
ries/distance learning to truly improvise a new and adequate teaching/learning 
approach.

© 2020 The Author(s). Licensee IntechOpen. This chapter is distributed under the terms 
of the Creative Commons Attribution License (http://creativecommons.org/licenses/
by/3.0), which permits unrestricted use, distribution, and reproduction in any medium, 
provided the original work is properly cited. 
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A Model of the Continual 
Adaptive Online Knowledge 
Assessment System
Miran Zlatović, Igor Balaban and Željko Hutinski

Abstract

This chapter presents a model of a novel adaptive online knowledge assessment 
system and tests the efficiency of its implementation. System enables continual and 
cumulative knowledge assessment, comprised of sequence of at least two intercon-
nected assessments, carried-out throughout a reasonably long period of time. 
Important characteristics of the system are: (a) introduction of new course topics 
in every subsequent assessment, (b) re-assessment of earlier course topics in every 
subsequent assessment iteration, (c) in an adaptive manner, based on student’s 
achievements during previous assessments. Personalized post-assessment feedback 
guides each student in preparations for upcoming assessments. The efficiency has 
been tested on a sample of 78 students. Results indicate that the proposed adaptive 
system is efficient on an individual learning goal level.

Keywords: online knowledge assessment, adaptive knowledge assessment, 
improving classroom teaching, post-secondary education, learning strategies, 
learning goals

1. Introduction

The courses taught by the authors of this chapter (ICT-oriented, undergraduate 
university level courses) use a type of accumulative model of tracking students’ 
activities, where multiple traditional written mid-term assessments grant most 
of the points required to pass the course. A more specific feature of this track-
ing model is that the units of learning contents are assessed multiple times. In 
other words, every subsequent mid-term assessment includes the re-assessment 
of previous content too, but with diminishing contributions – for example, 2nd 
mid-term assessment might include 40% of the content from the 1st mid-term 
assessment and 60% of new content, 3rd mid-term might include 10% of the 
oldest content (1st mid-term), 30% of the older content (2nd mid-term) and 60% 
of brand new content, etc.

Although we were generally satisfied (in terms of overall course grades) with 
the results of our traditional non-adaptive pen-and-paper assessment approach, we 
wanted to explore the possibilities of including Information and Communications 
Technology (ICT) support and adaptive assessment into the accumulative tracking 
model, to achieve following improvements:
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1. To adapt the re-assessment portion of the mid-term to each individual student, 
based on the results he/she obtained for that content during previous mid-term:

• Students that have shown higher levels of mastery of particular content 
during previous mid-term need not be re-assessed about that content in 
detail – i.e. they may receive less questions or less complex questions (to 
demonstrate that they have not forgotten what they had known before).

• Students that have shown lower levels of mastery of old content should 
be re-assessed about that content more thoroughly (to demonstrate that 
currently they have more knowledge than before).

2. To include ICT support into adaptive knowledge assessment process, because 
manual adaptation of subsequent pen-and-paper mid-terms for each individu-
al student, as suggested above, would be too complex to manage.

Such assessment model should be continual (span across multiple connected 
assessments throughout semester) and adaptive (re-assessment part of every sub-
sequent assessment would be adapted to each participant, based on his/her previous 
results). It would also need to fit our current teaching delivery model, i.e. tradi-
tional classroom courses supported by blended e-learning and activity tracking.

With that respect, our primary goal was to explore the possibilities of improv-
ing the in-house knowledge assessment process by making it adaptive, but without 
introducing the complexity of complete adaptive learning systems (which will be 
mentioned briefly in the opening paragraphs of Chapter 3.

2. Research methodology

To achieve the desired goal (as mentioned in Introduction - inclusion of ICT 
support and adaptive assessment into our existing accumulative tracking model), 
we used Design and Development Research (DDR) Method that allows researchers 
to establish new procedures, techniques and tools based on specific needs analysis 
[1] and that consists of seven iterative phases [2]. Within the first, “Focus” phase we 
bounded the scope of the project to ensure that the project pursues an important goal 
that can be achieved with current resources, which is presented in the introduction 
section. Within the “Understand” phase we analyzed research literature to investigate 
the problem (section “The Context of the Study”). Research objectives and hypoth-
esis were then identified within the “Define” phase. The initial solution was designed 
under the “Conceive” phase (section “Rationale Behind the Proposed Model”). The 
“Build” phase aimed at developing the model and building a test platform (section 
“Development of the Model”). We evaluated the efficacy and behavior of the solution 
in a real context within the “Test” phase (section “Testing the Model”). This chapter, 
in overall, is part of the last phase in the DDR methodology (“Present”), where we 
elaborate how the developed solution contributed to solving the problem.

3. The context of the study

The adaptive online education is highly represented in current scientific and profes-
sional research, especially the studies focused on adaptive learning and adaptive learn-
ing systems (ALS). Here we refer to adaptive learning as a process which creates unique 
learning experiences for every learner by taking into consideration many learner’s 
traits, such as his/her interests, performance, personality, etc. [3]. Most research efforts 
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in the ALS field are focused on full e-learning systems, which are driven by two main 
principles: (a) selection and delivery of the appropriate learning contents to each par-
ticipant, so that (b) each participant can improve the effects of his/her education [4, 5].

Although this chapter follows a similar principle, it does not focus on adaptive 
education in its broader and general sense. Instead, it puts an emphasis on the pro-
cess of adaptive online knowledge assessment [6–8], i.e. on the process of selection 
and application of different types of questions within written online knowledge 
assessment, in order to improve each student’s achievement levels of learning goals. 
In the context of this chapter, like the approach taken by the Stanford University, we 
consider learning goals as the statements of “… what we want our students to be able 
to demonstrate at the end of our class.” [9]. Examples of such learning goals can be 
found in Table 1. Achievement of such learning goals can be measured by standard 
knowledge assessment grading techniques.

3.1 Adaptation and learning strategies vs. learning styles

To be able to consider users’ individual differences, ALSs rely on user models 
[10] that keep track of many elements, including learning styles, learners’ personal 
preferences, prior knowledge, skills and competences. Many studies stress the 
importance of learning styles during adaptation process. As shown by Soflano, 
Connoly and Hainey [11], the adaptation based on learning styles in games-based 
learning (GBL) environment allowed learners to complete the tasks faster, com-
pared to both non-adaptive GBL and to classic textbook learning. Tseng, Chu, 
Hwang and Tsai [12] report that the approach based upon multiple sources of per-
sonalization (learning behavior and personal learning style) is helpful in improving 
both the learning achievements and learning efficiency of individual students.

Online tests Learning 
goal codes

Learning goal descriptions

First test (t1) LG1 Define decision support systems and expert systems

LG2 Describe the elements, components, objectives and functions of IS

LG3 Describe the structure of decision support systems and expert systems

LG4 Describe the decision-making process and the role of DSS and ES in 
the decision-making process

LG5 Describe the types of IS

LG6 Distinguish the life and development cycle of IS

LG7 Define types of content search on the Internet

LG8 Define common Internet services

LG9 Describe the elements of a computer network

LG10 Describe the elements, functions and structure of the Internet, 
intranets and extranets

LG11 Describe and compare the types of content search on the Internet

LG12 Describe the ISO/OSI model and TCP/IP model

LG13 Describe common Internet services

Second test (t2) LG14 Define concepts of multimedia and virtual reality

LG15 Describe multimedia systems and virtual reality

Third test (t3) LG16 Define concepts of the safety and security of IS

LG17 Describe and explain the safety and security of IS

Table 1. 
Learning goals used in Adaptivity application to test the model.
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Although adaptations based on learning styles might have a role in improving 
learning achievements when applied on an entire ALS level, it should be noted that 
learning styles would not be that useful if they were used as a foundation for adap-
tations within narrower field of knowledge assessment only. Hartley [13] claims 
that individual learning styles are mostly static in time and not easily changed, 
unlike learning strategies which are primarily dynamic, conditioned by current 
tasks and can be manipulated with during shorter periods. Hartley defines learning 
strategies as “… the different combinations of activities (i.e. ‘strategies’) students use 
while learning.”. Similarly, Mayer [14] defines them as “… behaviors of a learner that 
are intended to influence how the learner processes information”. For this chapter, 
we consider these two basic learning strategies - deep and surface learning, which 
can be briefly described as follows [15, 16]:

• Surface learning – any combination of the activities used by the students while 
learning, that lead to the learning aimed at mere reproduction of the contents. 
Understanding of learning contents is very low or non-existent.

• Deep learning – any combination of the activities used by the students while 
learning, that lead to the learning aimed at understanding of the contents, i.e. 
questioning of alternatives, raising additional questions, etc.

We aim to use the feedback part of proposed adaptive system to steer the stu-
dents towards behaviors and activities which would preferably lead to deep learning 
while preparing for the re-assessment of earlier learning contents.

Learning strategies, as described above, can be measured by various instruments, 
such as Study Process Questionnaire [17], although their direct measurement is not 
in the scope of this chapter. Here we refer to additional study which has shown that 
learning strategies can be facilitated (stimulated) and have important influence on 
achievement levels of learning goals [18] – it has been shown that an announcement 
of any type (form) of online knowledge assessment is not suitable for the facilitation 
of the more desirable deep learning and that all learning strategies facilitated by such 
announcements do not equally contribute to the achievement levels of the required 
learning goals. Zlatović, Balaban and Kermek [18] have demonstrated that a deep 
learning strategy has a positive effect on results in both essay and multiple-choice 
types of online assessment, while surface learning strategy has a negative impact on 
results in online essay, and no impact on results in online multiple-choice question 
assessment. When it comes to the levels of knowledge, the study has demonstrated 
that achievements of lower levels of knowledge (rote memorizing, reproduction, 
understanding) have been primarily stipulated by surface learning strategies which 
were facilitated by using online assessments containing multiple-choice questions. 
Achievements of higher levels of knowledge (analysis, synthesis and evaluation) 
were better when essay-based online assessments were used to facilitate deep 
learning strategies. Due to all these findings, we decided to incorporate the effects 
of learning strategies facilitation in proposed model, as an important supportive 
element in the adaptation of the re-assessment of the old learning contents.

3.2 Feedback

Another major aspect of our model involves feedback which is a major element 
of quality in teaching and assessment [19, 20]. Students also appreciate the value of 
feedback and are aware of its importance in achieving learning goals [21]. Maier, 
Wolf and Randler [22] have examined feedback effects with computer-assisted 
multiple-tier tests and it was revealed that feedback is more effective when it is 
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designed as elaborated (specific) feedback and that the elaborated feedback is effec-
tive when it is perceived as helpful.

By using feedback based on the results of individual’s current assessment, the 
adaptive system we propose will announce to each individual student the following 
instructions related to the re-assessment part of the next assessment:

1. What type of questions is predominantly going to be used in the following 
iteration (e.g. essay-oriented questions, matching the terms, fill-in the blanks, 
multiple choice) and

2. What is the expected difficulty of those questions (i.e. easy, medium or hard)?

Such announcements are supposed to facilitate the appropriate learning strate-
gies (preferably deep learning) during preparations for re-assessment.

3.3 Adaptation throughout a series of assessments

The central aspects of the model we are proposing are the continuity of the 
assessment and the adaptation between the series of the connected assessments 
(i.e. the adaptive re-assessment part of each subsequent assessment).

Review in the field of the adaptive online knowledge assessment reveals that 
historically most efforts are focused on studying various aspects of adaptability 
within a single knowledge assessment, usually within a self-assessment and/or 
formative assessment [23, 24].

However, to continuously monitor students’ progress, a continuous knowledge 
assessment was proposed. McAlpine [25] defines it as “… the more modern form of 
modular assessment, where judgments are made at the end of each field of study”. 
Continuous knowledge assessment belongs to the group of formative assessment 
techniques, since it provides plethora of individuals’ learning progress indicators 
while students are still committed to the learning process. Therefore, such indica-
tors can be used to carry-on corrective actions while the teaching process is still 
ongoing – e.g. to adapt teaching process to the specific needs of participants.

Continuous formative evaluation using ALS system Amrita Learning [26] uses 
multiple assessments in adaptive manner, but each assessment covers different 
learning contents and old contents are never re-assessed. Therefore, such adapta-
tion process does not consider the results of earlier assessment(s).

Grundspenkis [8] and Grundspenkis and Anohina [27] have described an 
adaptive learning and assessment system where concept maps are used as a more 
machine-friendly replacement for essays. Course contents are introduced gradually 
in time, through multiple stages. Every subsequent stage can only upgrade existing 
content from previous stage with new concepts. Adaptive knowledge assessments 
take place between stages, but although these assessments encompass contents from 
all available stages (similarity with our approach), the adaptivity is still limited 
to a single assessment. Adaptivity is reflected via two properties: (i) student can 
request a task with reduced difficulty, if initial version is too difficult and (ii) 
system can automatically increase the difficulty of the following task if the student 
has achieved required score without any reductions. Still, there is no evidence that 
e.g. an assessment that takes place between stages 2 and 3 takes into consideration 
the results from the assessment conducted between stages 1 and 2. There are also 
examples of adaptive and continuous assessment within commercial e-learning 
platforms – e.g. Khan Academy, whose approaches towards assessing students’ 
mastery of a particular topic is described in [28]. Historically, the Khan Academy 
used the streak concept, where student had to solve correctly at least 10 problems 



E-Learning and Digital Education in the Twenty-First Century

64

in a row. Then the system assumes that required proficiency level has been achieved 
and student can progress further to new topics. More advanced proficiency model 
replaced the streak approach – next task was selected using logistic regression tech-
niques, considering both previously solved tasks and current proficiency level of a 
student. While the element of adaptivity over the series of assessments is present, it 
still lacks the systematic inclusion of older content into upcoming assessments.

Within the area of ALSs we often encounter distinctions mentioning micro- 
and macro-adaptation. It is suggested by Van Lehn [29] that primary focus of 
macro-adaptation is application of adaptivity on a global task selection process 
within entire ITS, while primary focus of micro-adaptations are lower-level in-task 
interactions. Knowledge assessment is usually considered to belong to the micro-
level of an ITS. Results of assessments are then used to update learner models, 
which are then used in subsequent macro-adaptation activities [24, 30]. Since we 
propose the adaptive model of continual assessment that is designed primarily to be 
used standalone, without being part of a larger ALS or ITS, macro-level of adapta-
tion will be represented by adapting the re-assessment part of the next assessment. 
Results of micro-activities (individual assessments) would update simplified user 
model (user’s achievement levels per topic/learning goal), which is later used to 
perform macro-adaptation between two assessments.

Review of the available research suggests that sufficient investigation effort 
has not yet been put into assessment systems which implement adaptivity within 
series of interconnected assessments, specifically into systems using adaptivity to 
 re-assess previous learning contents. Additional insights about such systems is one 
of the scientific contributions of this study.

4. Research objectives and hypothesis

In respect to the issues noted from the research literature, the objectives of this 
study are as follows:

• To develop and test a model of the adaptive online knowledge assessment 
system that facilitates those learning strategies that lead towards better 
achievement of the required learning goals.

• To provide feedback to students based on individual results of their online 
assessments, containing suggestions about the assessment types that are 
going to be used for the re-assessment of particular learning goals in the next 
iteration of an adaptive assessment.

In line with the research objectives, the following hypothesis is formulated:
The model is proposed, of the continual adaptive online knowledge assessment 

system, which leads to better achievements of the required levels of learning goals, by 
utilizing a personalized feedback to announce what questions types will be selected in 
the following assessment iteration and by utilizing learning strategies facilitated by such 
personalized feedback.

5. Rationale behind the proposed model

Based on the findings and the experience from previous research regarding 
the learning strategies, as well as the other relevant work indicated in previous 
 section, we propose the model of an adaptive online knowledge assessment system, 
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which supports series of assessments connected in a linear way, in a chain-like 
structure. It is designed to guide the individual towards continuous improvements 
in achievement levels of required learning goals within traditional higher education 
class-based courses by focusing on several key aspects:

• Assessment process is carried out continually during longer period (e.g. one 
semester), throughout a series of assessments following the principles gener-
ally common for ALS described in previous section. Necessity for having longer 
period is also supported by findings from Dembo and Praks-Seli [31], stating 
that changes in students’ learning strategies cannot appear instantaneously, 
due to them (strategies) being either part of individual’s automated behavior 
patterns or being carried over from other courses.

• Personalized feedback per assessed learning goal (for example, see Maier, Wolf 
and Randler [22]) will be presented at the end of each assessment, based on 
individuals’ achievement levels per topic/learning goal, suggesting what type 
of questions will be used next time, to re-assess those learning goals.

• Given the application of above-mentioned feedback and having enough time 
between two assessments, individuals have enough time to adjust their learn-
ing strategies [18, 31] – preferably towards deep learning, so that they are more 
likely to improve their achievement levels in re-assessed topics.

Inclusion of the following aspects into the proposed assessment model is part of 
the original contribution of this chapter:

• Every subsequent assessment includes re-assessment of the topics from previ-
ous assessments (continual assessment of topics, to stimulate improvements 
of learning goals’ achievement levels – here we build upon findings from the 
field of cognitive psychology, where it was shown “… that repeated testing of 
information produces superior retention relative to repeated study, especially 
when testing is spaced out over time.” [32]).

• Adaptive re-assessment of old topics based on individuals’ previous achieve-
ment levels per old topic/learning goal.

The knowledge assessment model proposed in this chapter represents a type of 
continual (carried-out through multiple iterations during longer period of time, i.e. 
one semester) and cumulative (iterations cannot be considered as mutually inde-
pendent, because subsequent iterations include earlier content alongside newly 
introduced content) knowledge assessment. The first iteration (first assessment) 
is always non-adaptive. Adaptive assessment phase starts with the second iteration 
of e-assessment by analyzing individual assessment results from the first iteration, 
which opens-up a possibility to personalize each students’ questions structure just 
for the re-assessment part of the old topics. In those phases system automatically 
selects the questions (their number, type and difficulty), based on the built-in 
adaptivity rules which consider student’s previous level of learning goals achieve-
ments for a particular learning object (topic). At the end of each assessment, system 
presents the student with the feedback containing information about the level of 
achievement per learning goal and the types of questions that will be preferred in 
upcoming assessment to re-assess earlier learning content (especially for those units 
of content whose learning goals were not met in a satisfactory manner in current 
assessment). This information should incite students to change learning strategies 
they intend to use for the re-assessment of earlier learning content.
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Inclusion of adaptivity elements within the above-described type of assessment, 
as well as modeling and development of a system which selects the types of ques-
tions to facilitate learning strategies, which in turn lead to a better achievement of 
the required learning goals, is an important contribution of this chapter.

6. Development of the model

6.1 Basic structure

Following general practices from the field of adaptive knowledge assessment are 
integrated within the proposed model (references to the numberings 1 to 3 will be used 
later in the text as “general practice 1”, “general practice 2” and “general practice 3”):

1. Quantitative expression of individuals’ success in achieving particular learning 
goal [34], e.g., using percentage scale that mimics grading system.

2. Multi-level qualitative marking of questions difficulty, in context of the assess-
ment of associated learning goal, e.g. easy/medium/difficult [33, 34].

3. Rule-based approach towards adaptation process [33, 35].

Besides those elements, continual and cumulation properties are paired with adap-
tivity features are also built into the model. Cumulation property enables the inclusion 
of desired elements of adaptivity in the assessment system, in a sense that re-assess-
ment of the earlier learning content may become individualized and in accordance 
with the achievements examinees have demonstrated during previous iterations:

• Individual goal achievements from the previous iterations can be used to 
formulate the announcement of the type and the difficulty of the assessment 
that will be used to re-assess these goals in a new iteration.

• The system informs each examinee what type of the assessment will be used in 
re-assessment of various portions of earlier learning content, so that (i)

 ○ Such announcements provide individual facilitation of learning strategies, 
and

 ○ Effects of the facilitated learning strategies lead to the improvements of 
students’ performance.

The basic structure of the proposed assessment model is shown in Figure 1. The 
cognitive level is a label assigned to a learning goal, according to Bloom’s Taxonomy 
[36]: 1 – Knowledge … 6 – Evaluation. It is used to classify learning goals regarding 
their cognitive levels.

The learning objects represent broader units of learning content, to which one 
or more learning goals are connected.

A learning goal is always connected to a particular learning object and a par-
ticular cognitive level is assigned to it. Goals also have defined percentage-based 
thresholds for achievement levels. If the achievement level is below the lowest 
level, it means that the related learning goal is not achieved; gradual increase in the 
thresholds reached represents the achievement on a gradually higher level.

The questions element represents the assessment questions database and “gen-
eral practice 2” was followed here. Each question is assigned to one or more learning 
goals. Model supports various types of questions: (i) multiple-choice questions 
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(both single- and multiple correct answers), (ii) matching questions, (iii) fill-in the 
blanks and (iv) essay questions. Difficulty of a question within the context of par-
ticular learning goal [33] is defined by attaching mandatory qualitative label to each 
question – three levels of difficulty are supported: easy questions (DL1, “difficulty 
level 1”), medium-difficulty questions (DL2) and difficult questions (DL3).

All the above-mentioned elements (cognitive levels, learning objects, learning 
goals, question difficulty levels) are defined manually by the teacher within the pro-
posed system – it is solely their responsibility to set-up the database of interrelated 
learning goals, objects and questions.

The assessment creation activity is a central element of the system and takes into 
consideration all the other main elements of the system, except for feedback, and also 
leans on general practice (general practice 3). Learning goals that are being assessed 
for the first time during an assessment cycle are in the initial phase, which means that 
adaptivity rules do not apply yet. The goals that are re-assessed in the following itera-
tions are in the adaptive phase and the process of questions selection is fully governed 
by the adaptive rules and results achieved for that goal in previous iteration.

The learning goals achievement element is calculated during the assessment 
evaluation activity, in-line with the “general practice 1”. It is a quantitative indicator 
of student’s level of achievement of a learning goal, expressed as a percentage scale. 
Although arbitrary number of thresholds can be used to express various achieve-
ment levels, proposed model is set to mimic the traditional grading scale:

• Fail (F or 1): 0–49,99%

• Sufficient (D or 2): 50–62,49%

• Good (C or 3): 62,5-74,99%

• Very good (B or 4): 75–87,49%

• Excellent (A or 5): 87,5–100%

The feedback towards the students (see Table 2 for an example) visualizes 
the individual achievement levels related to the particular learning goals included 

Figure 1. 
Basic elements of the proposed model of the continual adaptive online knowledge assessment system.
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in assessment and provides personalized suggestions describing what type and 
difficulty of questions will be used predominantly in following adaptive iteration, 
during repeated assessment of old learning content.

6.2 Flow of the assessment

The first assessment iteration in the assessment cycle is always non-adaptive, 
as illustrated in Figure 2. In this iteration, since it is the first time that all topics are 
being assessed, all students will have identical structure of the test. Only teacher 
(without intervention of the built-in adaptivity mechanics) decides (a) which 
learning objects and goals to include, (b) what difficulty levels of the questions 
will be required to assess particular learning goal and (c) how many questions (of 
required difficulty and type) will be included in the test. Besides already mentioned 
criteria (objects/goals, difficulty and number of questions), teacher can also define 
that in the initial phase of the assessment all student will be given either: (i) fully 
identical set of questions, or (ii) randomly selected questions, or (iii) a mixture of 
fixed and randomly selected questions.

Figure 2. 
Flow of the continual and cumulative adaptive knowledge assessment.

(1) Results per Learning Goal (LGs) (2) Announcement of question types and difficulties to be 
used for a learning goal re-assessment:

LG: Describing the decision process and 
the role of DSS and ES within it.
No. of questions: 3 Max. points: 3
Points achieved: 3 (100%)
Learning goal achievement level: 
Excellent

If the current achievement level of a learning goal is “Fail”:
- > it will be re-tested using difficult questions (predominantly 
using more demanding essay-type questions)
If the current achievement level of a learning goal is 
„Sufficient “or „Good“:
- > it will be re-tested using medium and difficult questions 
(predominantly using essays and matching terms/statements 
questions; less likely by fill-in-the-blanks and multiple-choice 
questions)
If the current achievement level of a learning goal is “Very 
good” or “Excellent”:
- > it will be re-tested using easy and medium difficulty questions 
(predominantly using multiple choice, fill-in-the-blanks and 
matching questions; less likely by short and less demanding essay 
questions)

LG: Describing the network topologies 
and elements used to build computer 
networks
No. of questions: 4 Max. points: 5
Points achieved: 3.33 (66.6%)
Learning goal achievement level: 
Good

LG: Describing the ISO/OSI model and 
TCP/IP model
No. of questions: 3 Max. points: 5
Points achieved: 0 (0%)
Learning goal achievement level: Fail

etc. results for other learning goals

Table 2. 
Excerpt from an automated feedback presented to student at the end of each assessment.
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Based on individual results from the first iteration, it is possible to adaptively 
automate and personalize each student’s questions structure for the re-assessment 
of old learning goals in the following iteration. Therefore, the second (and each 
subsequent) iteration of the assessment implements the cumulation property and it 
is comprised of the:

• First assessment of new learning objects – since these objects enter the 
assessment for the first time (dark gray rectangles in Figure 2), teacher is again 
responsible for defining all the parameters (as described above), and

• Repeated assessment of learning objects from the previous iteration 
(Property of cumulation) – since these objects need to be assessed repeatedly, 
they enter the adaptive assessment phase (light gray squares in Figure 2) 
and only the system automatically selects the questions (their number, type 
and difficulty), based on built-in adaptivity rules (general practice 3) which 
consider student’s previous level of learning goals achievements for that object. 
Teacher does not have any influence on the question selection process for learn-
ing goals that are being assessed repeatedly.

Likewise, the N-th iteration is also cumulative in nature – it includes the first 
assessment of new learning objects (initial phase with identical assessment structure 
for all students, teacher defines all parameters for question selection) and the repeated 
assessment of learning objects which were included in all the previous iterations (with-
out teacher’s influence, governed only by built-in adaptivity rules, General practice 3).

Automated process of selecting the questions for learning goals that have 
entered the adaptive phase relies on five adaptive rules, which will be briefly sum-
marized in following section, for the completeness and clarity of the chapter. More 
elaborate descriptions and case studies of those rules can be found in [37].

6.3 Adaptive rules

There are three categories of adaptive rules used to select questions for learn-
ing goals which have reached the adaptive phase of the assessment. Rules are 
built around general practices (general practices 1 and 2) and the properties of 
continuality and cumulation:

1. Three rules (R1 to R3) to decide the questions difficulty – the difficulty 
selection is based on the individual student’s achievement level for a learning 
goal (i.e. score for a group of questions pertaining to that learning goal), in a 
way that if the achievement level in the previous iteration was:

• “Fail”: select only high-difficulty questions (i.e. highest difficulty avail-
able) for that learning goal. This is rule R1 with the rationale: “improve the 
non-satisfactory achievement level”.

• “Sufficient” or “Good”: select medium- and high-difficulty questions 
available for that learning goal. This is rule R2 with the rationale: “maintain 
decent achievement level, with incentive for improvement”.

• “Very good” or “Excellent”: select easy and medium-difficulty questions 
available for that learning goal: This is rule R3 with the rationale: “don’t 
forget about this portion of learning content”.

2. Rule R4 which decreases the number of questions used in the adaptive 
phase – both repeated assessment of learning goals from previous iterations 
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and inclusion of the first-time assessed new learning goals lead to inevitable 
question inflation (i.e. ever increasing number of questions) and consequently 
to assessment duration issues (i.e. ever longer duration of the test, to compen-
sate for the ever increasing number of questions). If N question were used in 
1st iteration, then at most N/2 questions will be used in 2nd iteration for that 
learning goal, at most N/3 in 3rd iteration, etc.

3. Rule R5 which increases the number of questions only for the individuals 
with low achievement – this rule is complementary to the rule R4. If some 
student has achieved the lowest (i.e. “Fail”) level for some learning goal dur-
ing previous iteration, then due to this rule system will individually increase 
(only for such student) the total number of questions used to re-assess only 
that failing learning goal. Rule R5 uses the amount obtained from rule R4 as 
baseline and adds to it. Nevertheless, it also ensures that the total amount of 
questions for the re-assessment of failed goal does not exceed the number N 
(no. of questions used for that goal in the first iteration). The rationale behind 
this rule is the following: because of the student’s previous poor achievement 
for a learning goal, its re-assessment in current adaptive phase should be more 
thorough for such student.

Regarding rule R1, at first it may seem pedagogically wrong to use only the 
difficult questions during the re-assessment of failed learning goals. It may very 
well be perceived as a punishment, but only if those difficult questions actually 
were more difficult than all the questions used in the previous iteration for that 
learning goal. The responsibility to avoid such unwanted situation lays on the 
teacher – he/she must include an appropriate mixture of easy, medium and dif-
ficult questions for the initial stage of each learning goal. In such circumstances, 
rule R1 cannot select even more difficult questions for failed goals during the 
adaptive phases – it will merely focus on the pool of questions marked as “dif-
ficult” (from the same pool which has already been used in the first iteration), 
while disregarding less difficult questions. And according to the rules R4 and R5, 
re-assessment of failed goal also includes less questions, albeit all of them being 
marked as “difficult”.

7. Testing the model

Adaptivity, the web application for continual adaptive online knowledge assess-
ment, was developed based on the proposed model and built upon Microsoft ASP.
NET platform (MS Windows Server, MS SQL Server and ASP.NET) in order to test 
the model. However, detailed description of the web application is not in the scope 
of this chapter. More elaborate description of Adaptivity’s architecture can be found 
in Zlatović and Balaban [38].

The procedure of testing the effectiveness of the model involved approximately 
half of the students who regularly attended classes at the “Informatics 2” (conve-
nience sample, N = 78), which is held at authors’ university as a part of the under-
graduate curriculum for the bachelor’s degree in the field of information systems 
and technology. All students enrolled in “Informatics 2″ were divided into two 
groups (alphabetically, by Faculty administration). We selected randomly one of 
those groups to participate in experiment. The course is elective and is being taught 
at the bachelor university level, with first-year students being enrolled predomi-
nantly (more than 90% of the population). It is also available for students who 
attend 2nd and 3rd year of the bachelor program.
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Formal curriculum of the course prescribed four written assessments (herein-
after tests) during the semester. The first test was used to verify the functionality 
of the proposed system in a real environment and under the workload generated 
by the actual number of users. Therefore, the three remaining tests were included 
in the research. The type of assessment was cumulative, meaning that each subse-
quent test included new learning materials along with the old one (as illustrated in 
Figure 2). With respect to the terminology used in previous Section, the individual 
test in the experimental group matches one iteration within the proposed model of 
the assessment. All the tests were conducted in strictly controlled environment (in 
Faculty’s computer labs, under teachers’ supervision).

7.1 Changes in learning goals achieved

In this section we analyze the results achieved by using Adaptivity to explore 
whether its usage increased levels of achievement of learning goals that had not 
been considered satisfactory in previous iterations. Table 1 shows all the learning 
goals (LGs) that were examined during the three tests cycle (tests t1, t2 and t3).

Upon completion of all three tests, average achievement scores per learning goals 
were compared. Prior to any comparisons, all individual achievement scores were 
converted from absolute points into relative percentages. Absolute points would 
not make sense here, because each student’s assessment in adaptive phase will have 
different amount of questions used (due to built-in adaptive rules R4 and R5 in par-
ticular) and consequentially, absolute points maximum would differ from student 
to student. Although the distribution of the achievement scores of learning goals in 
all three iterations did not follow normal distribution (both Kolmogorov–Smirnov 
and Shapiro–Wilk tests were used), the size of the experimental group (N = 78) is 
large enough to warrant the usage of parametric t-tests [39]. Specifically, two-tailed 
paired samples t-tests were conducted, because pre- and post-test scores produced 
by the same students were compared.

Table 3 shows the results of the comparisons made at the end of each iteration 
and Table 4 the results of the comparisons made between the first and the final 
test. Only the learning goals which elicited significant increase or decrease in the 
average achievements score were kept in those tables. In the first cycle, learning 
goals LG14 and LG15 were not calculated, because in the second test (t2) those goals 
were assessed for the first time, so there were no results for them from the previous 
iteration. Likewise, when displaying the results of the second cycle, LG16 and LG17 
are not shown either. Item pairs in tables are encoded using simple LGx_ty scheme, 
where LGx stands for Learning Goal X (1 < =x < =17) and ty stands for particular 
test iteration y (1 < =y < =3) – e.g. LG6_t2 represents the score of Learning Goal 6 
in test iteration 2.

Paired-samples t-test statistics from Table 3 show that at the end of the 1st 
cycle of assessment, only 4 learning goals displayed significant changes in average 
achievement scores – for three of them (LG8, LG9 and LG13) there is significant 
increase of the average scores (ranging from 6.51% to 12.18% higher score on the 
average), while one learning goal (LG10) displayed significant decrease of the 
average score (17.37% lower score on the average). After the 2nd cycle, statistically 
significant increases of the average scores were noted for 6 learning goals in total 
(LG1, LG6, LG7, LG9, LG10 and LG13, ranging from 6.98% to 12.95% higher score 
on the average) and one learning goal (LG15) has shown statistically significant 
decrease of the average score (9.14% lower score on the average).

After the 2nd cycle, LGs from 1 to 13 have been adaptively re-tested for the 
second time, while LGs 14 and 15 have been adaptively re-tested for the first time. 
Lack of the statistically significant difference in score for LG8 after the 2nd cycle 
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can be interpreted as the stagnation (compared to the significant increase LG8 has 
had after the 1st cycle) – slight average increase of 1.91% cannot be taken as statisti-
cally significant at p < 0.05. Differences in achievement levels for learning goal 
LG11 show stagnation after both 1st and 2nd cycle of the assessment. Interestingly, 

Differences between the first and the final test 
(test t3 vs test t1)

Paired Diff. Mean t Sig. (2-tailed)

LG1_t3 - LG1_t1 8.97436 1.867 0.066

LG6_t3 - LG6_t1 16.07936 4.090 0.000

LG7_t3 - LG7_t1 11.96154 2.256 0.027

LG8_t3 - LG8_t1 8.42308 2.443 0.017

LG9_t3 - LG9_t1 16.35551 5.341 0.000

LG10_t3 - LG10_t1 −4.42308 −0.991 0.325

LG11_t3 - LG11_t1 9.67910 2.468 0.016

LG13_t3 - LG13_t1 19.31090 4.437 0.000

Table 4. 
Comparison of the achievements of learning goals between the final and the first test - comparisons between the 
final test (t3) and the first test (t1) of the continual assessment, paired samples t-test (N = 78, df = 77, p < 0.05).

Differences after the 1st test cycle 
(test t2 vs. test t1)

Paired Diff. Mean t Sig. (2-tailed)

LG1_t2 - LG1_t1 −1.28205 −0.217 0.829

LG6_t2 - LG6_t1 6.19692 1.462 0.148

LG7_t2 - LG7_t1 1.06410 0.183 0.855

LG8_t2 - LG8_t1 6.51282 2.501 0.014

LG9_t2 - LG9_t1 9.38013 3.267 0.002

LG10_t2 - LG10_t1 −17.37179 −3.479 0.001

LG11_t2 - LG11_t1 3.57859 1.035 0.304

LG13_t2 - LG13_t1 12.17949 2.838 0.006

Differences after the 2nd test cycle 
(test t3 vs. test t2)

Paired Diff. Mean t Sig. (2-tailed)

LG1_t3 - LG1_t2 10.25641 2.432 0.017

LG6_t3 - LG6_t2 9.88244 2.232 0.029

LG7_t3 - LG7_t2 10.89744 2.194 0.031

LG8_t3 - LG8_t2 1.91026 0.716 0.476

LG9_t3 - LG9_t2 6.97538 2.074 0.041

LG10_t3 - LG10_t2 12.94872 2.406 0.019

LG11_t3 - LG11_t2 6.10051 1.750 0.084

LG13_t3 - LG13_t2 7.13141 2.236 0.028

LG14_t3 - LG14_t2 6.72962 1.808 0.075

LG15_t3 - LG15_t2 −9.13500 −2.462 0.016

Table 3. 
Comparison of the achievements of learning goals between consecutive tests - comparisons after the 1st cycle 
(test t2 vs. test t1) and the 2nd cycle (test t3 vs. test t2) of the continual assessment, paired samples t-test 
(N = 78, df = 77, p < 0.05).
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Table 4 suggests that LG11 has significantly higher average score when entire chain 
of the assessments is taken into consideration.

Results shown in Table 4 (final test t3 vs. first test t1) include only those learn-
ing goals that have been used throughout entire chain of assessments, i.e. only LGs 
from 1 to 13 (LGs 14 and 15 were introduced in test t2 for the first time, while LGs 
16 and 17 were introduced in test t3 for the first time). At the end of the series of 
assessments, 6 learning goals in total (LG6, LG7, LG8, LG9, LG11 and LG13) have 
shown statistically significant increase of the average achievement score (ranging 
from 8.42% to 19.31% on the average).

The results of one learning goal (LG10) have effectively canceled themselves 
out during the repeated assessments – data from Table 3 shows that LG10 recorded 
significant decrease of the score after the 1st cycle and significant increase of the 
score after 2nd cycle – the results for LG10 after test t3 have become similar to the 
initial results after test t1. This is shown as statistically insignificant decrease of 
4.42% on the average in Table 4. Although final results for LG10 indicate stagna-
tion, initial significant decrease of students’ score after LG10’s first re-assessment 
has been compensated by significant increase after the second re-assessment of 
LG10. Similar reasoning can be applied to LG1 too – the decrease of the score after 
the 1st cycle was not large enough to be considered significant and the increase of 
the score after the 2nd cycle was significant (Table 3). But the final results for LG1 
(in Table 4) suggest that observed increase for LG1 between the last (3rd test) and 
the first assessment (1st test) is borderline insignificant at p < 0.05, because students 
had achieved slightly lower score at LG1 during 3rd assessment than during 2nd.

In addition to the already discussed LG10 and LG1, for 5 more learning goals in 
total (LG2, LG3, LG4, LG5 and LG12) repeated assessment did not cause statistically 
significant changes in average scores and those LG’s were omitted from Tables 3 and 4. 
These results can also be interpreted as the stagnation in the achievement levels.

Based on those indicators, it is shown that the use of the proposed model 
encourages improvements in the level of achievement for almost 50% of the evalu-
ated learning goals (6 out of 13 goals which have been included in the assessment 
from the beginning), or at least it enables the retention of the existing levels of the 
achievement (7 out of 13 goals which have been included in the assessment from the 
beginning). Constant decrease of the achievement levels has not been noticed at any 
of the learning goals which have been re-assessed at least twice.

8. Discussion

It has been demonstrated that the application of the Model has positive influ-
ence on improving achieved levels of knowledge per individual learning goals being 
assessed. During the three-test assessment cycle, it was shown that for 6 learning 
goals there was a global tendency of improving the achievement (i.e constantly 
increased achievement levels during re-assessments of those learning goals) - 
predominantly for the more complex goals, which required the ability to describe 
and understand concepts, not just to recall the facts. For 5 learning goals, there was 
a global tendency to maintain previous level of achievement. Only one learning goal 
showed negative initial result, although, as already described, after 2nd iteration 
that learning goal recorded significant improvement in scores, but not adequate to 
globally overcome the low score after the 1st iteration. And the improvements for 
one more learning goal were borderline insignificant.

It has been mentioned in Section 7 that only half of the student population 
enrolled in course “Informatics 2” were used to test the model (i.e. “experimental 
group”). One could ask why the results obtained during model testing have not been 
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compared with the results of the other half of the class (i.e. “control group”). Main 
reason is that there have been too many differences in the overall knowledge assess-
ment process between two groups, for the comparisons to be valid and meaningful. 
While the “experimental” half of the class used online Adaptivity system, which 
had provided mixture of various types of questions (multi-choice, fill-in, match, 
essay), between-assessment adaptation and individualized post-assessment feed-
back per learning goal, students in so-called “control” half of the class were given 
only pen-and-paper tests using essay-type questions exclusively, without detailed 
feedback and without any form of adaptation (i.e. the traditional way of adminis-
tering the summative assessments within the course).

It must be mentioned that number of re-assessments per LO and LG used in this 
research (one initial assessment and at most two adaptive re-assessments) may not 
be enough in terms of proper continual knowledge assessment. Since the assess-
ment results of the experimental group had to be used as a formally valid substitute 
for the final summative results of the “Informatics 2”, the assessment process 
design for the experimental group could not have diverged too far from the assess-
ment process used for the rest of the class. E.g. fixed and relatively small number 
of assessments per semester was one of the constraints that had to be adhered to. 
It would be highly recommended to use more frequent (re)assessments in future 
research. Nevertheless, despite relatively low number of re-assessments, the 
proposed model did yield at least the retention of the previously reached levels of 
achievements (for 7 of 13 LGs), if not slight improvements in levels of achievements 
during re-assessments (for 6 of 13 LGs).

Another valid question is what type of knowledge has been taught and the type 
of teaching used. Content of the “Informatics 2” course is related to purely theoreti-
cal knowledge, within the area of expertise in ICT belonging to both social and 
technical sciences. Teaching process had consisted of purely ex-cathedra lectures 
with supplementary slides and lectures available within learning management 
system (LMS). Because of the assessed knowledge nature, success percentages in 
the Adaptivity have been set to mimic traditional grading system, requiring at least 
50% success for a positive grade. If necessary, grading scales in Adaptivity can 
be re-adjusted to fit other areas of expertise, where higher cut-off points may be 
required for positive grades.

Most of the LGs (see Table 1) used in this study are focused on lower levels of 
knowledge. While not ideal, it is consistent with findings in [8] that even the most 
sophisticated automated assessment systems do not allow for testing of knowledge 
which is higher than level 3 or 4 in Bloom’s taxonomy. Adaptivity as a system does 
support usage of essay-type of questions, which must be graded manually by teach-
ers. Therefore, higher levels of knowledge could also be re-assessed in the continual 
adaptive manner, at the expense of re-introducing increased teachers’ workload.

Overall, those findings are in-line with traditional features of continuous assess-
ment, i.e. the ability to apply corrective actions while the education is still ongoing 
[25, 40] and the superior retention of information due to repeated testing spaced-
out over time [32]. These are also in-line with several observations given in [41]: 
(i) assessment should not encourage surface learning and (ii) adaptive assessment 
provides benefits to both summative and formative assessment.

Application of the proposed system also helps alleviate one of the biggest practi-
cal disadvantages of manual continuous assessment reported in literature – vastly 
increased teachers’ workload, due having to spend more time to prepare and carry 
out frequent activities to track their learners [30, 42]. Proposed system is fully auto-
mating the adaptive portion of the continual re-assessment of old topics, leaving 
the teacher with task to manually create only the content related to the new topics, 
which are being assessed for the first-time.
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Thus, it is shown that the Model, which employs continual and cumulative 
approach towards knowledge assessment and which: (a) individually adjusts 
amount, difficulty and type of questions per learning goal, based on previously 
demonstrated levels of achievement of learning goals, and (b) announces what 
types of the assessment will be used to test particular learning goals in the upcoming 
iteration, has predominantly positive effects on individual’s success at the level of 
particular learning goals, therefore supporting research objectives and hypothesis.

9. Research limitations and future research suggestions

This research was conducted among ICT-oriented higher education students, 
which have already been using online education before. Therefore the sample 
used may not represent well the population from other fields of higher education 
(natural, technical, biomedical, humanistic, etc.) or outside of the higher education 
(e.g. secondary education, workplace education and/or life-long learning, etc.). 
Inclusion of respondents from other areas would ensure more varied population of 
respondents. Also, research was conducted within a course that uses blended educa-
tion model (mixture of traditional class-based education and elements of online 
education), therefore it is advised to exercise caution when trying to generalize the 
results of this study to institutions and environments that practice either self-paced 
education, full online education, or traditional class-based education. The specifics 
of the assessment process itself represent another limitation – the assessment was 
adjusted to fit the continuous monitoring of students’ activities in the context of 
high education that adheres to Bologna Process.

The course was taught by the authors themselves and the authors have also 
designed the assessments, so a methodological bias needs to be considered when 
analyzing the results of this study. Further research should include both courses 
taught by and assessments designed by other teachers too.

We have also included only learner’s cognitive abilities. Affective character-
istics of students (e.g., motivation, mastery goal orientation), which can also be 
important when designing adaptive assessment system, were not included. Further 
research should include broader student modeling. In line with [40], further 
research could also expand onto teacher responsiveness, which builds upon con-
tinuous results provided by the proposed assessment system.

On a different note, the current implementation of the Model could be a wor-
thy contribution to further development of the Adaptive Learning Management 
systems that consider various users’ individual differences. Integration of the 
proposed Model in such adaptive environment as a complementary to the adaptive 
lessons could present a significant step forward in the design and implementation 
of Adaptive Learning Management systems.

10. Conclusion

This study describes original approach related to the modeling and implementation 
of the continual adaptive online knowledge assessment within class-based courses, 
where the adaptive aspects of assessment are used to re-assess old topics and are:

1. Applied within the series (or chains) of assessments, and

2. Based on the results that students have achieved in the previous assessments, rath-
er than being based on the results achieved in the current, isolated assessment.
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The Model introduces adaptation throughout a series of assessments in order 
to continuously monitor students and uses immediate feedback (mostly based on 
recommendations from Rowe and Wood [21] and Maier, Wolf and Randler [22]) as 
a major element of quality in teaching and assessment, which is given to students at 
the end of each assessment to facilitate the appropriate learning strategies.

The empirical study of the Model’s efficiency has shown that it is possible to design 
the system for adaptive online knowledge assessment, which can facilitate desirable 
learning strategies, which in turn lead to the achievement of required learning goals 
by announcing and using the appropriate types of questions in assessments.

Since it was shown that continual and cumulative adaptive online assessment is 
an efficient tool for facilitation of the appropriate learning strategies, the results of 
this chapter can be useful to the educational institutions when designing and imple-
menting online knowledge assessments within class-based courses. The proposed 
Model also fits particularly well in continual monitoring and evaluation of students’ 
activities which is in line with Bologna Process, and in the same time relieves teach-
ers from heavier workload.

© 2020 The Author(s). Licensee IntechOpen. This chapter is distributed under the terms 
of the Creative Commons Attribution License (http://creativecommons.org/licenses/
by/3.0), which permits unrestricted use, distribution, and reproduction in any medium, 
provided the original work is properly cited. 
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Abstract

Before the COVID-19 pandemic, the Teaching and Learning Centre of the 
University of Liège (Belgium) administered a questionnaire to disclose the main 
predictors of faculty’s intention to resort, within a timespan of two years, to 
blended learning in at least one of their courses. The instrument was constructed 
according to the Theory of Planned Behaviour, a sound conceptual framework for 
probing intentions and their antecedents. In the responses of 114 faculty members, 
multiple regression analyses detected that attitude towards blended learning, sub-
jective norm and perceived control explained 73% of the intention to use blended 
designs for teaching purposes in a not too distant future. Data treatment also singled 
out beliefs working indirectly in favour of the intention to use hybrid approaches: 
the inclination to think of blended learning altogether in a student-centred, con-
formist and pragmatic way. Moreover, respondents who declared having already 
used blended learning in the past expressed stronger opinions congruent with the 
constructs of attitude, norm and perceived control. The results also establish that 
pre-lockdown e-learning practices remained rather basic. A better knowledge of 
what can facilitate or impair the diffusion of blended learning is of importance for 
higher education institutions and their staff training efforts.

Keywords: theory of planned behaviour, blended learning, higher education, 
predictors of intention, staff development

1. Introduction

1.1 The context of the study

The study reported here has been carried out by IFRES (Institute for Training 
and Research in Higher Education - http://www.ifres.ulg.ac.be), the Teaching and 
Learning Centre of the University of Liège, Belgium. In order to adapt and monitor 
the training sessions and the regular tutoring it offers to faculty members, IFRES 
periodically conducts surveys on emerging academic topics (use of competency 
frameworks, mentoring, peer tutoring, classroom of tomorrow, threshold concepts, 
etc.). In recent years, blended learning (BL) has become an obvious candidate 



E-Learning and Digital Education in the Twenty-First Century

84

for inquiry among teachers. Investigating the level of use of this instructional 
practice and eliciting determinants that predict or prevent its implementation is of 
importance for orienting staff development strategies and reinforcing the overall 
Scholarship of Teaching and Learning in the university.

2. Blended learning

As a “thoughtful integration of conventional and digital methods of teaching and 
learning” [1], BL presents as the best breed of two historically separate models of 
instruction: traditional face-to-face and distributed learning systems [2–4]. In higher 
education, BL has been lately experiencing an upward trend [5–7], spurred even 
more by the COVID crisis [8]. Indeed, meta-analyses provide indications that BL has 
a higher impact on student performance than face-to-face or distance learning alone 
[9–11]. Benefits have also been reported with regard to engagement in learning [12], 
student satisfaction [13], drop-out prevention [14], meaningfulness of learning expe-
rience [15], seat time reduction [16], and an increased sense of community among 
learners [17]. Despite its potential, BL is not yet widely embraced on campuses 
[18–20] or, since the COVID crisis, it has taken impoverished forms of “emergency 
remote teaching” [21, 22]. Facing this situation, questions should be raised about the 
reasons that can explain this pattern of moderate adoption. The Theory of Planned 
Behaviour [23] can shed light on this issue at an individual level of analysis.

3. Theoretical framework: theory of planned behaviour

The Theory of Planned Behaviour (TPB, Figure 1) has been used to predict 
specific behaviours and/or to plan interventions designed to influence behaviour 
in various domains including education [24–30]. Its predictive reputation regard-
ing behaviour is up to now unchallenged [31]. According to TPB, behaviour can be 
directly predicted by the intention to adopt it, and intention is itself determined by 
three essential factors (Table 1, column 1):

1. attitude towards the behaviour: it can be defined as the extent to which the 
target behaviour is regarded as desirable or undesirable. If measured directly, 
attitude can be expressed in two ways [32]: cognitively (is it good or bad?) and 
affectively (is it pleasant or not?). Indirect measuring results from multiplying 
“the beliefs about the consequences of the behaviour” by “the estimation of the 
value of those consequences”.

2. subjective norm: it corresponds to the social judgement that is believed to be 
associated with the target behaviour. Direct measuring has to consider two 
types of normative beliefs. The first type is called descriptive norm. It cor-
responds to the assumed behaviour of one’s entourage: are friends, relatives, 
colleagues, superiors… likely to adopt the behaviour? The second type is called 
injunctive norm. It consists in estimating the expectations of the entourage in 
relation to the behaviour to be adopted (or not). Indirect measuring is obtained 
by multiplying “the beliefs concerning the opinions of relevant persons” by 
“the motivation for taking those opinions into account”.

3. perceived behavioural control: it corresponds to the perception of the control 
one has over the target behaviour when it comes to adopt it. Does it rely 
entirely on oneself? Perceived control requires two types of information 
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Figure 1. 
Synoptic representation of the theory of planned behaviour framework (with permission: https://people.umass.
edu/aizen/tpb.diag.html).

Behavioural 
beliefs in 
terms of 
outcomes

Positive outcomes: resorting to BL in my course(s) would make it possible to:

• teach the subject at a distance so as to have more in-class time to be devoted to 
examples, exercises and discussion;

• have students work more regularly and be more active throughout the year;

• increase student motivation;

• enhance student reflection and deep-thinking.

Negative outcomes: Resorting to BL would:

• cause misunderstanding of the subject without the teacher’s noticing and correcting it;

• risk losing contact with students.

Normative 
beliefs

Injunctive: Who would want me to resort to BL in my course(s)?

• My students;

• Academic authorities;

• Colleagues of equal status.

Descriptive: Who do I think is likely to resort to BL in their course(s)?

• Teachers interested in new technologies;

• Teachers for whom research is very important;

• Teachers of the young generation.

Control beliefs Which factors would facilitate or impede my using BL in my course(s)?

• The amount of time to be dedicated to modifying my course(s) and to maintaining 
it (them);

• The (lack of) user-friendliness and efficiency of the institutional e-learning platform;

• The (lack of) reliable technological infrastructure at the university (computers, WIFI, 
classroom equipment…);

• The focus on research activities rather than on teaching activities for promotion 
purposes;

• Possessing (or not) technical know-how;

• The necessity to rethink the pedagogical design of my course(s).

Table 1. 
Beliefs related to the use of BL for teaching purposes.
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in order to be measured directly: perceived self-efficacy in relation to the 
behaviour to be adopted (internal factor) and self-attributed behavioural 
control (external factor). Indirect measuring is obtained by multiplying “the 
beliefs regarding factors likely to facilitate or to impede the adoption of the 
behaviour” by “the estimation of the effect intensity of those factors”.

The TPB postulates that these three direct predictors of intention are strongly 
influenced by at least two factors. One factor is context. Because salient beliefs are 
conditional upon context, Ajzen and Fishbein [33] suggest that researchers identify 
beliefs for behaviour from a specific population and context (here: restricted to pro-
fessors of one university). The other factor is experience. If one has already adopted 
the behaviour in the past, one will be more inclined to adopt it in the future [34]. 
Taking this factor into account is particularly relevant here because several contin-
uums of technology adoption [35–38] suggest a cumulative effect of experience on 
intensity and quality of technology-enhanced learning. Gender and age have also 
been included in this study as possible influential factors of BL adoption.

Ajzen [39] proposes a methodology aiming at constructing the adequate ques-
tionnaire in which each construct of the TPB model (attitude, subjective norm, 
perceived control and intention) should be represented by five or six items. He also 
recommends to use a seven-point bipolar scale for each item.

4. Theory of planned behaviour and blended learning

Although examples of instructional designs of BL can be found in the relevant 
literature [40, 41], hardly any systematic and empirical inquiries about the factors 
working as incentives to use blended approaches to teaching and learning have been 
carried out up to now. Current literature provides a few adoption and concerns 
frameworks in relation to BL. Stacey and Gerbic [13] developed a set of recommenda-
tions for adopting BL divided them into four categories. Besides recommendations 
related to students, pedagogy and institutional constraints, one category conveys 
an explicit concern for teacher-related aspects but without much elaboration. With 
their “Institutional Blended Learning Adoption Checklist”, Graham, Woodfield and 
Harrison [42] continue in a similar vein, exploring the degree to which institutional 
strategic, structural, and supporting measures may facilitate or restrain the adoption of 
BL among higher education teachers, at various levels of familiarity with technology. 
The contributions of those studies are located at an institutional decision making level.

However, because teachers are at the heart of any educational change process, 
addressing directly the practitioner level is important. In that regard, a few pieces 
of work showing interest in the determinants likely to predict the adoption of BL in 
concrete courses can be found. Through six semi-structured interviews, Mozelius 
and Rydell [43] spotted four problems and barriers (extra time needed to learn new 
technology tools, lack of support for acquaintance with critical functions of LMS, 
and discomfort with understanding and implementing effective online pedagogy) 
hindering a successful implementation of BL at university, in Sweden. Antwi-
Boampong [44] used a grounded theory approach and interviewed 22 teachers to 
gain an in-depth understanding of the processes influencing the implementation 
of BL in Ghanaian institutions. In Zimbabwe, Dube [45] interviewed 14 faculty 
members in order to uncover the challenges they associated with a successful 
implementation of BL. Apandi and Raman [46] investigated teacher perceptions 
as an important element in shifting to BL in Malaysian post-secondary institutions. 
Labelling their work as a “concept paper”, the authors primarily intended to comple-
ment a technology acceptance model [47] with what they consider as a missing 
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factor of adoption or avoidance: teachers’ “techno- pedagogical content knowledge”, 
a notion that has been strongly highlighted by the teacher professional development 
model TPACK [48]. Ibrahim and Nat [49] tried to identify the factors responsible 
for motivating instructors to integrate BL into their courses. Based on two catego-
ries of motivational factors to be found in the literature on BL, namely extrinsic 
factors (instructor interactions with technology and with students, academic 
workload, institutional environment) and intrinsic factors (instructor attitude 
and beliefs regarding technology and vocational training), the authors designed a 
synoptic model and tested it on 362 faculty members in Turkey.

Although the above review enumerates valuable contributions, it contains no 
genuine application of the canonical TPB to BL issues in higher education.

The present study adopts the TPB in order to determine which representations 
about BL and which intention influencing factors are likely to work as an incentive 
for higher education teachers to resort to BL in at least one of their courses in a not 
too distant future.

The following hypotheses guide the study:

1. The TPB constructs “attitude towards the behaviour”, “subjective norm” and 
“perceived behavioural control” significantly predict teachers’ behavioural 
intention regarding BL.

2. Teachers’ age and gender influence their behavioural intention regarding BL.

3. Teachers’ beliefs indirectly predict their behavioural intention regarding BL.

4. Teachers’ past experience influences their beliefs about BL.

5. Methodology

5.1 Instrument

The design of the questionnaire strictly follows Ajzen’s methodological guide-
lines [23, 32, 39] and examples, as described in various papers and on his website 
(http://people.umass.edu/aizen).

5.1.1 Definition of target behaviour

The first step to create the questionnaire was to delineate the behaviour to be 
predicted by means of the TPB. According to Ajzen [32], “the behaviour of interest 
must be clearly defined in terms of its target, action, context, and time elements” 
(p.2). Consequently, the target behaviour regarding BL was formulated as follows: 
“to resort to BL in at least one of my courses next year or the year after”.

5.1.2 Construction of indirect measures

Indirect measures are displayed in Table 1. They are called “indirect” because 
they are antecedents of the three major predictors of intention, visible in Table 1, 
column 1. In order to get indirect measures, semi-structured interviews took place 
with members of the target audience [39]. The interviews aimed at determining 
salient beliefs in relation to each TPB construct.

Salient beliefs are those that interviewees connect most frequently with the 
target behaviour. Fifteen interviews allowed to reach threshold saturation [50]. 
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An analysis of occurrences identified the most frequently mentioned items in rela-
tion to attitude, subjective norm and perceived control. Those items gave rise to the 
formulation of corresponding items in the questionnaire.

5.1.2.1 Questionnaire items centred on attitude towards the behaviour

Each behavioural belief has to materialise in two items [39]. The first one 
refers to the strength of the belief (i.e. the degree of agreement with the belief). 
Considering the topic “more in-class time to be devoted to examples, exercises and 
discussion”, the corresponding item can be formulated as follows: “Resorting to 
BL in at least one of my courses next year or the year after would make it possible 
to teach the subject at a distance so as to have more in-class time to be devoted to 
examples, exercises and discussion” with a seven-point bipolar scale ranging from 
“not at all probable” to “extremely probable”. The second item refers to the desir-
ability of the belief. Drawing on the same example, the corresponding item can be 
formulated as follows: “More in-class time to be devoted to examples, exercises and 
discussion is…” with a seven-point bipolar scale ranging from “entirely negative” 
to “entirely positive”. The multiplication of both scores (“strength” multiplied by 
“desirability”) constitutes the behavioural belief.

5.1.2.2 Questionnaire items centred on subjective norm

The same method applies: two items are created for each normative belief. The 
first item refers to the attitude a reference group is believed to adopt towards the 
target behaviour whereas the second one reflects the value attributed to such a 
belief. In other words, the second item deals with respondents’ motivation to 
conform to the postulated attitude of the reference group. For instance, if students 
constitute the reference group, the first corresponding item can be formulated as 
follows: “Students think that… resort to BL in at least one of my courses next year 
or the year after” with a seven-point bipolar scale ranging from “I ought to” to “I 
ought not to”. The second item centred on students as a reference group is: “How do 
you value your students’ opinion about your teaching?” with a seven-point bipolar 
scale ranging from “not at all” to “enormously”. The indicator of the corresponding 
normative belief is obtained by multiplying “strength” by “motivation to conform”.

5.1.2.3 Questionnaire items centred on perceived behavioural control

The method for obtaining control indicators remains unchanged. This time 
it consists in multiplying the strength of the belief by the perception of control. 
Considering for instance the time factor, the strength of the belief can be formu-
lated as follows: “Resorting to BL in at least one of my courses next year or the year 
after will force me to spend … time modifying my course(s) and maintaining it 
(them)” with a seven-point bipolar scale ranging from “little” to “a huge amount 
of”. The item related to control perception is: “If I had enough time to modify my 
course(s) and to maintain it (them) or if I had an assistant to do the job, I would 
resort to BL in at least one of my courses next year or the year after” with a seven-
point bipolar scale ranging from “completely disagree” to “completely agree”.

5.1.3 Construction of direct measures

Direct measures are easier to construct. One needs to have at least three items for 
each construct, and, for each construct, items that cover the two aspects proposed 
by Ajzen [39]. This construction is summarised in Table 2.
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5.1.4 Supplementary questions

In addition to the focused TPB approach, participants were asked to answer the 
following questions about their actual e-learning practices:

• Do you publish course contents online? (never-systematically)

• Do you publish supplementary contents (in addition to those dealt with in 
class) online? (never-systematically)

• Do you communicate with students via the Web (using other technological 
facilities than email)? (never-systematically)

• Do you propose online-tests to your students? (never-very often)

• Do you propose learning activities (preparations, homework, additional 
exercises…) online to your students? (never-very often)

• Do you inform yourself during the year about student online activity? 
( never-very often)

• Do you propose online discussion boards in order to promote debate among 
students? (never-very often)

Construct Aspects Number 
of items

Examples of items

Attitude 
towards 
behaviour

Instrumental 
aspect

4 “To resort to BL in at least one of my courses next 
year or the year after would be…” (seven-point 
bipolar scale ranging from “a bad thing” to “a good 
thing”)

Experiential 
aspect

3 “To resort to BL in at least one of my courses next 
year or the year after would be…” (seven-point 
bipolar scale ranging from “disagreeable” to 
“agreeable”)

Subjective 
norm

Descriptive 
aspect

2 “Most of my colleagues resort to BL in at least one of 
their courses” (seven-point bipolar agreement scale)

Injunctive 
aspect

3 “Most people I approve of would like me to resort to 
BL in at least one of my courses next year or the year 
after” (seven-point bipolar agreement scale)

Perceived 
behavioural 
control

Capacity aspect 3 “If I wanted to resort to BL in at least one of my 
courses next year or the year after, I would be able to 
do it” (seven-point bipolar agreement scale)

Autonomy 
aspect

2 “Resorting to BL in at least one of my courses 
next year or the year after only depends on me” 
(seven-point bipolar agreement scale)

Intention No aspect 
recommended 
by Ajzen

3 “I intend to resort to BL in at least one of my courses 
next year or the year after” (seven-point bipolar 
agreement scale)

Past 
behaviour

No aspect 
recommended 
by Ajzen

1 “Did you happen to use BL in the past?” (yes – no)

Table 2. 
Items aiming at direct measurement of the three major TPB constructs.
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• Do you propose to your students group work to be carried out online? 
( never-very often)

• Do you interact (chat) online with your students? (never-very often)

5.2 Procedure

The regular four-step process was applied:

1. Semi-structured interviews with 15 faculty members in order to identify 
 salient beliefs regarding the use of BL (Table 1).

2. Construction of the TPB questionnaire (Table 2).

3. Encoding of the questionnaire using the Qualtrics survey tool and submission 
to the faculty members of the University of Liège by means of a Web-link sent 
by email.

4. Data collection and analysis.

5.3 Methods of analysis

Responses to the questionnaire on BL were processed by applying the following 
statistical analyses:

• Descriptive statistics about respondents’ gender, age and actual e-learning 
practices;

• Computation of Cronbach’s alphas and of means in order to create the TPB-
related constructs based on respondents’ evaluation of their constitutive aspects;

• Stepwise multiple regression analyses in order to examine the relationships 
between: 1) attitude towards the behaviour, subjective norm, perceived 
behavioural control and intention; 2) attitude towards the behaviour, subjec-
tive norm, perceived behavioural control and indirect predictors;

• Multivariate analyses of variance (Student’s t-test) in order to find out 1) if 
previous use of BL is influenced by age, and 2) if respondents’ beliefs are 
impacted by previous use of BL.

5.4 Participants

Faculty in charge of teaching activities constituted the population of interest 
for our study. Therefore, the questionnaire was addressed by email to the faculty 
members of the University of Liège (Belgium).

6. Results

6.1 Response rate

Out of 600 faculty members, 114 returned a fully workable questionnaire. 
Genders are distributed in 57% male and 43% female. Ages range from 23 to 
69 years, with a mean age of 43.84 years (SD = 10,52).
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6.2 Intention variable and its direct predictors: Reliability and consistence

Considering a total of 114 respondents, Cronbach’s alphas for the items directly 
related to attitude (7 items), to subjective norm (5 items), to perceived control 
(5 items), and to intention (3 items) amount respectively to .97, .96, .75, and .79. The 
constructs can be regarded as reliable provided that their corresponding alphas are 
superior to .70.

6.3 Regression analyses on the direct predictors of intention

Stepwise multiple regression checked the significance of direct predictors 
(Table 1) in relation to the dependent variable ‘intention’ (Table 3). The por-
tion of intention variance that can be explained by all three direct predictors 
amounts to 73% (R2 adjusted = .72, p = .02). (Two additional variables – age and 
 gender of respondents – were added to the best-fitted model but turned out to 
be non- significantly influential. Therefore, the corresponding models are not 
displayed).

The break-down for the three direct predictors reveals that each of them sepa-
rately predicts intention at the significance level of .05: 49,9% of intention variance 
can be attributed to attitude (ß = .65, p < .001), 15,5% to perceived control (ß = .19, 
p = .002) and 10,9% to subjective norm (ß = 0.12, p = .029).

6.4 Regression analyses on the indirect measures of intention predictors

Stepwise multiple regressions were conducted in order to find out about the 
impact of respondents’ beliefs on the direct predictors of intention. The first 
stepwise regression aims at explaining attitude by means of behavioural beliefs 
(Table 1, line 1). The portion of attitude variance that can be explained by the 
model amounts to 56% (R2 adjusted = .55, p = .007). Two variables out of 6 explain 
this portion of variance (Table 4). The other four variables have been excluded 
because they brought no incremental change to the model. The two influent 
behavioural beliefs predicting attitude at the significance level of 0,05 are “Teach 
the subject at a distance so as to have more in-class time to be devoted to examples, 
exercises and discussion” (ß = .22, p = .007) and “Increase student motivation” 
(ß = .59, p < .001).

The second stepwise regression aims at explaining subjective norm by means 
of normative beliefs (Table 1, line 2). The portion of norm variance that can be 
explained by the model amounts to 36% (R2 adjusted = .35, p = .008). Two variables 
have been retained by the model (Table 5). The other four variables have been 
excluded because they brought no incremental change to the model. The retained 
behavioural beliefs predicting subjective norm at the significance level of .05 are 
the injunctive norm “Colleagues of equal status” (ß = .48, p < .001) and the belief 
corresponding to the descriptive norm “Teachers of the young generation” (ß = .22, 
p = .008).

The third stepwise regression aims at explaining perceived control by means 
of control beliefs (Table 1, line 3). The portion of control variance that can be 
explained by the model amounts to 7% (R2 adjusted = .06, p = .004). One vari-
able has been retained by the model (Table 6). The other five variables have been 
excluded because they brought no incremental change to the model. The single 
behavioural belief which predicts perceived control at the significance level of .05 
is “The user-friendliness and efficiency of the institutional e-learning platform” 
(ß = .27, p = .004).
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6.5 Statistics related to previous use of blended learning

When asked if they had already used BL in the past, 61% of participants 
answered positively, while the remaining 39% answered ‘no’. Interestingly, age was 
not a predictor of participants’ previous use of BL (ß = .003, p = .954). A T-test 
comparison of the groups “previous use of BL” versus “no experience of BL” delivers 
significant differences for all indirect predictors of intention identified above 
(Table 7).

BL-related beliefs to be 
rated on a seven-point 
bipolar scale

Previous 
use of BL 
(no/yes)

N Mean Standard 
deviation

t p d

Outcome evaluation 
“Teach the subject at a 
distance so as to have 
more in-class time to be 
devoted to examples, 
exercises and discussion”

No 43 4,21 1612 −3.46 <.001 .67

Yes 70 5,31 1673

Outcome evaluation 
“Increase student 
motivation”

No 43 3,86 1612 −3.88 <.001 .75

Yes 70 4,87 1154

Injunctive norm 
“Colleagues of equal 
status”

No 42 3,83 ,853 −2.43 .017 .47

Yes 67 4,33 ,991

Descriptive norm 
“Teachers of the young 
generation”

No 42 4,10 1185 −2.67 .009 .52

Yes 69 4,75 1253

Facilitating factor 
“The user-friendliness 
and efficiency of the 
institutional eLearning 
platform”

No 43 3,58 1577 −2.74 .007 .53

Yes 70 4,29 1446

Table 7. 
BL-related beliefs are reinforced by previous use of BL.

Figure 2. 
Self-expressed technology-enhanced practice is basic in the sample.
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6.6 Statistics related to current e-learning practices

The supplementary questions about actual technology-enhanced learning 
practice disclose teachers’ current practice, mostly associated with transmission of 
contents and communication with students, and less with student-centred activities 
(Figure 2).

7. Discussion

The study confirms that the intention to resort to BL for teaching and learning 
purposes in a not too distant future is massively predicted by the three canonical 
perceptions highlighted by the TCP: attitude towards the behaviour, subjective 
norm and perceived behavioural control. On the other hand, respondents’ age and 
gender do not influence their intention to use BL in their courses. Therefore, if 
faculty were to be persuaded to adopt BL, no special attention would have to be paid 
to those attributes.

The study also uncovers several specific beliefs acting as indirect predictors of 
intention: BL motivates students, BL makes room for exercises to take place dur-
ing the course, using BL is an expectation of colleagues, using BL is a feature of 
young colleagues, the LMS can be a barrier to BL. However, the direct predictors 
are not fully predicted by those second-line beliefs. This means that other beliefs 
play an active role in predictability of the three constructs related to intention. 
Nevertheless, the coefficient of partial determination computed for each significant 
belief makes it possible to list and to hierarchize those beliefs and thus, with a view 
to pragmatism, to set priorities among the arguments most likely to work in favour 
of the intention to use BL.

As for behavioural beliefs, the most salient one is related to the idea that BL 
enhances student motivation. The second student-centred attitudinal belief 
significantly promoted by respondents touches upon the gain of in-class time to be 
dedicated to more examples, exercises and discussion. In this regard, respondents’ 
opinions coincide very much with one of the most frequently reported pedagogical 
strengths of BL [51] and the germane notion of flipped classroom [52]. Should a 
Teaching and Learning Centre promote the use of BL among the faculty members 
of its university, it could especially emphasise this pedagogical aspect. Interestingly, 
the respondents who declared having used BL in the past believe still more strongly 
in the motivation enhancing power of BL and in the opportunity to devote more 
in-time class to active learning than traditional teaching methods usually allow for. 
Experience sharing of concrete instantiations of those beliefs could be considered 
with a view to stimulating reflection around BL.

As for normative beliefs, respondents value uppermost the opinion of colleagues 
of equal status. Pressure exerted by colleagues to adopt BL seems to be perceived 
more strongly than any kind of demand formulated either by institutional authori-
ties or by students. Such sensitiveness in relation to colleagues can be interpreted as 
a wish to conform to peers’ expectations regarding teaching and learning practices 
based on hybrid environments. In that regard, inviting teachers versed in BL to 
communicate about their experience with BL to colleagues with no experience of it 
would probably have some convincing power. The belief according to which young 
teachers are more attracted to BL than teachers with other profiles does not converge 
with the lack of correlation between the age of respondents and their experience of 
BL or their intention to use BL. However, the respondents with BL experience have 
manifested a slightly stronger opinion in favour of that belief. Such a lack of consis-
tence is hard to explain and no satisfying explanation could be put forward.
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As for control beliefs, the user-friendliness of the institutional e-learning 
platform is the only aspect influencing significantly the perception of behavioural 
control towards BL. Consequently, the e-learning platform can be seen as a major 
technical facilitator of BL. Such a pragmatic approach to BL could be entertained 
by offering faculty effective training and service in relation to the platform. 
However, encouraging teachers to make a more sophisticated use of it than it seems 
to be  currently the case would also be advisable. Presently, e-learning practices 
mainly consist in giving students access to course contents online and in the 
 communication around those contents.

The obtained results should not be generalised as they chiefly concern one 
Belgian institution. However, literature on BL indicates to some extent that the 
beliefs put forward by this study could be shared by a larger community. Moreover, 
as already mentioned, if the salient beliefs identified by the study can be regarded 
as levers in favour of BL, acting on such levers is worth a trial. On the whole, rooting 
faculty development actions in evidence-based approaches like the TPB and its 
emphasis on obstacles and incentives to adopt a specific behaviour can help policy 
makers, academic authorities or teaching and learning centres to guide, structure, 
and promote more effectively innovative approaches to teaching and learning.

The study presented here also points towards an obvious further piece of 
research: relaunching a TPB-based inquiry on BL after the pandemic and check 
whether the predictors of intention and their underlying beliefs have been affected 
by this constrained “emergency remote teaching” [21–22]. In this perspective, the 
current study, taking place just before the lockdown, could somehow serve as a 
useful yardstick to calibrate possible evolutions of faculty readiness to practise BL. 
For Teaching & Learning Centres, it would be very interesting – and conceivably 
somewhat depressing – to establish whether a nasty virus has done more in several 
months for the promotion of BL in teachers’ minds than years of patient argumen-
tative work in favour of thoughtful hybrid instructional design. Of course, recent 
circumstances have given rise to a series of articles regarding technological adapta-
tion and BL efforts due to the COVID-19 pandemic across the globe [8, 53–56]. 
However, contrasting empirical pre- and post-lockdown data obtained through a 
comparable and well-documented research methodology would have a value of 
its own.

© 2020 The Author(s). Licensee IntechOpen. This chapter is distributed under the terms 
of the Creative Commons Attribution License (http://creativecommons.org/licenses/
by/3.0), which permits unrestricted use, distribution, and reproduction in any medium, 
provided the original work is properly cited. 
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Chapter 6

Mainstreaming Blended Learning 
in a Low-Income University
Mildred Atieno Ayere

Abstract

Due to the COVID-19 pandemic, Maseno University (MU) began to consider 
institutional shift from traditional face-to-face (F2F) instructions to online and 
blended modes of teaching and learning. The university was able to draw from 
its experience with adapted flexible and blended learning (FBL) approaches for 
high enrollment common courses already offered to students on the Learning 
Management System (LMS). Several questions have been raised: How to preserve 
what most lecturers consider as most essential — the regular student interaction, 
the freewheeling give-and-take discussion sessions — if the class cannot be together 
in the same physical space at the same time? How to make a synchronous activity 
dependent course and make it work in a completely asynchronous environment? 
How to handle the practical based subjects on the online platform? And even if 
the university is able to find acceptable answers to these questions, where would it 
begin? However, MU did not try to reinvent the wheel. There were already examples 
of good practice in a number of common courses had been running on the LMS. The 
available courses already had a blend of both theory and practical base. The univer-
sity sought assistance from schools and departments that already had parts of their 
programmes running on the LMS. They were able to tap into their expertise and get 
introduced to a valuable collection of resources about online distance teaching and 
learning (ODTL). That, in turn, assisted the university to develop online or blended 
versions of its regular F2F courses that far surpassed expectations, judging from how 
well their courses performed, and get ready for any other unexpected circumstance 
equal or similar to which the world has had to live through the COVID-19 pandemic.

Keywords: blended learning, common courses, face to face learning,  
high enrollment courses, low-income university, online learning,  
online distance teaching and learning

1. Introduction

Lecturers especially in Africa’s Higher Education Institutions (HEIs) are facing 
unprecedented change, with often larger classes, more diverse students, demands 
from government and employers who want more accountability and the develop-
ment of graduates who are workforce ready, and above all, needing to cope with 
an ever-changing technological landscape [1, 2]. To handle changes of this nature, 
lecturers and instructors need a theoretical base and knowledge that provide a solid 
foundation for their teaching, no matter what changes or pressures they face. There 
is need, therefore, to study and understand the underlying principles that guide 
effective teaching in an age when everyone, and in particular the students, are using 
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and understanding technology better than their teachers especially in the develop-
ing world. A framework and a set of guidelines need to be developed by a university 
with vast knowledge and practice in online learning to build an appropriate model, 
theoretically sound, which allows making decisions coherently about pedagogical 
foundations of teaching, low cost but versatile technologies that can be deployed 
for classroom use and hybrid ad online delivery based on their vast experience in 
handling classes in technology rich ecologies. This can be done while keeping in 
mind that every subject discipline is different, and every lecturer has something 
unique and special to bring to their teaching which needs exploiting and nurturing 
to its full potential.

The need for this kind of mentorship from Universities already practicing 
blended learning is dire with the developments witnessed in the recent past where 
the COVID-19 pandemic has rendered all institutions non-operational from basic 
to higher education institutions (HEIs) in a country like Kenya [3, 4]. The basic 
education institutions would have been seeking mentorship from the HEIs but as it 
is, the HEIs were all shut down and looking to institutions in the west for support 
and mentorship. This kind of scenario spelled the urgency for this book project so 
that in future, HEIs in developing countries, more specifically Kenya, could have 
Maseno University (MU) as a mentor within its borders that the government can 
turn to for guidance and leadership in a major shift from face to face (F2F) to online 
classroom delivery mode. Recently, the COVID-19 pandemic forced a major global 
experimentation with remote teaching. But most of the experts agree that remote 
teaching as applied was an emergency measure from which lessons learned must 
not be lost but documented for future. There are many indicators that this crisis has 
transformed the education sector and good practice when document, will provide 
useful lessons in the post-COVID-19 period. As this crisis-driven experiment was 
launched at MU, it is expected that the process must not be lost as it proves useful 
guidelines for other universities hoping to be part of this shift.

As MU eCampus team began to consider institutional shift from F2F to online 
and blended modes on behalf of the University Management, despair almost 
overwhelms the team. Several questions were raised: How to preserve what most 
lecturers consider as most essential — the regular student interaction, the free-
wheeling give-and-take as discussion on a particular source or topic take place — if 
the class cannot be together in the same physical space at the same time? How to 
take a course that seemed to depend on synchronous activity and make it work in 
a completely asynchronous environment? And even if acceptable answers to these 
questions are found, where would the university begin? Fortunately, the university 
did not try to reinvent the wheel. The university received assistance from col-
leagues from Open University of Catalonia (OUC), Association of Commonwealth 
Universities among others who were more familiar with the online world than the 
colleagues from MU. Faculties from MU were able to tap into their expertise and get 
introduced to a valuable collection of resources about online teaching and learning. 
That, in turn, helped MU to develop online or blended versions of its regular F2F 
courses that far surpass expectations, judging from how well their courses have 
performed, and get ready for any other unexpected circumstance equal or similar to 
which we have lived facing the pandemic.

Today, the outburst in developments in educational technology and the fact that 
the ed-tech arena is a crowded field may overwhelm. At any given time, there is at 
least one app or platform screaming about how it is the newest, best, easiest tool for 
online courses [5]. And that app or platform is just as likely to be gone within a year as 
it is to become and remain a valuable teaching tool. How does one make a decision on 
good digital tools that (a) afford students the means of interacting substantively with 
lecturer and with one another, (b) enable a deep engagement with course materials 
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or applications, and (c) affordable in low-income institution like MU? Yet still, in 
the shift in learning modes, several variables need to be considered: The planning 
process, learner characteristics, design and delivery methods, learning contexts, 
workplace environment and the already existing barriers to this shift. A successful 
shift, however, needs to move beyond asking which method is most effective to the 
important role of pedagogy that actually takes into account a social element in online 
delivery which is important to student engagement and knowledge acquisition [6]. 
One important pedagogical theory that addresses this is constructivism. It offers a 
model that addresses the social needs of students as well as providing an opportunity 
for critical inquiry and subsequent knowledge acquisition. However, for attitudes to 
change and trust to be built there is need to co-develop online systems where univer-
sity management teams are involved in decision making based on existing university 
delivery systems. However, knowing about pedagogy and practicing the pedagogy 
are two different things. In this project, it is hoped that mentorship by Open 
University of Catalonia (OUC) or any other informed user would inculcate correct 
attitudes and a shift in institutional culture at MU that would allow for development 
of the expected institutional culture that blends with constructivism as a classroom 
would take root. This would open the door for setting the correct environmental 
climate needed to introduce online and blended learning as modes of practice at MU.

Maseno University already had a robust and very interactive learning manage-
ment system running on Moodle (Modular Object-Oriented Dynamic Learning 
Environment). However, the institution has not been able to adopt online and 
blended learning because of shortcomings that need to be addressed in this proj-
ect. The chief of these being lack of policy to guide the uptake of fully online and 
blended learning for faculty and students; insufficient knowledge of pedagogical 
orientations needed to implement these new modes of instructional delivery; and a 
model for carrying out mass capacity building for lecturers to allow them to develop 
and teach online and blended courses.

The goal of this chapter is to document the processes the university had to go 
through in making the shift from a traditional face to face institution to a modern 
university having F2F, blended and online learning. The processes it had to consider 
were: carry out capacity building for lecturers in online pedagogy, content develop-
ment and facilitation in a bid to build a new university community culture that is 
positive towards affordances of online and blended learning; and expand its technol-
ogy infrastructure to support the twenty thousand plus students at the university.

The specific objectives of this chapter are to document how to:

a. Mainstream quality conceptual pedagogy for online and blended learning that 
would create a change process with a genuine paradigm shift in instructional 
strategies within the institutional;

b. Create a model for online and blended content development that allows 
seamless shift in learning modes within a traditional face to face university, 
especially set up for MU;

c. Prepare a set of mechanisms, and resources for training of staff to learn to 
teach online;

d. Design a policy to guide online and blended learning activities with the 
university; and

e. Choose low cost but effective technologies for classroom instruction in the light 
of existing economic constraints within the University.
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2. Maseno University eCampus

The eCampus was established in the year 2007 to spearhead the development of 
institutional policies and strategies for promoting the innovative use of information 
and communications technologies (ICTs) to benefit learning, teaching and research 
activities in Maseno University. Located in Kisumu City, the eCampus boasts of an 
open office work environment that models good office practice to the university 
community. As currently constituted, the eCampus operates on a different time, 
different place (home study, computer conferencing, tutorial support by e-mail and 
fax communication), recognized as Scenario 4 in the Commission of University 
Education (CUE) Open Distance and eLearning (ODeL) standards and guidelines 
as stated in the Universities Standards, 2014.

The eCampus of Maseno University is a pioneer workstation using modern 
technologies to offer quality higher education for learners within the region 
and globally. This involves use of the internet to support teaching and learning 
activities. Developed around a web-based learning management system (LMS), 
this approach has attracted a large number of undergraduate and postgraduate 
students who registered for differentcertificate, diploma and degree programmes 
spanning seven schools within the university. In addition, eCampus provides an 
ambient platform that mounts university common courses offered to all students 
registered for various undergraduate programmes in all the campuses of MU, 
irrespective of their mode of study i.e. full-time, part-time, weekend, sandwich 
or eLearning. These courses are mandatory and are currently offered online at 
the eCampus of Maseno University through the LMS, also known as the Maseno 
University eLearning Portal. To achieve quality eLearning standards on pro-
grammes offered at the eCampus, there is a robust quality and effective monitor-
ing and evaluation mechanism in place.

The eCampus operations are domiciled in 4 key support areas: Content 
Development; Learner Support Services; Capacity Building; and Research, moni-
toring and Evaluation. The functions of each of these key areas are discussed in the 
sections that follow.

2.1 Content development

The content development follows internationally acceptable norms [7–9] and all 
content offered at the eCampus is developed by the content expert nominated by 
the department offering a specific programme at the eCampus. The programmes 
offered at eCampus are provided on a modular basis to give maximum flexibility to 
the participants as well as on a blended basis as part of regular full time face-to-face 
programmes. The programmes specify core materials to be covered and guidelines 
detailing total content required for completion. The eCampus technical team 
(Instructional designers, systems support specialists and graphic designers) and the 
host Departments are jointly responsible for capacity building for module develop-
ment, evaluation and related quality assurance procedures.

Module development, delivery and assessment are undertaken by a course 
development team (course developer, editor and reviewer) in the host departments 
as appointed by the Dean, in line with the University Statutes. This team is assisted 
by a support team (instructional designer, graphic designer, multi-media specialist, 
eLearning System support specialist, eLibrary assistant and copyright officer) from 
eCampus so as to ensure that guidelines for content development, review, upload-
ing, packaging and branding are adhered to. Each module provides clear learning 
outcomes, course content, instructional mode and assessment methods. The 
content development flow is represented in Figure 1 [10].
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The eCampus uses an improved model of the didactic relationship in its content 
development by considering the target group for which content is intended; The 
content itself in terms level in the curriculum; The targeted learning outcomes; 
The pedagogical approach the content is hinged on; Organization of the content 
which in most cases is from simple to complex; The learning activities that enable 
the learner to achieve the outcomes in the shortest time possible; The assessment of 
student learning. To help further clarify issues in content development, the eCam-
pus furnishes its content development experts with a content review rubric adapted 
from the Commonwealth of Learning. The rubric is used to focus the content devel-
opment by considering the following key aspects: Navigation/Orientation (e.g., 
the course site is well organized and easy to navigate from the course home page to 
the course units, links, forums, etc.); Content (learners can engage with content 
together with peers as expectations are clear); Instructional Design (the content is 
pedagogically sound); Good flow in course structure; Student support structures 
are considered in the development; Technology or Media used is clear and available 
to learners; Assessment is ingrained in the developed material; and lastly qual-
ity assurance measures are considered in every part of the content development. 
It follows therefore that the eCampus endeavors to provide high quality online 
programmes that are supported by renown researchers [2] who believe that quality 
online programmes should beOpen: learning resources are accessible and available, 
including after the course; Navigable: well-planned interfaces allow students to find 
what they need; Learning: sites are designed to develop knowledge, skills, attributes 
and identity; Interactive: dialog is supported among and between teachers and 
learners; Networked: curriculum and activities foster broad-reaching connections; 
and Engaging: teachers invite, model and sustain enthusiastic presence for learning. 
These sentiments are summarized in the Table 1 below.

2.2 Learner support services

The eCampus has invested significantly in an online based learning manage-
ment system (LMS). The learning content is uploaded to the learning management 
system. The LMS supports upload of multimedia and well as text-based resources. 

Figure 1. 
Didactical relationship model by Charlotte Lærke Weitze [10].
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Student and course lecturers communicate using both synchronous and asynchro-
nous instructional tools. Learner support assistants headed by a coordinator ensure 
the learning processes are efficient and effective. This is achieved by promoting 
effective Learner-Learner and Learner-Lecturer interactions employed through 
online learner support services.

As confirmed by research [12, 13] some of the most important online teacher 
competencies drawn from the experience at the eCampus include: communication 
skills; technological competence; provision of informative feedback; administra-
tive skills; responsiveness; monitoring learning; and providing student support. 
The problems of the distance learners are unique and require to be handled dif-
ferently. The efficiency of the delivery system will greatly depend not only on 
efficient modes of providing services but also on the staff of the university. The 
Online Support Service System should be developed for the learner community, 
along with other electronic media services [14]. In fact, a well-designed learner 
support system for the distance learning is a system for fostering creative, critical 
and independent thinking skills which inculcates deep learning [15]. The practice 
at eCampus was designed to avoid obvious pitfalls in online learning such as high 
attrition and repetition rates normally associated with unfacilitated online instruc-
tional practices [16]. The eCampus further believes as affirmed by research that 
good learner support services provide online learners with coaching and mentor-
ship programmes to help them discover their interests; develop self-motivation, 
innovativeness and excellence in performance. This prepares them with essential 
skills for life and the workplace such as leadership, communication, self-awareness 
into their own strengths and weaknesses, initiative, problem-solving, innovation 
and critical thinking [17]. The learner support practice at eCampus can best be 
summarized in Figure 2 that follows as described specialists [18, 19].

Figure 2. 
Interaction and learner support [19].

Open Navigable Learning Interactive Networked Engaging
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Table 1. 
Description of quality online programmes [11].
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2.3 Capacity building

The eCampus continues to organize online training for course lecturers, editors, 
reviewers, supervisors and facilitators to enable them to develop modules, edit con-
tent, review online modules, teach and supervise learners and offer online support 
to eLearning students. A mandatory foundation course is offered to course lectur-
ers, editors, reviewers, supervisors and facilitators before embarking on specialized 
blended training. These training sessions are developed to ensure adherence to MU 
good practice guidelines for online interaction which is in line with international 
best practice especially during the pandemic [20–22].

HEIs in Africa like Maseno eCampus face the challenge of responding to  
the expanding demand for tertiary education while maintaining or enhancing the 
quality of their course offerings. This demand has led to some HEIs introducing the 
use of interactive web technologies to support their distance teaching and learning 
practices [23]. However, academic staff at these institutions may struggle to provide 
sufficient support to online learners in part due to inadequate staff capacity in terms 
of familiarity with and use of online communication tools and virtual learning 
environments. It is therefore necessary to develop capacity building strategies that 
are self-sustaining in such an institution.

Two key considerations from research [24] drive capacity building initiatives 
at the Maseno University eCampus. These are that in designing effective distance 
education programmes, engagement with and feedback from the learner is criti-
cal, and open-source solutions may be effective in meeting teaching objectives. 
Second is that in training initiatives for staff capacity building in HEIs that are just 
starting out in online learning initiatives: it is imperative for trainees to understand 
the relevance of the technology for the existing ecosystem and build for sustain-
ability through the development of demand-driven country-specific and institution 
affordable applications. Capacity building at the eCampus relies mainly on the 
blended mode because the staff come from geographically dispersed locations; have 
limited flexibility because of work schedules and would face challenges attending 
fully in-person training; have limited daily time to devote to capacity building and 
would benefit from courses being split into short modules; have reliable access to 
the necessary technology and basic computer and internet skills; and appreciates 
learning at their own pace.

The paper hypothesizes a four-part framework to define the e-learning capacity 
gaps that these circumstances appear to represent: the “instructional design capac-
ity gap”, the “production capacity gap”, the “tutorial capacity gap” and the “com-
munity building gap” [25]. Capacity building must be at the heart of moving from 
theory to practice. Increasingly, individuals need to understand different perspec-
tives in their endeavor to manage the complexities of real-world problems [26]. This 
is particularly true in the case of the Nexus Approach which has been extensively 
borrowed and applied by the eCampus, which examines the challenges related to 
interconnected resources and in this case, the needs of staff at the university. It is 
clear that for capacity building measures to be successful, innovative approaches are 
required. The Nexus approach advocates for an inclusive approach to capacity build-
ing by anchoring all capacity building approaches on institutional policy; allowing 
dialog among participants while using the free flow of information to share best 
practice from participants. The outcome can only be scientific if informed by 
research during the capacity building session, and this builds into institutional 
practice (Figure 3) [26].

The other model used in all capacity sessions at the eCampus is mentorship. 
Mentoring can help staff overcome difficulties in mastering several subjects in 
higher education while reducing failure rates and lowering dropout rates. Mentees 
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receive personalized direction to improve attitudes, values, and skills needed to 
master the new issues in the curriculum and develop self-confidence in teaching 
with technology [26]. Mentoring programmes as used at the eCampus provide the 
necessary guidance and support in content and/or pedagogy, to aid technology 
novice lecturers in their ongoing professional development. Mentors in this case are 
colleagues in more advanced specific technology knowledge within the university 
or other educational consultants providing outside, research-based perspectives on 
the subject [27]. The eCampus uses mentorship at two levels in its capacity building 
session: The school champions are academic staff that have grasped the concepts 
and as a result provides mentorship at school level; they also use learner support 
assistants who are mainly administrative staff but with good technology skills and 
are then mentored by the eCampus technical staff to provide the needed technical 
support at school level. The two groups of staff are core to all capacity building 
activities at the eCampus. In developing countries like Kenya, access to and quality 
of education are being addressed by e-learning strategies and especially mentorship 
of academic staff serving as a useful tool of capacity building [28] in eLearning 
methodologies and practices.

2.4 Research monitoring and evaluation

Monitoring and Evaluation (M&E) are two distinct but complementary pro-
cesses that mutually reinforce each other. In general, M&E is designed to monitor 
the impact of a policy, or progress of programme activities, against the overall goals, 
objectives and targets. M&E also assesses the outcome relevance of an activity, and 
the impact of a programme, or effectiveness of a policy, as well as its efficiency and 
sustainability [29]. OECD-DAC [30] defines monitoring as “the ongoing, systematic 
collection of information to assess progress towards the achievement of objectives, 
outcomes and impacts,” and it defines evaluation as “the systematic and objective 
assessment of an ongoing or completed project, programme or policy, its design, 
implementation and results, with the aim to determine the relevance and fulfillment 
of objectives, development efficiency, effectiveness, impact and sustainability. This 
unit at the eCampus of Maseno university does both monitoring and evaluation of 
the systems, programmes, learning outcomes and learning processes. It is this unit 
at the eCampus that ensures that quality procedures and processes are followed and 
adhered it. It also carries out periodic evaluations that inform policy and practice.

Figure 3. 
The nexus approach to capacity building [26].
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The Research, Monitoring and Evaluation (RM&E) Unit at the eCampus aims at 
improving the quality of its programmes operations and services. It further aims at 
maintaining high-quality outcomes in the physical and virtual spaces of the eCam-
pus as per the approved quality assurance practices. This is achieved through on-
going monitoring and evaluation of content development, learner support, capacity 
building and administrative processes at the eCampus. As such, the RM&E unit 
does not only conduct a review against the Commission for university Education 
ODEL Standards and Guidelines, but it also picks on the good practices and stan-
dards from international institutions with which the eCampus benchmarks, as 
well as quality improvement schemes like the Commonwealth of Learning (CoL) 
Quality Assurance rubric, ECBCheck and ACDE quality toolkit. Since student 
learning is the focal point of the eCampus, the RM&E unit examines all activities at 
the eCampus which contribute to quality learning outcomes.

The eLearning Postgraduate Research Support platform has been designed for 
the postgraduate student, and the aim is to support students at all levels of the 
postgraduate studies. As such, this area will link the student to fellow graduate 
students in all Schools and Departments within Maseno University eCampus. This 
allows students to share and discuss coursework and research experiences with 
other participants (peer researchers) and supervisors.

One key area of concern had been the postgraduate students’ research process. 
Due to the concerns raised on the process, the eCampus created a post-graduate 
students research support area to assist in continuous monitoring and evaluation 
of the research processes. Specifically, given the challenges students face at vari-
ous levels of research phase of their studies, such as formulating research/study/
project concepts, study/questionnaire designs, study methodologies, data collection 
strategies, data analyses and interpretations as well as write-ups, it was realized that 
mentorship through sharing of experiences and expertise is the only sure way to 
unlock students’ research potential, improve their research skills and accelerate the 
pace of post-graduate studies. The discussions are accessible to all online partici-
pants, facilitators, supervisors and lecturers as they are free to comment and assist.

The role of the Coordinator in charge of Research, Monitoring and Evaluation 
(RM&E) at eCampus is to coordinate all monitoring and evaluation activities 
including the graduate students on the eLearning platform. It is hoped that students 
shall be able to access supervisors, research information and resources needed for 
post-graduate studies. Through this platform, the eCampus endeavor to offer real 
time monitoring and support to individualized challenges in the research phase 
of learning. This is an example of an open but innovative way of offering online 
monitoring and mentorship not only to students but also to the supervisors both in 
knowledge and use of online technological tools in research.

3.  Change process that cause genuine paradigm shift in university 
instructional strategies

In order to make the institutional transition from possible, organizations and 
institutions interested in adopting blended learning models must have a clear vision 
and a strong support from the various stakeholders involved in the change process 
[31–33]. The eCampus identified three such change agents. The first is that adoption 
of the blended learning model must be part of the educational institution’s strategy. 
The second factor is related to the organizational support, understood as facilitating 
conditions. Facilitating conditions in this case was the degree to which individuals 
believed that sufficient resources existed to support learning in a blended setting. 
Facilitating conditions have been conceptualized in terms of training and provision 



E-Learning and Digital Education in the Twenty-First Century

112

of organizational support. The third factor was the organizational capabilities to 
effectively execute and deliver a blended learning program. Here organizational 
capabilities are understood as the organization’s ability to manage all the people 
involved in a learning process to gain advantage [34–36]. This means that low-bud-
get institutions should focus first on helping instructors shift to student-centered 
styles of pedagogies before making large investments in IT infrastructure.

When we consider the culture of the HEI as a set of instructional values, tradi-
tions, and beliefs ingrained in the fabric of the educational community, the idea 
of cultural change offers both promise and pause for HEIs looking to implement 
a blended learning program. Cultural change does not happen overnight, and can 
create significant growing pains for those with longstanding ideas about educational 
practices. Proper implementation of this shift depends on a leadership team that sets 
clear goals and acts in support of those goals [1] and, in turn, ensures that teachers 
are prepared to successfully adopt new technologies and pedagogies [37, 38].

eCampus identifies with researchers who maintain that Innovation in education 
can be particularly challenging because change has the potential to affect student 
achievement [39]. Creating a culture of innovation also requires structure and 
process, capacity, resources, policy environments, and learning agendas [40].

i. Structure and process includes the formal systems in the institution, some 
of which may need to be altered during the transition to blended learning. It 
also includes the habits of stakeholders and how those habits are reinforced. 
Building a blended learning culture may require educators and students to 
build new habits.

ii. Capacity, in terms of culture, is less about physical capacity and more about 
mindset and the ability to carry forward the blended plan. An institution 
that has capacity will exhibit a growth mindset and show diligence and 
patience in pursuit of blended learning.

iii. Resources include the obvious financial considerations, but also include 
time and team resources. Successful institutions pay particular attention to 
balancing time and human considerations to keep the culture on track.

iv. Policy environments include both the written and unwritten institutional 
policies that enable or prevent the changes needed to support blended 
learning. Maseno University as an institution had to look for ways to make 
blended learning easy and attractive to implement.

v. Learning agendas should include an emphasis on measuring progress and 
managing the change process. Progress should be measured against the 
SMART goals created by the institutional leadership team and by student 
achievement data.

3.1 Blended learning model as an institutional strategy

Blended learning is a formal education program in which a student learns at 
least in part through online delivery of content and instruction with some element 
of student control over time, place, path, and/or pace. The methodology behind 
blended learning is to combine classroom learning with mobile learning and online 
learning. Maseno University already has a robust and very interactive learning 
management system running on Moodle (Modular Object-Oriented Dynamic 
Learning Environment). However, the institution had not been able to adopt online 
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for its regular face to face students because of tradition. In the advent of the COVID-
19 pandemic, the institution had to find a strategy that fitted closely with its already 
existing resources, facilities and a ready workforce. It was out of this analysis that 
the institution settled on a model that had originally suggested by Bhaskar [41] It 
compares well with other models [42–45]. This model fits the practice at the univer-
sity as it already has a digitally literate workforce; an operational and robust learning 
management system; already trained pool of lecturers able to develop and facilitate 
online courses and able to act as mentors to the rest; organizational objectives 
supportive of blended learning; a student pool that already has common IT skills 
because all their courses is taught with IT; and it has an existing library of printed 
instructional materials already in use in the traditional classroom. Tech teams have 
identified seven main modes of practicing blended learning: Lab rotation, station 
rotation, individual rotation, flipped classroom, a la carte, and enriched virtual. 
However, the model [41] below converges around 6 main modes which are all prac-
ticed at the Maseno University eCampus. These modes are: Face-to-face Driver – the 
teacher guides learning with technology as a supplementary resource; Rotation – the 
learner has a fixed schedule rotating between face to face and online schedules; Flex -  
the model where most of the learning is done online and the face-to-face model 
exists to provide on-site support; Online Lab - a model of blended learning that char-
acterizes programs that rely on an online platform to deliver the entire course while 
teachers interact with students through pre-recorded videos, audio and video confer-
ences or discussion forums and email; Self-Blend - a fully individualized approach 
that allows students to choose to take one or more courses online to supplement their 
traditional school curriculum; and Online Driver- involves online platform as well as 
teachers to deliver the curricula and students work from remote locations most of the 
time but come to school for required face-to-face classes (Figure 4) [41].

The practice in MU was a blend of these six models from one extreme end to the 
other. For example, some lecturers had face to face classes but occasional sent work 
or instructions to students through short messaging services (SMS) or WhatsApp. 
Others had all the content on LMS and students only consulted where there was a 
need. Yet still a big majority gave all instructions fully in F2F classes only. It is these 

Figure 4. 
Model of blended learning [41].
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extremes that forced the university to come up with the blended approach as the 
university strategy for instructions.

3.2 Resources to support the blended learning strategy

MU already had a robust and very interactive learning management system 
running on Moodle platform. Moodle is free and open-source LMS which easily 
integrates to other systems like the University Management Information System 
(MIS) for seamless flow of information from the classroom to management. The cur-
rent MU learning management system also allows for notes and assignment uploads 
by both lecturers and students. Besides content, the LMS has a web-conferencing 
facility that allows lecturers to capture what they are teaching to be uploaded online 
for students. This web-conferencing facility has also assisted with defense for post-
graduate student, especially those that cannot attend the F2F defenses either because 
of geographical location or a tight work schedule or any other genuine reason.

MU had trained some of its lecturers in online content development and delivery. 
Specifically, the lecturers from the following schools had already been trained on sev-
eral occasions and were able to develop online content and facilitate online teaching.

a. School of Art and Social Sciences – Mainly lecturers from the Department of 
Socially and Anthropology

b. School of Business and Economics – Almost all lecturers

c. School of Computing and Informatics – Almost all lecturers

d. School of Education – Only one quarter of the lecturers from the School have 
received some meaningful training

e. School of Mathematics Statistics and Actuarial Science – Three quarters of the 
lecturer

f. Planning and Architecture – Almost all lecturers

g. School of Public Health and Development – Only lecturers from Department 
of Public Health lecturers

The other 4 schools within the university had not been trained and had no 
capacity as at now to develop or teach on the online platform. It was therefore 
important to have capacity building of lecturers to be able to turn their face-to-face 
content into e-content. Currently, the University had a total of 102 courses each 
having at least 5 modules, making e-content development a capital investment that 
would require proper planning to finance.

3.3  Organizational capabilities to effectively execute and deliver a blended 
learning programme

For students and staff to have meaningful engagement in the online platform, 
a number of materials and equipment needed to be made available. These include:

a. Computers or other hand held devices

b. Internet bundles

c. Online library resources
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3.3.1 Basic computers for students and staff

It can be estimated that almost 80 percent of Maseno University students do not 
own basic computers. A big percentage of staff on the other hand had their personal 
Computers that they use in and out of the campus. It is important to note however 
that that there were still staff who did not own any personal computers. Therefore 
the university management made a big investment in computer resources within the 
computer labs for students where they get practical experience for the Information 
Technology courses it offers to all undergraduate students. But with the rise in 
undergraduate student numbers, the resources are still not enough. This means that 
in the current situation brought about by COVID-19 pandemic, it would be very 
difficult to engage student in online learning as most of them have been relying on 
University computer labs to get access. Staff offices are also fitted with computers that 
have internet access and this allows them to share the computers for work purposes. 
However, the University came up with a policy on “Bring your own device (BYOD)”, 
so that students would be in a position to own at least some basic computer for 
classroom use. Such a policy was easier to implement for new students by including it 
in their calling letters. For continuing students, it required a lot of sensitization to get 
them to acquire computers and also implementation of the online examinations man-
dated every student to have a laptop with internet and a webcam. The examinations 
therefore became catalysts for the BYOD policy and accelerated its implementation.

3.3.2 Internet bundles

Maseno University students have always relied on the university Wi-Fi for their 
online engagement in academic work. Online learning requires dependable and 
constant internet for learning to succeed. The University through Kenya Education 
Network (KENET) engaged the local telecommunication companies through a govern-
ment to private sector partnership programme on affordable internet provision to stu-
dents. They offered the students an education bundle of 10GB at approximately 5 USD 
with unlimited access for one month. This allowed students to study from wherever 
they were and in future likely to ease the bandwidth demands within the University.

The offer from the telecommunication companies was very helpful for students 
who were at a place that had network connection. Even though most parts of Kenya 
are covered by these companies, it must be noted however that there are several 
regions in Kenya that still lack connectivity (National internet penetration stands 
at 43%, [46]). This makes it difficult to engage students equitably without bias on 
the online platform while they are at home because of diversity in locations and 
internet environment. The arrangement with private telecommunication providers 
has proved useful for students in the light of blended learning implementation as an 
institutional policy in future.

3.3.3 Library resources

Within the university Learning Management System, Maseno University has an 
e-library with an e-librarian deployed to assist students with access to virtual library 
resources. Access to e-resources is through the Maseno University website and 
online public access catalog (OPAC). The only missing link was for the e-library to 
install an EZ-proxy to allow students to access all electronic resources the University 
subscribes to from the comfort of their homes. Due to improved practice in blended 
learning at the university, the librarian developed innovative ways to make immense 
contribution in the knowledge era by supporting knowledge gathering, creation and 
dissemination using new technology-based tools. With these new developments, 
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Figure 5. 
Distribution of student queries from the helpdesk [48].

it is still instructive to note that most of the traditional professional knowledge that 
defines librarianship will remain essential; the profession will also need a new set of 
skills to adapt to the evolving environment of higher education [47]. He goes on to 
assert that responsive and scalable organization needed today and even more in the 
future will rely on a culture that embraces user awareness and engagement. It is also 
important to note that user populations will continue to evolve and libraries need 
robust user assessment programs that can scale what they learn about changing 
populations to revise and extend services with limited growth in resources. They 
also need to develop learning cultures that harvest trends, skills and local insti-
tutional dynamics delivering service and value to users and institutional decision 
makers. Scaling what they learn and what they do will better position the libraries 
for tomorrow’s educational environment.

3.3.4 Student assessment

Blended learning at Maseno University drew a lot of its lessons on online assess-
ment from its common courses that were already available on the online platform. 
These courses already attracted large student populations of up to six thousand 
students in one single offer. They included HIV/AIDS Course, Communication 
Skills, Common IT courses for School of Medicine and Nursing, and Common 
mathematics courses. For these courses to run successfully, all Continuous assess-
ment Tests (CATs) were done on the online platform that allows for computer-based 
assessment. The Moodle platform used in the LMS was customized for computer-
based assessment and an in-built grade book allows the students to view their 
results immediately. In the current situation where the University closed before 
summative assessment was undertaken, it became an urgent need to explore and 
identify software that could be used to offer the examinations online for students. 
This also meant that the policy examinations had to be reviewed to embed the 
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online examination component in the existing policy. This is because the examina-
tion policy had no provision for online examinations. With the reviewed policy, the 
University embarked on extensive planning for its first ever summative examina-
tions covering all undergraduate students. This required the upgrade of the existing 
LMS from a concurrency of 1000 to 3000 and in a mode that was compatible with 
the safe exams browser; purchase of other software for examination like the script 
conversion software from word to Moodle compatible XML file. The team then 
embarked on a search for an online proctoring examination system existing cur-
rently in the market and yet affordable for use with the large number of students 
at the university. The experience and challenges experienced in these first online 
exams is presented in Figure 5 [48].

3.3.5 Quality assurance measures in place

All Maseno University courses presented to Commission for University Education 
(Kenya) for approval to ensure they meet the requisite internal and external quality 
assurance mechanisms and standards. All the courses are approved for three differ-
ent modes of offer: Face to Face offer, Blended Learning offer, and Online learning 
offer. This allows the university to be ready for any of these modes of offer by using 
the same content, but variation brought about by the classroom activity used.

Figure 6. 
Internal Maseno university eCampus QA tools for content development [49].

Figure 7. 
eCampus Online Content Review Tools [49].
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Furthermore, the eCampus has developed a series of tools that are used inter-
nally to measure and monitor quality both at the point of development and offer. 
Samples of these tools are appended below (Figures 6 and 7) [49].

4.  Choosing low cost but effective technologies for classroom 
instructions in the light of existing economic constraints within a 
university

In considering effectiveness, researchers contend that BL coalesces around 
access, success, and students’ perception of their learning environments. Success 
and withdrawal rates for F2F and online courses are compared to those for BL as 
they interact [50] and outcomes show that BL students are more successful than 
either face to face or fully online learners. Blended learning is an innovative concept 
that embraces the advantages of both traditional teaching in the classroom and ICT 
supported learning including both offline learning and online learning. It has scope 
for collaborative learning; constructive learning and computer assisted learning 
(CAI). Blended learning needs rigorous efforts, right attitude, handsome budget 
and highly motivated teachers and students for its successful implementation 
because it incorporates diverse modes so it is complex and organizing it is a dif-
ficult task. The cost-effectiveness therefore of a BL technology is based on learner 
perception of the specific technology. According to the UNESCO Handbook [51] on 
flexible learning, affordable technologies largely available for institutions in Africa 
are categorized as in Figure 8 [52] that follows.

The type of technologies for BL are based on six dimensions resources serve 
in a BL environment, namely infrastructure, learning tools, learning resources, 
teaching and learning methods, services for teachers and students, and cooperation 
between enterprise, government, and schools/institutions. These technologies were 
costed and presented to the university in terms of priority and summarized in the 
Table 2 [53] that follows.

Figure 8. 
Affordable technologies [52].
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4.1 The MOODLE learning management system infrastructure

The main infrastructure at the eCampus for BL is the learning management 
system which runs on Moodle and supported by the Moodle community through 
continuous development and improvement. There are about 20 different types of 
activities available to Moodle users (forums, glossaries, wikis, assignments, quiz-
zes, polls, scorm players, databases etc) and each can be customized to suit the 
user organization. This activity-based model permits combining of activities into 
sequences and groups, which can help a teacher guide participant through learn-
ing paths [54]. This LMS has been customized in such a way that it supports all the 
operations of the university listed above including student communities, adminis-
trative centres and teacher support areas. This becomes clear when we examine a 
representation of the eCampus at a glance presented as a Figure 9 [55] below.

The use of technologies to enhance teaching and learning and help instructors and 
departments to process administrative work in Maseno University is flexible. A variety 
of simple web 4.0 tools are used to help learners generate content and interact with 
peers, such as blogs, wikis, and social networks [56]. Additionally, several technology-
based communication mediums, such as emails, WhatsApp and instant messaging 

One Time Cost Periodic Cost Recurring Costs

• Bandwidth & Wireless/Wired 
Connectivity

• Furniture

• Power Access (laptop carts and/or 
wired outlets)

• Design, Implementation & 
Consulting Services

• Initial Professional Development

• Technology devices

• Headphones and Other 
Accessories

• Learning management System

• Licenses for Digital Content 
& Tools

• Licenses for HLMS or Other 
Integrated Platforms

• Blended Learning technical 
leads

• Increased IT Support or IT staff

Table 2. 
Priority on Technology for Blended Learning adapted from blended learning toolkit [53].

Figure 9. 
Maseno university eCampus at a glance [55].
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applications are used. This makes the instructors and administrative staffs’ work much 
more convenient.Originally online learning in Maseno was limited to a few digital tools 
such as multimedia courseware, learning objects and on-line forum discussions, it has 
since expanded to include video conferencing in addition to audio and video streaming.

4.2 Gaps identified in the universities resource provision

The university set up a committee to assess the prevailing gaps in its provision of 
resources for blended learning and the following were duly identified.

eLearning Multimedia Spaces – these are physical spaces designated for con-
tent development and fully equipped with software and digital resources to enable 
formatting course content, audio and video recording, editing and upload of these 
resources onto the LMS.

Smart Classrooms – These are large lecture halls customized mounted with 
large screens and speakers to support BL. This allows it to accommodate the 
large numbers of students who may attend Common Units or courses with large 
student population. These halls are customized to hold the necessary multimedia 
equipment and fitted with smart screens where students can follow the scheduled 
live session as required and others from external locations following on their 
computers or phones.

Internet Access Points – these are necessary to allow for students’ access to 
Learning Management System.The limited number of Wi-Fi access points across the 
university needed to be increased to allow for social distancing in an effort to meet 
the Ministry of Health (MoH) and Ministry of Education (MoE) requirements for 
social distancing and prevent crowding at the available access points.

Dedicated Computer Laboratory Space - To cater for the students who may 
desire to access the eLearning Platform (LMS) content while they are within the 
university grounds, but do not have web-enabled personal devices, a dedicated 
laboratory space equipped with access terminals and internet connectivity are 
required.

Capacity Building Gaps - There have been capacity building trainings for the 
teaching staff across Schools. Most of the trainings have however focused on online 
content development and the spread has not been uniform. Out of the thirteen 
Schools in the university four have received adequate exposure; three have received 
moderate exposure while five have received minimal exposure. The committee 
therefore identified the following as eLearning capacity gaps among the teaching 
staff to adequately handle the requisite components of eLearning: online content 
development; e-facilitation and e-moderation; technical skills for LMS; familiarity 
with proctoring systems for online assessment and skills to ensure quality assur-
ance. The committee further identified the need for collaborations and mentorship 
that will lead to the development of these capacities with institutions and organiza-
tions such as University of Edinburgh, Association of Commonwealth Universities, 
The United Nations Educational, Scientific and Cultural Organization (UNESCO), 
Proctorio (an online examination proctoring company) and Cisco Systems. 
Further, the committee recommended pursuit of partnerships with institutions and 
organizations such as Volkswagen, Safaricom and Airtel that can facilitate acquisi-
tion of laptops for both teaching staff and students at low cost in order to improve 
access to eLearning.

Human Resource Gaps - In order to achieve quality in teaching and learning 
the committee noted that the university needs a strong and qualified staff in online 
pedagogy. For this to be actualized human, the committee noted that there was need to 
improve technical staff at the School of Education that trains in pedagogy of teaching 
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and learning and the eCampus that trains in online pedagogy. Additional teaching and 
technical Staff in the School of Educationincluded Technician specialized in opera-
tions, Management & Maintenance; Technician specialized in multimedia Production, 
Multimedia production, Graphic Art and Photography, and Audio Visual projectionist.

Additional technical staff for required at the eCampus included a Coordinator 
for Research Monitoring and Evaluation to be responsible for quality assurance and 
standards, Copywrite Editor, Multi-Media resource Specialist, Web programmer, 
Graphic Designer, Data base administrator, and a Systems Specialist.

5.  Lessons learned from MU’s transition from face to face to online and 
blended learning

The transition in MU from F2F to ODTL became a learning laboratory for the 
university in various aspects of online and blended learning. The lessons learned 
can broadly be categorized into the following six areas: Attitude of Lecturers and 
Students; Online Assessment; Technologies; The Digital Divide; Change manage-
ment; Capacity Building Best practice.

5.1 Attitude of lecturers and students

The forced shift from F2F to online and blended learning exposed the fact 
that a majority of lecturers and students had a strong negative attitude towards 
online learning activities. This came out mainly through the various social media 
platforms used by lecturers and students. The best lesson however was that 
with continued use, the attitude continued to improve. Secondly, the prevalent 
attitude made the university go back to the drawing board of having to deal 
with the negative attitude to improve future engagement as supported by other 
researchers [57–59].

5.2 Online assessment

The online assessment undertaken at MU during this period realized that the 
proportion of students who were eligible to do exams was 70.4%, meaning that 
29.6% of the entire student population had not paid fees and/or registered in 
MIS hence were ineligible to take the examinations. It was further realized that 
only 32.4% of the total student population potentially qualified to progress to the 
next academic level. Nationally, this was the best performing university in online 
examinations both numerically and qualitatively, which was a good report for 
the university. But considering the low output from students, pertinent issues 
were raised on online assessment and by extension online learning. The barri-
ers to assessment were more technological in nature as opposed to pedagogical. 
Most students had laptops that could not support the proctoring software; a large 
population had no laptops, network connectivity, and network coverage in their 
localities. A few students however cited lack of lecturer support during the online 
examinations as well as challenges with the proctoring software. These challenges 
became learning points in preparing students for the subsequent examinations. 
The best outcome from this experience though was the fact that the university 
integrated online examinations in its examination policy which opened the door 
for online examinations as a practice in the university. It further exposed the 
technical staff at the eCampus to a variety of proctoring soft-wares which allowed 
the team to identify a cost-effective proctoring system.
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5.3 Technologies

One of the key benefits from the shift to online and blended learning in MU is 
the new technological investments the university management had to make in new 
learning technologies which will make immense contribution to improvement of 
the quality and equity towards course content and facilitation of online learning 
[60]. Continued use of these technologies (Zoom, BigBlueButton, LMS, examina-
tion proctoring system, video creation software etc.) is naturally killing technopho-
bia and ushering the university into a new dawn.

5.4 The digital divide

The shift exposed the deep digital divide among government sponsored students 
in public universities. This was possibly the greatest hindrance to students real-
izing the full potential of e-learning, yet lecturers still expected students to submit 
assessment tasks and engage with course activities on the LMS. This confirms the 
sentiment that due to high level of digital divide between Africa countries and other 
nations of the world the global information society benefits are but mirage to the 
larger Africa society vis-à-vis higher educational institutions (HEIs) in Africa [61]. 
This digital divide among government sponsored students at MU is caused by social 
exclusion, digital exclusion and access factors [62–64] which has further led to 
digital exclusion. The digital exclusion was even direr among learners with special 
needs in MU as was the case for this learners in other institutions [65]. But hope is 
not lost as this exposure has led to Higher Education Loans Board in Kenya creat-
ing a fund for provision of laptops for government sponsored students in public 
universities in Kenya.

5.5 Change management

Implementing online education, the MU team discovered that it requires a com-
prehensive strategic approach to change management [66, 67]. The MU experience 
further exposed the fact that student attitudinal issues were as a result of challenges 
with access to technological tools needed. On the other hand, the lecturer attitudi-
nal issues were mainly as a means of resisting change [68]. It is from this experience 
that the MU team learned that the most suitable way for change management in 
eLearning environment is capacity building and the negotiatory process of persuad-
ing the lecturers with a view to enhancing their digital literacy and thus gradually 
changing their attitude in a positive direction.

5.6 Capacity building best practice

Through the concluded experiences the following principles were realized 
through capacity building sessions: High relevance between online instructional 
design and student learning; Effective delivery of online instructional information 
impacts online learning; Adequate support provided by faculty and learner support 
assistants to students improves learning; High-quality and participatory and activ-
ity oriented content improves the breadth and depth of student’s learning [69].

6. Conclusion

This chapter gives a detailed account on the need for Maseno University 
to adapt a flexible and blended learning approach which was as a result of the 
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disruption caused by COVID-19. It gives details of the planning, the training and 
resource mobilization that was undertaken to make the move to blended learn-
ing possible. Throughout, the chapter refers to mentorship, training and studies 
of best practice that assisted in the transition from F2F to ODTL. It is hoped 
that other low budget universities can learn from this experience and have the 
courage to use low-cost technologies available in the market to give its students 
quality learning and collaborative experiences HEI students benefit from in 
blended learning.
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Abstract

The world witnessed the outbreak of the Coronavirus (2019-nCoV) with 
 lockdowns that forced most schools and other educational institutions to close 
down. Alternative approaches in the form of synchronous and asynchronous meth-
ods were adopted to ensure continuity in teaching and learning in this new norm of 
providing emergency remote education. This chapter aims at presenting preservice 
and in-service teachers’ views on using synchronous versus asynchronous teach-
ing and learning methods during the COVID-19 pandemic in Malaysia. Data were 
elicited from three groups of preservice teachers and one group of in-service teach-
ers from three different courses in one teacher education university in Malaysia. 
Implementation of the e-learning approaches including synchronous and asyn-
chronous sessions was planned carefully based on the course learning outcomes. 
Important elements such as identification of the learning platform, delivering and 
conveying information to preservice teachers about the e-learning activities, assess-
ment strategies, attendance, and students’ reflection were taken into consideration.

Keywords: synchronous method, asynchronous method, preservice teachers, 
in-service teachers, COVID-19, Malaysia

1. Introduction

The world witnessed the outbreak of the Coronavirus (2019-nCoV) with 
lockdowns that forced most schools and other learning institutions to close down. 
Alternative approaches in the form of synchronous and asynchronous methods 
were adopted to ensure continuity in teaching and learning in this new norm of 
emergency remote education. The COVID-19 outbreak has led most educators to 
using the blended synchronous approach to cover teaching and learning in the 
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higher education context [1]. The blended synchronous approach promotes learn-
ing that allows students to engage online at their own pace at different locations in 
learning as they are unable to join traditional face-to-face classes at the universities. 
However, this barrier does not limit and constrain learning as sharing of knowledge 
and collaboration still take place [1]. Only a handful of studies have been carried 
out to show the positive results of the blended synchronous approach [2, 3]. More 
studies are needed to be carried out to explore how educators and students benefit 
from different kinds of blended synchronous approaches.

Access to ICT-supported teaching and learning was made possible for students in 
higher education institutions (HEIs) to study online despite the COVID-19 pan-
demic outbreak. This is supported by previous studies [4, 5]. Past studies focused on 
students’ achievement and satisfaction in learning [6, 7], but the benefits of online 
real-time presentation learning and comparison studies focused on the effectiveness 
of online learning [6, 7]. Nevertheless, studies on asynchronous and synchronous 
learning in the context of higher learning institutions are scarce.

Students in HEIs embrace both face-to-face and offline teaching and learning 
modes. Due to the pandemic outbreak, face-to-face classes were replaced with 
asynchronous and synchronous online teaching and learning methods to ensure 
continuation in instruction. Synchronous learning is online learning that employs 
video conferencing and other multimedia techniques to allow lecturers and students 
to interact with each other at the same time even if they are not at the same place. It 
is, therefore, also referred to as “live” or real-time instruction. Asynchronous learn-
ing is offline teaching and learning that allow students to learn independently, as 
there is no real-time interaction with anyone. According to previous research [8, 9], 
students can benefit more when these face-to-face and online teaching and learning 
modes are blended together. Chen et al. [2] noted that blending face-to-face and 
offline teaching modes enable lecturers in the HEIs to come up with ground-break-
ing innovation in pedagogy to enhance educational learning experiences linking to 
ICT. However, many controversial issues arise from implementing both asynchro-
nous learning and synchronous learning as compared with face-to-face lectures.

This study is guided by the Community of Inquiry (CoI) framework proposed 
by Garrison et al. [10]. The CoI framework represents students’ experiences in 
asynchronous and synchronous online teaching and learning. Students are viewed 
as an educational CoI who continuously collaborate and engage in meaningful 
and purposeful critical discussion to reflect and construct mastery of learning. 
Meaningful educational experiences develop at the juncture of teaching, social, and 
cognitive occurrences. The CoI framework shows a process of developing construc-
tive and meaningful learning experiences from the three main components namely 
social, cognitive, and teaching presence.

According to Garrison et al. [11], social presence refers to participants’ ability to 
recognize and stay connected with the community (e.g., during the course of study), 
relay and communicate in a meaningful way in their surroundings, and develop posi-
tive relationships by exhibiting unique individual personalities. Teaching presence 
refers to the strategy, design, and simplification to promote cognitive and social 
processes for the need to ensure the realization of personal and meaningful processes 
engaging in the education context in order to achieve the learning outcomes [12]. 
Cognitive presence refers to learners’ motivation to be able to create and confirm 
meaning through sustained reflection and communication [12].

1.1 Context of the study

This chapter aims at presenting preservice and in-service teachers’ views on 
using synchronous vs. asynchronous methods during the COVID-19 pandemic in 
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Malaysia. How did the students perceive the blended synchronous approach on 
attaining the planned learning outcomes? In this context, the term “educators” 
is used for both “preservice” and “in-service” teachers who were students at the 
university. The findings of this study highlight information regarding educators’ 
teaching and learning practices involving ICT. With regard to this aim, this study 
addressed the following two research questions:

• What are the experiences of the educators in synchronous learning situations?

• What are the experiences of the educators in asynchronous learning situations?

2. Methodology

This study employed a qualitative research design that reports the findings about 
the experiences of preservice and in-service teachers in asynchronous and synchro-
nous learning mode during their teacher education program at the university. All the 
participants of the study are studying and have enrolled in the same teacher educa-
tion university. This qualitative study explored and made sense of human views, 
perspectives, experiences, and communication that would permit searching further 
into the phenomenon being investigated from the participant perspectives [13].

2.1 Research participants and sampling

The research participants were selected based on purposeful sampling [13]. This 
sampling method allows the researchers to select information-rich cases related 
to the phenomenon of interest. In this case, the phenomenon of interest refers to 
participants who were exposed to the use of the asynchronous method.

There are three groups of research participants who participated in this study. The 
first group consists of 26 preservice teachers enrolled in the English Grammar course 
and the second group consists of 67 preservice teachers from the Final Year project 
who were taught and exposed to the asynchronous method. Among the preservice 
teachers, only seven were agreed to share their reflections on the use of the asyn-
chronous method. The third group consists of six postgraduate students who were 
exposed to the synchronous learning method. Out of the six postgraduate students 
from the third group who have registered for the current trends in English language 
teaching (ELT) course, only four submitted their reflections on the use of the syn-
chronous method. Only one lecturer participated in the study and this lecturer taught 
all the three groups using both the synchronous and asynchronous methods.

2.2 Data collection

2.2.1 Synchronous learning

Synchronous learning is possible when the students have good access and con-
nection to the Internet. All the teaching and learning materials were prepared based 
on the course Proforma, an official document that contains all the important details 
of the course synopsis, course learning outcomes, detailed assessment activities, 
assignments to be completed within the stipulated time of the study in a semester. 
Each semester consists of 14 weeks of lectures.

The lecturer is allowed to be flexible in terms of teaching and learning whereby 
after the teaching session ends, the lecturer can incorporate games in the form of 
Kahoot quizzes to assess student understanding and mastery of the topics taught. 
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Lecturer-student engagement and student–student engagement are allowed for idea 
exchange after the lecture. For synchronous learning, both the lecturer and students 
have to be online at the same time. This means the lectures, students’ presentations, 
assessments, and discussions would take place at a specified time given by the 
lecturer. When students are online, they are allowed to participate and interact with 
other students at the time set by the lecturer. For this study, the students are aware 
of their lecture schedule that have been fixed on every Saturday. For this purpose, 
the students would spend some time to do revision based on the topic assigned for 
discussion before they attend the lecture.

As for the postgraduate class, the lecturer taught the students synchronized 
online teaching and learning for 2 h. During the session with the postgraduate 
students, they were allowed to interrupt the lecture to pose questions related to the 
topics taught. Students were allowed to interact with one another after the lecture 
session ended. Students were asked to share their views on topics discussed.

2.2.2 Asynchronous learning

Asynchronous learning was designed to fulfill the learning needs of students 
who could not access or have poor Internet connection due to their location or 
remoteness. The lecturer recorded the lesson on a weekly basis via the Zoom plat-
form. Then, the video-recorded lesson of the week would be saved and transferred 
into an MP4 file to be shared with the students through WhatsApp. In other words, 
students in the asynchronous learning group would listen to the video-recorded 
lesson at their own pace and time. The lecturer gives the student a time frame for 
mastering and understanding the video lesson. As for asynchronous learning, the 
lecturer followed the course Proforma. Students were allowed to text their lecturer 
to seek assistance if they encountered problems in understanding the video content.

3. Data analysis

Data obtained from the students’ personal reflective notes were analyzed 
thematically [13]. The themes were derived from the students’ reflective notes. 
The selected excerpts from the students’ personal reflective notes were coded and 
analyzed thematically and then categorized into themes and sub-themes as shown 
in Table 1. The end of every excerpt is attached with a [Tn], where n indicates the 
participant. Hence, as shown in Table 1, two major themes were identified in rela-
tion to using synchronous vs. asynchronous methods through qualitative thematic 
analysis of the open-ended question.

The themes are divided based on the two research questions. The themes that 
emerged under the “What are the experiences of the educators in synchronous 
learning situation?” are divided into perceived advantages and perceived challenges 
in synchronous learning situations. Under the main theme of perceived advantages, 
the sub-themes include opportunities for digital collaboration ideas, opportunities 
to engage students for learning, and opportunities for collaboration. As for the 
perceived challenges, only one sub-theme emerged lack of information to align 
technology with teaching objectives.

As for the second research question, “What are the experiences of the educators 
in asynchronous learning situation?” two main themes namely perceived advan-
tages and perceived challenges emerged for the asynchronous learning situation. 
Under the main theme of perceived advantages, five sub-themes emerged namely 
opportunities to access learning materials, opportunities for Community of inquiry, 
opportunities to collaborate with peers, opportunities for self-directed learning, 
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Themes Sub-themes Selected excerpts

Question: What are the experiences of the educators in synchronous learning situations?

Perceived 
advantages

Opportunities for digital 
collaboration ideas

Her lecturer decided to start by sharing simpler digital 
collaboration ideas, recorded YouTube channels, and 
game-based learning platforms such as Kahoot [A1]
Educators need to start learning and using technology 
in the classroom, and parents need to be onboard by 
supporting schools in utilizing digital education tools 
[D1]

Opportunities to engage 
students for learning

Engaging students as much as possible in discussions and 
providing guidance (with the aid of technologies [B1]
Synchronous learning allows the lecturer to still control 
the class and give instant feedback to the students on [C1]
Students get excited to learn through online and are very 
engaged [D1]

Opportunities for 
collaboration

According to Student D1, he and his classmates love to 
collaborate and be involved in class discussions [D1]

Perceived 
challenges

Lack of information to 
align technology with 
teaching objectives

The main concern should be how to better combine 
information technologies with teaching objectives [B1]

Question: What are the experiences of the educators in asynchronous learning situations?

Perceived 
advantages

Opportunities for 
learning

The asynchronous learning allowed him to access the 
learning materials anytime [SA]
Asynchronous learning can provide students with 
opportunities and advantages for learning [SA]
Asynchronous learning gives students the freedom to 
access it whenever they want, there is a possibility that 
students might not view the recorded lessons or the 
uploaded materials [SE]
She expressed that she could choose whenever she 
wanted to study the subject or topic [SF]
I find asynchronous learning has provided students with 
the privilege of learning independently without having to 
worry about Internet accessibility [SG]

Opportunities for 
Community of inquiry

He further shared that he was able to discuss and create a 
community of inquiry and learning by collaborating with 
his peers [SA]

Opportunities to access 
learning materials

I can collaborate with peers [SC]

Opportunities for  
self-directed learning.

Asynchronous learning allows her to learn at her own 
pace [SB]

Opportunities to  
self-monitor learning

I have to undergo online learning and self-monitoring 
because of the pandemic, she admitted that she is now a 
lot more aware of tasks given [SC]
She shared that she was still able to study at her own pace 
with asynchronous learning [SD]

Perceived 
challenges

Poor access to the 
Internet

He encountered problems accessing learning materials 
online due to poor Internet access [SA]

Lack of interaction with 
peers

The risk with asynchronous learning is that it can be a 
lonely experience not having classmates and the lecturer 
around to share ideas and knowledge [SB]
Asynchronous learning lacks classroom engagement as 
students learn in different periods [SF]

Table 1. 
Selected excerpts from the students’ personal reflective notes.
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and opportunities to self-monitor learning. As for the perceived challenges, only 
two sub-themes emerged namely poor access to the Internet and lack of interaction 
with peers.

3.1 Findings from the asynchronous learning group

As seen in Table 1, the main and sub-themes that emerged based on the 
students’ personal reflective notes were analyzed thematically to show how the 
participants benefited from using synchronous vs. asynchronous methods based on 
their perceived advantages and perceived challenges.

3.2 Findings from the asynchronous learning group

3.2.1 Perceived advantages in asynchronous learning situation

3.2.1.1 Opportunities for learning

According to student A, he finds that asynchronous learning can provide stu-
dents with opportunities and advantages for learning. He had to return to his home-
town after the lockdown. However, the asynchronous learning method assisted him 
in accessing materials in a more convenient way as he did not have to worry about 
poor Internet connection anymore. The asynchronous learning allowed him to 
access the learning materials anytime.

Next, with asynchronous learning also, Student A could refer to the learning 
materials from time to time. The asynchronous learning method allowed him 
to permanently store and save learning materials in his personal computer. He 
expressed that whenever he faced any confusion or if he was unable to understand 
certain topics, he would just need to refer to the learning material that his lecturer 
has provided to them through any approachable platform such as the MyGuru plat-
form (Learning Management System set up by the university). However, he shared 
that his lecturer permitted him to personally text or mail her if he wanted to enquire 
about topics taught through the recorded lessons.

As for Student G, he finds asynchronous learning has provided students with 
the privilege of learning independently without having to worry about Internet 
accessibility. As he acknowledged, synchronous learning requires the two-way 
interaction with students and lecturers, of which classes are conducted online, and 
many of them have difficulties and issues pertaining to that matter. Students in 
rural or underdeveloped areas may experience inaccessibility as some regions lack 
a proper or stable Internet connection. Thus, asynchronous learning offers a more 
flexible, relaxing, and organized time management for students to learn subjects on 
their own time and in a preferred space without having to worry about “always on” 
Internet connection.

Besides that, asynchronous learning equips students with more opportunities 
to learn in a compact and wholesome experience. In this case, Student G believes 
that students are more organized in grasping knowledge and obtaining resources 
faster than having to rely on lecturers solely. Students may ask lecturers for further 
justification and may contact them efficiently without having to worry about miss-
ing out in classes. Student G believes that the learning process should be focusing at 
his own pace and how he can understand particular subjects without rushing and 
fear of missing out. Therefore, his choice in online learning leans strongly toward 
asynchronous, as it offers him the choice to learn better and improve his learn-
ing experience in his own way, to provide himself with the time he needs to learn 
certain topics in a more comprehensive manner.
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Lastly, Student G rarely frets about getting a poor connection, because he has 
a strong, stable connection in his house due to WIFI. However, those students, 
who are poor, underprivileged and may not afford to pay expensive bills weekly or 
monthly, may find this issue extremely worrying because they might not catch up 
with online classes. Hence, lecturers may share their materials online, and students 
are free to check and complete their tasks within the time frame given. All in all, 
asynchronous learning provides flexibility, a better learning experience, and afford-
ability for all students. Student G advocates asynchronous learning as the main 
online education experience.

According to Student E, asynchronous learning gives equal learning opportuni-
ties to both students with a stable and unstable Internet connection as the materials 
or lessons uploaded by the educator can be downloaded and reviewed over a longer 
period. Compared to synchronous online learning where students are expected to 
attend class within a set time, asynchronous learning offers students the flexibility 
to do so. This is especially advantageous to the students who have part-time jobs or a 
large family, which makes it harder for them to attend online classes at fixed times.

While living at home, students may have to prioritize other matters than their 
studies such as helping their family’s business or taking care of their younger 
siblings; so, asynchronous learning is a solution that benefits these students. Next, 
since asynchronous learning helps students to store the materials and lessons in 
their own storage space, there is little concern of some students being left behind 
in a lesson compared to their friends. With synchronous learning, some students 
might miss classes and the ongoing lesson might not be recorded by the lecturer. 
This is different from asynchronous learning where one can access the stored data 
wherever and whenever needed. However, as asynchronous learning gives students 
the freedom to access it whenever they want, there is a possibility that students 
might not view the recorded lessons or the uploaded materials. As a suggestion, 
the educator can ask students to summarize their findings from the lessons or 
the materials within a period and upload them on a platform set by the lecturer. 
Questions and instructions such as “What are the important points that you get 
from this particular lesson?” or “Summarise your findings from this week’s video” 
will encourage students to review the materials.

3.2.1.2 Opportunities for community of inquiry

Asynchronous learning provides the opportunities for students to be able to 
discuss and create a community of inquiry and learning by collaborating with peers. 
One advantage of asynchronous learning is that it is hassle-free for students who 
had to balance their time with house chores and studies especially when they had 
to learn and join online learning in their homes because of the movement con-
trol order.

3.2.1.3 Opportunities to access learning materials

The asynchronous method adopted by the lecturer was quite helpful for so many 
reasons. It is convenient and adaptable despite the condition. Student C expressed 
that asynchronous learning works well only if there is enough guidance and useful 
materials provided. She believes that being in university means one has to learn to be 
independent and cannot expect the lecturers to spoon-feed students all the time. At 
the same time, she also feels that lecturers should equip students with proper notes 
and tasks for a particular course; then, asynchronous learning will be more effective.

According to student C, if a new subtopic in a subject of the syllabus is intro-
duced, sufficient materials should be provided so that the students can comprehend 
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the content delivered confidently. “Hence why I think asynchronous learning could 
still work provided materials are given beforehand.” The material in this context 
also means additional notes that students can make full use of to do reading to gain 
more understanding of the assignment. For example, “an assignment is given based 
on Week 7 material posted on Myguru. The material stated should then be easily 
accessed by students and lecturers to monitor as well. With this clear instruction, 
I think more students will benefit from it. Explanations are also needed with the 
materials provided. Some may not have the coverage to access classes online; there-
fore, some of my lecturers opted to prerecord their lessons to be accessed whenever 
the rest are able to. One of the disadvantages of using asynchronous learning is 
when some subjects lacked guidance in explaining the subject or requirement of 
each task. Some students have been experiencing this over the online distance learn-
ing (ODL) and it affects their work pace.”

According to Student C, asynchronous learning builds up individual discipline. 
She admitted that she used to depend a lot on attending physical classes to stay 
updated on her learning; however, ever since they had to undergo online learning 
and self-monitoring because of the pandemic, she admitted that she is now a lot 
more aware of tasks given. Asynchronous learning requires one to be diligent in 
accessing the materials or search on each subject’s requirement and this is why she 
thinks in a way that it builds more positive character in students if it is taken seri-
ously. It helps an individual in being independent to go out of the comfort zone to 
reach out to lecturers themselves for inquiries and work through their assignments 
with all the information they have gathered.

3.2.1.4 Opportunities for self-directed learning

Student B believes that learning took place better via asynchronous learning. 
She further shared that asynchronous learning may seem a little difficult for some 
students because they do not have the lecturer present physically in front of them 
to explain certain topics. She also believes that this learning method depends on the 
individual. Asynchronous learning allows her to learn at her own pace and time and 
she feels that many would not take advantage of it by learning what is given later 
and maybe skip parts if they are lazy to listen to the lectures.

Student B shared that she personally prefers the asynchronous learning 
method. It allowed her to access the recorded lectures within a flexible time frame. 
Furthermore, she relates her learning to her introverted attitude as a student as she 
prefers to learn individually at a very quiet place. She shared that the asynchronous 
learning method was similar to researching about something she could not master 
and by doing this, she could learn better. She shared that when a lecture is going on, 
it cannot be repeated and that one needed to catch up really fast when the lecturer is 
speaking. But through asynchronous learning and materials given to her, she could 
replay the material whenever she needs to and learns better in a sense. Learning in 
an asynchronous learning environment is reasonable due to the pace.

Student B prefers to study at her own pace. She does not feel pressured while 
learning this way; she said that while “someone does a face-to-face meeting; you feel 
pressured where you have to be attentive and keep jotting things down as they speak. 
This also helps us in terms of replay the lecture, take notes and practice it without the 
concern of you being worried of the speed of lecturers when they conduct a class.”

Besides that, Student B feels that online learning saves a lot of money where she 
just has to submit her work online and does not have to print anything before sub-
mitting it to the lecturer. In this manner, Student B shared that she could save cost 
and paper. Learning individually is totally fine but when it comes to group work, it 
is a little hard to contact especially those who do not have a stable or good Internet 
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connection in their areas. It is best to segregate tasks than sending in and compiling 
it when it is done. Student feedback should be collected for the upcoming semester, 
to lessen group work if needed.

The risk with asynchronous learning is that it can be a lonely experience not 
having classmates and the lecturer around to share ideas and knowledge in a better 
way. The intellectual energy is not delivered in the same way. It is even difficult to 
have everyone sharing ideas and discussing online simply because they do not wish 
to but when one is in class one has to discuss. There would be a lack of discussion 
and feedback when asynchronous learning takes place. Basically, asynchronous 
learning is where students get all the vital materials to learn and it is up to them to 
complete learning at their own convenience.

3.2.1.5 Opportunities to self-monitor learning

Based on Student D’s reflection, she found asynchronous learning brought 
convenience in her studies. This is because she realized that the entire learning now 
would depend on a good Internet service for her to complete her studies in current 
semester due to the COVID-19 pandemic. She shared that she was still able to study 
at her own pace with asynchronous learning. Some students with poor Internet 
access were unable to join the online learning classes and this disrupted the learn-
ing process merely for students in rural areas. Student D was grateful as some of 
her classes initiated asynchronous learning style, and this enables her to keep track 
of her studies in her free time by watching the videos and notes uploaded by the 
lecturers. Other than that, regarding attendance, there should be other ways such 
as giving homework to ensure student attendance is acknowledged so that students 
will not be accused of being absent. All in all, it is not wrong to have online classes 
but educators really need to consider other students who are having Internet dif-
ficulties as well. This could be simply solved by having a survey on what option the 
students prefer. Student D concluded by stating asynchronous learning was always 
the better option.

3.2.2 Perceived challenges

3.2.2.1 Poor access to internet

Student A views asynchronous learning can be difficult for those having prob-
lems with Internet connection. He encountered problems accessing learning materi-
als online due to poor Internet access. He had to find ways to solve this problem so 
that he could view the recorded lecture videos posted by his lecturer.

3.2.2.2 Lack of interaction with peers

Student F shared that asynchronous learning was being implemented during 
the whole semester due to the pandemic happening in the country. Thus, some 
lecturers opt to use asynchronous learning for the whole semester. Student F felt 
that asynchronous learning helped her in learning the subject or the topic better 
since it offered flexible time. Student F expressed that she could choose whenever 
she wanted to study the subject or topic. The learning session can be accessed at her 
own time because it was done as a podcast or prerecorded lecture.

She felt that asynchronous learning lacks classroom engagement as students 
learn in different periods. If she had confusion regarding a topic, she was unable 
to get immediate feedback from friends as they might have not learned it yet; but 
using asynchronous learning, she could read and learn the topic at her own pace. 
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There is no pressure for Student F to complete the topic before the next class. This 
gives Student F the chance to review the information, take notes, and complete the 
tasks provided at her own pace.

Student F feels comfortable as she does not have to rush to complete the tasks. 
This is because she feels that she gets more opportunities to learn or explore more 
about the topic. But sometimes she feels asynchronous learning as a lonelier learn-
ing experience since it cannot deliver the same vibe or energy as a real-time interac-
tion. This can interface with the debate or discussion between the classmates, and 
the students might have a lack of social interaction and classroom engagement. 
Lastly, if given a choice, she would choose a mixed type of learning as both types of 
learning to have their advantages and disadvantages.

3.3 Findings from the synchronous learning group

3.3.1 Perceived advantages in synchronous learning situation

3.3.1.1 Opportunities for digital collaboration ideas

Student A1 is a postgraduate student and is also working as a teacher at the same 
time. She experienced the synchronous learning due to the COVID-19 pandemic 
and lockdown that forced the entire higher learning institutions to close down. She 
expressed that the world she knew was about to undergo one of the most dramatic 
changes ever experienced. As for her postgraduate lesson made possible via syn-
chronous learning, she shared that her lecturer set up a message group for her group 
to communicate important details about the classes and also to share other concerns 
related to teaching and learning activities.

She also feels that the lecturer’s approach to set up a message group has been very 
comforting as it allowed them to share their concerns and has brought them even 
closer together as a team. For teaching and learning to take place in this pandemic 
situation, her lecturer applied synchronous learning approach to teach the current 
trends in English language teaching course. Her lecturer used one platform namely 
Zoom for students to join the class. Her lecturer decided to start by sharing simpler 
digital collaboration ideas, recorded YouTube channels, and game-based learning 
platforms such as Kahoot! Student A1 shared that her lecturer was aware of the lack 
of resources faced by some students, but she also knew how popular and powerful 
the mobile phone is and how it can be used to overcome the huge digital divide.

Synchronous learning employs video conferencing and other multimedia tech-
niques to allow lecturers and students to interact with each other at the same time even 
if they are not at the same place. It is therefore also referred to as “live” or real-time 
instruction. In addition, synchronous learning also provides discussion rooms that 
allow students to ask questions and share ideas online. During the discussion period 
in her class, her lecturer observed the interaction among students and the discussion 
content of the whole class, and gave students appropriate support whenever needed.

In order to prevent the problems of distraction during the course program, the 
lecturer asked students to answer some questions by text or audio. All such con-
versations along with contents can be recorded using tools such as Zoom and made 
available to the students for review either after completion of the class or in the 
form of course material for asynchronous learning. This possibility does not exist in 
traditional face-to-face teaching.

First day of the live online learning experience was a mixture of excitement, 
worry, and apprehension. The experience of synchronous teaching and learning 
has been both challenging and rewarding. Student A1 expressed that the purpose of 
communication is not limited to imparting knowledge but it helps her to learn and 
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retain the information shared during the teaching and learning session. Lecturer’s 
amiable nature can inspire students to participate more during the instruction and 
also express their anxiety coping with challenges and stress during the COVID-19 
pandemic. It shows them other possibilities and encourages them on their journey 
to learn a foreign language, which is likely to play an important role in their future.

3.3.1.2 Opportunities to engage students for learning

Synchronous sessions should be dedicated to three major tasks rather than just 
knowledge delivery on the teachers’ part so as to help students as much as possible: 
making comments on students’ learning progress (praise, encourage, remind, urge, 
punish, etc.) and giving more specific feedback (and sometimes quiz may be used 
to assess students’ self-learning outcomes), engaging students as much as possible 
in discussions and providing guidance (with the aid of technologies, this process 
can be made more interesting than traditional classroom discussion, e.g., ask 
students to do online voting for the best work and explain why), and finally ques-
tion and answer. The first task helps to urge sluggish students to work harder while 
further motivating those hard-working learners. The other two attend to students’ 
needs of instant communication with teachers and fellow students, and clarifica-
tions of confusions in learning. For older learners, for example, students in tertiary 
institutions, and interactions with teachers and students are especially important. 
After all, good command of knowledge cannot be achieved through cramming; it 
should be constructed and absorbed [B1].

The interactive process of discussions, debates, brainstorming, sharing, ques-
tioning, and answering, under teachers’ guidance, is the very process of knowledge 
construction and absorption. Student B1 said “in the current course we are taking, 
students are always encouraged to offer opinions, which is greatly beneficial. For 
example, on the topic of assessment, our teacher asks us to share our understand-
ings of “assessment”, “test”, “measurement” and “evaluation”, and talk about ways 
of assessments we adopted in our teaching (most of us are both graduate students 
and schoolteachers at the same time) before giving her own opinions and other 
academic explanations. This is a much better way for us students to gain a deeper 
understanding of assessment than simply giving definitions of the above four 
concepts.” All in all, synchronous sessions are essential in ICT. The main concern 
should be how to better combine information technologies with teaching objectives. 
Learning and practice are always best for teachers in ICT education.

Synchronous learning can be defined as all types of learning in which students 
and teachers are in the same place, at the same time, in order for learning to take 
place. This includes in-person classes and live online meetings when the whole class 
or smaller groups get together. Student C1 said “during this Covid-19 pandemic 
breakdown, most of the learning institutions have opted to proceed with the teach-
ing and learning process by using online platform to deliver the lessons. My lecturer 
conducted her online lessons via the Zoom platform. As stated in the schedule, we 
have to attend our online sessions for four hours and we do have breaks in between. 
My lecturer usually teaches during the first hour followed by discussion based on 
the topic presented.”

According to Student C1, her lecturer makes the lesson interesting and to ensure 
the students pay full attention, she prepares some questions for discussion that are 
usually related to their teaching experiences. Her lecturer checks on their discus-
sion and they are also instructed to do a presentation on the matter discussed. To 
ensure no students will be left out due to some technical glitches or connection 
breakdown, her lecturer records all the sessions and delivers them via WhatsApp. 
The benefits that student C1 can point from having this synchronous learning is 
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that the lecturer has the ability to still control the class and give instant feedback to 
the students on the subject taught in the session. Although it is conducted virtually, 
the students can still give their cooperation in participating in each in-class activity 
prepared. Through the implementation of synchronous learning virtually, student 
C1 thinks that it is the right time for every educator to self-check their self-efficacy 
in handling IT and conducting virtual classes. This is in-line with the demand of our 
current students who obviously are so attached to gadgets. Student C1 expressed 
that is really exciting having the class online as it suits the students’ technology 
competency.

3.3.1.3 Opportunities for collaboration

Student D1 reflected on the synchronous learning approach which was used 
by his lecturer during the COVID-19 pandemic. Synchronous learning is learning 
that takes place simultaneously in real time. Learners attend class at a scheduled 
time either in a traditional classroom or via the web using various technologies. As 
we know, all the schools and higher learning institutions have been shut down for 
almost 3 months during this pandemic. So, his lecturer opted to teach the post-
graduate class by using the Zoom platform. Usually, the link is given 15 minutes 
before the class. All the lecture notes, task sheets, and YouTube videos will be given 
through the MyGuru platform. His lecturer records the Zoom sessions and then 
shares the recorded lessons to the group via WhatsApp. Students then can view the 
lesson anytime that they want to recall what they have learned on that day. After 
the lecture session, his lecturer has discussion, question, and answer sessions with 
the group before the class ends.

According to Student D1, relying only on synchronous lectures using the 
Zoom platform is ideal. In these times, online platforms are the only way to ensure 
teaching and learning are not affected. If teachers and lecturers cannot teach, 
students are the ones who are most impacted. E-learning is the future of education. 
Educators need to start learning and using technology in the classroom, and parents 
need to be onboard by supporting schools in using digital education tools. Students 
get excited to learn online and are very engaged. He shared that his lecturer has 
ensured that she supplements extra reading materials with other engaging activities 
such as discussions. This can further inform the lecturer whether the students had 
understood the subject, or the topic area taught.

Student D1 also believes that time always moves forward, so as a student he 
needs to keep updated and follow the trends in online learning. Synchronous 
learning implementation made the students more excited in using the technology to 
learn. This helps to enhance the lecturer-student relationship. He looks forward to 
the classes as technology makes learning more fun and meaningful. According 
to Student D1, he and his classmates love to collaborate and be involved in class 
discussions.

3.4 Perceived challenges

3.4.1 Lack of information to align technology with teaching objectives

Student B1 expressed her main concern on how lecturers can plan and imple-
ment teaching and learning to make it more meaningful for students to learn. The 
main problem would be to find solutions to combine information technologies 
with teaching objectives. Learning and practice are always best for teachers in ICT 
education.
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4. Discussion

The use of asynchronous and synchronous learning methods both pose 
advantages and disadvantages based on the data obtained from the preservice and 
in-service teachers’ reflective notes. One obvious problem faced by the preservice 
teachers in the asynchronous learning approach was to stay connected with peers 
to exchange ideas and discuss topics related to the recorded lessons. Preservice 
teachers who experienced the asynchronous learning approach expressed the lack 
of opportunity and engagement to interact with peers and also the lecturer to 
get immediate feedback. Preservice teachers said that the synchronous learning 
approach could not deliver the same vibe or real-time interaction as compared to 
the face-to-face or the traditional teaching approach.

A combination of both asynchronous and synchronous learning approaches can 
promote the development of social interaction and community of inquiry in the 
education landscape. This is supported by Zawacki-Richter [14] who investigated 
the impacts of the COVID-19 on teaching and learning at universities in Germany. 
Findings showed that both e-learning and face-to-face learning have advantages 
and disadvantages of using digital media for instruction. Educators can be creative 
to offer students “a different kind of learning” [15]. This is supported by a diversi-
fied resources and materials that can be problem-based, cooperative, collaborative, 
interactive, flexible, and self-directed. Nevertheless, more focus should be given 
to the types of pedagogical added value e-learning can offer, relying on the needs 
of the students, and the course content that will be taught.

The findings of this study are supported by many authors (e.g., [16–19]) on the 
need for educators to devise a balanced ODL strategy whereby preservice teachers 
can experience and attend both asynchronous and synchronous learning approaches 
in order to provide equivalent learning opportunities. On the other hand, preser-
vice teachers admitted that they could not stay focused and follow the face-to-face 
lectures accordingly given their limited attention span. Some of them even expressed 
that they lacked the confidence to pose questions to their lecturers when they attend 
the face-to-face online lectures. The reasons given were mainly due to their fear of 
the lecturer, besides feeling timid and inhibited [20]. It is noted that educators must 
embrace some flexibility in their teaching approach and offer choices for students to 
adopt both asynchronous and synchronous learning approaches.

Studies on both asynchronous and synchronous learning approaches are in their 
infancy. Findings from this study suggest that both asynchronous and synchronous 
learning approaches offer a variety of educational, practical, and economic advan-
tages. Universities worldwide can still increase their student intake with greater 
enrolment although knowing the fact that classroom space would be an issue but 
given the nature of the synchronous learning approach, they can still accept a huge 
population of students [21, 22]. Synchronous learning approach can offer students 
equal and comprehensive learning experiences beyond geographical borders 
[23, 24]. Education now is open to everyone including those working full time, 
and parents looking after children as they can join off or on campus to pursue their 
studies [25]. Students who join online distance learning or remote learning can now 
ask questions via online, add comments, and literally get engaged in discussion in 
a similar vein as compared to the on campus students [22]. As a result, it creates an 
opportunity to create a community of inquiry to interact socially and intellectually 
to share knowledge through the asynchronous learning approach [21, 26].

Khalil et al. [27] investigated undergraduate medical students’ views regarding 
the effectiveness of synchronized online learning at Unaizah College of Medicine 
and Medical Sciences, Qassim University, Saudi Arabia, due to the ongoing 
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COVID-19 pandemic. A qualitative research design was employed by using focus 
group discussions synchronously comprising of seven open-ended questions. 
Findings revealed that online sessions were time saving and their performance 
improved as a result of the time used wisely. However, participants expressed other 
challenges such as their behavioral challenges during the synchronous learning 
session, technical, and also online exams. Participants showed their interest toward 
online learning for the future academic years. Both the asynchronous and synchro-
nous learning approaches are essential parts of the information and communica-
tions technology.

5. Conclusion

In this information age, ICT in education has become widely accepted, generally 
actualized and greatly developed around the world, not to mention the incredibly 
vital role, ICT has been playing in this COVID-19 pandemic when face-to-face 
classroom instruction is rendered risky. ICT benefits learners by offering them vast 
digital resources at their fingertips and giving them the freedom to tailor their own 
learning timetable, among many other advantages. While some learners’ motiva-
tions and interests are boosted with the highly raised autonomy, instant feedback 
and discussions are in great need for them as always, and some students, especially 
those young students, may slack off in asynchronous sessions, for want of self-
discipline and self-learning strategies. That is why synchronous sessions are indis-
pensable in ICT, and synchronous sessions are the ones making ICT real education 
instead of merely a collection of advanced and powerful tools.
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STEAME Model in Action: 
Challenges and Solutions in 
Mastering the Digital Culture
Eugenia Kovatcheva and Milena Koleva

Abstract

Due to the digital transformation of everyday practice the process of education 
has become more complicated than ever before. The role of teachers is more com-
plex as they are not the only source of information and knowledge for their students 
anymore. Formally or informally, they need to help students develop new compe-
tencies and prepare them for the unknown future in the fast-growing and changing 
labor market. Essential part of these new competencies lies in the interconnected 
fields of Science, Technology, Engineering and Mathematics. In order for students 
to obtain them a variety of learning approaches have to be applied in an interdisci-
plinary educational environment and digital culture. The new generations of digital 
natives grow up with a set of skills about engaging in the digital world as a basic 
knowledge. Furthermore, to provide students with more holistic understanding 
the concepts of Arts are integrated with STEM to become STEAM education. This 
chapter presents extended education model taking STEM and STEAM to the next 
level and bringing the Entrepreneurship discipline to create an integrated STEAME 
curriculum. This chapter presents an integrated STEAME curriculum model, meth-
odology for its implementation and STEAME classroom and environment design as 
a new education approach to tackle the challenges of the development of skills for 
the 21st century.

Keywords: Digital Culture, Education, Challenges and STEAM, Education for 
sustainable development (ESD), digital natives

1. Introduction

Nowadays the world is changing faster than ever affecting all aspects of our 
lives including the way students learn and teachers have to respond quickly to their 
learning needs. Global economy and job market have also imposed challenges with 
a higher demand of new qualifications and skills. In order to be competitive, the 
workforce has to adapt with the same speed and according to the expectations and 
needs of the contemporary employers. This adaptation is not possible without the 
crucial role of education as its main objective is to transfer the knowledge to the 
next generations as Montessori said that the education is natural process for humans 
achieved by meeting the complex challenges in the real world [1].

And from Seymour Papert’s constructionism point of view “students construct 
mental models to understand the world around them” [2]. The information technolo-
gies support additional possibilities - created public entity can be shared. This 
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leads to change towards a digital culture for students as digital natives and digital 
immigrants - most of the teachers [3]. The synergy of disciplines in the classroom 
will give students a broader vision of the world as it is in its integrity. In the past 
20 years such pedagogical approach has been developed to create STEM (Science, 
Technology, Engineering, Mathematics) education. It is further upgraded to 
include arts and become STEAM and now entrepreneurship is integrated as well to 
become STEAME.

The interdisciplinary STEAME (Science, Technology, Engineering, Arts, 
Mathematics, and Entrepreneurship) education focuses on developing such essen-
tial skills as creativity, problem-solving, engineering literacy and entrepreneurial 
spirit. STEAME as a newly developed approach for integration of these disciplines 
conveys very good results and positive feedback so far. This is directly related to 
the fact that in the past few years pursuing STEM careers has decreased and the 
education system needs to make extra efforts to encourage students to work in these 
fields. This would be possible and much easier by applying innovative methods, 
approaches, tools and technologies to the education process. Furthermore, teachers 
who are digital immigrants need to be supported in this endeavor by development 
of new skills and methodologies like innovative thinking, design thinking, lean 
and agile methodologies, new role of a coach and mentor. Teachers have to prepare 
students for real life full with technologies and necessity of faster adaptation and 
flexibility.

What kind of new knowledge and skills students should develop at school level? 
Are these sufficient and well accepted by employers? How are students motivated to 
learn and develop their abilities?

These and many other questions are asked by teachers. The complexity of our 
dynamic world puts the focus on the development of interdisciplinary knowledge, 
abilities and skills. STEM (Science, Technology, Engineering and Mathematics) 
upgraded to STEAM (Science, Technology, Engineering, Arts and Mathematics) 
and the newest STEAME (Science, Technology, Engineering, Arts, Mathematics 
and Entrepreneurship) are empower schools to improve science and technology 
development.

This chapter presents a model for implementation of STEAME (Science, 
Technology, Engineering, Arts, Mathematics and Entrepreneurship) education and 
provides an overview of how to be designed and integrated at school level.

2. Bulgarian roots

The interdisciplinary approach has deep roots in Bulgarian education. Scientific 
research on the effective utilization of computers and information technologies 
in the middle school has been done in Bulgaria as early as the end of 70-ies [4]. 
The Research Group in Education (RGE) at the Bulgarian Academy of Science and 
Ministry of Education developed a curriculum in which the cross-disciplinary 
study of language and mathematics (actually one of their text titles: Language and 
Mathematics) and Logo-based computer are in a synergy. The learning activities 
played prominent roles for students’ motivation and their understanding of the 
complexity and dynamics of the world around them.

The research group had the task to develop and experiment with new curriculum 
based on the following principles:

• integration of academic disciplines;

• learning through action and discovery.
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The developed curriculum was implemented in 29 schools from different parts 
of Bulgaria in the period from 1979 to 1991. It was an experiment conducted by 
scientists across all fields. Prominent poets, writers, artists, cartoonists, musicians 
took part in the development of the textbooks (Figure 1). The leader of the authors’ 
team was Blagovest Sendov. It is renowned for its intriguing texts (Valeri Petrov and 
Marko Ganchev), artistic design of Donyo Donev, the ideas for language integration 
with mathematics (Rosalina Novachkova, Blagovest Sendov and Boyan Penkov).

During the first four years, computer science was an element of encyclopedic 
training. Some basic computer concepts (algorithm, coding, decoding, table, graph, 
procedure, data) were applied in various learning activities.

The textbooks and classes developed on the basis of Logo stimulated and sup-
ported the research style of learning in all classes. The specifics of the traditional 
school with fixed classes and relatively large groups of students were taken into 
account. This required a certain modification of the flexible style of work experi-
mented in the USA and England by teams of experts in psychology, computer sci-
ence, artificial intelligence, with groups of children in the framework of ambitious 
projects for schools of the future.

The experiment finished thirty years ago. However, the society was not ready 
for that. This was the start of applying new approaches and use of technology to 
develop the necessary digital culture.

During periods of dynamic changes and advances of technology teachers and 
students have access to them. The new information technologies (IT) look attractive 
for the younger (digital natives) generations and intimidating for older generations 
(digital immigrants). The teachers are afraid that IT prevents them from being 
professional in their fields when they are not fluent in technologies [5]. Under this 
pressure somehow teachers forget to transfer the most important message to the 
students – love for studying. Nevertheless, the educational big challenges are where, 
which, how and why to use IT. The most important in the new pedagogical approach 
supported by technologies is that it has to be active and student-centered. The 
theoretical knowledge of active learning is not enough to be applied easily and to 
present adequately the teacher’s expertise.

This experiment was a base for further scientific research on the effective uti-
lization of computers and information technologies in the middle school has been 
done in RGE [6, 7]. This research is intensified in the context of several European 
projects [8] and it is still an inspiration for ongoing research tailored to the new 

Figure 1. 
Textbooks: Logo - 1st grade, 3th iand 4th.
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generations. One of the main directions of the educational design is inquiry-based 
learning for interdisciplinary education [9–18].

The improvement of learning methodologies is a long process. The results 
are visible at least 10 years after the application. Most of the current teachers are 
focused on their topic(s) and the interdisciplinary approach integrated with new 
technologies for teaching and learning is a challenge for them.

3. STEAME curriculum

The technology-driven economy and skilled workforce in STEM (Science, 
Technology, Engineering and Mathematics) fields are considered the driving forces 
for innovation and growth. However, a number of European studies register a 
declining interest in students’ interest and enthusiasm in STEM education. Thus, 
motivating secondary school students towards STEM careers is becoming a critical 
task. However, in a traditional school curriculum all or most of subjects constitut-
ing STEAM are taught separately. There needs to be curriculum adaptation to adjust 
the current one to the changing and emerging needs of all learners. Curricula are 
changed according to the new requirements and expectations, policies, priorities, 
circumstances. It has to reflect the different abilities of students and their strengths 
in different areas [19, 20].

School curricula must favor applied knowledge, inquiry-based teaching and 
invention: students’ individual strengths emerge as they are confronted with chal-
lenges. Students acquire independent thought, learn to make decisions and act on 
them. At higher levels the overall educational programs giving content, mindsets, 
competencies, and skills works together with other special programs like intern-
ships and intensives. Educational goals must be centred around experience-based 
knowledge to develop critical reflection and commitment to action. In advanced 
courses students work independently and are encouraged to offer thoughtful 
responses to given questions and to think more abstractly. Through work-based 
experiences in STEAM subjects and Career Development programs focused on 
entrepreneurship, students develop an aptitude for real-world leadership and 
problem solving focusing on teamwork, communication and interpersonal skills.

4. Methodology

4.1 STE(A)M(E) – why?

Twenty years ago, the term STEM was introduced by scientific administrators at 
the U.S. National Science Foundation (NSF) as curriculum that is centred on educa-
tion in the disciplines of science, technology, engineering, and mathematics [21]. 
STEAM variations are STEAM (A for Arts) and STEAME (E for Entrepreneurship).

STEM is a curriculum-based approach integrating four disciplines: science, tech-
nology, engineering and mathematics. This model of teaching and learning allows 
better understanding of these subjects in their mutual correlation and application 
in the real world. Science includes physics, biology, chemistry. The paradigm of 
synergy among them is based on the real-world examples and challenges [21, 22].

The integration of arts into this approach leads to the existence of STEAM 
model. This complimentary subject provides students with such skills as creativity, 
artistic abilities and knowledge about the world of arts. It allows teachers to better 
prepare them and to nurture artistic development. STEAM education leads to better 
preparation of 21st century innovators, leaders, educators and learners because to 
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follow STEAM approach means to create, to take risks, to meet the problems and to 
find solutions [23].

The newest educational approach is STEAME [24] where entrepreneurship 
presents the last “E”. These approach guides and builds one new layer of under-
standing of the real world - entrepreneurial mindset together with research, 
creativity, logical and critical thinking.

STEAME is introduced as results of the Erasmus+ KA2 project STEAME: 
Guidelines for Developing and Implementing STEAME Schools, project No. 
2019-1-CY01-KA201-058240. This research presents the STEAME methodology as 
an upgrade of RGE’s approach.

STEAME is challenging for teachers as any new cross-disciplinary educational 
approach and methodology. From one side they have to improve their ability to 
work in synergy and to cover a broad range of disciplines and teaching styles. 
On the other hand, they have to motivate students in these areas which are not 
that attractive and complex to learn. According to John Dewey education is not a 
preparation for life; it is life itself. Teachers should prepare students to realize the 
integrity and interconnectivity of the world and give them the opportunity to dive 
deeper into technical/scientific and artistic/humanistic fields to develop their real 
potential.

How to motivate and teach/train digital natives for the diversity today and the 
unclear future with disappearing and emerging professions? The answer could be 
STE(A)M(E)!

STEM - > STEAM - > STEAME education are not in opposition, each one 
enriches and expands (Figure 2) the scope of the previous one [25]. They:

• enrich school philosophy for curriculum which engages teachers and students;

• bring education to meet the needs of the dynamic 21st century in an integrated 
and holistic way

• develop a creative collaborative space for students and teachers in an integrated 
curriculum;

• can be inspired by real projects implemented in the learning programs;

• engage students in considering synergy of five sides of knowledge: culture, 
relations, criticism, vision and ethics, and its action which is transformative 
learning.

Seymour Papert says: You Can’t Think About Thinking Without Thinking About 
Thinking About Something. In STEAME education creativity and problem-solving 

Figure 2. 
STEM - > STEAM - > STEAME.
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skills are on focus. Design and design thinking develop creativity and innovation, 
and have become increasingly important in the development and implementation of 
the integrated STEAME education. Design thinking is a problem-solving iterative 
approach traditionally applied by designers. It is now applied in business, educa-
tion, and other fields to tackle problems and challenges following human-centered 
approach of six-step iterative process: Empathise, Define, Ideate, Prototype, and 
Test can be applied for science, technology, engineering, mathematics, arts and 
entrepreneurship [26]. Design of STEAME curriculum starts with empathy of 
digital natives. The learners are in the center of the training. Their understanding 
is crucial for effective learning. The digital immigrants have to be aware for their 
specifics. When creating such curriculum the following objectives are set:

• to connect concepts, ideas and different perspectives to provide new and 
innovative valuable propositions,

• to test them and re-elaborate with experience.

• to incorporate elements from other creative and design disciplines.

To facilitate and enhance the successful implementation of the model, learning 
units are designed and developed according to a number of learning cycles that, 
following a sequence of stages, promote the development of this independent, 
meaningful learning. Inspired by the model of Kolb [27] and St Ignatius’ teachings 
[28] five stages are proposed for the development of a learning cycle:

4.1.1 Experiential context

“From known to unknown”. It is first stage which gives students an introduction 
to the topic. The aim is to motivate students through their own experience and con-
text so that they can have an initial general overview on the subject and the context 
in which it is especially relevant, or where the contents to work on can be applied.

4.1.2 Reflective observation

The aim of this stage is to encourage students to ask questions, to question 
themselves, as there cannot be significant learning if one does not ask oneself or 
questions about it. It can be a question, a number of questions, a conflict, or a gap 
between what I know and what I need to know or do; all that drives students into 
action and hence, to the construction and reconstruction of knowledge.

4.1.3 Conceptualization

The aim of this stage is to bring students closer to the theoretical approaches 
that have been developed in a specific scientific or technical area: the answers 
given by authors and schools to key issues in each discipline. Conceptual learning 
is based on the acquisition of knowledge, scientific terminology, facts and data, 
methods and strategies, principles and theories that make up the scientific and 
technical knowledge of each discipline. As the aim of the course is to move knowl-
edge into action, it should be noted that Design Thinking is a new discipline in the 
academic world. It is a scientific approach that is closer to practice and used by 
designers as a problem-solving method. So, there are many real examples that can 
illustrate this phase.
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4.1.4 Active experimentation

In this fourth learning stage, we consider how students can apply the contents 
they have just worked on. It refers to the theoretical/practical relationship and 
includes any activity (exercises, internships, projects, research work, designs or 
any other active proposal to be carried out by students on a specific subject, year or 
degree) that promotes the development of students’ competences concerning the 
application of concepts, theories or models in order to strengthen them, use them 
for problem solving or to design or implement a model or strategy.

4.1.5 Assessment

We cannot complete a learning cycle without asking ourselves what we have 
done and what we have achieved. This is a final point to a learning cycle and it can 
be the beginning of a new one to refine all the concepts and skills that have not been 
sufficiently achieved in the previous one. Therefore, it helps go deeper into the 
subject in an iterative way.

This learning approach allows the training to be: Interactive: among partici-
pants, and among them and the users/customers, the teachers, tutors and busi-
ness people that can take part in the training (in the Entrepreneurship discipline 
in STEAME); Participatory: making the team central for the learning process; 
Practical: learning by applying the skills and concepts gained in class in real life; 
Elicitive: learning from the experience of the participants.

4.2 Core challenges

Change and adaptation of methodologies, models and approaches require time 
and preparation including setting expectations, overcoming negative perceptions 
and attitudes, resistance to change. Myths are born, too. For example, in the early 
years of IT implementation [5] some teachers thought IT prevents their profes-
sionalism; the good teacher should know everything, etc. Nowadays students know 
more than their teachers. In the information age student behavior and knowledge 
are accumulated from diverse sources and means of communication. New myths are 
born such as finding the recipe for the successful and intriguing teaching.

Similar myths can appear in the implementation process of STE(A)M(E) educa-
tion. There are curriculum development difficulties, lack of teaching resources and 
leaving the comfort zone when implementing the new process.

The core challenges in STEAME implementation are (Figure 3):

• Environment (physical and learning materials)

• Research and development capabilities

• Team capability and integration

• Digital transformation mechanism [29].

Development of a user-friendly environment supports effective teaching and 
learning and assures sustainability of educational project. The learning environ-
ment for STEAM(E) education can be as important to student success as quality 
instruction and course curricula. And in today’s world, that means outfitting 
students and teachers with the right set of resources.
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The STEAME program should facilitate design, not the other way around. The 
physical space can align with the principles of student agency, and teacher’s flex-
ibility, and choice that are at the core of the new model. Once is determined how 
students and teachers will interact with STEAME Curricula and blended learning, 
then the space could be planed accordingly.

The classroom layout should be aligned with the outcomes, that schools’ 
Principles and teachers aim to achieve, when going STEAME and blended oriented.

Improvement of research and development capabilities: the use of case studies 
and real examples as sources are important to motivate students and help them 
choose their future career development.

In parallel the team efficiency, dynamics and competences are developed: it is 
essential in order to improve teaching and research capabilities. The team composi-
tion and rapport are critical for the success and development of effective training. 
The essential part in the digital transformation involved in this process is the use of 
new, fast and frequently changing digital technology to solve problems. Focusing 
on the transformation of scientific research topics, the transformation of advanced 
technology that is “unreachable” into a cognitive curriculum will help participants 
understand the development trend in advance and clarify future goals.

Attention should be paid when the independent curricula are developed in 
combination with the traditional approaches and systems, the national legislation, 
the contextual circumstances, digital transformation and innovation level, and 
the advantages of the research and development. There are already various good 
practices developed by individual schools across Europe and within the framework 
of EU and other projects.

The present case study is based on experimentation run in Bulgarian private 
school – Private English Language school Prof. Ivan Apostolov, partner in the 
project Guidelines for Developing and Implementing STEAME Schools.

The school has undertaken a pilot STEAME project for the students in 10th 
grade. For the purposes of the experiment a sample inquiry-based learning and 
creativity plan (IBLCP) was created. It is based on the integrated teaching process 
conducted by teachers in profiling disciplines (Entrepreneurship and Economics) 
and subjects from scientific and technological fields. The main thesis of the experi-
ment is to create a model for applying the paradigm of STEAME training in an inno-
vative way, looking for application of the synergistic effect of the studied subject 
areas in natural and applied sciences to an entrepreneurial outcome.

Figure 3. 
Core challenges.
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The main goal of the STEAME project (2019–1-CY01-KA201–058240) and the 
experiment in the Bulgarian school is to create an innovative model for applying the 
STE(A)M(E) paradigm, i.e., synergy of the classical disciplines with entrepreneur-
ial outcomes and support of digital technologies.

The learning objectives are the acquisition of set of cross-disciplinary knowl-
edge, abilities and skills.

One of the key success factors in this process is the flexibility and application of 
such approaches as: inquiry-based learning, cross-disciplinary teaching, problem-
based learning, project-based learning, case-based learning.

Teachers develop and apply the so called learning and creativity plans instead of 
the traditional plans. They are used as guidelines with main steps, organizational 
matters, y-based learning for generating a creative plan for STEAME training, is 
based on the study of cases for interdisciplinary scientific, social, project and busi-
ness realizations, as in addition to gather and analyze the necessary information, in 
order for teachers and students to identify disciplinary and interdisciplinary links 
with studied, in previous periods or at present, subject areas. This approach allows 
to demonstrate exploration skills by teachers and students, both in the period of 
research and analysis of the cases studied, and in the process of implementation of 
STEAM project development and its orientation to entrepreneurial results.

The model requires students to develop and improve:
Analysis of case studies and solutions. Inquiry-based approach is well 

known and applied by the teachers. Students also have experience in case-based 
learning and.

The model requires teachers to master the adaptation of the Interdisciplinary 
training and curricula; application of Inquiry-; Problem- and Project-based training 
approaches as well as the Case study description, decomposition and analysis.

Cross-disciplinary STEAME methodology. Together with mathematics and 
physics, the students are introduced to engineering inventions; technological inno-
vations; robotics; information and communication technologies. Fine, monumental 
and graphical arts are part of the process, too. The STEAME model integrates the 
following social and behavioral disciplines taught at school: Sociology (Social 
Anthropology), Economics, Entrepreneurship, Ethnography.

Soft skill such as personal skills (creativity, critical thinking, emotional intel-
ligence, etc.); interpersonal skills (leadership, social awareness, teamwork, commu-
nication, presentation, etc.); time management and stress resistance.

The model was tested with five teachers of the respective disciplines and five 
teams of students in 10th grade [30]: Team 1 – Mathematics and Arts; Team 2 – Arts 
and Chemistry; Team 3 – Anatomy and Arts; Team 4 – Engineering/Technology 
and Physics; Team 5 – Entrepreneurship.

All student teams worked on topics defined as projects within the described 
fields of their teams. They developed final presentations of the main findings and 
conclusions form their research and experiments.

5. Design the STEAME school and classroom

5.1 Main principles and tools

If the School is going STEAME and blended oriented to promote student and 
teacher agency, then the classroom should be redesigned to give many options and 
locations to teach and learn. The classroom layout must facilitate the outcomes that 
are expected.
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Few innovative approaches for new organizational structure and design are 
applied:

Blended training system, based on real good industry and business practices 
and principles as:

• the optimal and efficient Lean Toyota Production System, Japan [31],

• the flexible and optimized programming methodologies in IT- Agile [32]

• the innovative models of production, business and life behavior - Design 
thinking of IDEO [33]

Flipped classroom [34]- a type of blended learning where students are intro-
duced to content at home and practice working through it at school. It is a common 
practice for new content introduction.

IT tools for education support – there are many tools for online learning and 
for organization of the learning process.

Case study sets as:

• Epic [34] case study & analysis for STEAME Inquiry based learning within the 
frames of the School’s Curricula.

• Backlog [35] is created on the base of conducted inquires in IBLCP in the 
framework of STEAME thematic plan.

5.2 Design and development

What should the STEAME classroom look like – students in rows, teachers 
writing on chalkboards, textbooks and so on? Technology and modernity of our 
times will transform the school and the classroom. In STEAME classroom, students 
and teachers are empowered to apply blended personalized learning and teach-
ing. Through STEAME didactic technologies, time, classroom space, and teachers 
themselves become more flexible and adaptable. Students set their own goals and 
monitor their own progress under the umbrella of data-driven, targeted instruction 
and coaching. It means that students and teachers must have access to a structure 
for achieving relative curricula independence.

The mission of STEAME schools is to oppose the challenges of next endeavors in 
students ‘life. The fundamental characteristic of this approach is to help students to 
understand who they are, what their interest and values are, what are their abilities, 
skills and talents. Teachers in the classroom can guide and motivate students as 
needed. The STEAME learning and training space is a joint classroom and there are 
three designated spaces for students and teachers to work – STEAME space, Science 
space and Creative space.

Personalized technology-driven approach is new and STEAME schools’ 
premises must be designed from the ground up with this paradigm in mind. What 
about the existing school campuses? They should be adapted in order to meet the 
STEAME model.

What does the STEAME classroom look like?
The answer of this question is developed under the Erasmus+ project STEAME 

(2019-1-CY01-KA201-058240) where the team of Private English language school 
Ivan Apostolov created a pilot design of STEAME classroom.

The STEAME learning and training space is a joint classroom infrastructure 
with three designated spaces for students and teachers to work – STEAME space, 
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Science space and Creative space (Figure 4). The classrooms are separated for each 
grade level, and for STEAME activities and the Humanity sciences, as well, but they 
should be supplemented by two auxiliary classrooms.

First, it should be a large room, open space interior design, and flexible infra-
structure, because each place has its own identity within the STEAME classroom for 
blended learning;

Second, the classroom should be very purposefully designed in order the 
layout to allow teachers and students to organize in-class activities exactly what it 
needs to be;

Third, the nomenclature of different spaces in the school, is important to be 
clearly specified, because the role of Project-based, Inquiry-based, and Discovery-
based learning that are the three basic learning methodologies applied in STEAME 
schools is critically important to be allocated appropriately;

Forth, the classrooms are separated for each grade level, and for STEAME 
activities and the Humanity sciences, as well, but they should be supplemented 
by two auxiliary classrooms (for STEAME by a seminar room and for Humanity’s 
by a Lab;

Fifth, the organization of the space in the STEAME school is determined by 
different learning environments, and each environment is defined by the furniture, 
the architecture or space, and the finishes, for example:

• Introspective space for personalized learning, individual research activities, 
assisted by online or offline content (texts, graphs, pictures, audio and video 
content) digitally delivered via Chromebooks;

• Exchange space for collaborative learning with peer delivered content;

• Direct instruction space for limited number of students (10 to 12) focused 
around a whiteboard, smartboard, flipchart, and/or projector for direct 
delivery of educational content by the instructor;

• Studying space which is soft seating informal environment where independent 
individual or group (in small groups) learning can take place;

• Feedback space for the teachers in the STEAME learning process.

Sixth, in the STEAME classroom must support critical thinking collaboration 
with technology-enabled, teacher’s led instruction for each grade, as well as, to be 

Figure 4. 
STEAME classroom according the vision of Deyan Doykov, teacher at School Ivan Apostolov [30].
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designed for structured group work within the project-based learning, in the same 
time a specific classroom space must be available for big ideas, discussions and 
connections;

Seventh, the classroom should be designed in such a way, to support indepen-
dence end personal space for individual work;

Eight, the classroom space should support students’ assessment and possibility 
for measurement of their personal and collective progress;

Ninth, the design of the classroom must support the STEAME teaching mode 
for providing life-changing opportunities and post-secondary success;

Tenth, STEAME classroom must support the roadmap for all other interdisci-
plinary educators.

The STEAME school model should ensure the interdisciplinary approach of its 
topics, incorporating a multifaceted exploration and study of a subject that ensures 
transferable knowledge and its applications. The synergy of disciplines with cross-
thematic approach builds a more holistic understanding of the real world with real 
applications of abstract concepts. This motivates students to find solutions to real 
challenges.

6. Conclusion

The world is facing challenges in terms of meeting the changing social, eco-
nomic and technological advances. The labor market is developing faster than ever 
with many new jobs emerging and some traditional ones – disappearing. These 
circumstances require new sets of skills and knowledge. Some of them are creativ-
ity, problem-solving, teamwork, leadership, digital literacy, social awareness, 
emotional intelligence, and entrepreneurial mindset. Educational systems have to 
be more flexible, creative and effective in order to meet the demand of the labour 
market of these new skills. The integration of Science, Technology, Engineering, 
Arts, Mathematics and Entrepreneurship into a new STEAME model and cur-
riculum at school level provides a new paradigm and approach for preparation of 
students to empower them with skills and knowledge for the future.

It leverages on the STEM (Science, Technology, Engineering and Mathematics) 
and STEAM (Science, Technology, Engineering, Arts and Mathematics) education 
and incorporates Entrepreneurship as a subject area.

The integrated STEAME curriculum model is developed for the needs of the 
education of 21st century and based on the conducted experimentation and research 
proves to be successful.
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Abstract

The world has been going through an unprecedented situation due to the  
world-wide health crisis created by the COVID-19 pandemic. It affected all sectors 
across the globe, including education. This chapter highlights the importance of 
education in emergencies and how a situation like the COVID-19 pandemic creates 
challenges alongside opportunities to learn for personal and professional develop-
ment as well as to ensure mental wellbeing of individuals through e-learning. The 
chapter explores literature to draw on different perspectives regarding the issues 
related to effectiveness in handling education and learning in an emergency in addi-
tion to preparedness for post and future emergencies. However, it focuses mainly 
on the role of the education sector in supporting individuals, especially learners and 
educators during and after emergencies. It also reflects on educational professionals’ 
work with students during this pandemic i.e. how educational professionals report 
on their adaptation journey and how the pandemic impacted the ability to serve and 
engage learners. From the professionals’ best practices to assist students in being 
successful through online education or hybrid teaching and learning formats, many 
opportunities arose to shape and reform education for a better future and transform 
the process of lifelong learning. This chapter outlines strategies, in general, for the 
education sector, and in particular, institutions and individuals to be better pre-
pared for future emergencies through the opportunities e-learning offers.

Keywords: Anxiety, Blended Learning, COVID-19, Digital Transformation, 
Education in Emergencies, E-Learning, Emergency Remote Education,  
Emerging Technologies, Fear, Home Learning, Mental Wellbeing, Online Education, 
Online Distance Teaching and Learning, Personal Development, Professional 
Development, Social Communication, Strategies and Psycho-social Interventional 
Steps, Technological Adaptation and Integration

1. Introduction

The COVID-19 pandemic has impacted on every aspect of human life [1–4]. The 
pandemic showed that human society has been unprepared for this unprecedented 
circumstance. In reality, there are many things to learn from this situation for prepar-
ing to address similar emergencies in the future. The education sector was not spared 
as education systems all over the world were abruptly shut down, forcing students and 
teachers to switch into emergency remote education (ERE) using online and other 
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distance teaching and learning approaches [5]. Closures of educational institutions 
and interruption of education affected more than 1.6 billion enrolled students of all 
ages which equaled nearly 94% of the global student population [6, 7]. As a response 
to the COVID-19 crisis, emergency remote education was put into practice to ensure 
the continuity of education for students via home learning supported by the educa-
tional institutions. However, teachers and students alike witnessed that emergency 
remote education is not just a case of ‘learning from home’ but that a reinterpretation 
of pedagogical approaches to adjust to the ‘new normal’ situation [8]. Educators and 
practitioners, with short notice and little preparation time, were confronted with 
redesigning their curricula, changing their pedagogical and assessment practices from 
face-to-face to online virtual classrooms and embracing additional pastoral care of 
their students in order to maintain their wellbeing and the quality of the educational 
experience and performance.

The rapid shift of formal face-to-face teaching and learning to being online dis-
tance teaching and learning left teachers, parents and other stakeholders lacking in 
confidence that students were receive an appropriate education through the virtual 
or digital learning environments or workplaces as well as concerns about safety and 
security [8]. Sudden switching from face-to-face to online teaching and learning, 
and the speed of the change and transition have given limited space and time for 
many teachers and learners to develop the necessary knowledge, understanding and 
skills needed to teach and learn online. It has been challenging for many educators 
to learn and use various tools and techniques and create engaging learning opportu-
nities in the unfamiliar virtual learning environments or digital workspaces [9]. The 
crisis further revealed the flaws in the global education systems and taught a lesson 
that in this twenty-first century with all technological advancement, most nations 
are not prepared for educational crises, which require new approaches to education 
and emerging innovative pedagogies.

The effect of the COVID-19 pandemic on the education sector has halted the 
traditional education system but has also fostered innovation due to the challenges 
of the crisis. This not only included switching from face-to-face to online distance 
teaching and learning, but also unparalleled parental involvement in children’s 
education, and the development of families’ coping mechanisms when forced 
to ‘self-quarantine’ or work from home. In the vein of challenges and learning 
opportunities, this chapter outlines strategies, methods, and tools to address the 
prevention of gaps in continuing education during these unprecedented times. This 
chapter focuses on three questions in order to better understand and suggest recom-
mendations for policy and practice in the context of education in emergencies:

1. What is education in emergencies?

2. Why is mental wellbeing important during a crisis time?

3. How can e-learning help individuals, including teachers and students cope 
with the situation and at the same time support their personal and profes-
sional growth?

2.  Education in emergencies (EiE): challenges and opportunities of 
teaching and learning online

Education, in general, is ‘life-saving, life-sustaining and life-transforming life-
long process’ ([10], p. 2) and in emergencies, it creates the learning opportunities for 
individuals and can equip them to face on-going crises as well as crises to come [11]. 
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Education in emergencies (EiE) has been defined in such a way that educational 
needs are met along with humanitarian assistance provided, to protect individuals 
in a crisis [10]. Education in emergencies is based on the concept of “education as a 
humanitarian response” [12–14]. That is why, the UNHCR ([15], online), explains 
that “[e]ducation in emergencies provides immediate physical and psychosocial 
protection, as well as life-saving knowledge and skills (for example, with respect to 
disease prevention, self-protection, and awareness of rights). If children and youth 
receive a good quality education in a safe manner during and after an emergency, 
they will be exposed less frequently to activities that put them at risk. They will also 
acquire knowledge and mental resources that increase their resilience to help them to 
protect themselves”.

Education in emergencies covers “education that protects the wellbeing, fosters 
learning opportunities and nurtures the overall development (social, emotional, 
cognitive, and physical) of children affected by conflicts and disasters” ([16], p. 
23; [17], p. 4). Therefore, education in emergencies could be defined as “educa-
tion that is provided during times of crisis created by conflicts or disasters” ([10], 
p. 2). However, any conflict or disaster destabilises, disorganises or destroys the 
existing education system, and requires an integrated process of crisis and post-
crisis assistance to continue education [18]. During any natural or man-made 
crisis, education in emergencies “increasingly serves as shorthand for schooling 
and other organised studies, together with ‘normalising’ structured activities, 
arranged for and with children, young people and adults whose lives have been 
disrupted by conflict and major natural disasters” ([19], p. 4).

According to UNESCO ([18], p. 11), “the rationales of the educational responses 
in emergencies are to provide humanitarian assistance as follows:

• Education helps meet the psychological needs of children affected by conflicts 
or disasters which disrupts their lives and social networks.

• Education is a tool for protecting and safeguarding children in emergencies as 
they are extremely vulnerable in situations.

• Education provides a channel for conveying health and survival messages as 
well as tools and techniques for teaching new skills and values, such as peace, 
tolerance, conflict resolutions, democracy, human rights, environmental 
conservation.

• Education for All (EFA) is a tool for social cohesion, whereas educational 
discrepancies lead to poverty for the uneducated and fuel civil conflict.

• Education is vital to the reconstruction of the socio-economic and cultural 
basis of family, local and national life and for sustainable development and 
peacebuilding”.

In order to minimise the effect and maximise the impact of education in 
emergencies, emerging technologies have been used increasingly for teaching and 
learning for more than two decades. Technological advancement also enriches the 
teaching materials, makes the best use of time and allows having live, visual and 
authentic learning conditions which ignite learners to absorb knowledge [20, 21]. 
It is important for educators to understand and command the new technologies 
and be able to use them in the process of learning. However, this does not mean 
that technology takes over the instructor’s tasks and human presence in the learn-
ing process. Technology is there only as learning support to strengthen material 
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explanations from an instructor and for students to understand concepts better 
and develop skills. Thus, the presence of an instructor is necessary for the detailed 
explanation of the contents and learning process, and they must respond to the new 
technology and its role in the learning [22].

Online distance learning (ODL) is the use of the internet and some other important 
technologies to develop materials for educational purposes, instructional delivery and 
management of the educational programmes [23, 24]. There are two types of online 
distance learning - asynchronous and synchronous online learning which are often 
compared, but for online learning to be effective and efficient, instructors, organisa-
tions and institutions must be aware of the benefits and limitations of both [25]. The 
consistent growth in technology and internet accessibility has increased the thrust for 
online teaching and learning [26], but Joshi et al. [27] concluded that the instructional 
achievement of online learning is debatable because of the absence of face-to-face 
relationship among learners and learning facilitators (i.e. teachers, instructors or 
trainers). However, there are clear distinctions between adequately planned online 
learning experiences and courses presented online as a response to the crisis [5, 28]. 
Online learning during this pandemic is referred to as ‘emergency remote education’, 
‘emergency remote learning’ or ‘emergency remote teaching and learning’ because it is 
in contrast with the quality or effectiveness of providing education online [5, 29].

Due to the COVID-19 pandemic, online distance teaching and learning have 
become a necessity to maintain continuity of education. This pandemic has made 
the educational institutions and other organisations go online and become agents 
of change and digital transformation. Some educators and learners were reluctant 
to accept the emerging technologies for online teaching and learning or training 
for professional development at the beginning of the pandemic. They thought that 
their disciplinary teaching and learning approaches might not be suitable through 
online teaching and learning. For example, some modules in science and engineer-
ing programmes require physical demonstration or lab work so that student can 
have face-to-face interactions with their teacher to understand practical aspects 
and learn. As a result of lockdown, they had to change or alter their approaches to 
adjust with emergency remote teaching and learning so that they can continue their 
education programmes and complete their courses in time.

For online distance teaching and learning, virtual connections to the university’s 
servers to access the software and tools had been helpful in supporting the learning 
for both students and faculty members. In most universities, there have been live 
lectures, seminars or labs which may have also been pre-recorded or recorded live ses-
sions uploaded and e-resources to make them accessible at any time from anywhere. 
It is a great opportunity from the students’ point of view that they can access the 
materials at anytime from anywhere and revisit or revise the available resources [30, 
31]. One of the main advantages of the use of technology is that a large number of 
students can join online session at one time. For example, most of the UK universities 
have capacity to have 250+ students to join in their online session(s) at the same time.

Although there have been many challenges and difficulties to operate emergency 
remote teaching and learning (ERTL), for example, as already mentioned above 
that there are many courses or modules which require practical sessions or lab 
demonstrations [29]. So, the importance of face-to-face pedagogical approaches 
cannot be denied, but considering the current emergency situation imposed by the 
COVID-19 pandemic, online delivery of education seems to be the best alternative 
for the continuity of education [5]. Some universities across the globe have adopted 
a blended or hybrid learning approach following government guidelines, where 
the situation permitted. Alongside online session, whenever health regulations 
supported, there were arrangements for face-to-face sessions which improve the 
learning process and student engagement and satisfaction.
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There have been many other issues in terms of online distance learning for 
students and teaching for staff, such as the availability internet (with a reasonable 
speed), a modest device (i.e. mobile phone set, tablet, laptop or computer with 
headphone and microphone), and a space where they could sit comfortably, quietly, 
without distractions to participate in teaching and learning. Many universities of 
the developed nations (e.g. UK, USA, Japan) have done their best to support their 
students and staff. For instance, these universities allow their students and staff to 
borrow laptop or desktop computers, headphones with microphones, and ergo-
nomic keyboards and chairs (especially for staff). However, there are only limited 
resources and obviously not all universities can provide such resources to all staff 
and students which is another challenge of emergency remote online learning.

Considering the above benefits and challenges of online distance teaching and 
learning, it is crucial to go on with emergency remote (online distance) teaching 
and learning especially at this point of time (during the lockdown in the pandemic). 
Despite many barriers and challenges, online teaching and learning have undoubt-
edly improved further with the passage of time. The current trend shows that the 
tendency for online distance teaching and learning has gone up as compared to 
previous years [32] as this pandemic has left no other satisfactory choice than learn-
ing mostly online. Providing education online gives the option for people to learn, 
increase their knowledge and skills, and make the best use of their time especially 
during lockdown, isolation and quarantine. Being stuck at home, people may find 
more time to keep them engaged in learning activities [5, 29].

3.  Mental wellbeing and its importance while providing education in 
emergencies

An individual’s mental wellbeing is significantly important during a time of crisis 
to reduce the risk to mental health, especially psychological stability and morale 
[33–35]. As defined, mental health is a condition of a person that includes emotional, 
psychological, and social wellbeing [36]. It affects how people think, feel, and act so 
that they can manage their stress and anxiety. Around the world, people have been 
managing mental health and mental illness in different ways [37]. In the current 
situation imposed by the COVID-19 pandemic, many individuals including students 
and educators may have experienced mental stress and distress [38, 39] due to the 
changes in personal, social and economic circumstances such as being stuck at home, 
domestic violence, unemployment, loss of a job, loss of loved one or family break-
down [40–43]. Such mental stress can create various kinds of feelings or behaviours 
which directly or indirectly impact on their health and wellbeing, learning and 
educational attainments [44]. These could include sleeping too much or too little, 
getting away from usual activities, feeling low energy, feeling hopeless and down, 
developing habits of smoking or drinking, getting confused or upset, being worried 
about the current situation and the unseen and unpredictable future [40–43].

Mental wellbeing is ubiquitous in learning, and mental health affects cognition dif-
ferently [45]. Likewise, O’Regan [46] described mental wellbeing as being vital during 
online learning and his research has put mental health at the centre of the teaching and 
learning process. Mental health has been seen to be significant in learning as it relates to 
and acts as a driving force for academic achievement, motivation, efficiency, identity 
formation, individual development, and overall wellbeing; yet it may negatively influ-
ence the achievement of learning outcomes, progress, and experience [47–51].

During the pandemic, the burning question in the context of education is: how 
can educators keep their learners engaged and motivated when many of them suffer 
from economic deprivations, losses of loved ones, health issues or lack of resources? 
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COVID-19 and the consequences of social distancing have brought anxiety and self-
doubt for many individuals [41]. In this situation, many other questions arise: How 
can educators go through such challenging times, while improving their educational 
practices and the quality of learning of their learners? How can they keep their 
students motivated and encourage them about learning and education where the 
future seems blurred?

Due to the multifaceted impact of the situation, it is suggested that students 
should be connected with other people, be physically active, learn new skills, create 
positive feelings and be mindful [52]. However, what are the practicalities of such 
suggestions when a student seeks help for a mental health problem during his or her 
educational journey? Some students may need clinical treatment of their mental 
illness and it could be difficult for them to get the right guidance and treatments. 
Therefore, an integrated strategic support should be in place to help these kinds of 
learners including psychological, social and financial supports.

Considering the various impacts of the COVID-19 pandemic on learning, 
students require help and support in different areas. The support initiatives should 
include, but not limited to curriculum, class duration, teaching methods and tech-
niques, teacher-students relationship, exam preparation, online extra-curricular 
activities, managing finances, mindset about online class. They should also be 
supported in coping with isolation and homesickness while they are stuck at their 
accommodations, and maintaining relationships with families and friends from a 
distance [38, 39, 53–55] (Figure 1).

Figure 1. 
Factors need to be supported for individuals’ mental wellbeing during education in emergencies.
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Ensuring an emotionally healthy e-learning environment and recognising 
mental wellbeing in learning are important for both learners and teachers. These 
are fundamental components of quality dynamic in learning and cognitive success 
[56]. The whole body, including affective, emotional, physiological, motivational, 
and expressive elements, is implicated in mental wellbeing [51, 57]. The correlation 
between cognition and mental health is bidirectional, which means that cognition 
and mental health operate in two ways, so both must be better understood [58].

Baker et al. [59] highlighted that the elements that trigger learning challenges 
and disruptive behaviours may be caused by boredom and misunderstanding, 
whilst also asserting that concentration is a factor for better learning. These 
variables are determined by various interface qualities, pedagogical values and 
resources. O’Neil and Spielberger [60] contended that extreme stress and pressure 
degrade understanding and thus inadequate learning (all of which may have been 
exacerbated by the COVID-19 pandemic) may be elicited by limited memory, atten-
tion span or decision-making, regardless of having the engaged motivation. In addi-
tion, LePine et al. [61] found that challenge-related stress had a positive relationship 
to learning performance, and that barrier-related stress had a negative relationship 
to learning performance and mental health in an e-learning context. They also 
indicated that these stress-learning performance relationships had been partly 
mediated by fatigue and the desire to learn. As a consequence, changes in motiva-
tion, loss of focus and control, and significant tension that the student experiences 
are the problems that both the student and the teacher must resolve.

In an online teaching and learning setting, even with a synchronous teacher 
present, it is difficult for teachers to notice or discuss any mental health-related 
issues with individual students. Subsequently, it is even more difficult to recognise 
such unproductive emotional states such as boredom, and irritation. It is certainly 
not enough for the teacher to evaluate students’ success by monitoring quantitative 
facts, like the frequency of tasks, the number of posts and the grades earned [62]. If 
a teacher neglects or is unaware of the mental health issues of any student and the 
reasons that cause the student to act as he or she does, then the teacher will not be 
able to promote the concentration of the student or to enhance his or her potential 
achievement.

Culture, age and gender are also elements that impact mental health problems 
in e-learning. This is evident in how some learners prepare for online tests or feels 
online test anxiety, how they communicate feelings virtually, how they respond to 
student-teacher relationships and communications, and how they react to online 
verbal and non-verbal stimuli [63]. Male students appear to show higher levels of 
negative emotions and greater emotional arousal [64] while female students appear 
to be more open to obtaining teacher support [65]. It is worth noting that mental 
wellbeing and emotions are experienced by all those participating in the e-learning 
process (i.e., learners, teachers, support staff) and are crucial to the relationship 
with and between these individuals [66]. Fiedler and Beier [58] indicated that an 
educational environment such as an e-learning context is “full of experience, anxi-
ety, and fun, anger, and satisfaction, dissatisfaction, and pride” (p. 36). Negative 
experiences of mental health problems such as frustration can be compounded in 
an online distance teaching and learning setting as there is no physical connection 
with peers and teachers and, for many, there are only a few mental health support 
systems that are accessible or suitable.

These mental health problems can be alleviated by developing awareness and 
getting prompt, personalised support. Developing digital self-efficacy and tech-
nological proficiency can also minimise some fears and anxieties while individuals 
engage in a self-regulated learning process [67, 68]. Teachers, who aim to teach 
more online and welcome change, will relieve some of their students’ worries and 
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anxieties about teaching online [69, 70]. For students, mental wellbeing may be 
improved by taking part in evidence-based online teaching and learning orientation 
[71], by getting access to course materials as early as possible, by warm welcoming 
addresses from the teacher, or by continuous teaching presence in an e-learning 
setting [72]. Further support strategies for test, technology and second-language 
anxieties can also be introduced [73, 74].

Teachers’ roles in ensuring students’ mental health and wellbeing in learning 
and online teaching are similarly complex, as positions vary widely across higher 
education and within e-learning. There are, nonetheless, several recommenda-
tions for higher education lecturers who are teaching online that can be obtained 
from research. To maintain a safe and creative virtual space for learning, the 
online distance higher education teachers can take a significant responsibility 
[75]. Concerning mental health and wellbeing throughout the learning process, 
teachers should “pay close attention to learners’ epistemic wellbeing to foster their 
self-regulated knowledge generation” ([45], p. 15) through students’ voices. Thus, 
“[t]eaching and learning practices which foster both cooperation and competition, 
independence and self-evaluation, can build the strength of students’ voices in 
ways that do not deny learners’ self-identity and values” ([76], pp. 333–334). Higher 
education lecturers, who develop their own modules, in their module design, they 
should take into consideration, recognise and acknowledge the importance of good 
mental health in learning and incorporate tailored interventions, feedback and 
advice, and support accordingly [48].

Chen et al. [77] make the clear yet important argument that student satisfaction 
is a key element in the successful implementation of the e-learning programme. 
Students’ high satisfaction of learning, as they claim, is associated with lower drop-
out rates, increase engagement, learning success and dedication to the programmes 
they enrolled. There is evidence, however, that students with high levels of mental 
health problems prefer to keep their difficulties concealed rather than disclosing 
them [77]. Moreover, students with these forms of concealed wellbeing problems 
generally drop out of learning and tend to avoid continuing e-learning. As these 
students do not, in fact, highlight the problems to others, the issues are perpetuated 
and do not get discovered. Course designers and researchers should thus be mindful 
when determining the quality of the e-learning course on the basis of basic end-
of-course surveys. Researchers should consider how to capture the hidden mental 
wellbeing of students in addition to collecting students’ impressions before they get 
disaffected and drop out of the course. Satisfaction and good mental wellbeing are 
therefore significant in e-learning and online education.

After a long period of emergency remote learning and lockdown due to the 
COVID-19 pandemic, learners are struggling with academic engagement and as 
their institutional face-to-face teaching and learning has been disrupted. They are 
also deprived of their friends’ and associates’ physical presence in their everyday 
life. In such circumstances, learners are unable to share their emotions with their 
peers. Moreover, learners are being pressured by teachers and parents to complete 
the syllabus or course content in order to maintain academic performance. Here it 
must be mentioned that even in a pandemic situation, there is no change in parental 
expectation of getting higher marks in exams from their children. However, only 
a few changes could be considered by parents such as shortening a more extended 
curriculum and changing traditional paper-pencil assessment procedures to be able 
to produce a digital copy of the exam script [78, 79].

Due to sudden switching to emergency remote teaching and learning, learners 
are not prepared, and they are less confident to follow the virtual instructions of 
their teachers. Some primary and secondary level students become dependent on 
their parents or other family members to participate in their virtual class due to lack 
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of technological skills for using online learning tools [80–82]. As a result, students 
become less self-esteemed and motivated to learn as well as possessing little enjoy-
ment in a virtual classroom [83, 84]. These are the common scenarios of the poor 
mental state of students in underdeveloped and developing countries. Therefore, stu-
dents should be provided with various kinds of help and support to cope with mental 
health issues. These supports could include helping in exam preparation, managing 
finances, personal tutoring, supporting for coping with homesickness, maintaining 
relationships with families or worrying about future employment or career prospects.

4.  The future: technological adaptation and integration for blended or 
hybrid learning

The effect of the sudden change and immediacy of emergency remote teaching 
and learning was challenging for many educators, including lecturers and support 
staff [85, 86]. The COVID-19 pandemic has required a long-term adjustment with 
clear consequences for teaching and learning settings, and conventional face-to-
face lessons are being transformed to incorporate a combination of synchronous 
and asynchronous pedagogical approaches and delivery methods. Although many 
teachers and academics have expertise and experience with designing, developing, 
delivering and assessing blended and e-learning, there remain many academics and 
educators that do not hold the expertise or knowledge to cope with such a shift. As 
a result, education work settings have become more collegial and collaborative with 
colleagues supporting one another. Educators are helping each other to make this 
continuous professional development process moving forward by offering not only 
course design and development support but also instructional tips. This process of 
collegiality support the transformation of traditional education, to enable it to be 
successful, through blended and online experiences, in developing better learning 
outcomes for their students [87]. While collegiality is good to see, it is placing an 
additional burden on all staff members with an already strained workload.

Nevertheless, the focus should be on the lived experiences of the teachers who 
support other colleagues and can offer lessons, experiences, and tips towards 
supporting their colleagues that will be lost if not documented in a timely fashion. 
Therefore, documentation of one’s own experience and sharing such knowledge with 
others is essential. This would also provide an opportunity to develop an instruc-
tional guideline as well as policy and procedural recommendation tools to assist 
others. This strategy helps to recreate instructional reflective learning in a collegial 
environment in which the organisation moves from self-sustaining strategy towards 
recognising its own success. The willingness of academics to support each other 
shows the importance of collegiate unions, while showcasing strategies, innovative 
pedagogy, engagement styles and assessment alternatives, which are all new ideas 
for most organisations under current education in emergencies. This could offer a 
unique chance to document the knowledge and lessons learnt, as well as to take a 
long-term perspective of the systemic effect and e-learning opportunities.

For educational institutions to go ahead with e-learning, it is vital to ensure 
inclusiveness of provisions that all students be considered, as well as what policies 
and practices must be introduced to accommodate and address the needs of all 
stakeholders, now and in the future. One of the best approaches is to keep record of 
the experiences through the lens of educators and academics who are at the fore-
front of teaching and learning.

To maintain learners’ effective virtual learning which will enhance their mental 
wellbeing and will fulfil the goal of education in emergencies (EiE) the following 
specific strategies and psycho-social interventional steps may be appropriate:
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1. In the light of the theories of Socrates and Plato the virtual class as well as 
distant teaching and learning tasks should be of essence or form (means an 
existence which is separated from its individual manifestations) based [88]. In 
this way, e-learning should be focused on basic ideas about all relevant aspects 
of life, especially dealing with ongoing emergency including what is impor-
tant, what to do, where to go and how to cope with different situations.

2. From May’s existential psychological perspective on ‘Normal or Healthy Anxi-
ety’ [88] which is conducive to personal growth - a virtual class climate can be 
created in which all learners feel a ‘normal’ or ‘healthy’ anxiety to engage. In 
this way, the learners’ anxiety about virtual class could be positive, which will 
enhance their learning.

3. According to Rogers [88], learners, teachers and parents in pandemic circum-
stances need to accept virtual or emergency remote education. Therefore, new 
coping strategies or new ways of coping should be introduced among educa-
tion stakeholders and beneficiaries. Basic technology skill-based virtual train-
ing programmes need to be implemented for students, teachers, administrators 
and parents so that they will be able to use different e-learning tools including 
conferencing tools such as Zoom, Google Classroom, Microsoft Team, Skype, 
Blackboard Collaborate etc. independently.

4. Becoming enlightened through Rogers’ [88] point of view on personality, 
virtual learning should be self-explorative. The virtual class climate should be 
positive for students’ expression of opinion, feelings, belief and decision mak-
ing. Thus, individual presentation, dual presentation and discussion, group 
presentation and discussion and webinars can all be incorporated into online 
classes. In this way, students will be able to realise their inner potentials and 
teacher-centric lecture time will be reduced. Research shows that the discus-
sion method is better than the lecture method in terms of students’ academic 
achievement [89]. This practice will also reduce students’ anxiety and increase 
participation and engagement in e-learning.

5. Many educational and cultural practices could be interchangeably used in online 
and traditional educational approaches [90]. Students are equally valued in all 
respects by teachers whether they are on campus face-to-face class or in a virtual 
class. Such unconditional acceptance and empathy should be expressed by teach-
ers towards all students. If a teacher calls the students by name, monitors all 
students and provides positive and constructive feedback to each of the students 
virtually, students will own such a class and be motivated to engage academically.

6. According to Piaget [91], primary education learners are in the concrete 
operational stage of cognitive development and therefore they might not be 
able to think in the abstract ways that come in the formal operational stage 
of adolescence. This means a teacher’s virtual instruction for primary level 
learners in virtual class should be as specific, clear and experiential as possible. 
For example, in a distant learning virtual classroom clear-cut verbal instruc-
tion should be provided in order not to confuse the students. On the one hand, 
students of this age could be asked to make different materials relevant to their 
textbook topics. In this way, such learners will experience their text-book topic 
empirically. On the other hand, secondary, higher secondary and tertiary level 
students may be better able to deal with abstract instructions which can develop 
their creative and critical thinking.
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7. The curriculum may be shortened, specific, explorative, need-based, life 
skills and culture oriented. The need to develop 21st-century competencies 
has received global recognition [92–94], but instructional methods have not 
been reformed yet to include the teaching of these skills. Multiple frameworks 
include creativity, critical thinking, communication, and collaboration as the 
foundational competencies which it is advocated should be incorporated in 
curricula across all levels of education. The challenges in building foundational 
competencies through designing new curriculums and implementing peda-
gogy necessitate specialised training. Regardless of such training, pedagogy 
can be affected by educators’ individual perceptions of it, financial pressures, 
access to resources, societal problems, and the sheer speed of international 
transitions, in addition to other factors. With the introduction of digitalisation 
into the sphere of education, it is unknown if educational barriers have been 
eliminated or removed through e-learning or, whether it became a further 
 barrier in maintaining  inequalities in education.

8. Considerations should be given to education sessions, as the number of les-
sons may be increased or decreased for an ‘optimum period’ considering the 
nature of emergencies, i.e. the COVID-19 pandemic. The student’s levels, 
needs, requirements and contexts should be considered when making such 
decisions. At the end of the day, the focus of e-learning should be all about 
the students’ academic attainments – their learning, their academic results, 
and so much more. Educators and learning organisations will be able to 
better develop their online, satisfy students’ needs, and place themselves in 
a dynamic global market if they have a better understanding of the online 
process and how to better support educators in their teaching and students 
in their learning journey [95].

9. Any events that take place outside of the regular (compulsory) curriculum are 
referred to as “extracurricular activities” [96]. Cultural and extracurricular 
programmes can be carried out through webinars which will decrease students’ 
academic and other stress. These kinds of webinars or e-learning activities will 
enhance students attachment and engagement with their teachers, classmates 
and institutions. In turn, these will decrease their engagement with destruct-
ing activities online. Through these extracurricular online activities students 
should have the opportunity to sing, dance, play a role or debate as well as vir-
tually connect with one another from their home setting [97]. Virtual quizzes 
or art competitions can be held to engage the students and keep them busy in a 
constructive way [97, 98].

10. Physical education should be compulsory and incorporated into the curricu-
lum by which an instructor will conduct a class on physical exercises virtually. 
Students will follow the instructor’s instructions virtually and will do physi-
cal exercises from their home. This type of physical activity session should 
be monitored by the teacher or a professional instructor. The following four 
themes have been identified as important for the future of physical education 
and are prevalent in the online physical education course: 1) appropriate cur-
riculum for students, 2) individualised option for students, 3) family-friendly 
content, and 4) lessons that involve students in developing long-term, healthy 
lifestyle behaviours [99]. While completing assignments and working out in 
their own environment, students in an online physical education (PE) class 
practice self-directed learning habits, and they often become health advocates 
in their own homes [100].
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11. The term “morality” refers to the theoretical, systemic, and logical analy-
sis of human actions and interactions. It concerns human behaviour, where 
moral activity is practical [101]. Values are associated with human beliefs 
and attitudes. Society, spirituality and culture have strong connections 
with morals, values and ethics [102–104]. Religious education (RE) has a 
greater impact on preparing young people to live and work in a diverse com-
munity than any other subjects [105]. Online religion-focused education 
should be available in order to enhance and connect with learners’ moral 
development during the emergency.

12. Everyone, including children, young people, young adults, students, and 
scholars, is influenced by online learning. Virtual classes can exacerbate 
underlying mental health issues for many students. Others may experience 
new mental health and mood changes due to the pandemic and online learn-
ing [106]. Basic safety awareness based virtual classes also should be taken by 
learners of all ages to be aware of how to ensure safety against viruses, abuse, 
mental health issues and online safety.

13. Assessment methods have an impact on how students learn, and online assess-
ments must be structured to encourage students to engage in positive learn-
ing behaviours [4]. Online assessment procedures should be flexible as now 
education is being provided in emergency situations. On the basis of virtual 
class attendance, virtual class participation and rate of academic engagement 
in virtual class-assessment should have monitored. The proportion of paper-
based traditional tests should be reduced as much as possible and continuous, 
holistic assessment must be focused [86]. Particularly, physical, religion and 
safety awareness-based educational topics should be measured visually and 
verbally that is through viva voce among the students.

14. Free internet connections [107] such as open WiFi facilities [54] must be avail-
able for the sake of students’ academic advancement in underprivileged areas 
of under developing and developing countries. Financial support must be given 
to poor students to buy handheld devices (i.e. smart mobile, tablet or laptop) 
and internet data [38, 39]. Ergonomically designed and comfortable tables and 
chairs should be provided to poor and physically disabled students at home. 
Educational mobile apps must be developed for children, adolescents, adults, 
and also for physically disabled students, for those who have hearing problems 
and for learners who are partially or fully blind. By providing these financial 
supports and other essential resources, students should be able to do their 
works including attending virtual classes at home with safety and security. This 
would be the reflection of Maslow’s theory of self-actualization where the first 
two steps of basic needs are fulfilled [88]. Furthermore, Lewin’s ‘life space’ con-
cept [88] also considers the learners’ physical and psychological aspects of life.

15. According to existentialist Binswanger [88], the learners’ surrounding world 
of things and events must be considered. Therefore, he emphasises, how the 
learner communicates with surroundings and his or her subjective experience 
of self must be considered. To fulfil this issue, educational and school psychol-
ogists and family therapists should be virtually paired with teachers, students 
and parents. With the help of virtual psychotherapy and mental health clini-
cians, students will be able to improve their mental health and wellbeing and 
acknowledge the meaning of life in emergencies.
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16. Decentralisation of education is not an end in itself, but it may be an important 
means of improving education [108]. Decentralisation is described as “possi-
bly the single most advocated reform for improving the provision of such basic 
services as education and health in developing countries” in the literature on 
education ([109], p. 131). Decentralised power such as power given to local 
authorities should be implemented in the education sector for developing and 
under-developing countries. In this way, individual and cultural area-based 
students’ needs should be explored.

17. There is a need for more empirical research in the field of education in emer-
gencies (EiE) to support advanced understandings of learner engagement, 
mental health and wellbeing issues, interactive activities in remote teaching 
and learning, and building effective collegiate communities [10]. Moreover, 
real and perceived social learning activities towards supporting the individu-
als’ cognitive engagement and learning outcomes, career development and 
personal performance behaviours are equally important to improve the quality 
of e-learning for individuals in emergencies.

18. There is currently a significant void, and future studies could concentrate 
more on in-depth study of online instruction practices, step-by-step imple-
mentation, and the most successful online course design and instruction 
practices [95]. However, during emergencies, educational researchers (includ-
ing teachers, administrators, leaders) should engage to conduct participatory 
and critical action research in different learning environments or modalities 
(i.e. face-to-face, online and blended) to better understand different delivery 
modes and improve their practices.

5. Conclusion

The current COVID-19 pandemic has forced public and private organisations, 
companies and institutions as well as individuals to change their behaviours dur-
ing lockdown to maintain social distancing. As a result, ‘working from home’ and 
‘home learning’ using digital technologies have become the new norm. However, 
technological advancement has already led to the digital transformation of everyday 
life, and technology-enhanced learning has already been widely adopted by many 
education institutions across the globe. In the sudden emergency remote teaching 
and learning, especially designing and delivering education at short notice, has 
made digital technologies a ubiquitous requirement for teachers and students to 
continue their teaching and learning, and especially for higher education institu-
tions to provide education. Such new paradigms have led the education sector 
worldwide to change the ways of teaching and learning in a significantly short 
period of time, which creates both challenges and opportunities.

Teaching and learning are essential parts of the rounded development of 
individuals to unfold their potential. However, the perspectives of individuals 
involved in teaching and learning through the unprecedented time during the 
COVID-19 pandemic are crucial to understand the barriers and challenges of the 
situation. Teachers as practitioners have important insights to offer into how they 
overcome the difficulties through changes in practice and innovations in pedagogi-
cal methods and approaches using different digital or non-digital teaching and 
learning platforms and different tools and techniques. Therefore, research needs to 
be carried out to identify the good practices of teaching and learning and proper 
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use of emerging technologies in order to understand the role of digital education in 
the context of the twenty-first century.

Even though numerous programmes have been delivered through e-learning in 
different educational institutions including schools, colleges and universities, this is 
the first time for most teachers and students to use virtual teaching and learning tools 
and technologies in their full-time education programmes. In this vein, the chapter 
has explored how experienced and new users of emerging technologies are dealing 
with the new circumstances. Interest in artificial intelligence and online technologies 
[110–112] has amplified significantly in universities, showing that there are useful 
platforms in aiding teaching and learning as well as increasing students’ motivation 
and engagement. Thus e-learning has created new avenues for the education sector 
worldwide and shown its potential to support mental wellbeing.

© 2021 The Author(s). Licensee IntechOpen. This chapter is distributed under the terms 
of the Creative Commons Attribution License (http://creativecommons.org/licenses/
by/3.0), which permits unrestricted use, distribution, and reproduction in any medium, 
provided the original work is properly cited. 
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Chapter 10

Emergency Remote Teaching 
during COVID-19 Pandemic: 
Roles of Educators in Malaysia
Jowati Juhary

Abstract

This chapter responds to the needs of educators in preparing to teach online 
fully due to the pandemic, COVID-19. This scenario becomes the new normal in the 
teaching and learning process during the COVID-19 pandemic. The main objective 
of this chapter is to investigate the roles of educators in one public higher learning 
institution in Malaysia during emergency remote teaching due to the COVID-19 
outbreak. Emergency remote teaching is argued to be the answer to the sudden 
change from face-to-face teaching to a fully online teaching environment. Data for 
this chapter were collected through an online survey distributed to potential respon-
dents. Adopting a case study and quantitative approach to research, descriptive and 
inferential statistical analysis were conducted and presented. Preliminary findings 
suggest two key challenges. Firstly, educators were ready to embark on transforma-
tive emergency remote teaching. Nonetheless, they were not sure of the differences 
between emergency remote teaching and online teaching; these two have different 
pedagogical approaches. Secondly, and perhaps most importantly, educators were 
able to use appropriate platforms and applications during the pandemic; however, 
they did not have ample time to study other platforms and applications. By this, the 
author argues that some educators have various options to choose from but may lack 
the knowledge and understanding on how these options work best. In accepting the 
new normal in teaching and learning, educators must be open to new and creative 
strategies to engage students during 100 percent online learning.

Keywords: COVID-19, emergency remote teaching, new normal, online presence, 
online teaching

1. Introduction

First discovered in December 2019, the COVID-19 pandemic has arguably affected 
sectors such as businesses, tourism and education of countries all over the world 
(see [1, 2]). Particularly relevant and significant for this chapter is how educators are 
coping with teaching fully online; for some educators, teaching fully online happens 
for the first time in their live. In Malaysia, the education landscape is about to be 
changed forever. With new normal of teaching and learning, primary and secondary 
schools, together with higher learning institutions are now faced with enormous 
tasks to ensure that students acquire the knowledge that have been arranged for their 
levels accordingly. Trained to teach physically or in face-to-face sessions, educators in 
Malaysia need to step up and provide a different level of commitment to teaching [3].
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2. The context of the study

Data for this chapter were collected at the National Defence University of 
Malaysia (NDUM). The NDUM is the only tertiary military institution in Malaysia, 
awarding undergraduate and postgraduate degrees. For the undergraduate student 
population, there are about 65 percent military cadets and 35 percent civilian 
students (about 24 percent of these students are also enlisted in Reserve Officers 
Training Unit or ROTU). It is a residential campus since 98 percent students live on 
campus. Currently, there are 17 academic undergraduate programmes offered to 
students, including Engineering programmes, Maritime programmes and Strategic 
Studies and Management programmes. Military cadets and ROTU students have to 
attend military training on campus during the weekends and holidays. Especially 
for the military cadets, they have to also participate in physical exercises, rollcalls 
and other military administrative duties on daily basis.

The second semester of the Academic Session 2019/2020 has started when the gov-
ernment of Malaysia introduced and enforced the Movement Control Order (MCO) to 
stop the spread of COVID-19. The MCO started during the fifth week of the semester; 
this was when the face-to-face sessions had started, and after that the teaching and 
learning processes resumed online, fully. During this MCO, which started on the 18th 
of March 2020, all students, including the military cadets were transported home to be 
with their families. The semester resumed online a week after the students had settled 
comfortably at home. The remaining online sessions included lectures, tutorials, 
assignments, tests as well as final examinations. It needs to be emphasised that some 
planned teaching and learning activities were not able to be conducted due to the MCO 
such as fieldtrips, laboratory works and industrial training.

There are two research questions for this research; first, on the educators’ readi-
ness to teach online fully from the aspect of their pedagogical readiness. By peda-
gogical readiness, it is argued that there are differences in the practical applications 
of emergency remote teaching and online teaching (see [4, 5]). Second, on the plat-
forms, tools and applications used for online teaching. Given that the MCO came as 
a surprise, educators had no choice but to comply with the existing platforms, tools 
and applications in completing their teaching responsibilities. These two research 
questions answer the main objective of this chapter, which is to understand the roles 
of educators during emergency remote teaching.

There are four key terms used throughout this chapter that must be explained. 
Firstly, emergency remote teaching, which refers to a temporary and unplanned 
teaching solution due to a sudden change of the teaching environment. Secondly, 
the term new normal, which suggests that new practices and routines that must be 
followed in the current situation. Thirdly, online presence refers to the presence 
of educators online to assist students, and the amount of presence depends on the 
students’ competency level. The last term is online teaching, that is the process of 
teaching conducted fully online, with planned and established curricula, including 
teaching and learning materials, learning activities and assessments.

2.1 Online teaching and emergency remote teaching

Previous research on online teaching and emergency remote teaching are 
included in order to provide critical background on what should be the roles of 
educators during this COVID-19 outbreak. It is argued that emergency remote 
teaching must not be equate to online teaching (fully), considering the differences 
in their educational approaches [6]. Further, the critical key to differentiate the two 
is the insufficient time to properly plan for curriculum transformation; emergency 
remote teaching does not have the luxury of planning [7].
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2.1.1 Online teaching

The effectiveness and drawbacks of online teaching and learning, or simply 
online education, have been debated for decades. Scholars from all over the world 
have looked at various research studies, theories, models, standards and evaluation 
criteria, which focus on quality online learning, online teaching and online course 
design (see [5]). Before further discussions are held, it is appropriate to provide a 
conceptual definition of online education for this chapter. According to Bakia et al. 
[8], online education, which includes online teaching and learning can be used to 
refer to “a wide range of programmes that use the Internet to provide instructional 
materials and facilitate interactions between teachers and students, and in some 
cases amongst students as well.” Accordingly, online education can be fully online, 
with all instructions taking place through the Internet, or online elements can 
be combined with face-to-face sessions known as blended learning (see also on 
blended learning [9]).

Online teaching cannot be explained properly without the discussions on 
online learning. This is because the two depend on each other; therefore, critical 
aspects of online learning will also be highlighted. For example, Hoi et al. [10] 
found in their study that based on the types of learning tasks and the forms of 
feedback information, online learning can be divided into three major categories: 
(a) online supervised learning where full feedback information is always avail-
able, (b) online learning with limited feedback, and (c) online unsupervised 
learning where no feedback is available. What Hoi et al. suggest is that the 
presence of educators online can be based on the amount of assistance needed by 
the students. In addition, Means et al. [11] explored the online learning design 
options by listing various moderating variables, including roles of students and 
educators, as well as ratio of students during the online lessons. These design 
options are summarised in Table 1.

What could be discerned from Table 1 are twofold. First, online educa-
tion for both teaching and learning would require careful planning in order to 
ensure that the curricula are delivered effectively, and that students and educa-
tors are able to work synchronously or asynchronously online. Manfuso [12] 
in her research also found that designing an effective online course could take 
weeks and months. Second, roles of students and educators are not definite; 
accordingly, and when appropriate, both students and educators can negotiate 
what they need to be doing.

In addition, according to Boon [13], educators’ presence in an online learning 
and teaching environment is important in engaging students. Despite the options 
offered that educators may choose to have a smaller or zero presence online (refer to 
Table 1), Boon proposed several facilitation strategies that can make students more 
motivated and interested in their learning; these require active and big presence of 
the educators online. Table 2 illustrates these strategies.

It is evident that, regardless of whether educators have small or big presence 
online, students need to know that they are not alone in the virtual classrooms. 
The author argues that in choosing to be present small or big online, several fac-
tors must be taken into consideration, including students’ level of competency in 
the course and students’ availability to be online (access and data consumption). 
Some students may be left to assume more independent learning online, and some 
may require the utmost assistance imaginable. As Hoi et al. [10] have put forth that 
online feedback to students depend on the students’ capability to learn indepen-
dently or dependently. The next section explores emergency remote teaching in 
detail, and highlights differences between online teaching and emergency remote 
teaching.
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2.1.2 Emergency remote teaching

Emergency remote teaching is arguably a new concept derived due to the 
pandemic [5]. It is also suggested to be one of the educational responses to the 
COVID-19 outbreak [6]. When the need for schooling arises, emergency remote 
teaching becomes a temporary solution in order to allow students to continue with 

Moderating Variables Important Aspects

Modality • Fully online

• Blended (over 50% online)

• Blended (25–50% online)

• Web-enabled face-to-face

Pacing • Self-paced (open entry, open exit)

• Class-paced

• Class-paced with some self-paced

Student Ratio • < 35 to 1

• 36–99 to 1

• 100–999 to 1

• > 1000 to 1

Pedagogy • Expository

• Practice

• Exploratory

• Collaborative

Roles of Online Assessment • Determine if students are ready for new contents

• Tell system how to support the students (adaptive 
instruction)

• Provide students or teachers with information about the 
learning state

• Input to grade

• Identify students at risk of failure

Instructor Role Online • Active instruction online

• Small presence online

• None

Student Role Online • Listen or read

• Complete problems or answer questions

• Explore simulations and resources

• Collaborate with peers

Online Communication Synchrony • Asynchronous only

• Synchronous only

• Some blend of both

Source of Feedback • Automated

• Teachers

• Peers

Table 1. 
Online design options [11].
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their lessons [14]. Despite being unsure of emergency remote teaching, educa-
tors have to continue to teach. According to Talidong [15] in her study of teachers 
involved in emergency remote teaching, the main findings of this study emphasise 
several aspects such as the positive outlook, concern for students, and instructional 
strategies of the Philippine teachers in implementing emergency remote teaching. 
Despite the difficulties to arrange lessons virtually from distance, the respondents 
were aware of the instructional strategies that could be employed.

In an attempt to ensure that teaching and learning online is effectively and suc-
cessfully achieved, Whittle et al. [16] proposed a framework for emergency remote 
teaching. These scholars combined two frameworks – Sawyer’s [17] framework for 
creating a learning environment and Garrison and Arbaugh’s [18] community of 
inquiry framework for online learning – to develop the emergency remote teaching 
environment framework. Findings from this study suggest that educators need to 
reaffirm their online presence by guaranteeing that they are visible accordingly 
either within or outside of the online teaching sessions.

Some educators may find it difficult to conduct online assessments during the 
emergency remote teaching phase. Rahim [19] suggested nine aspects that must be 

What to do? How to do? Online tools to use

Offer synchronous online 
office hours to support 
student learning and 
knowledge development

• Face-to-face meetings

• Telephone consultations

• Online audio/video

• Collaborate 
(Blackboard Learn)

• Skype

• Google Hangouts

Engage in personal 
communication with 
students, individually or as 
a group

• Email greetings

• Posted or recorded welcome 
messages (audio or audio + 
video)

• Post announcements on the 
course page

• Email

• Blackboard Video Tool

• Other lecture capture 
software (such as 
Camtasia, Mediasite)

Provide recorded lectures 
and assignment explanations

• Audio + video (highly 
recommended)

• Audio only (at minimum)

• Mediasite

• Audacity (audio only)

• Screencast-o-matic

• PowerPoint (with 
audio)

Provide direct (synchronous 
instruction)

• Develop seminar or lecture 
courses

• Facilitate meetings with 
students

• Set up student group work 
space

• Google Hangouts

Interact regularly with 
students, individually or in 
groups

• Email

• Participate in online group 
discussions

• Conduct chat sessions with 
individuals or groups

• Collaborate 
(Blackboard Learn)

• Google Hangouts

Create a positive learning 
environment to stimulate 
learning

• Show respect for students by 
appropriate conversational 
tone and word choice

• Email

Table 2. 
Selected facilitation strategies [13].
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considered when conducting online assessments during this phase. These include 
evaluating prerequisites for implementing online assessment; ensuring alignment 
of assessment activities with stated learning objectives; addressing the diversity 
of students’ situations; maintaining a good balance of formative and summative 
assessments; stimulating student learning with online assessment; considering for-
mat; scheduling and timing of tests; establishing clear communication to students 
regarding assessment matters; ensuring high-quality feedback; and addressing 
assessment validity threats. Although all these aspects can be familiar to some 
educators, others may find them new, yet helpful during this time of crisis.

A group of educators at Algonquin College [4] described the differences and evolu-
tions from emergency remote teaching to eventually, online teaching (see Table 3). 
What is reiterated is the fact that emergency remote teaching is a non-planned teach-
ing strategy, and it is just a temporary measure. To demonstrate further the meaning 
of emergency remote teaching, Figure 1 confirms some characteristics of emergency 
remote teaching, including the evolving expectations of the educators as well as 
students, and synchronous with asynchronous options for teaching and learning.

Based on Table 3, it can be concluded that when an academic programme is 
planned properly to be offered virtually, it can be categorised as online education; 
teaching and learning will be conducted online. Emergency remote teaching can 
ultimately become online teaching once it has stabilised and matured; by this, the 
author argues that there must be proper and adequate time allocated to design and 
develop the curricula, including the learning materials, activities and assessments.

To sum up this section, both online teaching and emergency remote teaching 
should be used in different educational situations. What the teaching world is 
facing now may best be solved by emergency remote teaching because educators 
are put into the positions of teaching online fully without having the time to plan, 
design and select the best teaching tools for the students.

3. Methodology

This research employed a case study approach in order to understand the chal-
lenges faced by educators teaching during the pandemic. Stake [20] noted that there 
are three kinds of case studies, namely intrinsic, instrumental and collective. An 
intrinsic case study focuses on understanding a specific case rather than focussing on 
a common understanding. Conversely, a collective case study is about understanding 
more than one case either at one site or multiple locations. Using Stake, this research 
is an instrumental case study, where it focuses on gaining a general understanding of 
an issue by studying a particular case, educators at the NDUM.

Figure 1. 
The scenario between face-to-face sessions and emergency remote teaching [4].
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Case studies have many advantages, such as allowing for comparative study and 
the support for generalisations [21, 22]. They are also empirically strong because 
they are grounded in observable realities. However, there are also weaknesses, the 
main one being that they lack statistical reliability because they can be narrow in 
their focus. Gummesson [23] counter-argued on the weaknesses of the case study 
method by insisting that statistical or scientific methods are less insightful in 
instances where understanding human behaviour is more important. In addition, 
the case study approach does not rule out statistical analysis. The current research 
uses quantitative data for descriptive and inferential analysis. This quantitative 
approach is chosen because the author wants to gauge the general perspectives of 
educators at the Defence University on teaching during the COVID-19 pandemic.

3.1 Population and sampling

There are 340 active academics at the NDUM during the period of data collec-
tion. The author chose convenience sampling because the potential respondents can 
be reached easily through WhatsApp and emails. There were 63 respondents out of 
340 academics (18.5 percent), who answered the online survey, and these were the 
basis for analysis and discussion in this chapter. The author did not force academics 
to complete the survey since it was on voluntary basis. Despite this small number of 
respondents, the author opines that the data were sufficient for preliminary discus-
sions on emergency remote teaching.

3.2 Research instrument and data collection

An online survey was used to collect data. Using Google Forms, items were 
arranged according to sections explained later. The survey can be found at https://
bit.ly/2Zaozjc (see Figure 2 for the screenshot of the survey), and it was available 
from the 5th of September until the 18th of September 2020 (about two weeks). 
Two methods were used to invite potential respondents; first, WhatsApp messages 
were sent to groups of faculties and academic centres at the NDUM, and second, 
emails were sent to all academics at the NDUM.

Items in the survey were divided into a demographic section, perceptions about 
online teaching and emergency remote teaching section, and commentary section. Two 
types of scales were used in the survey, a 4-point likert and 5-point likert scale, together 

Figure 2. 
The screenshot of the online survey.
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with ‘Yes,’ ‘No’ and ‘Not Sure’ scale. As emergency remote teaching is barely known to 
most educators, the author has specifically prepared four items on emergency remote 
teaching. Further, the items in the survey mostly originated from the existing literature 
on online teaching and emergency remote teaching. The survey was bilingual in order to 
cater for local and international academics at the Defence University.

3.3 Data analysis

The final data collected from 63 respondents were analysed using Statistical 
Package for Social Sciences (SPSS) Version 25, and they were presented in mostly 
descriptive statistics. Whilst descriptive data were used to answer the research ques-
tions posed earlier, inferential data provided different perspectives on the current 
teaching situations. Data analysis involved the use of frequency tables and graphs 
for percentages and figures. Since the objective of the paper is to investigate the 
roles of educators during the pandemic, descriptive data obtained were able to shed 
lights into the situations faced by the respondents. Meanwhile, inferential statistics 
were able to illustrate the relations or significance of variables in this study.

4. Findings

4.1 Demographic information

There are seven faculties and academic centres at the Defence University; given 
this, the online survey was only open to academics under these faculties and cen-
tres. Although there are also academics appointed as fellow researchers in centres 
of excellence at the Defence University, they are also part of these seven faculties 
and academic centres. Figures 3–6 illustrate the demographic information of the 
research respondents. To explain further the labels for the faculties and academic 
centres, below is the explanation for the acronyms used,

a. AKP – Defence Fitness Academy

b. PAP – Centre for Foundation Studies

c. PB – Language Centre

d. FKJ – Faculty of Engineering

e. FPPP – Faculty of Defence and Management Studies

f. FPKP – Faculty of Medicine and Defence Health

g. FSTP – Faculty of Science and Defence Technology

Based on Figure 3, it is evident that the respondents of this study mostly came 
from the Language Centre, 24 respondents, and the least number of respondents 
came from two faculties, the Defence Fitness Academy and Faculty of Medicine and 
Defence Health, with three respondents each. In terms of age range, most respon-
dents were between 36 to 40 years old (24 respondents) and the least number of 
respondents was at the range of 25 to 30 years old (two respondents).

In addition, most respondents have more than 10 years of teaching experience 
(31 respondents); nonetheless, it should be emphasised that the older the academics 
were does not equate to more years in teaching. This could be explained by the fact 
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Figure 4. 
The gender of the respondents (in number).

Figure 5. 
The age of the respondents (in number).

Figure 6. 
Years of teaching experience of the respondents (in number).

Figure 3. 
The respondents and their respective faculties/academic centres (in number).
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that some join teaching profession at a later age after gaining industrial experience. 
Further, the number of female respondents was slightly higher than the male coun-
terparts; in actual fact, this is the real resemblance of the total academic population 
at the NDUM, with about 50.3 percent female academics.

4.2 Descriptive findings

Data are explained in two main categories, including respondents’ perceptions 
about online teaching and their knowledge about emergency remote teaching, and 
respondents’ choice of platforms, strategies and applications during the pandemic. The 
first item asked was whether the respondents had experienced teaching fully online. 
44 respondents (69.8 percent) confirmed that they have had the experience, and 19 
respondents responded ‘No’ to this item. This item is key in understanding the responses 
for the subsequent items asked. The author opines that some respondents have not been 
involved completely in teaching online fully because they teach the Foundation and 
Diploma students, who were not in sessions from March until July 2020.

The next three items sought respondents’ knowledge and awareness on the 
differences between emergency remote teaching and online teaching. The findings 
are summarised in Figures 7–9 below. It can be discerned from these figures that 
respondents at the NDUM were not sure of what emergency remote teaching is and 
its differences to online teaching. The majority of the respondents chose ‘Not Sure’ 
for these three items. This is not surprising since emergency remote teaching is a 
new and temporary solution to teaching in times of crisis.

The respondents were also asked on the perceptions about teaching online fully. 
Figure 10 illustrates the views of all respondents. A 4-point likert scale was used 
for this item, ranging from ‘Strongly Not Effective’ (1) to ‘Strongly Effective’ (4). 
As can be observed, 44.4 percent of the respondents (28 people) opted for ‘Not 

Figure 7. 
Responses to the item “Understand the concept of Emergency Remote Teaching” (in number).

Figure 8. 
Responses to the item “Able to distinguish between emergency remote teaching and online teaching”  
(in number).



E-Learning and Digital Education in the Twenty-First Century

200

Effective,’ and 7.9 percent (5 people) opted for ‘Strongly Not Effective.’ Combining 
these two scales makes up for the slight majority of the respondents, who opined 
that teaching online fully lacks effectiveness (33 respondents or 52.3 percent).

In addition, Tables 4 and 5 tabulate the views of the respondents on what platforms 
and strategies that they used the most during the pandemic and the most effective 
platforms and strategies in their opinions. From Table 4, it can be deduced that 
WhatsApp is often (19 respondents) and always (18 respondents) used by the respon-
dents, together with MS Teams for Video Conferencing (51 respondents) and Quizzes 
(34 respondents). Further, Table 5 shows similar platforms and applications that the 
respondents believed to be the most effective (combining ‘Effective’ and ‘Strongly 
Effective’), WhatsApp and MS Teams for Video Conferencing and Quizzes with 44, 58 
and 53 respondents, respectively. In additions, respondents also opined that Al-Fateh 
e-Learning Portal, Google Forms, Google Meet and Zoom to be effective platforms too.

4.3 Inferential findings

This section explains the relations between selected items in the survey. Four sets 
of items will be tested on the strength of relations, and they are firstly correlation 
between years of teaching experience and the ability to distinguish between emer-
gency remote teaching and online teaching (Figure 11); secondly, between opinions 
about teaching online fully and opinions about blended teaching (Figure 12); thirdly, 
between years of teaching experience and perceptions about blended teaching 
(Figure 13); and lastly between years of teaching experience and opinions about 
teaching online fully (Figure 14).

There are numerous ranges and interpretations on the correlation indicators (see 
Table 6); the author opts for the indicators by Sarwono [24] simply because the 
indicators are more representative of the author’s data. The indicators are divided 

Figure 9. 
Responses to the item “Emergency Remote Teaching and Online Teaching are similar” (in number).

Figure 10. 
Responses to the item “Perceptions about teaching online fully” (in number).
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into six ranges; they begin with ‘0’ to indicate no correlation of the variables, and 
end with ‘1’ to depict a perfect correlation between two variables. Correlation data 
can also be positive and negative, indicating the directions of the relations.

Based on Figures 11–14, it can be concluded that there are negative and positive 
correlations between the items; positive correlation suggests that when one variable 
increases, the other also increases, and negative correlation indicates otherwise. For 
example, there is a very weak correlation (negative, −.071) between years of teach-
ing experience and the ability of respondents to distinguish between emergency 

Online Teaching Platforms/Scales Never Rarely Sometimes Often Always

WhatsApp 9 6 11 19 18

Al-Fateh e-Learning Portal 9 8 12 20 14

MS Teams (Video Conferencing) 1 4 7 25 26

Kahoot! 33 4 15 8 3

Google Forms 13 7 19 12 12

MS Teams (Quizzes) 13 5 11 16 18

Exam.Net 50 3 3 5 2

Google Meet 24 9 10 16 4

Twitter 56 3 1 3 0

Facebook 52 6 0 5 0

Telegram 38 5 9 7 4

Skype 35 11 7 9 1

Zoom 16 9 13 19 6

Table 4. 
Responses to the item “Online teaching platforms and strategies that respondents use the most” (in number).

Online Teaching Platforms/Scales Strongly Not 
Effective

Not 
Effective

Effective Strongly 
Effective

WhatsApp 4 15 27 17

Al-Fateh e-Learning Portal 5 11 33 14

MS Teams (Video Conferencing) 0 5 29 29

Kahoot! 11 17 29 6

Google Forms 1 8 43 11

MS Teams (Quizzes) 4 6 37 16

Exam.Net 17 17 26 3

Google Meet 10 11 31 11

Twitter 38 22 11 0

Facebook 29 23 10 1

Telegram 19 20 22 2

Mentimeter 20 23 19 1

Skype 13 20 26 4

Zoom 10 11 36 6

Table 5. 
Responses to the item “Online teaching platforms and strategies that are most effective” (in number).



E-Learning and Digital Education in the Twenty-First Century

202

remote teaching and online teaching (see Figure 11). What this suggests is that as 
the years of teaching experience increase, the respondents were perhaps not able to 
distinguish between emergency remote teaching and online teaching.

Meanwhile Figure 12 illustrates a sufficient correlation (positive, .407) 
between opinions of respondents about teaching online fully and blended 
teaching. Thus, as more respondents chose to agree with teaching online fully is 

Figure 11. 
Correlations between teaching experience and ability to differentiate emergency remote teaching and online 
teaching.

Figure 12. 
Correlations between opinions about teaching online fully and opinions about blended teaching.

Figure 13. 
Correlations between teaching experience and opinions about blended teaching.
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less effective, the more they opined that blended teaching is suitable for them. 
Further, Figure 13 demonstrates that there is a very weak correlation (nega-
tive, −.175) between years of teaching experience and opinions about whether 
blended teaching is suitable for the respondents; as the years of teaching 
increase, the respondents’ view on whether blended teaching is suitable for them 
decreases. In addition, Figure 14 illustrates that there is a very weak correlation 
(positive, .126) between years of teaching experience and opinions about teach-
ing online fully. This illustrates that as years of teaching experience increase, 
the views that teaching online fully is not effective also increase, although the 
correlation is relatively small and weak.

5. Discussions

From the data presented in the previous section, the author argues that, 
especially for the inferential statistics, too many respondents opted for ‘Not 
Sure’ when asked about emergency remote teaching and online teaching. In their 
defence, the author opines that since emergency remote teaching appears out of a 
sudden, these respondents may not be able to clearly define between emergency 
remote teaching and online teaching. Nonetheless, the data become a bench-
mark for the next step that must be taken by all educators in preparing for the 
unknown challenges.

Two research questions were posed earlier. The first is whether the educators at 
the NDUM were ready to embark on teaching during times of crisis, and the second 
is the platforms, tools and applications that were used by the educators during the 
pandemic. For the first research question, the author argues that the majority of 

Figure 14. 
Correlations between teaching experience and opinions about teaching online fully.

Range Interpretations

0 No correlation

0.00–0.25 Very weak correlation

0.25–0.50 Sufficient correlation

0.50–0.75 Strong correlation

0.75–0.99 Very strong correlation

1 Perfect correlation

Table 6. 
Correlation indicators (positive and negative) [24].
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the respondents were ready to teach during the pandemic; nonetheless, they were 
not able to clearly distinguish between their teaching situation and environment at 
the time, which is emergency remote teaching and online teaching. This is based on 
Table 4, where the respondents were able to name the platforms and applications 
used for teaching, and Table 5, where they gave their perspectives on the effective-
ness of the platforms and applications used.

Regardless of this, most respondents responded ‘Not Sure’ for survey items on 
differences between emergency remote teaching and online teaching, understand-
ing of what emergency remote teaching is, and on whether both concepts are 
similar (refer to Figures 7–9). In addition, some respondents claimed in the com-
mentary section of the survey that face-to-face teaching is never to be replaced by 
emergency remote teaching or online teaching. They believed that teaching con-
ducted fully online is not effective. The inferential statistics also support this  
(see Figure 12); most respondents opined that teaching online fully is not effective, 
and that blended teaching suits them better (as the number of respondents choos-
ing teaching online fully is ineffective increases, so does that number of respon-
dents who agreed that blending teaching is suitable for them).

For the second research question, it is found that most respondents utilised 
WhatsApp and MS Teams (for video conferencing and quizzes). Although the other 
options were also selected by some of the respondents (see Tables 4 and 5), the 
author argues that these two platforms and applications are easily accessible to both 
educators and students. Almost all have WhatsApp application installed in their 
mobile phones, and MS Teams is subscribed by the NDUM.

The author also argues that where some of the platforms and applications have 
never been used by the respondents, the sudden change of teaching scenario and envi-
ronment does not warrant time for the respondents to explore these other platforms 
and applications, such as Twitter, Facebook and Exam. Net (56, 52 and 50 respondents, 
respectively had never used these during the pandemic). Further, based on the com-
mentary section of the survey, a few respondents opined that in order to utilise some of 
the platforms and applications, educators and students require a stable connection to the 
Internet and a huge data consumption; the question remains whether both educators 
and students have these Internet stability and ample Internet data.

Given all these discussions, the author opines that the most important finding of 
this study is the roles of educators in an emergency remote teaching environment. 
There are two main roles. Firstly, educators must be prepared to have an online pres-
ence; either a small or big online presence depends on the students’ level of compe-
tency of the lessons. This online presence is crucial in motivating and encouraging the 
students to stay focus and active online. Secondly, choosing the best and most suitable 
platforms is also important. There are no fixed rules on choosing what is best for both 
the students and educators. Notwithstanding this, knowing what the students require 
and their capability to be online may dictate the choice of suitable strategies and 
platforms in an emergency remote teaching environment.

6. Recommendations

Two recommendations can be offered based on the findings of this study. First, 
the academics must be made aware of the differences between emergency remote 
teaching and online teaching. Knowing and understanding of what emergency 
remote teaching is allow the academics to choose the most appropriate teaching plat-
forms, strategies and applications post COVID-19. Where students are still required to 
learn online, so does the teaching practice continue online. Table 3 may be of assis-
tance to all educators, who want to ensure that their teaching benefits the students.
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Second, the administrators of the higher learning institutions (and secondary 
as well as primary schools) may need to invest on redesigning and revamping the 
existing curricula in order to match post COVID-19 teaching and learning environ-
ment. The educational institutions must be ready to offer systematic and effective 
online education, including online activities, learning and teaching interactions, 
materials and assessments. Redesigning and revamping the curricula become 
necessary as some learning and teaching activities cannot be executed online; thus, 
other platforms and strategies must be chosen and applied to give students the 
knowledge, exposure and experience that they need.

7. Conclusion

The objective of this chapter is to identify the roles of educators, especially at the 
NDUM during the COVID-19 outbreak. Two research questions have been answered 
using the case study and quantitative approaches to research. This chapter has pre-
sented data that lead to three major findings. First, despite being ready to teach online 
fully, some respondents at the NDUM were not able to distinguish between emer-
gency remote teaching and online teaching. Based on the data, the respondents are 
unsure of the differences between the two; both adopt different strategies of teaching.

Second, based on the data too, the respondents opined that WhatsApp and MS 
Teams are two platforms and applications that they used the most and were the 
most effective employed during this time of crisis. Although there are no specific 
guidelines on what strategies and platforms that must be adopted, the respondents 
chose what were the most convenient to them. These options may and may not be 
effective for all students, and these may be investigated in the near future.

Third, there are two major roles of educators teaching during the COVID-19 pan-
demic, including educators’ willingness to have an online presence and the ability to 
choose the best teaching and learning platforms and applications. Educators’ online 
presence, either big or small, encourages and motivates students to actively partici-
pate during online learning sessions. Students know that they are not alone; there 
are peers as well on educators to support them. When educators have established this 
online presence, they become indirectly aware of the platforms and applications that 
could be beneficial and effective for the teaching and learning activities, online.

Future research may want to also focus on collecting opinions from a bigger 
population, across the nation, and may want to investigate the journey of educators 
at primary and secondary schools. Comparing what happened during the teaching 
processes at various institutions may help academics to improve their teaching strat-
egies and allow academics to learn from one another. As the new normal in teach-
ing and learning is here to stay, educators must brave the challenges that come in 
various forms and aspects; they must be prepared to adapt and adopt new concepts 
of teaching, whatever these might be!

Conflict of interest

The author declares no conflict of interest.

Notes/thanks/other declarations

The author thanks all survey respondents for their time and cooperation in 
completing the online survey, which is available at https://bit.ly/2Zaozjc.



E-Learning and Digital Education in the Twenty-First Century

206

Author details

Jowati Juhary
National Defence University of Malaysia, Kuala Lumpur, Malaysia

*Address all correspondence to: jowati@upnm.edu.my

© 2020 The Author(s). Licensee IntechOpen. This chapter is distributed under the terms 
of the Creative Commons Attribution License (http://creativecommons.org/licenses/
by/3.0), which permits unrestricted use, distribution, and reproduction in any medium, 
provided the original work is properly cited. 



207

Emergency Remote Teaching during COVID-19 Pandemic: Roles of Educators in Malaysia
DOI: http://dx.doi.org/10.5772/intechopen.95071

[1] Buheji M, da Costa Cunha K, Beka G, 
Mavrić B, de Souza YLdC, da Costa 
Silva SC, Hanafi M, Yein TC. The Extent 
of COVID-19 Pandemic Socio-Economic 
Impact on Global Poverty: A Global 
Integrative Multidisciplinary Review. 
American Journal of Economics. 
2020; 10,4: 213-224. DOI: 10.5923/j.
economics.20201004.02

[2] Demirbas D, Bozkurt V, Yorgun S, 
editors. The COVID-19 Pandemic and 
Its Economic, Social, and Political 
Impacts. Istanbul: Istanbul University 
Press, 2020

[3] Hibrahim MA. Pensyarah Belum Sedia 
Mengajar Secara ‘Online’ (Lecturers 
are not ready to teach online). Sinar 
Harian. 2020, 17 November. Available 
from: https://www.sinarharian.com.
my/article/110517/BERITA/Nasional/
Pensyarah-belum-sedia-mengajar-
secara-online [Accessed: 2020-11-18]

[4] Characteristics of Remote and Online 
Teaching – Learning and Teaching 
Services, Algonquin College [Internet]. 
2020. Available from: https://www.
algonquincollege.com/lts/files/2020/05/
Characteristics-of-Remote-and-Online-
Teaching.pdf [Accessed: 2020-09-11]

[5] Hodges C, Moore S, Lockee B,  
Trust T, Bond A. The Difference 
Between Emergency Remote Teaching 
and Online Learning [Internet]. 2020. 
Available from: https://er.educause.edu/
articles/2020/3/the-difference-between-
emergency-remote-teaching-and-
online-learning [Accessed: 2020-09-02]

[6] Bozkurt A, Sharma, RC. Emergency 
remote teaching in a time of global 
crisis due to Corona Virus pandemic. 
Asian Journal of Distance Education. 
2020;15,1: i-vi. DOI: 10.5281/
zenodo.3778083

[7] Abdalellah OM, Basim AK, Abdul N, 
Vigil JV. Emergency remote teaching 

during Coronavirus pandemic: the 
current trend and future directive 
at Middle East College Oman. 
Innovative Infrastructure Solutions. 
2020;5,72:1-11. DOI: 10.1007/
s41062-020-00326-7

[8] Bakia M, Shear L, Toyama Y,  
Lasseter A. Understanding the 
Implications of Online Learning for 
Educational Productivity [Internet]. 
2012. Available from: https://tech.
ed.gov/files/2013/10/implications-
online-learning.pdf [Accessed: 
2020-08-14]

[9] Horn M, Staker H. Blended: Using 
Disruptive Innovation to Improve 
Schools. San Francisco: Jossey-Bass, 
2014

[10] Hoi SCH, Sahoo D, Lu J, Zhao P. 
Online Learning: A Comprehensive 
Survey [Internet]. 2018. Available from: 
https://arxiv.org/pdf/1802.02871.pdf 
[Accessed: 2020-09-18]

[11] Means B, Bakia M, Murphy R. 
Learning Online What Research Tells 
Us About Whether, When and How. 
London: Routledge, 2014

[12] Manfuso LG. From Emergency 
Remote Teaching to Rigorous Online 
Learning [Internet]. 2020. Available 
from: https://edtechmagazine.
com/higher/article/2020/05/
emergency-remote-teaching-rigorous-
online-learning-perfcon [Accessed: 
2020-09-01]

[13] Boon B. Active Online Teaching 
Strategies – Sharing Best Practices 
[Internet]. 2015. Available from: 
https://www.researchgate.net/
publication/272680707_Active_Online_
Teaching_Strategies-Sharing_Best_
Practices. [Accessed: 2020-08-15]

[14] Golden C. Remote Teaching: 
The Glass Half Full [Internet]. 2020. 

References



E-Learning and Digital Education in the Twenty-First Century

208

Available from: https://er.educause.edu/
blogs/2020/3/remote-teaching-the-
glass-half-full [Accessed: 2020-09-02]

[15] Talidong KJB. Implementation of 
emergency remote teaching (ERT) 
among Philippine teachers in Xi’an, 
China. Asian Journal of Distance 
Education. 2020;15,1: 196-201. DOI: 
10.5281/zenodo.3881825

[16] Whittle C, Tiwari S, Yan S, 
Williams J. Emergency remote teaching 
environment: a conceptual framework 
for responsive online teaching in crises. 
Information and Learning Sciences. 
2020; 121, 5/6: 311-319. DOI: 10.1108/
ILS-04-2020-0099

[17] Sawyer RK, editor. The Cambridge 
Handbook of the Learning Sciences 2nd 
ed. New York: Cambridge University 
Press, 2005

[18] Garrison DR, Arbaugh JB. 
Researching the community of inquiry 
framework: review, issues, and future 
directions. The Internet and Higher 
Education. 2007;10, 3: 57-172

[19] Rahim AFA. Guidelines for online 
assessment in emergency remote 
teaching during the COVID-19  
pandemic. Education in Medical 
Journal. 2020;12, 2:59-68. DOI: 
10.21315/eimj2020.12.2.6

[20] Stake RE. The Art of Case Study 
Research. Thousand Oaks: Sage 
Publications, 1995

[21] Eisenhardt KM. Building Theories 
from Case Study Research. Academy 
of Management Review. 1989; 14, 4: 
532-550. DOI: 10.2307/258557

[22] Cohen L, Manion L, Morrison K. 
Research Methods in Education 6th ed. 
London: Routledge, 2007

[23] Gummesson E. Qualitative Methods 
in Management Research. London: Sage 
Publications, 2000

[24] Sarwono J. Path Analysis 
Dengan SPSS. Jakarta: PT Alex Media 
Computindo; 2012



209

Chapter 11

Developing Professionals: 
Experience from a Distance 
Learning Short Course during the 
COVID-19 Pandemic
Beatriz De Castro Magalhães, Adriana Vieira Nobre, 
Rachel Cardoso De Almeida, Laís Barreto De Brito Gonçalves, 
Liz Marjorie Batista De Freitas Leite, 
Maria Do Socorro Vieira Lopes, Jucier Gonçalves Júnior, 
Evanira Rodrigues Maia and Grayce Alencar Albuquerque

Abstract

The developing and delivering of distance education (DE) courses in the stricto 
sensu reality in nursing arises in order to strengthen training processes in this area to 
sensitize critical and reflective professional performance. Thus, this book chapter 
seeks to report the experience of master’s students of the Academic Master’s Course 
in Nursing at the Regional University of Cariri, Ceará, Brazil, in the construction 
and tutoring of a course in the DE modality. Descriptive study, of the experience-
report type, resulting from the elaboration and development of a short course on 
COVID-19, offered in the modality of distance learning, by stricto sensu postgradu-
ate students, destined to graduate nursing students. The experience of developing 
the short course was positive in the sense of teaching practices, and occurred 
collectively, through discussions and exchange of knowledge between professors 
and students, in a planned and organized way. Even before operational limitations, 
the total process of planning, designing, developing and delivering the short course 
was considered a successful experience. The recognition of the potentialities and 
difficulties of the process helped formulating and applying the short course, always 
based on objectives centered on the perspectives of the students and tutors.

Keywords: COVID – 19, Education, Distance, Andragogy, Critical reasoning, 
Learning, Nursing, Brazil

1. Introduction

Education is considered an indispensable tool for the possibility of social  
ascension and better living and working conditions [1]. With the advent of the 
industrial revolution in England, during the 18th century, new professional profiles 
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began to be required, no longer contemplated only with basic education, under the 
limits of the banking model of education [2].

In the Brazilian context, the teaching-work linking began to be thought of with 
the institutionalization of the public school in the 20th century, whose goal was 
training workers, still configured as an exclusion, not solving, for example, the 
problem of illiteracy, which is still one of the challenges in the 21st century added to 
so many others, such as the teaching-technology relationship [3].

In addition, teaching in the 21st century was, and continues to be, marked by 
challenges related to the insertion of communication and information technologies 
in teaching and learning environments, as well as by the reinforcement of the pro-
fessor’s role in promoting inclusive learning that regards diversity and the linking of 
new technologies to the educational process [4].

The new profiles required led to the stimulation of the teaching career 
aimed at strengthening the student capacity anchored in the tripod intellectual 
capacity; reading of the reality and its transformation by experience; factors 
highlighted in Higher Education [2] and with important impacts on professional 
qualification. In addition to the qualification of profiles and training of profes-
sionals, the need for scientific instrumentalization is urgently required, impor-
tant for developing an evidence-based professional practice, especially when 
considering some professions, such as Nursing, recognized as a science through 
research based on high scientific rigor; mostly performed by stricto sensu1 post-
graduate courses [5].

Graduate courses in the stricto sensu modality should anchor their educational 
processes in the autonomy and critical reflection of students, aiming not only at 
the training of future professors, but also of professionals capable of replicating the 
ethical and scientific precepts that contribute to valuing research and science [5]. 
However, the current epidemiological context of the COVID-19 pandemic imposed 
a surprising and challenging reality on the educational scenario due to the need for 
social distancing [6].

However, those courses were affected by the current epidemiological context of 
the COVID-19 pandemic, which imposed a surprising and challenging reality on the 
educational scenario, due to the need for social distancing [7].

Thus, the follow-up of face-to-face courses in the online format began to be 
boosted, which, despite being considered an alternative, implies challenges, not 
only for those with limitations of access to technical and digital resources, but also 
for the teaching community, which identified the need to rewind and adapt to 
new methodologies of remote teaching (synchronous and asynchronous) and/or 
Distance Learning (DL) [6].

In this scenario, there came the need for online courses, which, despite 
considered an alternative, entails challenges not only to those who do not have 
access to technical and digital resources satisfactorily, but also to the teaching 
community, who faced the need to re-develop and adapt new methodologies to 
remote Education or Distance Learning (DL) [8], and among those institutions, 
the Academic Master’s Program in Nursing (AMPN) of the Regional University 
of Cariri (URCA) stands out, inserted in the countryside of Ceará, in northeast-
ern Brazil.

It is noteworthy that, in this region, where the course is located, only 51% of 
households have access to the Internet [9], which entails more challenges to the 
continuity of teaching activities [10]. In this sense, specifically in the AMPN, the 
challenges imposed motivated professors and students to rethink their subjects, 

1 Courses offered by universities, usually state and federal, from which students are dedicated to 
conducting research and teaching training.
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such as the discipline of Higher Education Methodology (HEM), aiming to resolve 
barriers in the teaching and learning process amid the need to refine classes to the 
remote modality, as well as contribute, in some way, to coping with the current 
pandemic.

Thus, based on the principles of andragogy and meaningful learning, focusing 
on the student figure in the scenario of his/her learning [11], the professors of the 
discipline of Higher Education Methodology of the aforementioned course, aim-
ing to stimulate innovation, inciting teaching practice and immersing the master’s 
students in the reality faced by teaching in pandemic times, established as one of 
the activities of the discipline the development of distance courses for the academic 
community.

Through the need to integrate the COVID-19 theme into the scenarios of health 
education, specifically in the nursing area, and aiming to raise awareness and con-
tribute to professional performance, as well as to stimulate individual, community 
prevention and intensification of strategies to cope with the pandemic, it became 
relevant that the course developed addressed this theme.

Although important, there is a challenge to put into practice the proposal, since, 
in times of COVID-19, the tensions arising from the uncertain future, together with 
difficulties in accessing the Internet and home environment often innocuous to 
concentration for the studies, instill concerns about the best possibilities of offering 
a short course that may provide satisfactory performance of students.

Nevertheless, such challenges are necessary to support a problem-solving sense 
in master’s students, allowing cultivating their criticality and preparing for the 
future “being a professor”, which can still be permeated by the repercussions of the 
pandemic.

Thus, the objective was to report the experience of master’s students from 
the Academic Master’s Course in Nursing of the Regional University of Cariri 
(URCA), in the construction and tutoring of a course in the DL modality entitled 
“Epidemiological, clinical, preventive and social aspects of COVID-19”.

2. Study context

The pandemic caused by COVID-19 is a larger public health problem that 
presents aggressively, taking the lives not only of the elderly, initially considered as 
the main risk group, but also of children, young people and adults, who have also 
been affected by the disease.

In view of the problem, the measures of isolation and social distance adopted 
by all countries, through legislative instruments, have an impact on the economy 
of these countries, reflecting on the stoppage of different services and activities, 
including educational and teaching activities [12].

In this sense, as the need for social distancing increases, the need for informa-
tion about the new coronavirus and its impacts on society also intensify. It is note-
worthy that most information is obtained through digital means and can contribute 
to prevent the spread of the virus and reduce the exposure of the population and 
health professionals to the pathology.

Thus, the dissemination of information on the pandemic occurs through digital 
technologies and virtual teaching platforms, which is in use in basic and higher 
education, as pointed out in the study by Ferreira, Branchi and Sugahara [13], 
who highlight that teaching with the use of remote resources must be organized, 
considering the characteristics, the content of the subjects, as well as the use of 
instructional resources; which predisposes the professor to diversify his/her  
teaching methodological strategies [13].
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It is noteworthy that the teaching process offered on virtual platforms is inter-
spersed both by synchronous (real-time) classes and by asynchronous classes 
(recorded classes), allowing the display and sending of material through techno-
logical platforms. It is worth mentioning the modality of personalized distance 
learning, with individual attention to students through a type of tutoring [14].

However, although in pandemic times the provision of distance learning is 
stimulated, it is important to consider social vulnerabilities, which impact difficul-
ties in access to social services, such as education, through limitations of internet 
access, technologies and environment unfavorable to the teaching-learning process 
[15]. It is also worth mentioning the overload of teaching work, resulting from the 
increased online workload that follows challenges still faced to adapt to the new 
model of teaching, learning and evaluation [16].

In addition to the aforementioned challenges, it is also important to consider the 
potential of remote education, such as the possibility of innovating in educational 
strategies based on digital technologies [17]. As long as it is implemented fairly and 
valuing the organization of the appropriate content and platforms, it is possible to 
present itself as a timely strategy for the current scenario.

The teaching and learning process in the remote environment must involve 
stimulation, development of critical skills and reflective competences, which can 
integrate elements and level the pedagogical proposal to the needs and contribu-
tions regarding the teaching role and the dissemination of knowledge on issues of a 
social, collective and educational nature [13].

In view of this, this short course was guided by the need to convey information 
about the new coronavirus and its impacts to nursing students, as well as to con-
tribute as a master’s program in coping with the pandemic, which was added to the 
stimulation of teaching roles in students.

3. Methodology

3.1 Design

This is a descriptive study, of the experience-report type, resulting from 
the elaboration and development of a short course on COVID-19, offered in the 
Distance Learning (DL) modality by stricto sensu postgraduate students, destined to 
undergraduate nursing students.

3.2 Methods

The construction of the short course occurred as part of the evaluation activi-
ties of the Higher Education Methodology (HEM) course of the Academic Master’s 
Program in Nursing of the Regional University of Cariri (URCA), from April to 
June 2020.

The discipline aimed to contribute to the development of teaching skills in stu-
dents, encouraging the active participation of students in the production of knowl-
edge, understanding of methodological theoretical bases on teaching practice and 
intensifying the capacities of content production, virtual environment organization 
and tutoring. The proposal was to divide into teams with five master’s students for 
the development of three short courses, with the offer of 20 places each.

For the preparation of the short course, initially, the teaching plan was 
constructed, guided by the professors of the discipline through the sequence of 
contents worked in remote classes, based on the literature pertinent to the  
theme and specific orientation of the groups. In the plenary presentation, 
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professors and students were able to suggest changes, corrections and referrals to 
be observed by the three teams.

3.3 Ethical issues

As an experience report, this study does not require approval by the Research 
Ethics Committee. However, it is worth mentioning that, referring to the prepara-
tion and implementation of the short course, conducts were followed, which did not 
imply constraints or harm to the students. Moreover, the experience was carefully 
described, following the precepts of anonymity and confidentiality of the partici-
pants’ identities and personal information.

4. Results

In a meeting scheduled to discuss and define the theme of the short course, 
taking into account the pandemic scenario and the need for training of nursing 
students (future health professionals) for professional practice, contributing not 
only to the care quality, but also to biosafety, the theme chosen focused on epide-
miological, preventive and social clinical aspects of COVID-19.

Thus, considering that the pandemic exposed several aspects for health care, 
not only the biologicist aspect was conceptualized, but also the perspective of 
health social determinants was integrated in the theme, which led to a process of 
previous reading to stimulate reflections, being essential for personal and profes-
sional deconstruction of the master’s students, providing self-learning and inciting, 
during classes, the criticality of the students.

To guide the construction of the short course, a teaching plan was elaborated 
that allowed both the self-learning of the students, as well as the organization of 
competencies, contents, use of resources, materials and complementary training 
strategies. It is emphasized the initial difficulty experienced by the team in the 
elaboration of the teaching plan and by the inexperience with the process; condition 
duly provided by the follow-up and teaching guidelines and by the in-depth studies 
on the subject.

The elaborated teaching plan led the entire development of the short course, 
focusing on the elaboration of learning objectives and competencies, conducting 
the entire process of content construction and preparation of evaluative activities.

Thus, the short course was entitled “Epidemiological, clinical, preventive 
and social aspects of COVID-19” and divided into four modules, namely: I) 
Epidemiological Aspects of COVID-19; II) Clinical Aspects of COVID-19; III) 
Guidelines and Prevention Measures of COVID-19 and IV) Social Aspects of 
the COVID-19 Pandemic; with a course load of five hours each module, totaling 
20 hours and at the time, limiting to 20 applications for the students of the nursing 
undergraduate course, published on social networks.

The general objective of the short course was to address the epidemiological, 
clinical, preventive and social aspects of COVID-19 based on the principles of 
learning, educational skills and cognitive, procedural and attitude domains accord-
ing to Bloom taxonomy. The desired competence was the ability to understand the 
theoretical and conceptual principles related to COVID-19, information on epide-
miological aspects, clinical approach, guidance on preventive and coping measures, 
as well as reflections on social aspe0cts of the health context.

The process of construction of its content took place through the research 
and in-depth reading of articles, handbooks and protocols of the World Health 
Organization, the Ministry of Health and the Health Department of the State of 
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Ceará, seeking to extract contents necessary for the students’ training process and 
their adaptation to educational strategies, compiling them in an easy-to-understand 
didactic language, which required reading and rereading the matrices of content 
and adequacy of the material produced for the short course.

The material produced concerns the slides that contained abstracts of the main 
points addressed in the handbooks, protocols and articles, as well as images, gifs 
and videos to illustrate the various contents. The students understand the adoption 
of slides as reading guides, requiring subsequent access to the complete documents 
for students to study. The integration of visual resources was seen as fundamental 
to boost the short course, due to the impossibility of practical activities in the DL 
model, such as the exposure of the correct technique for hand hygiene and wearing/
removal of Personal Protective Equipment (PPE).

Regarding the challenges of contemporary learning, in addition to the prepara-
tion of contents, it is necessary to adapt methodologies and value the integration 
of students to their own learning process. Thus, acting as students (in the master’s 
degree) and at the same time as facilitators (in the short course), it was possible to 
experience the educational and evaluative processes that permeate learning.

The digital setting of the course occurred through a Virtual Learning 
Environment (VLE) of the Google Classroom platform, where 75% of this occurred 
through web conference and 25% through recorded classes, available at the virtual 
environment. A group was also created in the WhatsApp application to welcome 
and answer the doubts of the students, which facilitated the work of the tutors by 
allowing interaction with the students, currently hindered by social distancing.

The short course was mostly taught online through the Google Meet app. In both 
the online form and the recorded class, the texts were made available for prior read-
ing in the Virtual Learning Environment (VLE) platform and, after each module, 
the slides of the contents taught were made available, aiming to provide the guiding 
points for future theoretical deepening in the cited references.

Moreover, aiming to ensure the reading of the materials in a timely manner, 
the short course occurred in two weeks, providing the interval of one to two days 
between one module and another, envisioning to offer timely time to solve the 
activities of each content.

The strategies for addressing the subjects ranged from dialogued exposure to 
the discussion of articles in plenary sessions, participation in group dynamics with 
brain storm and elaboration of word cloud, which were perceived by the master’s 
students as essential strategies to stimulate the participation of synchronous 
activities.

These strategies aimed at facilitating learning, given the current scenario of 
extreme mechanization of content due to the pandemic, which considered to stimu-
late the greater participation of students through reflective educational approaches, 
aimed at a perspective of content integrated to the sanitary and social context, 
resulting from the conjuncture generated by the COVID-19.

To assess competencies, the activities chosen were multiple choice questions, 
dissertation evaluation, form with questions of subjective answers elaborated in 
Google Forms and evaluation of the participation of the students in the discussions.

The students were evaluated for attendance, frequency and delivery of evalu-
ation activities, in which the approval criterion included participation in at least 
three modules and a minimum score of seven total points. Moreover, for each 
activity, evaluation criteria were established according to active participation in the 
classes offered and the discussions of the themes taught.

Module I obtained the highest percentage of participants and predominance of 
grades above average (7.0); in modules II and III, despite having 85% participation, 
varied scores were graded, some above and others below the established average; 
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in module IV, the participation was 65% of the students and despite scoring equal to 
or higher than the average, the tutors worried about the possibility of failures.

Regarding this concern, there were difficulties in performing the course registered 
by the students in a spreadsheet elaborated by the tutors and that converge with the 
deficit of their attendance. On the first day, only 18 people participated, among which 
only 12 completed the last module. On the frequency, 10 students actively participated 
(100%), seven were present in three modules (75%) and three attended only 25% of 
the short course. Concerning the number of approved by grade, 12 students obtained a 
score higher than seven and eight did not reach the required grade for approval.

In the students’ perspective about self-assessment, the short course was suc-
cessful, in relation to the content, disposition and organization of the materials and 
preparation of the tutors. However, it is appropriate to highlight that, at the times 
established for the tutorial or online classes, students faced some obstacles, such 
as technical problems with communication devices and personal reasons, which 
hindered the completion of the short course.

In general, the goals established and defined in the teaching plan were achieved, 
however, some challenges were identified along the route, especially in relation 
to the interactivity impaired by distancing, which directly affected the reflection 
of being a student in times of COVID-19. The challenges are necessary to identify 
weaknesses, potentialities and value the successes and modify the educational 
proposal.

The performance in teaching goes beyond the production of content. The 
students were able to glimpse, early, the teaching role and acquired confidence 
and autonomy over the teaching process, conquering throughout this growth and 
professional development.

5. Discussion

DL teaching has been growing considerably in Brazil and in the world, being 
fundamental in educational inclusion, although challenges are present in this 
type of teaching. According to a study by Santos and Santos [18], conducted with 
students of the social work course, these point to self-discipline to access classes and 
activities as the main difficulty, requiring conciliation with work, with difficulties 
in conducting their own teaching and lack of stimulus.

In the different teaching scenarios, digital information and communication 
technologies, until the present date of confirmation of the COVID-19 pandemic, 
were only used as complementary and alternative resources to pedagogical prac-
tice. However, during the pandemic, they were established as essential tools in the 
mediation of teaching and learning processes [12].

The current health situation throws additional challenges to access these tools 
concerning digital inclusion and reinforces the importance that its supply is not 
limited to contextual impositions, but rather to the contributions that DL can 
have in the educational context, contributing to the dissemination of knowledge. 
Furthermore, they help improving the quality of information and combating and/
or coping with false news, as intended in the aforementioned short course [19].

Thus, planning stands out as an essential step for the success in the offer and 
application of the short course, considering that it not only directs its organization, 
but also anchors the construction of the content, which is greatly enhanced when 
the work is stratified as a team, whose organizers share their differentiated skills in 
the construction of a common purpose [20].

It is worth mentioning that the planning considered that the outbreak of the 
pandemic surprised the whole society with increasingly alarming numbers of 
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contagion and death [21], which required/requires social support to flatten the 
curves of infections, such as the real need for professional qualification in health, in 
its broadest contexts, from academia to professional action on the subject.

In this perspective, the nursing student stands out, who, since graduation, is 
stimulated to the process of health promotion [22], which, during the pandemic, 
is indispensable, for both the co-responsibility of those students in adhering 
to the prevention of contagion as the active sensitization of family members 
and social circle. And possibly, future action at the frontline of combat and 
confrontation, since Ordinance no. 356 of March 20, 2020, authorizes students 
from the last year of health courses to work in areas compatible with the specific 
internships and practices of the course, in the current context of the COVID-19 
pandemic [23]. Thus, the short course instilled theoretical components essential 
to critical social action in the stabilization of the contagion curve and relevant 
orientations.

Even with the proper planning, the undergraduate nursing student aims to over-
come the theoretical dimension through practical experience, which is not possible 
in the DL model, often discouraging the student’s active participation.

Nevertheless, online teaching has proven to be an excellent strategy to consoli-
date pre-existing or acquired knowledge throughout semesters, taking into account 
health training processes based on an analogy of three mathematical operations: 
the division in the sense of sharing experiences and knowledge; the sum of con-
sensual thoughts and efforts for health improvements; and the multiplication in 
the approach that knowledge should be extended to multiple individuals and their 
social roles [24].

Thus, in the experience of the master’s students, they considered their role as 
people in the community who should use social responsibility and consider the 
triad of reverse protection, in which their self-protection against the new corona-
virus means others’ protection, which, in turn, means their self-protection [25]. 
Furthermore, aiming to overcome the limiting perspective of information transfer, 
the short course aimed to stimulate awareness in the student as a social being, 
who will soon become more integrated into the professional field of nursing, and 
perhaps will still face the COVID-19 pandemic or others that may arise.

Therefore, the virtual learning environment, which allows DL to occur, should 
consider such prerogatives that stimulate participation, exchange of experiences 
and self-learning, thus requiring the elaboration of strategies, such as virtual 
groups, that facilitate the approximation and formation of bonds between tutors-
students, aiming at the elaboration of a harmonious environment that stimulates 
the student’s participation, fleeing the methods imposed by the traditional 
education [17–26].

Thus, in addition to an environment organized in Google Classroom, there was 
the WhatsApp group, contributing to the resignification of the student who, as 
the protagonist agent of the own learning, must have spaces for dialog, discussion 
of doubts and even criticisms that allow readjusting teaching [27]. Moreover, it 
is noteworthy that social networks have stood out in the pandemic, whose effect 
of approaching and strengthening personal relationships potentiated even more 
[28], which converges to a dialogical relationship between the tutor-student dyad, 
essential in collective work [29].

It is also noteworthy that the DL model allows an important flexibilization 
for the organization of the student’s time [18], which was considered as a strat-
egy, since synchronous and asynchronous classes were compiled, which were 
systematized considering an adequate interval of time between one module  
and another, so that the student had the opportunity to reconcile the activities to 
his/her routine.
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The student’s routine should be considered in the DL, since the learning is 
a continuous construction, which requires adequate time to achieve theoretical 
deepening, reflections about readings and proper execution of activities [26, 30].

The scope of such aspects becomes essential for the construction of criticality in 
the student [23]. Furthermore, critical sense was stimulated through the integration 
of the contents of the modules, breaking with the limitation of fragmented contents 
and considering the expanded concept of health [31].

In relation to this expanded concept of health, it is worth mentioning that the 
social aspects have great prominence. as well as the adoption of active methodology, 
through multiple strategies used, which promote dynamism, strengthen the rela-
tionship with the student [32] and allow their adequacy over time, because people 
learn in different ways and a single approach would not bring success [33].

Furthermore, the active methodologies aim at the students’ incentive and 
autonomy, which was intended in the short course, considering knowledge, previ-
ous readings and encouraging active participation by multiple strategies. However, 
it is emphasized that the DL model brings with it challenges to student-professor 
interactivity, since the student’s attention becomes increasingly difficult to be 
apprehended, with no possibility of body readings that corroborate for changes 
in behavior and methods, when these translate restlessness [34]. Such challenges 
sometimes compromise active participation, sometimes encourage the facilitator to 
recognize even more the importance of the protagonist action of the student, which 
should be encouraged through the adoption of active learning methodologies.

Some authors already bring that remote education can be significant since allied 
to active methods, centered on the participation of the student [35]. It is worth 
mentioning that in Brazil the active methodologies are based on the theoretical 
precepts of Paulo Freire and on the critical-social progressive pedagogical trend 
of contents, which aims at the formation of an autonomous professional, capable 
of solving problems based on previous knowledge of the reality where he/she 
lives [36].

Thus, for the construction of the short course, the pandemic context was con-
sidered, its mental impacts and access to digital media to understand the student’s 
reality previously and adapt the content, as well as to design activities that would 
rescue their experience during this period and put them in problem situations 
related to COVID-19, in which, based on their previous knowledge and shared in 
the short course, they could reach a critical resolution.

The use of active methodologies in distance learning has repercussions on the 
way in which the student experiences learning, through the resignification of his/
her way of learning, fostering his/her autonomy and the development of critical, 
reflective and analytical thinking. And it is in this context that distance learning 
and active methodologies are interconnected, through the offer of strategies that 
establish greater flexibility of time and space for students, and that consequently 
also enable professors to develop classes on digital platforms, with the same quality 
as traditional face-to-face meetings [37].

The content produced must follow criteria that lead to the acquisition of materi-
als that significantly meet the students’ needs and the course load, stimulating 
them to the participation [38]. Such precepts are expressed in the short course when 
discussing the judgment about the need to compile the vast scientific content in a 
didactic language, which can be considered as a challenge, because there is a fine 
line between making didactic content and escaping its essence, which shows the 
need for the producer’s neutrality [39–40].

Regarding the students’ evaluation, the short course envisioned the transcen-
dence to traditional evaluative methods, through an integration of objective, dis-
sertation and participatory activities, which break with the focus on accumulated 
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and decorative knowledge, working in a perspective of reconstruction of knowledge 
for the development of competencies [26].

Nevertheless, this transcendence is shown to be a challenge, mainly due to the 
culture of traditional education, which crystallized and still resonates in ready 
responses [41], which may partly justify the failure of eight students. This is due 
to the fact that, instead of “ready-made” answers, students were assessed for their 
criticality when analyzing multiple choice questions, when discussing argumenta-
tive responses to the dissertation assessment and when taking a reflective position 
during the discussions.

Moreover, some fears that plague professors in the in-person teaching are inten-
sified in the DL model, especially concerning the possibility of copying the work 
of colleagues and from various sources [42]. Thus, the intention was to minimize 
such fear, not only by the integration of dissertation and participation activities, but 
mainly, by the use of assessment criteria; the learner is then encouraged to express 
his/her critical position before a given situation [42].

It is worth highlighting yet another concern evidenced in virtual learning 
environments, such as the interaction between professors and students decreased 
due to the resources needed to access remote education not being available to 
everyone due to social inequalities [43]. Many students in Brazil do not have access 
to quality computers, mobile phones or the Internet, which was evidenced by 
the Departments of Education of states and municipalities at the current time of 
pandemic [44].

In addition, physical and family environments unfavorable to the teaching and 
learning process are also a present reality that hinders the permanence and concen-
tration of the student in classes [45]. Thus, the relationships established between 
those who teach and those who learn are being reproduced in a deficient way and 
fragmented due to physical limitations [46].

Thus, the strategies of content approach and diversified evaluation are essential, 
especially in the current scenario, which emblematically presents the fluidity of 
phenomena. This is due to the pandemic having surprised the whole society, lacking 
innovative strategies to cope, not only in the health field, but also in the field of 
education.

Such difficulties are manifested by students and relate to sociodemographic 
aspects for access and permanence in a virtual environment, given the obstacles 
caused by the limitation of access to the internet network, often of low quality, in 
addition to overloading of teaching, work and domestic activities, which overlap [47].

Moreover, the low adaptation of students to technological resources and remote 
modality, due to the low interaction with other colleagues and professors, besides 
the fact that students have become responsible for their own learning, can contrib-
ute to dissatisfaction with this new teaching model [48, 49]. However, it is notewor-
thy that the short course in question was well evaluated by the students, which may 
be associated with the fact that it was taught in a short period of time.

Taking into account that the competencies required in tutoring are associ-
ated with the cognitive dimension, in which mastery of the contents addressed 
is expected; with the technical scope, from which one must have the ability to 
handle the tools of the course; pedagogical aspects, which provide for guidance and 
follow-up of the students; and the communicative domain, in which tutors must 
maintain a dialogical relationship with the student [47], a satisfactory experience 
was perceived for the mutual construction of knowledge between students and 
tutors responsible, as well as the development of skills of the master’s students for a 
future teaching practice.

The prominent role of tutoring in DL is highlighted, through the humanization 
of a popularly mechanized teaching, and contributing to the student’s constant 
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encouragement, which weakens the barriers concerning the distancing of  
individuals and enables mutual learning [44], which, in this experience, was 
essential, by contributing to the critical sense necessary in the current health crisis, 
as well as in the training process at the stricto sensu level.

Thus, the prior preparation of the students for the elaboration of teaching and 
evaluation skills and strategies, as well as for the teaching of tutoring was quite 
valid, both to experience some challenges, as well as to acquire new skills for  
interactive moments and evaluation actions.

6. Conclusions

The Covid-19 pandemic brought with it the emergence of a new teaching con-
figuration, which should occur at distance, but maintaining the ideological assump-
tions of face-to-face teaching, especially concerning the active participation of the 
student in his/her teaching process. In this context, the experience of constructing 
the teaching plan and tutoring of the course was positive for the students’ teaching 
learning, since the contact with formative and teaching-learning processes based on 
the role and the ways of learning significantly enable new experiences, especially 
with this new format of teaching.

The collective and articulated construction between students and professors of 
the course had been crucial to achieve the proposed objectives, because the constant 
monitoring and discussion of ideas provided organization, strategy and autonomy 
during the moment of construction of the short course, conditions that are essential 
for the student’s good development.

Thus, qualification courses in the nursing area consist of strategies of great 
relevance concerning the training and qualification of professionals and students. 
In this context, the use of technologies related to methods such as active learning 
can be considered a good option, considering that the educational method perme-
ates daily transformations and improvements.

Thus, it is noteworthy that the construction, tutoring, as well as the recognition 
of the potentialities and difficulties of the process, helped formulating and apply-
ing, always based on objectives centered on the perspective of the student and tutor, 
which corresponds to an innovative experience in the context of didactic and teaching 
practices.
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Abstract

The COVID-19 pandemic has brought impacts and changes on dental education 
around the world. People who are in close contact with the COVID-19 patients, 
including students and teaching staff, are at increased risk of contamination, as 
they work close to the oral cavity of patients in direct contact with salivary fluids 
and in closed environment. In addition, social isolation and distancing measures 
have been adopted by governments, with severe restrictions on dental education. At 
this moment, students should have the teaching and experience for adequate dental 
practice, dental educators should provide solutions to resume dental education 
remotely to ensure the well-being of students, employees and teaching staff. This 
chapter discusses the impact of the COVID-19 on dental education and the role of 
emergency remote education in the continuity of face-to-face classes and preclinical 
and clinical education, in addition to addressing the challenges and the Brazilian 
reality of teaching-service-community activities.

Keywords: COVID-19, dental education, emergency remote teaching, online 
learning, distance education, dentistry, Brazil

1. Introduction

The pandemic imposed by Coronavirus, in addition to economic, social and 
health problems, also affected the educational sector, so that in order to comply 
with determinations imposed by the government agencies of each country, there 
was a temporary interruption in the teaching activities of undergraduate and 
graduate courses in all areas of knowledge, including Dentistry [1], since classroom 
classes - theoretical, preclinical (laboratory) and clinical - were interrupted as a 
measure of social isolation.

The teaching and learning of dental practice differs from other undergradu-
ate courses in the health and social care disciplines, as dentistry students perform 
irreversible procedures on patients under the supervision of clinical professors, 
who assume indirect responsibility for the work of these students [2]. The Dentistry 
course has large load of practical activities, so it became a great challenge to carry 
out clinical activities, since teachers and students are isolated at home without 
access to dental equipment. One of the greatest challenges in dental education was 
the interruption of direct patient care, which is a key component of the dental 
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curriculum [3]. This fact resulted in the extension of study terms, and deferral of 
exams and graduation dates [4].

In order to safeguard the health of students and following the government social 
distancing rule, teachers and patients, universities were forced to take differ-
ent measures to ensure the continuity of education. Didactic courses, hands-on 
workshops, presentations and seminars have transitioned to online instructions 
in most institutions [5]. In the last few months, emergency remote education 
became the only option to guarantee the continuity of higher education learning 
[3]. While online learning is carefully planned and resourced, emergency remote 
education was quickly constructed with minimal time and resources, as a tempo-
rary measure during the crisis [6]. As a way to continue offering remote distance 
learning, teachers and students had to accept this new reality and adopted new 
learning technologies. Therefore, adapting to these changes in the curriculum and 
assessment methods in a short period of time was a challenge not only for teachers 
and academicians, but also for university directors. However, many educators had 
never delivered sessions in online environments, which required them to acquire an 
extensive set of skills over a short period of time [7].

Due to the new normal situation, in many universities, offering preclinical 
education in the traditional format with synchronous feedback (SFB) was not 
possible during the pandemic [8]. In several countries, including Brazil, students 
begin preclinical practice (laboratory) in the third or fourth semester of the course. 
Although different clinical dental care simulators have been developed and yielded 
satisfying results, they are insufficient in educational institutions, are not portable, 
do not cover all areas of dentistry and are very expensive and unaffordable in large 
scale [9].

Most graduate dental education activities were ceased during the early stages of 
the pandemic [9]. Face-to-face education was also affected, as was the development 
of epidemiological, clinical and laboratory research. Researchers, whose studies 
involved collecting clinical data from patients, had their research abruptly stopped, 
without being sure when they could resume this stage. Therefore, the serious edu-
cational losses and the quality of research developed are also aspects to be carefully 
analyzed.

Online learning is the use of internet and some other important technologies 
to develop materials for educational purposes, instructional delivery and program 
management [10]. With regard to emergency remote education, when compared 
to traditional teaching methods, there are some advantages such as the theoretical 
material made available to students can be easily updated and quickly accessed. 
However, for it to be effective, team development, assessment strategies and tech-
nological elements must be well planned and standardized [3].

The training of dentistry students is dynamic and complex, as it involves many 
factors, such as the curriculum structure of the course, the quality of physical facili-
ties of the educational institution, the number of hours devoted to the development 
of preclinical and clinical activities, internships developed in health services, the 
teaching methods used by teachers, among others. Therefore, the interruption of all 
these activities due to the COVID-19 pandemic may impact the student’s education. 
Therefore, the responsibilities of educators include not only providing adequate 
theoretical teaching and consistent with the best scientific evidence in force, but 
also ensuring that students are able and qualified to perform clinical procedures 
with different degrees of complexity for the correct professional practice.

In light of the above, this chapter discusses the impact of the COVID-19 pan-
demic on dental education and the role of emergency remote education in the con-
tinuity of classes through the various types of methodologies and available digital 
platforms. There are also possibilities for the continuation of preclinical and clinical 
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teaching, and advantages and limitations of the adoption of this new model of 
education through experiences of dentistry educators and students from different 
countries. Some alternatives for the evaluation of students, the guidelines recom-
mended by competent bodies to control the dissemination of COVID-19 in the 
resumption of face-to-face dental education activities and the Brazilian panorama 
of teaching-service-community integration activities has also been discussed.

2. Methods

This is a bibliographic search conducted through the analysis of articles indexed 
until April 2021 in PubMed (U.S. National Institutes of Health’s National Library of 
Medicine), Web of Science (Clarivate Analytics) and Scopus (Elsevier) databases. 
For the study, the search keywords used were “Dental Education” AND “Dentistry” 
AND “COVID-19”.

Articles eligible for this chapter were publications that presented data and 
suggestions about emergency remote teaching in continuing the dental educational 
process in terms of theoretical, preclinical and clinical education. The analysis of 
studies was independently carried out by two researchers (ALC and ICCL) through 
a previous reading of the titles and abstracts of the found references. The selected 
articles were accessed in their entirety, being read and evaluated. At the end of 
the analysis, differences were discussed. In lack of consensus, a third researcher 
(AFCC) decided to include or exclude the article.

Furthermore, this review listed the main international and Brazilian guidelines 
for providing clinical education and commented Brazilian panorama on teaching-
service-community integration. Data were descriptively presented.

3.  From face-to-face teaching to the use of digital platforms: a new model 
for dental education

Due to the COVID-19 pandemic, emergency remote education was temporarily 
adopted [6] as well as “teleodontology” [11]. The latter term, in addition to refer-
ring to remote counseling and diagnosis using technologies, can be used in the form 
of web-based self-instruction, which allows students the ability to control their 
learning, or interactive videoconference, in which patient information is transmit-
ted live, with or without the presence of the patient, allowing immediate feedback 
and review of cases at the students’ pace [12]. This type of learning is a distance 
education modality that uses electronic devices to promote learning, making use of 
information and communication technologies (ICTs) [13].

Among so many interrupted activities, patient care, research continuity and 
scientific meetings stand out; in addition, changes in academic calendars, with 
the inclusion of extra semesters and postponement of the entry of new students 
[14, 15]. In this context, the current challenges of dental education are to ensure 
that students have the training and experience necessary to guarantee competence 
for the dental practice and that educators have solutions to resume distance dental 
education, ensuring the well-being of employees, students and teachers.

The Bachelor’s degree in Dentistry ranges from four [16] to six years of formal 
education [17], and, in general, it is divided into preclinical and clinical years 
[16]. In the preclinical years, students mostly learn basic science subjects, with 
practice in laboratories, where they practice on mannequins and teeth. In the 
clinical years, students mainly have activities with patients, under the supervision 
of teachers [16].
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Usually, classes are physically assisted by students and are an essential compo-
nent of dental education [11]. With emergency remote education, several types of 
methodologies are available, which consist of synchronous teaching - students and 
teachers meet in real time, and asynchronous, which does not require students and 
teachers to be online at the same time, through the use of digital platforms [18]. 
These methodologies include video classes, flipped classroom, case studies, discus-
sions, problem based-learning (PBL) [19, 20], among others.

In the synchronous method, the advantages are live interaction and immediate 
reaction; in the asynchronous method, the user can control the learning pace and 
review the material several times whenever necessary [12]; in the flipped class-
room method, students need to have prior knowledge of the subject, and in PBL 
approaches, students develop critical thinking [20].

There are several platforms for conducting emergency remote education, such 
as Zoom®, G Suite®, Skype®, Moodle®, Microsoft Teams®, Jitsi®, WebEx®, 
Instagram®, Facebook®, WhatsApp®, Telegram® and YouTube® [21, 22]. For the 
use of these technologies, adequate training of the teaching staff must be carried 
out [20], as this change in teaching methodology can be of difficult adaptation for 
these individuals, and students must be familiar with these tools [21].

A recent systematic review identified that the Zoom® platform was the pre-
ferred one among interviewees in studies included in this research [23]. Zoom® 
offers videoconferencing services for up to 1000 participants, with several possibili-
ties, such as recordings, transcriptions, screen sharing, sending and receiving of 
files and chatting [24].

The Google Classroom® and Google Meet® compose the G Suite® platform. 
The first is a free tool for the management and evaluation of students, while the 
second allows connection and communication through video calls, using a com-
puter or mobile device, which can be recorded and shared [25]. Skype® allows 
communication by voice and video calls with up to 100 people, sending of mes-
sages, screen sharing, meeting recordings of up to 24 hours and offers call captions 
in ten languages and chats in more than 60 languages in real time, for different 
devices [26]. Moodle® is a learning platform that provides a unique system to create 
personalized education environments, trusted by institutions around the world, in 
addition to being easy to use and free of cost [27]. In Moodle®, it is possible to send 
didactic material, post videos, conduct discussion forums, tasks, assessments and 
organize communication with students [22].

Microsoft Teams® is a platform that brings together conversations, content and 
applications, offers the creation of online classrooms, tasks, synchronous meetings, 
with recordings and screen sharing, in addition to enabling the use of a digital note-
book for storing texts, images, notes, documents, links, voices, videos and others, 
allowing teachers to create personalized learning environments [28].

Likewise, Jitsi® [29] and WebEx® [30] are free voice, video conference and 
messaging software, with screen sharing, which allow meetings of up to 100 partici-
pants; however, they have paid plans with more advantages. Other social media 
platforms, such as Instagram® and YouTube®, are also used as teaching alterna-
tives through “lives”, which can be discussed on WhatsApp® [22].

4. Preclinical teaching

Preclinical teaching includes laboratory learning for the practice of human 
and dental anatomy [31], use of the optical microscope to observe histological 
sections [18], radiographic image interpretation exercises [32], simulation models 
in typodont, after demonstration performed by teachers [18, 21], among others. 
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However, these activities have been suspended in many countries due to social 
distancing [21, 31].

Alternatives that apply technology in laboratory activities have been described 
[19, 31, 33] and suggested [32, 34] in some studies. Education using virtual anatomy 
was the solution for the practice of anatomy [31]. Virtual microscopy helped in 
the practical learning of oral histology and histopathology, in which conventional 
sections were digitized and shared on online platforms - synchronous and asyn-
chronous formats - allowing observation similar to optical microscope [19, 33], with 
structures illustrated and marked in detail [19]. There is also the possibility to carry 
out radiology interpretation activities through social networks [32].

There are technological teaching tools that allow the development of preclinical 
skills, which use virtual reality, augmented reality, and haptic technology [35], such 
as Simodont®, PerioSim®, Forsslund and Individual Dental Education Assistant 
(IDEA) simulators attached to a stand PHANToM omni [4]. Virtual reality refers 
to simulation generated by computer graphics with virtual sense of reality [36]. 
Augmented reality is the integration of real and virtual environments [37]. Haptic 
technology allows the tactile sensation when interacting with computer generated 
objects [38]. These technologies can overcome the disadvantages of typodont prac-
tice, because with these devices, it is not possible to calibrate the evaluation process 
due to the focus on the result of the activity, and there is strong dependence on the 
subjective evaluation of the teacher [35].

These technologies, if made portable, can simulate meetings with the patient 
and assist in the continuity of education and clinical evaluation during the 
COVID-19 pandemic and the “new normal”, as they are versatile, immersive and 
accessible [18]. However, they have many disadvantages, as they are generally 
very expensive, require training [35], are not portable and, therefore, cannot 
be used at this time [20]. Thus, researchers proposed the use of a mannequin 
attached to the micromotor for students to carry out practical training at home 
through videoconferences [34].

In this context, a group of researchers has recently created a compact and 
portable teaching-learning resource, DenTeach, composed of an instructor work-
station (DT-Performer), a student workstation (DT-Student), advanced wireless 
networking technology, and cloud-based data storage and retrieval [4]. The plat-
form synchronizes the instructor’s and student’s operations with real-time video, 
audio, feel, and posture (VAFP). It was developed for use in teaching, shadowing, 
and practice modes. In the first, the student can perceive how the instructor is 
conducting the dental operation through the tactile feedback obtained from the 
dental tool on the instructor workstation [4]. In the second, the student can watch, 
feel and repeat the tasks alone, downloading the videos. Finally, students can use 
the system to perform tasks and have their dental performance skills automatically 
assessed in terms of key performance indices (KPIs). DenTeach has proven to be a 
useful system for educational and professional purposes, which can be used to train 
and educate students in remote clinics/laboratories [4].

5. Clinical teaching

With the pandemic, health organizations asked for caution about the clinical 
care of institutions due to the risks of procedures that generate aerosols, limited 
supplies of personal protective equipment (PPE) and difficulties in individual 
supervision of students [39]. Teleodontology can be used to assist students in 
clinical teaching. In some disciplines, patient data can be used and subsequently 
discussed [12].
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PBL [2], case-based discussion [2, 22, 40] and virtual patients (VPs) [11, 22] 
used in the simulation of clinical cases, in interviews, in the analysis of ethical 
cases [41], to improve students’ skills in decision making and diagnosis, are also 
alternatives that can develop clinical reasoning [22]. VPs are efficient, interactive, 
enable experience with rare cases and allow for the improvement of skills in a less 
intimidating environment [41]. In addition, virtual meetings between students and 
simulated patients (actors) can be held, representing clinical interaction [42].

Research carried out with students before and after teleodontology meetings 
using actors as patients found that most participants reported some level of dis-
comfort before using this type of care and after, 23% still reported discomfort when 
leading remote care [42]. Therefore, teleodontology should be stimulated in higher 
education, so that students become more qualified and future professionals more 
experienced in providing guidance, thus avoiding unnecessary dislocations in this 
new world context.

In Brazil, teachers and course managers are encouraged to use this technology to 
improve their teaching activities [43], since the Federal Council of Dentistry (CFO), 
which regulates the practice of distance dentistry, prohibits the use of teleodontol-
ogy by undergraduate students [44], which can be used in the following situations:

• Tele-education in health: synchronous or asynchronous meeting associated 
with information on preventing situations that may represent the need for 
urgent care.

• Telescreening: comprises anamnesis and initial screening, prior to scheduling 
dental care.

• Telemonitoring: assessment of the need for the patient’s face-to-face return, 
with ongoing treatment.

• Teleinterconsultation: exchange of opinions between dental surgeons through 
technologies, with or without the presence of the patient, for the construction 
of the diagnosis or therapeutic assistance.

• Teleconsulting: communication, through technologies, between health pro-
fessionals and managers for the exchange of information in order to clarify 
doubts, oral health actions and issues related to the work process.

• Second Formative Opinion: source of information originated from questions 
from teleconsultants and based on the best evidence and on relevant criteria of 
primary health care [43, 44].

However, remote strategies should not replace clinical practice with patients in 
the acquisition of skills inherent to dental training [3, 45]. Studies corroborate this 
information, in which the majority of Jordanian students considered that clinical 
training was the experience most affected by the pandemic and dental specialties 
most negatively affected were conservative dentistry (73.2%), followed by prosth-
odontics (69.4%) [3], and only 27.1% of American students reported good perfor-
mance of their teachers in providing clinical experience during the lockdown [39].

Students suggest that it would be interesting to have review classes and practical 
teaching after the pandemic is under control [40]. In addition to all issues resulting 
from the sudden change in dental education, the psychological impact of this pan-
demic on students’ mental well-being is another issue that should not be neglected, 
as it can influence their future practices [3].
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6. Advantages and limitations of online education

Despite all the negative impact on dental education, this moment of transi-
tion can also generate opportunities with regard to the replacement of classes for 
online courses during the pandemic, which can be disseminated on the internet 
to a large number of students [21]. It was found that, for the teaching staff, emer-
gency remote education helps to ensure learning and allows accessibility between 
students and teachers [40]. For students, it is comfortable, reduces costs, facilitates 
access to teaching materials [13, 40], given the chat option, timid students can be 
more participatory [18], and, both for students and teachers, emergency remote 
education modalities encourage a focus on the student [40], as they demand more 
responsibility and protagonism [19]. In online clinical teaching, the absence of 
the patient caused students to make mistakes, without compromising patient 
safety [2].

Reported difficulties included the limited knowledge of the teaching staff on 
technology, the availability and quality of students’ connection to the internet 
[13, 23, 31], extra expenses for increasing internet franchise [13], inadequacy of 
some topics for the online version [23, 41], lack of development of clinical skills 
and communication with patients [2], lack of attention on the part of students 
[13, 31, 40], lack of motivation and lack of adequate books or study material in 
their homes [31], the intensive nature of resources, student misbehavior [40], 
time management difficulties [31] and lack of electronic devices, especially in 
middle- [41] and low-income countries [46].

A study with Indian students [31] found that most of them used smartphones 
for emergency remote education. However, the small dimension of the screen can 
impair the proper understanding of three-dimensional structures, as for example in 
anatomy [31].

As recommendations for emergency remote education, everyone involved in this 
process should be prepared for a paradigm shift, with the establishment of practices 
and initiatives to promote improvements [19], with improvement of the teaching 
staff, reduction in the cognitive load and stimuli related to interactivity [40].

7. Alternatives for student assessment

Student assessment is a mechanism by which learning outcomes are analyzed, 
comprising two main forms: formative and summative. The first assesses the learn-
ing process throughout the school term, provides feedback to students and assists 
in obtaining improvements. The summative assessment is carried out mainly at 
the end of the course and may include several methods, among them the Objective 
Structured Clinical Examination (OSCE) [35].

In this context, exams can be applied through Socrative [40], Kahoot [19, 40] 
and Moodle® [19]. Tools with quizzes, such as Kahoot, can stimulate interac-
tion, and also provide the possibility of an immediate feedback from the teacher 
[19]. Google Forms® [31], the use of software that prevents cheating such as 
ExamSoft; online supervision, such as ProctorU, Honorlock, Respondus Monitor 
and Examity [20], remote supervision integrated with block browser - prevents 
students from searching the internet to find an answer during assessment [21] -  
using Eproctor [47] and real-time question platforms, such as the Mentimeter 
[48] can also be alternatives. Preclinical and case-based activities can be deliv-
ered as videos, with incorporated questions using platforms like EDpuzzle, which 
allows questions to be asked with instant feedback while students watch the 
video [20].
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In many institutions, OSCE is considered to be an adequate tool for identify-
ing the clinical competencies of undergraduate students. During the pandemic, it 
was necessary to adapt OSCE to the online environment - virtual OSCE (VOSCE). 
According to studies carried out in the United Kingdom [49] through Zoom, and 
in Finland [50] through Moodle, experiences of the evaluation process have been 
positive.

Even with all these possibilities, more than half of students consider that the 
online assessment is not a good method of evaluating the acquired knowledge [3]. 
Therefore, the combination of several evaluation methods can minimize dishon-
esty, recover possible negative results from internet connection failures and stimu-
late commitment and critical reflection.

8. Biosafety in the return to face-to-face activities

The resumption of face-to-face dental education activities depends on the 
pandemic situation of each country. Currently, some dentistry schools have 
returned to face-to-face education or are preparing to reopen after government 
decisions; therefore, recommendations for resuming face-to-face activities are 
necessary [45].

Guidelines recommended for the dental team by the World Health Organization 
(WHO) [51], by the Centers for Disease Control and Prevention (CDC) [52] and 
by the health agencies of countries to control the COVID-19 dissemination must 
be considered. The Brazilian Dental Education Association (ABENO) [43] and the 
Association for Dental Education, Asia Pacific (ADEAP) [53], in July 2020, pub-
lished safety guidelines for dental education. Among them, recommendations for 
teaching in classroom, in laboratories and in clinical environments and biosafety 
protocols were addressed to ensure the safety of students, teachers, employees and 
patients [43, 53].

The main guidelines are: wash and sanitize hands, practice social and respiratory 
etiquette, check temperature, keep distancing, clean and decontaminate objects and 
surfaces, ensure the ventilation of environments, mandatory use of face masks, use 
full PPE during dental care, screening patients and offering mouthwash rinses con-
taining effective antiseptics, choosing procedures that produce little or no aerosol 
and using manual instruments, and when possible, using high power suckers and 
absolute isolation and, preferably, work with 4 hands [43, 53].

9. Teaching-service-community integration: brazilian panorama

In Brazil, as well as in Europe [54], the scope of undergraduate dental education 
is defined by the Ministry of Education. In the Brazilian territory, the student’s tra-
jectory and the consequent training of dental surgeons are guided by the so-called 
“National Curriculum Guidelines”, which are valid for the entire country, including 
public and private institutions [55].

The aforementioned directive provides that professionals have a generalist and 
humanistic profile, so that through critical and reflective performance, they can act 
at all levels of health care, providing improvements in the oral health conditions 
of the population. For this to occur, it is necessary to carry out internships, which 
correspond to a supervised educational act developed in the work environment 
[56] and should account for at least 20% of the total hours of the undergraduate 
Dentistry course and needs to be developed in an articulated manner and with 
increasing complexity throughout the training process [55].
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In this formative path, there is interaction between higher education institutions 
and health services that make up the Unified Health System (SUS), which was cre-
ated in 1988 [57] and, considering the many advances and setbacks, is considered 
the largest public health system in the world. Thus, in the perspective of SUS as 
the locus of learning and training agent, the Brazilian dental surgeon is trained. It 
means that the articulation between the health system and higher education institu-
tions materializes in the insertion of students in the health care network [58] and in 
the implementation of the teaching-service-community integration [59].

Experiences based on the teaching-service-community integration are not 
exclusive to Brazilian dental education, since at the University of British Columbia, 
in Canada, students are inserted in the community context, a fact that allows them 
to understand the challenges faced by vulnerable segments of the population and 
actively reflect on experiences acquired [60].

But since March 2020, when WHO announced that COVID-19 had reached 
a pandemic state [61], dental education has taken on new shapes. Face-to-face 
education was completely interrupted and the impact on the training of profession-
als was overwhelming [21, 39], since teaching-service-community activities were 
discontinued, given the current sanitary situation and the impossibility of carrying 
out them remotely. It is possible to state that dentistry training faces serious chal-
lenges, something that in addition to Brazil can be extrapolated to other countries 
[21]. Students have experienced increasing levels of stress and feel that their clinical 
education has been impaired [39].

In Brazil, in the first weeks of the pandemic, the Ministry of Health recom-
mended the suspension of elective oral health care and the maintenance of emer-
gency care throughout the national territory [62]. The Ministry of Education, in 
turn, prohibited the substitution of face-to-face classes with classes in digital media 
when it came to professional practices, such as internships [63].

However, additional guidelines outlined months later, with the revocation of 
Ordinances No. 343, of March 17, 2020, that the application of the substitution of 
practical activities, in compliance with National Curriculum Guidelines, could 
include specific work plans, approved at institutional level dentistry courses and 
attached to the pedagogical project of the course [64].

The position of the Ministry of Education regarding the possibility of intern-
ships occurring in the distance education mode in Dentistry caused controversy 
and caused the Federal Council of Dentistry (CFO) to be strongly opposed to such 
guidance [65].

Due to the continuation of the pandemic scenario in the year 2021, the effects 
on students’ knowledge and skills are difficult to assess and the consequences may 
be visible in the near future. For Gaudín et al. [54], less productive and efficient 
students are expected.

Undoubtedly, dentistry students face a global health crisis, whose direct reflec-
tion in their education is the closure of educational institutions and the challenges 
to practice and improve their clinical skills [39], whether in school clinics based in 
their own universities, or within the scope of public health services, a place where 
the technique is practiced and experiences are accumulated in the community. 
Therefore, dentistry students are unable to complete these requirements [14].

In the Brazilian context, the perspective in view of the epidemiological changes 
in states and municipalities, is the establishment of new parameters to guide and 
promote the gradual and responsible return of habitual activities. Thus, as this is 
a moment of transition, it is possible, in some places, to plan the return of elective 
care in different services and to expand the offer of care [62], as a consequence, 
there is the possibility, still without an expected date, of return to teaching-service-
community activities, so important during the training of dentistry students.
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10. Conclusion

The COVID-19 pandemic strongly impacted the development of theoretical, 
laboratory and practical activities in the student, teacher and university trinomial, 
so that higher education institutions adopted different teaching technologies to 
ensure the continuity of the teaching-learning process. Clinical practice and experi-
ences in the teaching-service-community context were those most impacted by the 
temporary interruption and await new government and institutional guidelines for 
their resumption.

We highlight the need for more research in this area, to assist in decision-making 
by managers and institutions and in the adaptation of professors and students. 
Educational bodies should be encouraged to invest in infrastructure and training for 
new teaching modalities and to formulate institutional policies that generate diver-
sified learning options, in order to reduce students’ unequal access to very expen-
sive technologies and quality internet, which can compromise the performance of 
remote activities. To return to face-to-face activities, large investments must be 
made in dental clinics and in the SUS, covering the new biosafety standards.
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Chapter 13

Together Apart during the 
COVID-19 Pandemic: Assessing 
Students’ Readiness for Online 
Assessments Using an E-Learning 
System
Glenda H.E. Gay

Abstract

Electronic learning (e-learning) is an indispensable management system that 
supports face-to-face, blended, or fully online courses. In January 2020, 258 stu-
dents in a second-year management course at a regional university were evaluated 
on their preparedness for online lectures via e-learning. However, by mid-semester, 
the COVID-19 pandemic halted face-to-face teaching, pushed final assessments 
to an online modality, and forced some governments to quickly repatriate their 
students. This chapter evaluates students’ level of e-learning readiness (e-readiness) 
and whether it had any effect on their performance in the final assessment. The 
results show that six percent of the cohort had returned to their home country, six 
percent had no privacy to take their final online assessments, while 31% depended 
on Wi-Fi. However, although two-thirds of the cohort preferred the online modal-
ity, only a third had acceptable levels of e-readiness. E-ready students felt the dis-
ruption in their study routine most, while those who were not e-ready found more 
time to study after the curfew restrictions were in place. E-ready students attempted 
their final online assessment earlier than those who were not yet e-ready, but the 
two groups had similar assessment grades. Evaluating students’ level of e-readiness 
is vital in providing support for those who have challenges with online learning.

Keywords: higher education and E-learning, E-learning, E-learning and assessment, 
e-learning readiness, e-readiness, COVID-19

1. Introduction

The spread of SARS-CoV-2 disease (COVID-19) has affected citizens globally, 
including the Caribbean region and its academic community. This pandemic has 
triggered the implementation of strict protocols including ‘physical distancing’ 
in an attempt to reduce interpersonal contact. For educational institutions, their 
protocols were intended to lessen the spread of the virus to clusters of students in 
classrooms and complex networks of social groups often found on a campus [1]. 
The abrupt cessation of face-to-face classes to prevent further community spread 
has therefore forced an urgent shift to fully online teaching and learning via the use 
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of e-learning systems (ELSs). Indeed, while online education has been expanding at 
a rate faster than traditional campus-based programs [2], there is no doubt that the 
pandemic has heightened the focus on the use of ELSs and online learning [3].

The brief time required to transition to online learning using an ELS has 
revealed some shortcomings for instructors and students. These include the 
unknown level of their preparedness for the ELS, inadequate training to quickly 
adapt to the online learning environment [3], limited or unstable internet con-
nectivity, or an inability to afford the necessary technology such as a laptop [4, 5]. 
Irrespective of these challenges, the use of ELSs has become an integral part of 
higher education institutions (HEIs) [6].

This chapter evaluates the effect of e-learning on a cohort of students at a lead-
ing Caribbean higher education institution. Data was captured at the start of the 
semester, and after its temporary closure because of the COVID-19 pandemic. This 
research focuses on answering three questions:

• What is the level of e-readiness for this group of management students at a 
leading Caribbean higher education institution?

• How does students’ level of e-readiness differ according to key personal demo-
graphics (i.e. age, gender) and academic-related factors (i.e. access to Wi-Fi, 
study time and private space) in the sample?

• To what extent has students’ level of e-readiness impacted their ability to 
complete online final assessments?

The next section provides a comparison of face-to-face, online, and blended 
learning, as well as review of e-learning and e-learning readiness. This is followed 
by the context and methodology. The results section evaluates students’ level of 
e-learning readiness (e-readiness), and their ability to adapt to online learning to 
complete their studies. Finally, this chapter assesses how students may have been 
affected by the digital divide and measures implemented to ensure a level playing 
field for all in preparation for their final online assessments.

1.1 Face-to-face, online, and blended learning

The critical questions today regarding fully face-to-face, online, and blended 
learning involve the conditions and strategies that promote student engagement, 
satisfaction, and retention [7]. Studies on student satisfaction have been inconsis-
tent where results may be impacted by variables other than the method of course 
delivery. However, the value of teaching presence was significant among all three 
learning modalities in guiding students through their course of study [8].

Students in traditional face-to-face courses have the benefit of in-person interac-
tion where they could be influenced and more motivated to submit assignments, 
resulting in greater chances of completing the course [9]. However, even though 
students may be advocates of technology, many of them are seemingly unwilling to 
forgo the face-to-face learning experience [4]. Students have a tendency to be more 
satisfied with a traditional course, when compared with students’ satisfaction in 
online courses [8].

Online learning, as an alternative to traditional face-to-face learning, takes place 
partially or entirely over the Internet [10]. It encourages synchronous and asynchro-
nous participation, but more so, it provides the potential for increased enrolment 
through access to a wider range of students. However, online learning involves a 
dependence on technology, an expectation of preparedness for the online learning 
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environment, adequate online communication skills, and a predisposition for 
independent learning [5, 11, 12]. Although most students could easily adapt to the 
technology associated with online learning, those who are not adequately prepared 
for this type of experience tend to have challenges with critical thinking, indepen-
dent learning and time management [12]. Students in strictly online courses tend 
to be more self-motivated since the onus is on them to be self-disciplined in order 
to complete the course. It is therefore not surprising that time management and 
motivation were found to positively influence their final exam grade [13]. However, 
feeling a sense of isolation and loneliness are often reported by students in online 
courses [12].

A meta-analysis and literature review of 176 studies on students in HEIs con-
ducted between 1996 and 2008 compared the effectiveness of face-to-face and 
online instruction [10]. Their findings showed that students had slightly better 
exam grades with the online course and suggested that there is support for online 
learning as a replacement for face-to-face instruction. However, online and face-
to-face learning differed in terms of the length of time students reserved for their 
studying. A more recent literature review of 104 studies between 2014 and 2019 
focused on university students in online courses with respect to factors on course 
design, student support, faculty pedagogy, student engagement, and student suc-
cess [7]. Their findings showed that for face-to-face courses, increased interaction 
with course content was associated with better exam grades and increased student 
satisfaction. For online courses, faculty feedback was paramount, but factors 
such as previous academic success, self-motivation, family support, workload 
management, and technology savviness were key for positive course outcomes and 
increased student satisfaction.

Blended learning, refers to the integration of traditional classroom methods 
with various online instructional technologies to improve teaching [11, 14]. While 
it is believed to be using the best elements of the two methods of learning, HEIs 
are increasingly using blended learning as a complement to, but not a replacement 
for traditional forms of learning [7]. This is because of the need to maintain the 
classroom experience as much as possible, which is difficult to mirror behind the 
structure of an ELS [15]. Higher education students seem to prefer blended learning 
which is supported by reduced attrition and improved examination marks [9, 14]. 
However, mature students were noted to drop out from courses more readily than 
younger students [9, 12, 14].

A study that compared blended and online learning methods regarding learning 
outcomes, reported that students were able to access online support more easily for 
courses in blended learning than online learning. However, the workload and diffi-
culty level in online learning environments were believed to be more challenging for 
them, even though there was no significant difference noted regarding their final 
scores [16]. Students’ learning strategies [7], e-readiness [5, 17, 18] and levels of 
motivation [11, 13] were also noted to have a significant effect on both the  learning 
process and learning outcomes.

1.2 E-learning

Electronic learning (e-learning) is defined as the use of technology (e.g., 
computer or electronic device) to provide learning material including tutorials, 
simulations, case- or game-based learning modules [19]. It is a system that promotes 
online learning by storing, processing, and distributing teaching materials. It also 
supports interaction and communication in the context of teaching and learning 
[6, 12]. However, it primarily aimed at fostering students’ independence in order 
to take responsibility for their learning, and thus encouraging them to play a more 
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active role in their learning [11, 19]. In doing so, e-learning has changed the way 
learning takes place through a student’s experience and perception of studying, and 
has become the chosen method in higher education [20].

Academic preparedness is known to play a key role in a student’s desire to persist 
in his or her current program [21]. However, although reliance on ELSs has become 
an integral part of HEIs, as shown by consistently increasing enrolments in online 
learning over a 14-year span [2], many students entering university know little 
about what preparation is required for becoming capable to study via an ELS. That 
is, students must now ‘learn how to learn, how to study, and how to solve problems’ 
using this type of modality [18]. The lack of readiness or preparation for the ELS 
has contributed to higher attrition rates for students in blended or online courses 
than for traditional face-to-face courses [12]. Two studies reported on the imple-
mentation of a mandatory online orientation for students at registration. Students 
were allowed multiple attempts to successfully pass the orientation, before they 
could be given access to the online or blended course [22, 23]. Both studies reported 
that the students were generally better prepared for and more confident with their 
courses, with higher retention rates. The importance of e-learning therefore man-
dates that students’ preparation for an ELS be assessed in order to provide training 
or  support [24].

1.3 Student e-learning readiness

E-learning readiness (e-readiness) was originally developed to assess the digital 
divide between developed and developing countries, organisations, or individuals 
[25]. In an educational context, it refers to the digital divide between students’ com-
petence and confidence in using electronic devices for online communication, their 
preferences in using technology tools, and their ability to be involved in self-directed 
learning [12]. It also captures the potential experience of users of an ELS [18, 24]. 
Students’ readiness for online learning is also reported to have a positive impact on 
their successful course performance [16]. Students’ level of e-readiness has therefore 
become one of the core factors in evaluating success with ELSs [4, 7, 18]. Notably, 
self-directed learning and student motivation were found to be significant for their 
e-readiness [26, 27]. However, attributes such as gender, university, or courses, do 
not seem to show any effect on student e-readiness [17, 18, 24, 28]. More so, whether 
it is technical competence, self-directed learning, motivation for learning or online 
communications skills, there was no significant difference between gender and the 
attitudes and behaviours in these dimensions [28]. However, [17] found that stu-
dents in the second year of a three-year degree programme were more computer and 
Internet savvy than students in the first or third year. More so, third year students 
had better study habits than students at levels one or two.

Since students’ career choices and opportunities depend on completion of their 
studies, it is important that students’ e-readiness be evaluated to ensure that it is not 
a hindrance towards their success [18]. This evaluation could assess students’ ability 
to work around any technological challenges, adapt to collaborative learning and 
training, as well as determine their motivation for synchronous and asynchronous 
self-paced learning [24]. A benchmark of student’s abilities would be an indication 
of which aspects of their skills need to be improved to meet at least the minimum 
competencies required for the ELS [5].

The level of students’ e-readiness uses specific criteria to establish a baseline 
value for student success in an online course. It is not used to force students into 
using the ELS per se, but rather to confirm that they are prepared for and recep-
tive to the ELS [29]. Its purpose is to differentiate those students with substantial 
readiness for the online course from those who exhibit deficiencies across various 
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categories. Students with deficiencies can be provided with support or pre-course 
training to give them the necessary tools and skills for working in the online envi-
ronment. The categories generally evaluate students communicative and collabora-
tive skills, meta-cognitive skills, technology availability and skills, cognitive skills, 
and self-directed learning [18]. Most categories are grouped into students’ technical 
readiness, study habits, and online learning preference based on research by [29]. 
These three categories will be used in this study, and are described in more detail.

1.3.1 Technical readiness

Technical readiness evaluates students’ possession of and access to technology, 
such as devices with appropriate software, access to the Internet and stable network 
connectivity [5]. Studies have reported poor internet connectivity as one of the 
biggest technical readiness challenges for students. However, even with students’ 
extensive use of digital devices, there is still a gap between technology use for enter-
tainment and technology required for the ELS [17]. Successful learning outcomes 
in online courses require strong digital literacy skills, which suggests that students’ 
readiness to use the ELS has some influence on academic achievement [18]. An 
orientation to the ELS prior to starting a course has shown to benefit students by 
providing hands-on exercises using tools that they would should be familiar with, 
as well as helping to rectify any technology issues without added pressure of assign-
ment deadlines [23]. Therefore, students who are proficient with using computers 
to access the ELS, can comfortably use new technologies with stable Internet access, 
are also proficient in this category [29].

1.3.2 Study habits

Study habits involve students’ interaction with the course content, rather than 
engaging with the instructor or other students. Routinely working through the con-
tent allows students to become familiar with getting information from the ELS [26]. 
Having good study habits therefore fosters the ability to effectively navigate the 
content during the semester. Students who successfully work through a course on 
their own tend to be more suited to the online learning environment. This includes 
the necessary writing skills and ability to collaborate online. Students therefore 
who are not savvy with online communication will be hindered during an online 
course [8, 17, 18].

1.3.3 Preference for online learning

Students’ preference for online learning reflects their reliance on the ELS for 
the duration of their course [4, 27]. Thus, it is important that they have attributes 
that are suitable for blended or online learning [29]. These attributes include being 
highly motivated and self-confident [30], engaging in self-directed learning [17], 
and having an ability to interact with their peers using the ELS [26].

2. Context of the study

Students at a Caribbean university rely on an ELS to access their course work 
which also serves as the central hub for the submission and management of assign-
ments. Generally, students use their own laptops or mobile devices, but desktop 
computers are also available in five computer laboratories. There is also a stable 
network connectivity on the campus that students use to access the ELS. Classes are 
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mostly scheduled between 8 am and 9 pm during the week. In recent years, stu-
dents’ dependence on the ELS has escalated, based on instructor training to use the 
ELS, but more so because of the ever-increasing number of working students who 
are challenged to physically attend face-to-face lectures during the day. However, 
final examinations are traditionally conducted at the end of each semester in a face-
to-face environment on the campus.

A second-year core management course is offered each semester in a blended 
format. Course topics are revealed weekly via the ELS, supported by tutorial 
sessions in the computer laboratories. At the beginning of the January 2020 semes-
ter, as part of the orientation activities, 258 students were invited to complete an 
anonymous survey. It sought to determine their level of e-readiness regarding their 
technical preparedness, study skills and motivation for using the ELS. However, 
six weeks later, at mid-semester, the SARS-CoV-2 (COVID-19) pandemic had 
reached the region and the campus community, resulting in a 24-hour curfew and 
country-wide lockdown. This halted face-to-face teaching, forcing some students 
to immediately return to their home country. Final examinations were redefined as 
final assessments and placed online via the ELS. With students off campus and even 
spread across the region, a second anonymous survey was posted at week seven 
via the ELS to garner additional information in preparation for their final online 
assessment.

Traditionally, students complete their examinations scheduled in specific rooms 
under supervision. Since students were now completing their final assessment in 
an online environment, the integrity of the process required a different approach. 
Therefore, the format of the online assessment and its scheduling was a major 
consideration in catering to courses with over 150 students.

3. Survey instruments and exam creation

The two anonymous surveys were created using tools in the ELS. Purposive sam-
pling was used since, according to [31], only the students in this course would have 
been able to provide the desired information that impacted their assessments. The 
instructor used the information to make informed decisions that supported these 
students’ needs in order to successfully complete the topics and assessments for the 
course. The responses were used to collectively determine whether  students’ access 
to stable network connectivity remained, and whether their access to technology, 
Internet, study habits, or predisposition for working online had any  influence on 
their final online assessment.

The first survey comprised 18-items that captured students’ level of e-readiness, 
while the second five-item survey was created to obtain information such as their 
location off-campus and network connectivity. Both surveys were reviewed by two 
experienced instructors and pilot-tested before revealing to students. The survey 
instruments both captured other demographic data such as students’ gender, 
age range, and year level.

3.1 Survey at the start of semester

This 18-item e-readiness survey was adapted from [29] and used as a framework 
for evaluating the students’ level of e-readiness. It captured responses on three 
categories and used a five-point Likert-type scale, ranging from “1 = strongly-
disagree” to “5 = strongly-agree”. The three categories are described in more detail 
below:
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The technical readiness (TR) category captured responses on students’ technol-
ogy literacy and device setup. The items included questions that asked students 
whether their devices comprised specific software applications required for the 
course, as well as whether they had a dedicated network connection, access to the 
Internet, or knew how to contact the IT Services help desk;

The study habits (SH) category captured responses on students’ study envi-
ronment, including whether they had a private space in which to focus on their 
course work.

The online learning preference (OL) category captured responses that related 
to students’ routine and preferences. Items required responses on students’ ability 
to study alone and meet assignment deadlines, as well as their preference for the 
structure of a classroom environment.

3.2 Survey at midsemester

The second survey comprised five items that asked students about their 
geographical location, technology in their possession, stability of their network 
connectivity that would allow them to logon to the ELS from their location, as well 
as their perception of their study and time management skills.

3.3 Online assessment creation

Due to the large number of students in the course, an online quiz format was 
thought to be the best option, where higher-order multi-choice, short-answer 
items, and essays were created. The online assessment was worth 60 marks 
and comprised two sections. Section one contained 15 multiple-choice items 
that addressed the eight topics taught in the course. The items were randomly 
selected from a question bank of about 200 questions that were categorised by 
topic. Each student was therefore shown one or two items randomly selected 
from each topic.

Section two was based on a case study where three questions were randomly 
selected from a larger group of questions. To do this about 80 short-answer and 
essay-type items were created, based on the eight topics, ensuring the same or simi-
lar level of difficulty and mark allocation. A set of questions, each worth 15 marks, 
was then designed from these groups of items.

4. Methodology

4.1 Surveys

Both surveys were created in the ELS and set to receive anonymous responses, 
therefore no identifying information for any student was captured. As a survey was 
completed, it was assigned a uniquely generated ELS number which on download, 
provided the ability to merge the raw data from both surveys for statistical analysis. 
The first survey was distributed during the first week of registration for the course 
and remained opened for two weeks until the add/drop course deadline. Its purpose 
was to obtain as many responses as possible during the early weeks of the course. 
The second survey was distributed at week seven after the lockdown and remained 
open for three weeks. Completed responses from both surveys were selected for the 
final data set, which was then cleaned and analysed using the software application 
Statistical Package for the Social Science (SPSS) version 22.0.
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The characteristics of an e-ready student were identified by the items that 
had the highest mean in the technical competence, study habits, and online 
learning preference categories. Items with the lowest mean in the same catego-
ries denoted challenges for students who would not be adequately prepared for 
the ELS [5, 17, 29]. To determine the overall level of e-readiness of this cohort, 
the average score of all three e-readiness scales was calculated. The cohort was 
rated as satisfactory if this average score was at least four out of a maximum 
of five points [29]. Furthermore, each student’s level of e-readiness was also 
calculated, and reported as satisfactory if the average of the ratings in each of 
the three categories for that student was at least four out of a maximum of five 
points [29].

This study used a quantitative approach, where students’ e-readiness was used 
as an independent variable. Chi-square tests were used to determine if there was a 
significant difference between the two e-readiness groups, their readiness charac-
teristics, and their access to computers. A set of independent samples t-tests were 
used to determine whether there were any significant differences between the two 
e-readiness groups and their demographics, access to stable connectivity, and abil-
ity to manage study time. A paired samples t-test was used to determine if there was 
significant difference between students’ ability to have a private place with adequate 
uninterrupted time before and after the lockdown.

4.2 Final online assessment

The final online assessment comprising randomly selected multiple-choice, 
short-answer and essay items was duplicated four times. Students were also ran-
domly placed into four groups and allocated to one of the assessments. Figure 1 
shows the layout of the final assessments on the course page. Each assessment was 
visible for 24-hours, and was set so that students could only see the assessment 
to which they were assigned from midnight to midnight on the following day. 
However, students were given a duration of one and one-half hours to attempt all 
questions once they accessed the assessment, and were restricted to one attempt. 
Once a student started the assessment, a timer started a countdown. The format was 
also set to be sequential in progression, so that a previously completed item could 
not be viewed. This arrangement and duration were intended to deter cheating and 
reduce any chance to search for answers.

In order to understand if there was any difference between students’ level 
of e-readiness and the time they started the exam, the time stamp for these 
logs were first analysed. Any log that showed a start time between midnight 

Figure 1. 
Screenshot of final assessment, showing how they were set to give each student the impression that they were 
accessing the same assessment.
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and 8 am was assigned a value of one; the value of two was assigned to the time 
frame between 8:01 am and 10 am, a value of 3 was assigned to the 10:01 am 
and 12 noon time frame, and so on, with the value 9 assigned to the 10:01 pm 
to midnight time frame. The smaller values therefore reflected the earlier times 
that students started the examination while the higher values indicated a later 
start time. A set of independent samples t-test were used to determine whether 
there were any significant differences between the two e-readiness groups 
and the time of day that they completed their assessment, as well as their final 
 assessment grades.

5. Results

The surveys were distributed to 258 students with 252 (97.7%) completed 
responses received from the first survey and 233 (90.3%) completed responses from 
the second survey. This resulted in 228 (88.4%) completed responses from students 
who responded to both surveys. Table 1 shows that around three-quarters of the 
cohort were female, in their second year of their degree programme, representing a 
median age range of 29 years or younger.

Cronbach’s alpha tested the internal consistency of the e-readiness items using 
0.7 as an acceptable value for a reliable construct [28, 31]. The instrument was 
deemed to be reliable since the alpha coefficient for the composite scale was 0.92, 
while the three scales ranged between 0.71 and 0.86 (Table 2). Correlations among 

(228)

Category Variables N (%)

Gender Male 53 (23.2)

Female 175 (76.8)

Age range 29 or under 185 (81.1)

30–39 30 (13.2)

40–49 7 (3.10)

50–59 6 (2.60)

Year level First Year 48 (21.1)

Second Year 150 (65.8)

Third Year 30 (13.2)

Home country Local 215 (94.3)

In Region 13 (5.70)

Table 1. 
Demographics of respondents.

E-readiness Reliability M (SD)

Technical readiness (TR) 0.86 4.27 (0.80)

Study habits (SH) 0.71 3.96 (0.83)

Online learning preference (OL) 0.72 3.77 (0.79)

Average 0.92 4.00 (0.72)

Table 2. 
Reliability of the three e-readiness categories.
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the three variables were positively and significantly correlated to each other, with a 
p value <0.01. All constructs had strong correlations of above .60 with each other, 
ranging from .635 to .773.

Pearson correlation analysis was used to examine whether any association 
existed between the students’ level of e-readiness and demographic variables. None 
existed for gender χ(1) = −.019, p = .775); age range (χ(1) = .303, p = .069) or year 
level (χ(1) = .714, p = −.024).

5.1 Characteristics of student e-readiness

The highest means of the three e-readiness items defined an e-ready student as one 
who routinely communicates with persons using electronic technologies, has access to 
the Internet for substantial periods of time, perhaps 45 minutes or so, at least 3 times a 
week, and is eager to try new technologies and applications. In contrast, students who 
did not meet the threshold scores for e-readiness had characteristics that involved lack 
of access to software applications required for the course, and a preference for attend-
ing a traditional class on the campus, possibly in order to receive immediate verbal 
feedback during this type of instruction. A comparison of means for the characteristics 
that depict a student who is deemed to be e-ready or not e-ready is shown in Table 3.

5.2 Students’ level of e-readiness

The average of the three categories for the cohort was calculated as 4.0 out a 
maximum of 5 (80%), indicating that the cohort had met the minimum require-
ment to be deemed prepared for engaging in the ELS. The high score for the techni-
cal readiness category, however, could have offset the lower scores in the study 
habits and learning predisposition categories. To derive a better understanding 
of how these students had met or surpassed the required minimum score, each 
student’s level of e-readiness was then calculated. A student was considered to be 
e-ready if four or more points in each of the three e-readiness scales were achieved. 
The results showed that only 78 (34.2%) students were deemed to be e-ready, while 
150 (65.8%) exhibited deficiencies in one or more categories.

Three independent samples t-test were run to determine if there was a sig-
nificant difference between students who were deemed e-ready and those not yet 
e-ready in terms of their technical readiness, study habits, and online learning 
predisposition (Table 4). The results showed that for technical readiness, there was 

E-readiness characteristics

E-ready M (SD)

Has access to the Internet for substantial periods of time, perhaps 45 minutes 
or so, at least 3 times a week (TR).

4.54 (1.03)

Routinely communicates with others using electronic technology (SH) 4.50 (1.02)

Is eager to try new technologies and applications (OL) 4.18 (1.11)

Not e-ready M (SD)

Does not have access to software applications required for the course (TR) 4.00 (1.18)

Prefers to come to campus to attend a traditional class (SH) 3.51 (1.26)

Is uncomfortable waiting for written feedback and prefers receiving 
immediate verbal feedback (OL)

3.41 (1.16)

Table 3. 
Characteristics of students who are e-ready or not yet e-ready.
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a significant difference between students who were deemed e-ready (M = 4.76, 
SD = 0.263), (t (194.71) = −9.69, p < 0.05) and those who were not yet e-ready 
(M = 4.02, SD = 0.866). Thus, students who were deemed to be e-ready had signifi-
cantly higher technical readiness than those who were not. For their online study 
habits, the results found that there also was a significant difference between e-ready 
students (M = 4.58, SD = 0.322), (t (213.28) = −12.13, p < 0.05) and those who were 
deemed not yet e-ready (M = 3.64, SD = 0.830). That is, e-ready students also had 
significantly better online study habits than those who were not. The results for 
their online learning predisposition found a significant difference between e-ready 
students (M = 4.49, SD = 0.345), (t (225.81) = −13.71, p < 0.05) and those who were 
deemed not yet e-ready (M = 3.39, SD = 0.687). Again, e-ready students had signifi-
cantly higher preferences for online learning than those who were not yet e-ready.

5.2.1 Further analysis of non-e-ready students

This section focuses on the 65.8% (150) of the students who were not classi-
fied as e-ready. Table 5 examines the extent of the deficiencies exhibited by these 
students on the three categories. Of the 31.3% (47) in this sub-group who experi-
enced technical challenges, 70.2% (33) were female and 89.4% (42) were 29 years 
old or younger. For the 58.7% (88) who exhibited unsatisfactory study habits, 79.5% 
(70) were female with 82.9% (73) in the 29 years or younger age group. The highest 
number of students, 84.7% (127) showed deficiencies in the online learning predis-
position category, with a similar trend of 77.1% (98) female with 81.1% (103) in the 
29 years or younger age group. In each category, over 70% were females and over 
80% were 29 years or younger [32].

Variable E-readiness 
benchmark

Number of 
students 

(N)

Mean 
(M)

Standard 
deviation 

(SD)

t df p

Technical 
readiness

Not yet 
e-ready

150 4.02 0.866 −9.69 194.71 .000

e-ready 78 4.76 0.263

Study habits Not yet 
e-ready

150 3.64 0.830 −12.13 213.28 .000

e-ready 78 4.58 0.322

Preference for 
online learning

Not yet 
e-ready

150 3.39 0.687 −13.17 225.81 .000

e-ready 78 4.49 0.345

Table 4. 
Differences between students who were deemed e-ready and those who were not yet e-ready in relation to 
technical readiness, study habits and learning preferences.

Number of students with 
deficiency in...

Total number not 
e-ready (150)

Age group
29 or younger

Gender (Females)

Technical readiness 47 (31.3%) 42 / 47 (89.4%) 33 / 47 (70.2%)

Study habits 88 (58.7%) 73 / 88 (82.9%) 70 / 88 (79.5%)

Preference for online learning 127 (84.7%) 103 / 127 (81.1%) 98 / 127 (77.1%)

Table 5. 
Analysis of students who were not deemed to be e-ready (n = 150).
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Further analysis of the 150 students who were not deemed to be e-ready revealed 
that while 48% (72) were deficient in any one category, 29.3% (44) had deficiencies 
in two categories, and 22.7% (34) were found to be deficient in all three categories. 
These details are displayed in Table 6.

5.3 Mid- semester shutdown

With the arrival of COVID-19 in the country at mid-March 2020, and subse-
quent remote teaching in order to complete courses and bring an end to the semes-
ter, the second anonymous survey garnered responses from students on whether 
they might have been affected by the digital divide, change in study habits or 
interruption in the move to fully online learning.

5.3.1 Devices and network connectivity

Students were asked to identify the type(s) of computer or mobile device that 
they used to access the ELS from their geographical location, as well as the stability 
of their Internet connectivity. Most students had remained in the country, while 
13 (5.7%) had travelled back to their home country. Table 7 shows that while most 

E-readiness deficiencies Students %

Deficiency in one category 72 48.0

Deficiency in two categories 44 29.3

Deficiency in all categories 34 22.7

Total 150 100.0

Table 6. 
Number of students with deficiencies in one or more categories (i.e. technical readiness, study habits, or online 
learning predisposition) (n = 150).

Individually 
e-ready

Not e-ready Total

78 (34.2%) 150 (65.8%) 228

Location after shutdown

In campus country 72 (92.3%) 143 (95.3%) 215 (94.2%)

Outside of campus country but in the Caribbean 6 (7.7%) 7 (4.7%) 13 (5.70%)

Access to one set of technology

Laptop 24 (30.7%) 63 (42.0%) 87 (38.1%)

Desktop 4 (5.1%) 2 (1.3%) 6 (2.7%)

Mobile device (iPad, phone) 1 (1.3%) 9 (6.0%) 10 (4.4%)

Stability of Network

Always 53 (35.3%) 33 (42.3%) 86 (37.7%)

Sometimes 45 (30.0%) 22 (28.2%) 67 (29.4%)

Rarely 4 (2.7%) 1 (1.3%) 5 (2.2%)

Depend on Wi-Fi only 48 (32.0%) 22 (28.2%) 70 (30.7%)

Table 7. 
Students’ location, access to technology and stable connectivity.
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students had a laptop computer, 10 had access to only a mobile device. Those 10 
students indicated that they only had an iPad or mobile phone in their possession. 
Nine of these students were (6.0%) deemed not to be e-ready.

A chi-square test for independence was run to determine if there was a significant 
difference between students who are deemed to be e-ready and those not yet e-ready 
in relation to their access to a desktop computer, laptop PC or Mac, or other mobile 
device. The results indicated that there was no significant difference in the propor-
tion of students who were e-ready from those who were not yet e-ready with regard 
to their access to a laptop or Mac, X2(1, 227) = .549, p > 0.05, access to a desktop, 
X2(1, 227) = .418, p > 0.05, and access to another mobile device X2(1, 227) = .816, 
p > 0.05. This suggests that e-ready students did not differ significantly in their 
access to online learning devices than those who were not yet e-ready.

An independent samples t-test was run to determine if there was a significant 
difference between students who were deemed e-ready and those not yet e-ready 
in terms of the frequency of the stability of their Internet connection. A Likert 
scale from 1 to 4 indicated whether the frequency of the connection was always, 
sometimes, or rarely stable or whether there was dependence on Wi-Fi. The test 
found that there was no significant difference between students who were deemed 
e-ready (M = 2.85, SD = 1.25), (t (226) = −9.12, p > 0.05) and those who were not 
yet e-ready (M = 2.69, SD = 1.25) (Table 8). Therefore, students who were deemed 
e-ready had as stable a connection as those who were not yet e-ready.

5.3.2 Time management

Students were now dispersed from the campus environs, dependent on their 
own technology and access to consistent network connectivity. Based on the 
significant number of students who had poor study habits, and concerns about 
online learning, an independent samples t-test was run to determine if there was 
a significant difference between students who were deemed e-ready and those 
not yet e-ready in terms of their ability to manage their study time. A Likert scale 
from 1 that indicated that they believed they were able to successfully manage their 
time to 4 indicating an inability to manage study time at all. The test found that 
there was a significant difference between students who were deemed e-ready (M 
3.40, SD = 0.706), (t (226) = −2.378, p < 0.05) and those who were not yet e-ready 
(M = 3.18, SD = 0.650) (Table 9). Therefore, students who were deemed e-ready 
had significantly better time management skills than those who were not yet 
e-ready.

5.3.3 Private space, and adequate time for studying

Based on the previous results, it was important to further assess the extent to 
which students’ rhythm of the semester was disrupted by the campus’ lockdown 

Variable E-readiness 
benchmark

Number of 
students (N)

Mean (M) Standard 
deviation (SD)

t df p

Stable 
connectivity

E-ready 78 2.85 1.25 −.912 226 .363

Not yet
e-ready

150 2.69 1.25

Table 8. 
Independent samples t-test determined that there was no significant difference between students who were 
deemed e-ready and those who were not yet e-ready regarding the stability of their internet connection.
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and subsequent move to online learning via the ELS. Therefore, having a private 
place at home or work, and having adequate uninterrupted time to study were 
assessed based on whether the e-readiness of both groups of students.

5.3.3.1 E-ready students

A paired samples t-test was run to determine if there was a significant difference 
between e-ready students having a private place at home or work they could use for 
extended periods before and after the lockdown. The results revealed that stu-
dents who were e-ready had access to such a place significantly more so before the 
lockdown (M = 4.85, SD = 0.40), than after (M = 4.26, SD = 0.95), (t (77) = 5.082, 
p < 0.05).

A paired samples t-test was also run to determine if there was significant differ-
ence between e-ready students having adequate time that would be uninterrupted 
in which they could work on their online courses before and after the lockdown. 
The results revealed that students had adequate uninterrupted time signifi-
cantly more so before the lockdown (M = 4.71, SD = 0.51), than after (M = 4.32, 
SD = 0.86), (t (77) = 3.243, p < 0.05). Thus, these results indicate that students’ 
access to these conditions significantly decreased after the lockdown. Table 10 
shows the results of these two conditions.

5.3.3.2 Students not deemed to be e-ready

A paired samples t-test was run to determine if there was significant difference 
between students who were not yet e-ready having a private place at home or work 
that they could use for extended periods before and after the lockdown. The results 
revealed that these students had similar access to such a place before the lockdown 
(M = 3.93, SD = 1.28), and after (M = 3.78, SD = 1.00), as there was no significant 
difference (t (149) = 1.271, p > 0.05). Therefore, students indicated that their access 
to such an environment, or lack thereof, did not change.

Variable E-readiness 
benchmark

Number of 
participants 

(N)

Mean 
(M)

Standard 
deviation 

(SD)

t df p

Time 
management

E-ready 78 3.40 0.706 −2.378 226 .018

Not yet 
E-ready

150 3.18 0.649

Table 9. 
Independent samples t-test determined students who were deemed e-ready had significantly better time 
management skills than those who were not yet e-ready.

E-ready Number of 
students (N)

Mean 
(M)

Standard deviation 
(SD)

t df p

Private place before 78 4.85 0.397 5.082 77 .000

Private place after 4.26 0.946

Study-time before 78 4.71 0.512 3.243 77 .002

Study-time after 4.32 0.860

Table 10. 
A paired samples t-test showed that there was less privacy to study and also less time to study after the COVID-
19 lockdown.
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A paired samples t-test was run to determine if there was significant difference 
between students who were not yet e-ready having adequate time that would be 
uninterrupted in which they could work on their online courses before and after 
the lockdown. The results revealed that students had less uninterrupted time to 
work before the lockdown (M = 3.57, SD = 1.24), than after (M = 4.06, SD = 0.84), 
(t (149) = −4.368, p < 0.05). Table 11 shows the results of the t-test.

5.4 Preparing for and taking the final online assessment

An independent samples t-test was then run to determine if there was a sig-
nificant difference between students who were deemed e-ready and those not yet 
e-ready, regarding the time they started the final online assessment. The test found 
that there was a significant difference between students who were deemed e-ready 
(M = 4.38, SD = 2.17), (t (225) = 2.153, p < 0.05) and those who were not yet e-ready 
(M = 5.01, SD = 2.05) (see Table 12). Therefore, e-ready students started their 
online assessment earlier than those who were not yet e-ready.

5.5 Final course results

An independent samples t-test was run to determine if there was a significant 
difference between e-ready students and those not yet e-ready in relation to their 
final grade. The test found that there was no significant difference between e-ready 
students (M = 39.41, SD = 6.10), (t (225) = −0.308, p > 0.05) and those who were 
not yet e-ready (M = 39.14, SD = 6.33) (Table 13). Therefore, both groups of 
students had similar final grades.

The final assessment results for the cohort are shown in Table 14. Most of the 
e-ready students performed slightly better in the A-to A+ range. However, stu-
dents who were not deemed to be e-ready performed slightly better in the B- to B+ 
and C to C+ range. Three students who were not deemed to be e-ready failed or were 
absent for the final examination.

Not e-ready Number of 
students (N)

Mean (M) Standard 
deviation (SD)

t df p

Private place 
before

150 3.93 1.278 1.271 149 .206

Private place after 3.78 1.001

Study-time before 150 3.57 1.239 −4.368 149 .000

Study-time after 4.06 0.837

Table 11. 
A paired samples t-test showed that there was no change in a private place to study but more time to study after 
the lockdown.

E-readiness 
benchmark

Number of 
participants 

(N)

Mean 
(M)

Standard 
deviation 

(SD)

t df p

Time student 
started exam

e-ready 78 4.38 2.170 2.153 225 .032

Not yet 
e-ready

150 5.01 2.047

Table 12. 
An independent samples t-test determined that e-ready students started their online examination earlier than 
those who were not yet e-ready.
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6. Discussion

The demographic data of this cohort was representative of other studies with the 
majority female students, in the 29 years or younger age range, who were at level 2 
of their studies [4, 5, 17, 27]. Analyses on student characteristics and their level of 
e-readiness of this cohort, resulted in no significant differences among demograph-
ics such as age or gender with any of the e-readiness variables as reported in other 
research by [17, 18, 27].

6.1 Characteristics of student e-readiness

The characteristics of e-ready students identified in this study were shown to be 
similar to those in other studies, especially with having a natural inclination towards 
adapting to new technologies [4, 5, 27]. Characteristics of students who did not meet 
the criteria for e-readiness were also similar to those who preferred the face-to-face 
component of blended courses [21]. These students who suffer from technology 
challenges or require immediate verbal feedback highlight resistance towards chang-
ing their study habits and learning preferences in order to interact with an ELS [4, 5]. 
Those students who can easily access help desk support in face-to-face or blended 
courses, may be reluctant to switch to an online format if the course places high value 
on course assignments and outcomes. The dependence on technology for assistance 
and support may negatively impact their preference for an online course [11].

6.2 Students’ level of e-readiness

The results revealed that about a third of the students were deemed to be 
e-ready, while about two-thirds showed deficiencies in one or more e-readiness 

E-readiness 
benchmark

Number of 
participants (N)

Mean 
(M)

Standard 
deviation 

(SD)

t df p

Final 
grade

e-ready 78 39.41 6.100 −.308 225 .758

Not yet e-ready 150 39.14 6.332

Table 13. 
Independent samples t-test to determine whether there was a significant difference between e-ready students 
and those not yet e-ready in relation to their final grade.

Grade E-ready N (%) Not e-ready N (%) Total N (%)

A- to A 33 (42.3) 53 (35.3) 86 (37.7)

B- to B+ 39 (50) 77 (51.3) 116 (50.9)

C to C+ 6 (7.7) 17 (11.3) 23 (10.1)

Failed 0 (0) 2 (1.3) 2 (0.9)

Absent 0 (0) 1 (0.7) 1 (0.4)

Total 78 (34.2) 150 (65.8) 228 (100)

Table 14. 
Comparison of examination results for students who were e-ready and not e-ready.
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categories. Other studies reported comparable results with similar cohorts, espe-
cially where e-ready students were found to be technologically savvy and had 
acquired some computer literacy skills [4, 5, 17]. However, for those with defi-
ciencies, challenges still exist in adapting their learning lifestyle and study habits 
towards working with an ELS [5, 17].

Providing students with an orientation in the use of the ELS for students might 
still be useful, in spite of their general lack of interest in what may appear to be 
another course or workshop [5, 22, 23]. Providing a compulsory orientation to 
the ELS prior to enrolment in their courses could give students an opportunity to 
become more comfortable with the ELS. Hands-on exercises that involve interact-
ing with technology tools that they will be using in their course, along with time 
to resolve any potential technology barriers can be beneficial without the added 
anxiety associated with coursework or grades. In this study, while an orientation 
activity was available for this cohort of students as part of the introductory tasks, 
it did not specifically focus on training for the ELS. As noted by [17], since most 
students were in the second year of their studies, it could have been assumed that 
they would have had the requisite knowledge or expertise at this level of their 
studies.

Further analyses of students’ level of e-readiness or lack thereof, showed that 
e-ready students had significantly higher technical readiness, significantly better 
online study habits, and significantly higher preferences for online learning than 
those who were not yet e-ready. This is supported by other studies that indicated 
that students who take responsibility for their learning and have good study habits 
are suited for working in the ELS [18].

In contrast, a drill down of the data to evaluate the extent of deficiencies exhib-
ited by students on the three measures also support studies where students tend 
to rate highest in the technical readiness scales but lowest in the self-directed or 
learning predisposition scales [5, 17, 18]. One consideration is that students could 
be distracted by other online activities while learning online, thus impacting their 
study habits [4, 17].

In this study, of the 150 students who were not deemed to be e-ready, 48% 
(72) were deficient in any one category, and 52% (78) who were deficient in two 
or three categories is cause for concern. The sudden move to online learning might 
not have given these students time to adapt or seek additional resources in order to 
become prepared for the change to online assessment. Although students are mostly 
exposed to and possess basic technological skills, significant challenges remain 
in adapting their lifestyle and learning to interacting with an ELS [32]. One such 
challenge that is frustrating for students involves lack of help desk assistance when 
facing technical problems while learning online [8].

Furthermore, 22.7% (34) students were deficient in all three categories and 
would be at a distinct disadvantage based on their inability to effectively use 
the technology, with poor study habits and a preference for the face-to-face 
environment. These results are comparable to another study that reported 
25.1% of its sample in a blended cohort and 22.3% in an online cohort who had 
similar deficiencies in multiple categories [5]. Even though these numbers are 
small, all students should be given the resources and support for a fair chance 
at successfully completing their course of study. Students with technical defi-
ciencies, are encouraged to visit the campus IT service desk with software and 
hardware issues to receive technical assistance. They could also visit one of the 
six computer laboratories on the campus to work on their assignments. However, 
with a stay-at-home order, this would have compounded the situation for these 
students.
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The other two deficiencies - study habits and online learning predisposition 
categories - were beyond the expertise of the course facilitator to directly support 
the students’ needs. However, in an effort to provide guidance to these students, 
hyperlinks and information on the university’s student services were shared during 
scheduled weekly lectures and posted on the ELS. These services include useful 
information and scheduled appointments to discuss study habits and academic 
support, whether in an online or face-to-face setting.

6.3 Mid- semester shutdown

6.3.1 Devices and network connectivity

Regarding the type(s) of computer or mobile devices that students used to access 
the ELS from their geographical location, as well as the stability of their Internet con-
nectivity while most students had a laptop computer, it was concerning that of the 10 
students who had access to only a mobile device, nine (6.0%) of them were not deemed 
to be e-ready. Those students indicated that they only had an iPad or mobile phone in 
their possession. The fact that 10 (4.4%) students relied on an iPad or mobile phone, 
while 70 (30.7%) students depended on Wi-Fi were causes for concern regarding 
their continued access and ability to manipulate content in the ELS for the final online 
assessment. While these numbers were small, it was imperative that those caught in the 
digital divide were also given a fair chance to complete their courses. Fortunately, some 
internet service providers quickly offered to assist students by delivering laptops to 
those who required them for the duration of the assessment period [33, 34].

Based on these contributions, the chi-square test determined there was no 
significant difference in the proportion of e-ready students and not yet e-ready 
students regarding access to a laptop PC or Mac, or other mobile device, as well as 
the frequency of the stability of their internet connection. That is, e-ready students 
did not differ significantly in their access to online learning devices than those 
who were not yet e-ready. Also, students who were deemed e-ready had as stable a 
connection as those who were not yet e-ready. These results differ from [17], who 
reported that 80% of their respondents had challenges with poor connectivity.

6.3.2 Time management

E-ready students were found to have significantly better time management skills 
than those who were not yet e-ready. These results seem to be realistic since students 
who have good study skills are reported to be more organised and manage their time 
better [26]. However, for those students who were not deemed to be e-ready, the 
results are supported by [17] who noted that lack of self-directed learning or motiva-
tion for learning, were major challenges for this category of student since it is reflected 
in poor study habits and therefore poor time management skills. In this study, it is 
unknown whether any students had sought assistance from the Office of Student 
Services before the curfew. Nevertheless, one could argue that they would probably 
not have had enough time to successfully follow through with any interventions before 
the disruption. More so, students employed in security, medical and other essential 
services, would most likely have seen an increase in their workload. This could have 
negatively impacted their ability to successfully manage their study time.

6.3.3 Private space, and adequate time for studying

The results indicated that students who were deemed to be e-ready had less 
privacy and less time to study after the lockdown. These results highlighted the 
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impact of the COVID-19 pandemic on this group of e-ready students. A similar 
study reported that this category of student typically has high expectations for 
themselves regarding their own study schedules and could manage their time 
well [17]. Additionally, as noted by [27] in their research, more than 60% of 
those students studied at home during COVID-19, compared to 94.3% of the 
students in this study. E-ready students who are seemingly disciplined could 
have previously used a private space such as the library on campus or one of the 
six computer laboratories to spend time on their assignments. However, with the 
lockdown in place, this would have resulted in restricted access to the campus 
library, possible distractions from other family members, or having to reduce the 
time spent online in order to allow another family member to use the computer 
or laptop. These factors could have disrupted an otherwise scheduled study 
routine.

For students who were not deemed to be e-ready, the results showed that while 
access to a private place for study time remained the same before and after the 
lockdown, it appears that they had more time to study after lockdown. This seems 
to have worked for the benefit of this group of students, since the country was 
under lockdown for over four weeks. While the lack of privacy remained during 
the lockdown, perhaps the importance of studying for final assessments or the 
confinement to one location could have created some personal and perhaps family 
structure with time required to dedicate to their studying.

6.4 Preparing for and taking the final online assessment

The results showed that e-ready students started their final online assessment 
earlier than those who were not yet e-ready. One could suggest that students who 
were not yet e-ready may still have lacked confidence with working in the online 
environment, which could have contributed to their delay in starting the online 
assessment. They could also have used the available time to study further, thus 
waiting until the last moment to take the online assessment. In contrast, students 
who were e-ready could have had the confidence to complete the assessment early in 
order to study for other assessments.

6.5 Final course results

This study found that both groups of students had similar final grades. This 
result is supported by [9] who reported no significant differences in the final scores, 
and [16] who showed that the format of instructional delivery may not have an 
effect on students’ learning outcomes. However as suggested by [9, 10, 14], blended 
learning activities provided in this course prior to the lockdown may have had some 
influence on the students’ final marks.

Based on these final results, one could suggest that the course content could 
have been accessible to all students. Additionally, the scheduling of the final 
assessment and questions could be considered to be as fair as in the opportunity 
given to students to select their time to take the assessment, and duration to 
complete the required questions. More so, students who were not deemed to be 
e-ready could have benefitted from the additional time taken before starting 
the assessment, while those who were e-ready could have suffered from the 
disruption in their study routine. Nevertheless, most of the e-ready students 
performed slightly better in the A-to A+ range. Students who were not deemed 
to be e-ready performed slightly better in the B- to B+ and C to C+ range. Three 
students who were not deemed to be e-ready failed or were absent for the final 
assessment.
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7. Conclusions

This study has shown that for this cohort of students, only about a third were 
deemed to be e-ready. They displayed significantly higher technical readiness, 
significantly better online study habits, and significantly higher preferences for 
online learning than those who were not yet e-ready. As confirmed by [4], it should 
not be assumed that all students have access to a laptop and a quiet study space. Those 
who relied on visiting the library and using computer labs on the campus could have 
been especially disadvantaged by the lockdown if they did not have access to technol-
ogy, adequate space and time to study while under the lockdown. Fortunately, both 
categories of students had about the same access to online learning devices and stable 
connectivity. Further, private companies and certain university services had arranged 
for students in the digital divide to receive laptops for the duration of the lockdown.

For e-ready students, the impact of the lockdown was felt most by a disruption 
in their study routine. This is supported by [13, 26] who found that time manage-
ment was a necessary factor in positively influencing a student’s final grade. The 
findings in this study also revealed that e-ready students had less privacy and less 
time to study after the lockdown. However, for those who were not yet e-ready, 
while there was no change in their private space for study, they found more time to 
study after the lockdown.

It may seem that e-ready students are more disciplined and would therefore 
spend more time in a quiet space with little to no disruption. However, students who 
are not yet e-ready are known to prefer a classroom environment. The scheduled 
class time each week could have provided a welcomed routine and maybe force 
some time management skills for the duration of the lecture. The lockdown, how-
ever, could have possibly mimicked some of that environment for those students 
which now became a place of learning and a space for learning. The findings by 
[13, 17] suggest that in this case, the forced time at home to study could have been a 
silver lining for this category of student. One could only wonder to what extent this 
change impacted their study routine and time management skills because of other 
influences beyond their control.

The results showed 31% of the students had technical challenges, over 60% had 
issues with study habits and over 80% had weaknesses with working in the online 
environment. Further analyses are required to determine if those who were border-
line e-ready could have slipped below the benchmark after the lockdown. Perhaps, 
a post-survey reassessment of students’ level of e-readiness could have highlighted 
the plight of those on that e-readiness boundary.

The results also revealed that students’ level of e-readiness has some influence on 
when their take their online assessment via an ELS. It also impacts their final assess-
ment results based on their self-discipline, study routine and study habits, as supported 
by other studies [26, 29]. Similar to [10], students had slightly better exam grades, since 
in this study, e-ready students performed slightly better in the A-to A+ range while 
those not e-ready performed slightly better in the B- to B+ and C to C+ range.

8. Recommendations

While the Office of Student Services remained available for academic support 
using online consultations during the lockdown, their extensive services seem not 
be known to the wider student body. If the e-readiness evaluation is implemented, 
then students, who were deemed to be not yet e-ready could initially benefit 
from these resources. At the beginning of each semester assistance on improving 
their study habits, or perhaps information on building a study schedule could be 
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provided in order to give them a good chance to excel during the semester. For 
students in this course, the recommendation for visits to student services during the 
early weeks of the semester could have made a positive impact on those who were 
not deemed to be e-ready. However, it is not known if any students made appoint-
ments and more importantly if they did, whether they followed through with their 
sessions and changed any practices.

It is further recommended that during the initial weeks of every semester, 
officers of student services schedule visits or join courses, whether face-to-face 
or online, to introduce students to various types of academic support, and share 
information or quick tips. Instructors could also place links and ‘information bits’ on 
course pages to bring awareness to these services so that students are informed about 
the range of support services. Furthermore, supported by findings of this study and 
those of [12, 19], it is strongly recommended that prior to the start of their courses, 
students complete an ELS orientation inclusive of an e-readiness assessment, even if 
it is a self-evaluation. This assessment, also supported by [21, 22], would provide an 
initial baseline and also highlight any e-readiness deficiencies that require additional 
support or ELS training. Over subsequent semesters of re-evaluation, students could 
monitor changes from previous semesters and pinpoint the type of assistance they 
may need before the start of the semester. It is hoped that a different type of self-
awareness towards evaluating their own proficiency would develop when working 
via the ELS. The end result could possibly be seen in increased student satisfaction, 
and overall improvement of student outcomes which is ultimately important for 
university administrators, instructors, and indeed the students.
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Abstract

Higher education institutions are globally facing unprecedented disruptive 
trends, which have rapidly changed the landscape of global higher education due 
to the COVID-19 pandemic. While transnational education (TNE) is increasingly 
becoming popular as a provision for internationally recognised education at the 
doorstep of students, the temporary shift from traditional classroom teaching and 
learning (T&L) to remote online T&L caused by the COVID-19 pandemic has 
been challenging for all stakeholders to provide the similar student experience as 
previously. Regarding TNE programmes, the emergency replacement of traditional 
classrooms with virtual ones has also raised significant challenges of both equity 
and pedagogy. However, given the current crisis in higher education, TNE can be a 
cornerstone in rebuilding the post-COVID-19 international education system. This 
chapter explores the challenges faced by the TNE programmes based on a system-
atic literature review and information gathered informally from various stakehold-
ers and discusses the opportunities and future impacts in teaching, learning, and 
student support as the post-COVID-19 educational landscape emerges. It also 
provides an insight into how a sustainable transnational learning community can be 
developed for the quality and sustainability of international higher education in this 
new decade.

Keywords: transnational education, higher education, COVID-19, student 
experience, blended learning, mixed-mode learning, e-learning, remote online 
education

1. Introduction

The current COVID-19 pandemic has shaken almost all sectors including the 
education sector, and it has caused unprecedented disruption to education systems 
worldwide, resulting in the closure of schools, colleges and universities in most 
countries. The closure of educational institutions nationally was essential to prevent 
the spread of the virus using social distancing. To limit the spread of the virus and 
render the continuation of education, the predominant model used for education 
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delivery is remote online teaching and learning (T&L), which is considered the 
best path forward. The government also recognises the increasing importance of 
online T&L in this dynamic world [1]. It was suddenly necessary to transform all 
educational activities ranging from in-class teaching and learning activities to 
assessments into online-based. As a result, the COVID-19 pandemic has changed 
the overall global education landscape and strengthened the visionary idea that 
education should not be limited by where or how you learn, what matters is that you 
learn from anywhere, at any time. In this situation, technologies are playing a key 
role in this, thanks to recent technological advancement. As a result, universities 
have started to develop blended learning approach, making use of key technologies, 
to prepare themselves to survive and flourish together for the continuity of educa-
tion even in emergencies.

As information and communication technologies (ICT) have kept advancing, 
online education has become more feasible technologically, economically, and 
operationally [2]. Henceforth, the T&L approaches are continually kept chang-
ing, and online education has been adopted globally by institutions as an accepted 
teaching and learning form [2, 3]. However, a common perception about delivering 
online education is that the quality of online education is perceived as not equal to 
the traditional face-to-face classroom-based education.

During the COVID-19 pandemic, there are in fact as many as nearly 1.6 billion 
learners in more than 190 countries across the globe affected by the closures of 
educational institutions at the national level, representing approximately 90% of 
the global student population [4]. Additionally, it has been reported that there is 
a decline in the number of international students in many popular studies abroad 
countries. For example, new international student enrolment has dropped signifi-
cantly, reporting a 43% decrease in the US in Fall 2020, according to the Institute 
of International Education (IIE) [5]. On the other hand, transnational education 
(TNE) is an emerging area of scholarship with a growing number of both students 
and providers moving across national borders to deliver higher education pro-
grammes. A similar situation (the closure of host institutions) also happened to 
most TNE programmes, especially TNE programmes in those countries, which were 
disrupted right at the beginning of the pandemic and had to close their activities. As 
a result, the pedagogic activities in TNE have rapidly been transformed into online 
education or remote online T&L due to the travel restrictions, thanks to the recent 
advancement of educational tools and technologies. Although most TNE providers 
had forced exceptionally swift adaptations of remote online T&L, the virtualisa-
tion of the TNE programmes, however, raised significant issues of both equity and 
pedagogy.

Due to the length of the COVID-19 pandemic, online education or a combina-
tion of online and traditional education (blended) is today an integral part of edu-
cation and learning across the world. A growing number of colleges and universities 
have been implementing and adopting such approaches. Likewise, the perception 
of the online education quality mentioned earlier is changing and COVID-19 while 
being a hazard to humanity has evolved institutions to invest in online education 
[6]. Moreover, online education has proven to be valid and useful for many students 
during the COVID-19 pandemic that is opening up a new era - the revolution of 
online education.

Despite the current transformation of education systems and the challenges 
faced, the TNE programmes can still be a cornerstone in rebuilding the post-
COVID-19 international education system. Therefore, this chapter firstly provides 
the concept and models of TNE programmes describing their pros and cons, as well 
as discusses the challenges faced by the TNE programmes during the COVID-19  
pandemic and the opportunities created due to the replacement of traditional 
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classrooms into the remote online T&L (restructuring the education system). In 
this chapter, authors have shared their experience on how their TNE students expe-
rience remote online education and cope with COVID-together with the benefits/
challenges of remote learning for TNE students. Furthermore, this chapter provides 
future barriers and envisions of the future (post-COVID-19) of transnational 
higher education.

2. Methodological perspective and approach

This chapter presents a review of the scholarly and grey literature on transna-
tional education and e-learning with a special emphasis being put on COVID-19. 
The commentary and discussion are structured around objectives, perspectives, 
and experiences of key stakeholders of TNE facing challenges and taking measures 
during the COVID-19. As such, a systematic approach was used to identify 57 
peer-reviewed articles from 2010 to 2021. Of which, only 19 articles were published 
before the COVID-19 pandemic and these articles are mainly reviewed for compiling 
the introduction of TNE and the related information while the remaining articles 
are mainly focusing on the challenges and opportunities created around TNE and 
e-learning as well as the good practices adopted by different stakeholders.

To complete the review, we searched the Web of Science, and Google Scholar 
for literature using the keywords “transnational education,” “e-learning,” “COVID-
19 pandemic,” “online education,” and “blended learning.” We focused our search 
on peer-reviewed journal articles from 2010 to 2020. Theoretical studies, editori-
als, and non-peer-reviewed literature were excluded from the review. Additionally, 
we explored recent reports and guidelines produced by local governments and 
local higher education regulatory bodies for quality assurance of top TNE host 
and foreign countries. The inclusion criteria for e-learning and online education 
were mainly related to transnational or cross-border higher education. On the 
other hand, blended learning covers a broad range of learning approaches and 
is often used as an umbrella term to capture an assortment of blends or is placed 
on a spectrum ranging from more face-to-face instruction to more technology-
assisted instructions. There are three categories of blended learning in terms of 
i) low-impact blends, where extra activities are added to an existing course; ii) 
medium-impact blends in which activities in an existing course are replaced; and 
iii) high-impact blends in which a blended course is designed from scratch [7]. In 
this review, the inclusion criteria for selecting articles on blended learning were 
those studies that were conducted in blended learning environments with reduc-
ing face-to-face instruction or replacing face-to-face instructional activities with 
remote online learning, which are mainly the case for transnational education 
during the pandemic.

After screening and excluding articles, 59 articles were finalised for the system-
atic literature review based on the above-mentioned criteria. Moreover, several good 
practices for mitigating some concerns for TNE and online learning (e-learning) are 
highlighted based T&L related discussions and meetings throughout the academic 
years 2019–2020 and 2020–2021.

3. Overview of transnational education (TNE)

Exports of education have significantly grown over the last two decades. This 
is achieved through developing sophisticated and successful approaches to the 
provision of higher education internationally to many students, who are located 
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outside of the countries of higher education institutions (HEIs) that are award-
ing the degree. These approaches can be an array of collaborative arrangements 
with degree-awarding institutions from major education-exporting countries [8]. 
Traditionally, those students would have travelled to foreign countries to study for 
an international qualification and are now pursuing foreign degrees in their home 
or neighbouring countries at local institutions. This form of award-bearing educa-
tional provisioning by an HEI in one country to students based in another country is 
termed as transnational education (TNE) or sometimes as cross-border education. 
The range and number of TNE activities, such as remote campuses and joint degree 
programmes, continue to grow rapidly to address international customer demand, 
especially in higher education [8].

3.1 Definition of TNE

Among many definitions and interpretations of TNE, according to the 
UNESCO/Council of Europe Code of Good Practice in the Provision of 
Transnational Education, “TNE refers to study programs or educational services in 
which the learners are located in a country different from the one where the awarding 
institution is based” [9]. In other words, TNE is education delivery from institu-
tions in one country to students in another. Usually, students do not cross national 
borders or move to the country of degree-awarding HEI to undertake study at an 
overseas institution. Instead of students moving to foreign countries, the pro-
grammes move to the students in their home countries [10]. Moreover, besides the 
host country’s domestic students taking TNE programmes, students taking TNE 
programs including expatriate students living in the host country and international 
students travelling to the TNE host country especially for taking a TNE program 
[10]. Therefore, the definition of TNE can be generalised as:

TNE is all types of higher education programmes in which students based in 
country B study for a degree from a university in country A.

Sending/Foreign TNE country: TNE students get a degree award from a 
foreign institution and the country, in which the awarding institution is based, is 
called the Sending or Foreign TNE country.

Host/Receiving TNE country: The country, where TNE students take the TNE 
program to achieve a foreign degree is called the host or receiving TNE country, and 
the institutions in that country are called host institutions.

The delivery of such an education is often done through joint degrees or part-
nerships with overseas host institutions, branch campuses or online courses with 
qualifications. In recent years, many countries have engaged in TNE, and there 
has been an unprecedented growth of predominantly Western foreign universi-
ties delivering education throughout Asia, the Middle East, and Africa [11–13]. 
The UK, US, Australia, Germany, and France are the leading exporters of TNE or 
sending countries providing the TNE programmes [14]. On the other hand, China, 
UAE, Malaysia, Singapore, and Qatar are the leading host countries studying hun-
dreds of thousands of students for a TNE programme [14, 15]. Based on the data 
available from different sources [14, 16], Figure 1 illustrates the top host and send-
ing countries for TNE activities including some emergent destination countries.

While most TNE programmes provide education at the undergraduate level 
under different modes of TNE with engineering, technology, maths, medical sci-
ence, and computing being the principal subjects of study, the post-graduate level 
TNE programmes are also getting popular [16].
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4. Benefits and criticisms of TNE

TNE mainly consists of three main stakeholder groups, namely students, partner 
institutions (both host and foreign) and governments [17]. An appropriate setting 
of a TNE programme can be considered as a win-win option for all those three 
main stakeholder groups. For many students, getting a degree in popular study 
destinations such as the UK, US, and Australia sounds like an enriching and excit-
ing experience. However, they are expensive and not everyone can afford them. 
Achieving an international degree by studying in the home country via the TNE 
route at a considerably lower cost is a lucrative option. Students can get the learning 
experience of international standards (i.e., exposed to pedagogies from Europe, 
the US, Australia or wherever the awarding institution is based) receiving quality 
international education without having to go overseas. Besides paying much lower 
tuition fees, which are often much higher if studying at the foreign institution 
directly, students also save their travel and accommodation costs [18]. In addition 
to developing a deep conceptual understanding of the content of the subject of 
study, students are often taught by using innovative teaching and learning practices 
exploring state-of-the-art technologies. Moreover, they are usually assessed by 
exams and their participation in discussion and group projects that allow them to 
gain valuable soft skills such as communication and teamwork [19, 20].

Moreover, studying abroad is a challenge - an introduction to a new culture and an 
emotional roller coaster at times when your daily routine, culture, and the attitudes 
of people around you are no longer familiar [21]. In some cases, culture shock1 can 
resemble or trigger study abroad depression. In the case of TNE, students often 
face culture shock less and they will be able to concentrate more on their studies. 
However, it should not discourage students to stop studying abroad due to the 
concern of culture shock as there are hundreds of ways and guidelines available to 
overcome cultural shock while studying abroad [21–23]. It is also equally beneficial 
for both home and foreign institutions that TNE programmes can easily gain revenue 
streams with relatively little risk or effort. On the other hand, authors in [13] have 
highlighted that host country governments have found TNE as a potential contributor 

1 The process of recognising, understanding, and adapting to a new culture is called culture shock.

Figure 1. 
A list of top transnational higher education sending, host and emergent destinations.
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to increasing higher education capacity, satisfying skilled labour needs and contrib-
uting to knowledge creation and innovation (e.g., to create an “Education Hub”). 
For example, almost 90% of the population in the United Arab Emirates (UAE) is an 
expatriate, also known as non-Emiratis who cannot enter public universities, where 
education is free. To fulfil the demand from their expatriates’ children, the UAE 
government has allowed foreign universities, mainly from the UK, USA, Australia 
and India. Moreover, it is mentioned that the host government’s support is an essen-
tial part of TNE activities to be continued [24].

Despite the limited number of failed and/or non-profitable TNE partnerships 
for the foreign institutions, which are mainly due to the overestimation of the 
student enrolments and revenue streams, the underestimation of the start-up costs 
[13, 17] or failure to foresee the difficulties of operating in an unfamiliar business 
environment or unanticipated political opposition abroad, the financial returns 
from TNE are very modest and can never replace export education [24]. Moreover, 
many awarding TNE institutions are often expanding their operation in multiple 
host countries and multiple institutions in the same host country while they are 
also moving into new, larger, purpose-built campuses in the case of International 
Branch Campuses (IBC) (will discuss later). It is not only all about financial gain 
for the institutions, which is important for its expansion and sustainability but also 
to enhance their prestige, legitimacy and educational quality helping themselves 
in building a global brand. Additionally, some institutions see TNE engagement as 
other ways to enhance their research, knowledge capacity and cultural understand-
ing (Knight, 2006 and [17]).

Even though the TNE programmes are becoming a popular way of achieving 
foreign degrees, there are some criticisms of TNE concerning the student experi-
ence and satisfaction from the TNE. It is expected that TNE is to provide identical 
programmes as the awarding institution to preserve its reputation [25]. However, 
there is a concern among many students and/or some host governments that TNE 
programmes are unlikely to be delivered by the core faculty of the awarding institu-
tions, so the quality of such TNE programmes may not be the absolute equivalence 
to the one on the campus of the awarding (foreign) university [26]. For example, 
concerns about the quality of some TNE provisions in China by UK universities 
led to the Ministry of Education abruptly cancelling the licences of many HEIs and 
calling off many partnerships that were under development [24].

Moreover, it is also highlighted based on a TNE tutor survey [25] that it was 
advocated for the need to tailor the curriculum to the culture and context result-
ing in not all the content being necessarily transnationally transportable. Other 
most prominent concerns are related to misalignment between home and branch 
campus, replicating diversity and quality of the student body, mirroring forms of 
cultural imperialism, lack of data to drive decision-making, organisational culture 
and policies, and the ability to adapt to the “new” local context [27].

4.1 Common forms of TNE

Under the concept of TNE as defined earlier, academic institutions are collaborat-
ing to jointly teach students or solely providing TNE (with no direct relationship 
with a local HEI) to teach students who are benefitting from quality teaching locally 
without needing to travel abroad. The TNE programmes and activities can be 
delivered through a wide variety of forms or modes ranging from remote campuses 
to joint degree programmes with institutions sharing best practices on a global scale. 
There are mainly two major categories of TNE [10], namely collaborative TNE provi-
sion, under which foreign institutions have a local collaborative partner from the host 
country for the delivery of the academic programs, and independent TNE provision 
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(stand-alone), under which no institutions from the host country are normally 
involved in the process of the design or delivery of the academic program.

Under these two categories, there is a wide variety of concepts and modes of 
operation in transnational education. They include but are not limited to online 
and distance learning, joint and dual degree programmes, fly-in faculty for short 
courses or international branch campuses. Based on the literature survey, the 
followings are the common forms of TNE that are widely adopted around the world 
and summarised in Table 1:

1. Twinning and Articulation: This is a systematic recognition by an institution 
(say, A) of specified study at an institution (say, B) in another country as 
partial credit towards a program at institution A. This approach allows students 
to experience the campus of the foreign institution by physically studying at 
the foreign campus of the awarding university for some time upon agreement 
of the TNE arrangement. Often, the study period is split between partner 
institutions and the study in the foreign country could be involved either as a 
compulsory period of study or as an optional part of the programme [16]. For 
example, students registered with the overseas partner can have a guaranteed 
entry into a UK-validated programme if they achieve an agreed level of 
performance in their studies with the overseas partner [16].

2. International Franchising and Degree Validation Agreement: This is a 
contractual agreement between institutions from different countries based on 
licence and/or mutual recognition. In this model, an institution (franchiser) 
in a foreign country approves an institution (franchisee) in the host country 
to provide one or more of the foreign institution’s programs to students in the 
local institution. Often the home university retains authority for setting and 
marking assessments and examinations. While franchising is a financially 
inexpensive way of penetrating a new market, problems often arise if the home 
university and the joint venture partner, usually a private for-profit college, 
have divergent objectives (e.g., academic quality versus profit maximising) 
[28]. Under the franchising arrangement, new trends are evolving from 
individually franchised programmes to the development of new private 
independent universities in a host country that primarily offer franchised 
academic programmes from different foreign providers [12].

Types of TNE/categories Independent TNE 
provision

Collaborative TNE 
provision

Twinning and articulation No Yes

International franchising and degree validation Yes No

International branch campus (IBC) Yes No

Joint/Dual/Multiple degree No Yes

Co-founded/Joint institutions* No Yes

Distance/Online delivery Yes No

Progression agreement/Sequential degrees No Yes

Course-to-course credit transfer No Yes

*May also be independent in the sense that there may not be any relationship with a local institution from the host 
country, but only with multiple institutions from foreign countries [10].

Table 1. 
Types and categories of popular TNE formats.
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In the validation model popularised by UK universities, this is just a variation 
of franchising that the curriculum for a degree is designed by the awarding 
institution in the foreign country and taught in the home university. The rec-
ognition of the degree and the quality of the degree are tested by the award-
ing institution. In other words, validation is a variation of franchising, where 
instead of the home university developing and licencing the curriculum, the 
curriculum is developed by the foreign partner and, through an institutional 
accreditation process, is deemed to be equivalent to that of the home univer-
sity, thus allowing the partner to offer the university’s degrees.

3. International Branch Campus (IBC): International branch campuses and 
flying-faculty models are also part of the broad set of TNE engagement models. 
In this case, campuses are often set up by a specific foreign higher education 
institution in another country to provide its education to local students in that 
country. The awarding (foreign) institution has some degree of responsibility 
for the overall strategy and quality assurance of the branch campus [13]. The 
branch has basic infrastructure such as a library, an open-access computer lab 
and dining facilities, and overall, students at the branch have a similar experi-
ence to students at the home campus [13]. They may be either fixed or tempo-
rary. This is similar to international franchising, but the franchisee is a campus 
of the franchiser. Among others, China, UAE, Malaysia, Singapore, and Qatar 
are the major transnational higher education hubs hosting most IBCs [17]. 
While the rate of IBC establishment has slowed due to many factors (e.g., 
difficulty to attain student recruitment targets leading to financial loss), the 
demand for IBCs is still there in some parts of the world and over 306 IBCs are 
operating around the world including newly opened IBCs in Morocco, Mexico 
and Indonesia in the last year [29]. For showing an overall picture of IBC devel-
opment globally, Table 2 summarises some statistics based on literature.

Attributes Remarks Reference

The overall number of 
students enrolment in 
majority IBCs

Usually, <1000 students [17]

Major drivers for IBC 
development

• For seeking to establish an education hub

• For generating foreign exchange (financial gain)

• For producing skilled labour and employment

• For projecting soft power

• For enhancing research, knowledge capacity and culturing 
understanding

• For enhancing institutional prestige, educational quality 
and for establishing a global brand (increase global status 
and reputation)

[17, 24]

Unsuccessful IBC cases 
and lessons learned

• University of East London closed its IBC in Cyprus after 
recruiting only 17 students in its first year of operation

• University of Wolverhampton closed its IBC in Mauritius 
within 3 years (only 140 students enrolled)

• University of Aberystwyth closed after 2 years of its IBC 
operation in Mauritius (only 106 students enrolled)

All these cases were unsuccessful due to an underestimation of 
the set-up costs and overestimation of the student enrolment.

[17]

Table 2. 
Some attributes of IBCs.
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4. Joint or Dual or Multiple Degree: This is one of the most popular modes of 
TNE engagement with offering one or dual or multiple qualifications. In the 
Joint Degree programme, one academic qualification is offered with badges of 
both sending and host HEIs on the certificate while two separate qualification 
certificates are provided individually for each HEI for the Double Degree case, 
which is quite popular nowadays. Additionally, Multiple Degree Programmes 
offer at least three qualification certificates.

5. Co-founded or Joint Institutions: This is relatively a new form of TNE is an 
interesting alternative to the IBC model co-founded by multiple universities 
from different countries [10].

6. Distance Delivery: Distance education is another form of the TNE landscape, 
where local host country support is being provided to distance education stu-
dents [10]. those distance education programmes that are delivered—through 
satellites, computers, correspondence, or other technological means—across 
national boundaries.

4.2 Delivery modes of teaching and learning materials

While there are numerous TNE formats discussed in the previous section, the 
delivery of T&L materials can be varied for the same TNE format at different institu-
tions. Depending on the TNE formats, some TNE programmes feature a blend of 
online and face-to-face delivery of teaching and learning materials, and others consist 
of wholly online or face-to-face delivery or a combination of both these modes at 
different ratios [16]. For example, some Joint Degree programmes offer in-person 
delivery of T&L materials and in this case, faculties from both foreign and host 
institutions are directly involved in the T&L delivery. Sometimes foreign institu-
tions recruit their staff based on the host country only (i.e., their faculties live in the 
host country during the whole term) or at the foreign institution and send them to 
the host country for only T&L delivery (flying faculty). The teaching and learning 
delivery can be in the Block teaching style, where lectures, tutorials and other forms 
of teaching are provided in an intensive block, sometimes as short as 1 week and 
student learning is compressed, typically with students studying only one course at 
a time. Alternatively, they can be spread over, e.g., 15 weeks of student learning and 
assessment (the conventional to the delivery of a full-time course of study in the UK).

4.3 Key elements in developing a TNE

Over the last decade, there has been an evolution in the development of new 
forms of TNE programmes. TNE is growing rapidly and getting widely accepted 
as well as becoming a popular way of acquiring international educational awards. 
In the TNE development process, many new elements related to higher education 
have emerged and are continuing to emerge. Examples of such key elements are new 
actors, new partnerships, new modes of delivery and new regulations [10]. The TNE 
modes discussed above are being developed based on defining and agreeing upon 
the key elements, i.e., the type of qualification TNE students get, mode of delivery, 
faculty arrangement, curriculum development, accreditation and so on, which are 
elaborately discussed in [10] and interested readers are referred to in this article [10].

4.4 Growth of TNE in the UK and around the world

The UK offers world-class education with a global reputation and a strong 
presence in global markets. Currently, the UK is the second largest provider of 
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international education with a 10% share of the global market. When it comes to 
exporting the UK education expertise abroad, there is a strong demand all over the 
world for the quality of British education products and services. For example, the 
British Educational Suppliers Association (BESA) identified that China is one of 
such markets worth $500 billion, with $677 million spent on EdTech each year2. The 
UK dominates the provision of TNE around the world, especially in those countries 
that aspire to be regional education hubs. For example, Malaysia relies heavily on 
transnational education to meet the high demand for tertiary places which local 
public universities could not adequately meet [15]. The main reason for this is the 
quality and acceptability of British education around the world (e.g., a competitive 
employability advantage and an international outlook). It is also believed that a UK 
TNE provides valuable cultural capital in the forms of knowledge, skills, disposi-
tions, and qualification. On the other hand, UK TNE programmes are commonly 
marketed as cost-effective for students who could not study wholly overseas but still 
seek a UK education and its associated benefits [15]. Most UK TNE programmes are 
usually offered as similar to those offered at the main (foreign) institution in the 
UK in terms of, e.g., course content, academic standards and qualification awarded.

Statistically, the UK is one of the leading exporters of TNE with 164 UK higher 
education providers reported 432,500 students studying through TNE in 2019/20, 
which decreased by 234,315 students (−35.2%), which is largely due to an increasingly 
competitive market, a developing local higher education sector in the host countries 
and changes in local regulations, and increased by 22 UK higher education providers 
(+15.5%) as compared to the corresponding data in 2018–2019 [30] (source: HESA3). 
As compared to the number of international students enrolled in the UK in the same 
year, there were ~ 1.4 times higher and ~ 1.22 lower UK TNE students, respectively. 
The number of UK TNE students and the number of UK TNE providers over academic 

2 www.great.gov.uk
3 https://www.hesa.ac.uk/

Figure 2. 
Transnational students studying wholly overseas for a UK higher education qualification in 2019/20 (note: Only 
showing countries with over 1000 transnational students).
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years 2014/15 to 2019/20 is illustrated in Figure 2. It is found that there is an increasing 
trend of the number of UK HE providers involved in TNE programmes even though 
the total number of UK TNE students has started declining from the academic year 
2016/17, which is mainly on the undergraduate programmes. However, there is a slow 
gain in the number of UK TNE students in the postgraduate (taught) programmes.

Australia also maintains a well-established reputation as an education exporter 
and many Australian providers operate in several countries offering quality higher 
education through different TNE arrangements. Figure 3 shows the number of 
students studying a TNE course with Australian Providers at a campus outside of 
Australia in major markets, and it can be seen that Singapore, Malaysia and China 
are the three markets studying the largest number of enrolled students in 2018 [11]. 
Besides these markets shown in Figure 3, there are other potential markets (e.g., Sri 
Lanka, Vietnam, and India) identified for significant growth.

TNE is rapidly evolving with rapidly changing its scope and scale and emerging 
partnership models, modes of delivery, and regulations. Likewise, the changing 
nature of TNE partnerships has also been noticed in Australian Providers over 
a couple of decades. For example, in China, there are 150 Chinese-Australian 
programmes at the Bachelor level and above since the first Chinese-Australian 

Figure 3. 
TNE students at an offshore campus in major markets in 2018 [11].
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programmes that were first approved in 1994, with Australia being the third-largest 
partner country behind the UK and the US [11]. Based on consultations and surveys 
undertaken by a study in [11], all Australian TNE programmes are managed by 
individual providers that employ their specific approaches and TNE partnerships 
and delivery models are in a state of constant evolution. IBCs, which provide greater 
control over quality and standards at the cost of larger investment and risking 
sustainability, are the most preferred TNE models for most Australian TNE provid-
ers, and as a consequence, at least six Australian IBCs in different markets have 
been closed.

4.5 Main issues of TNE partnerships: regulatory and quality assurance

TNE implies the crossing of cultural, linguistic, legislative as well as national 
and often intercontinental borders. In most cases, the rapidly growing economies 
such as the Middle East and Asia are often the target regions for the TNE partner-
ships, where the linguistic, cultural, political and legislative environments are 
completely different from those of the exporting universities that are mainly from 
the North [28]. Therefore, it is extremely complex to adapt and harmonise different 
systems working with different keys and different reference points.

Additionally, there is no TNE benchmark or general legal framework, which could 
harmonise the different educational structures and values of TNE institutions and 
qualifications. Therefore, TNE partnerships must comply with the legal requirements 
of both foreign and host countries and show standards of good practice. Regarding 
the TNE policy, practice and regulatory aspects, many host countries are imposing 
new restrictions. For example, authors in [11] have also found that “providers are most 
concerned about a lot of the sovereign issues, and by that, I mean how they’re dealing 
with governments and the rules in different countries and navigating that can be quite 
complex”. However, this brings the benefits of having excellent super- or extra-
national universities that might find difficulties to expand their study courses outside 
the national boundaries, whilst some non-recognised and fraudulent institutions (the 
so-called “degree mills”) can operate in different national contexts at the same time.

5. TNE and the COVID-19 pandemic

Since early 2020, the spread of the novel coronavirus COVID-19 has started 
to cause a significant impact in many sectors across the world, and the education 
sector is not an exception, which has led to profound changes in the education 
sector. After declaring COVID-19 as a pandemic on 30 January 2020 by the 
Director-General of the World Health Organisation (WHO) [31], many govern-
ments around the world had taken pandemic precautionary measures such as 
social distancing to prevent the spread of the COVID-19 virus. Within weeks, 
it has led to the unprecedented health and socio-economic crisis, which we live 
in and which will mark our times for long, and has severely impacted the entire 
education sector around the world [3]. Notably, all levels of education have been 
stopped by the closure of schools, colleges and universities from the respec-
tive local government. For example, the Chinese government first announced 
or implemented school and universities closure and asked to take all forms of 
education online for the entire nation, and shortly after, many other governments 
also announced the same. This is the first time the world has ever seen the digital 
pedagogical revolution. Many countries also imposed strict travel restrictions and 
locked down entire cities resulting in significant impacts on education. One of 
the measures adopted by most countries for the continuation of education is to 
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switch from traditional classes into remote online formats. Likewise, most TNE 
programmes regardless of their format also decided to transform the traditional 
teaching and learning activities into remote online education [32]. It was a rapid 
transition of education delivery involving pedagogic transformation, technology 
adoption in teaching and learning, and so on [33–35].

While international student mobility has been severely disrupted by COVID-19,  
TNE is not as vulnerable to travel restrictions and closed borders due to its nature. 
Therefore, TNE is in a better position to continue to accommodate the demand for 
international qualifications by adjusting some parameters, either as a short-term 
‘holding pattern’ or as a rapidly growing business model for the post-pandemic world.

Even though there were some criticisms about the quality of transnational 
education regardless of the partnership models and delivery modes, the merits of 
TNE is now visible in the event of the COVID-19 pandemic that many students, 
who originally planned to travel abroad for a foreign degree, are now decide to 
study from their home country. This is due to governments being forced to impose 
international or domestic travel restrictions, worry about health and well-being in a 
foreign country, families being in financial hardship during the pandemic so worry 
about sending their children abroad to high-cost countries and so on [36]. In such 
cases, TNE is an alternative option for students wanting to achieve a foreign degree 
at an affordable cost. Moreover, it has also been noticed from many Alumni statis-
tics of TNE graduates that employers value the TNE experiences in a positive way. 
Therefore, the opportunity to achieve a foreign degree via the TNE partnerships 
route is becoming more attractive and popular [37].

As for the TNE programmes in China, there was uncertainty before the start 
of the new semester in 2020 due to the fast spreading of the virus and it became 
apparent in mid-February 2020 that a plan B option is required. Also, most academ-
ics took it seriously and started to prepare for online teaching and learning [38]. In 
the end, universities rapidly transferred the onsite teaching to online [39]. A similar 
situation happened in other TNE host countries when the virus was progressively 
moving to other countries such as Malaysia, Vietnam, Thailand, Korea, Singapore, 
the Middle East, etc. Some foreign institutions took extra measures in terms of 
rearrangement of the course delivery (e.g., blended), curriculum (e.g., changing the 
weight of coursework and examination), removal (or switching) of in-laboratory 
activities (into, e.g., computer-based activities) and so on.

With the COVID-19 pandemic and recent developments around the world, both 
parents and students are concerned about safety and well-being and no longer feel 
that it is safe to travel and settle in another country. While many students have had 
their plans to study abroad, they defer and/or cancel their plans to study abroad 
at the last minute due to fears and uncertainties over COVID-19. Moreover, some 
students have decided to remain in their home country while enrolled in overseas 
universities studying remotely and/or to take admission at a host institution for 
the foreign degree via TNE programs. However, the time difference between, for 
example, the US and Singapore, put off many students thinking that the lessons 
would be held from 8 pm to 6 am [37]. 

6. TNE and online learning (e-learning)

The COVID-19 pandemic has opened the puzzle to test the preparedness of HEIs 
of how universities deal with a crisis for the continuation of essential teaching activi-
ties such as delivering courses, sharing lectures in real-time and running video-based 
international tutorials [40]. Many problems in TNE have been created by the closure of 
universities and the imposed travel restrictions, such as interruption of student learning 
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and engagement, review and internal evaluation or continuous assessment, recruit-
ment of teaching staff, maintaining of the academic calendar and admission processes 
in the next session, etc. (Rathe & Sarkar, 2020). The easiest and fastest way to keep the 
educational activities going is by switching to an online format. It is often referred to as 
online learning or online education or remote online teaching and learning.

Online education has been there for many years, but it is not an “off-the-shelf” 
process for most universities and goes far beyond the digitalisation of on-campus 
material and activities. Instead, it requires careful planning and a substantial 
amount of resources including a high workload for staff, and any economies of scale 
will only be realised in certain courses and the long term [41]. Otherwise, the risk of 
diminishing the student learning experience and education quality may arise.

Over the last almost 2 years, the growth and broader adoption of online educa-
tion have been enormous and there is an acceptance of replacing parts of the regular 
provision (such as lectures) among academics. While the in-person interaction in 
the traditional classroom is an invaluable and irreplaceable component of teaching 
and learning, there has been a greater change in the perception of key stakeholders 
including regulators, higher education providers, academics, students, and families 
when it comes to the value of online education [41].

We have witnessed over the past two years that remote online teaching and 
learning have been adopted and recognised by most countries’ institutions even 
though some of those countries have not formally recognised online education in 
the past [42]. The COVID-19 pandemic has not only proved the acceptability and 
the efficacy of online teaching and learning but also there is greater flexibility in 
terms of course content, conducting the assessment, engaging learners or deliv-
ery permitted by both the host country and foreign country institutions. Hence, 
COVID-19 while being a hazard to humanity, has a greater impact on evolving 
institutions to invest in online learning.

6.1 The implication of a rapid change and education quality

Where the original delivery model involves students physically attending a campus 
or other study location, the providers, awarding bodies and students are needed to 
adopt different forms of delivery. The location of the students will also influence any 
revisions to the mode of delivery. In some countries, a certain amount of in-person or 
on-campus delivery has been able to continue. This has resulted in some blended or 
dual delivery where on-campus activity is combined with the provision of materials and 
staff contact through digital means. For example, models which involved flying faculty 
visiting from the UK have, for the most part, moved to online rather than in-person 
delivery due to travel restrictions. Models which include local tutor support, such as 
staff located in a branch campus or TNE partner staff, in some cases have been able to 
continue depending on the local government requirements for managing COVID-19.

Authors in [42] have highlighted and recommended an important aspect that 
any retrospective changes that had to happen suddenly, should be submitted for 
approval by professional, statutory, or regulatory bodies, such as collaborative 
framework documents, annual activity agreements, operational delivery plans and 
so on. It is also important that the decision-making process on the changes involves 
key professional services such as IT and library services, given the need to ensure 
continued access to learning resources [42, 43].

6.2 Some tips for remote online learning (e-learning)

This is the first time the world has ever seen a rapid transition from face-to-face 
learning to remote online learning. In many cases, this happened with little advanced 
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support or guidance, and as a result, not everyone made a smooth transition to 
teaching this way. While the basis of teaching such as content, pedagogy and assess-
ment remain the same as the centre of successful teaching for both face-to-face and 
remote online learning, the forms of teaching and learning interactions may change. 
With technologies, students and teachers have found innovative ways to connect and 
interact with each other allowing them to move beyond substitution and redefine 
learning. When teaching online, this is as, or even more, important. Therefore, it 
is important to consider incorporating tools and techniques with careful planning 
on content, pedagogy and assessment and intentional use of online technologies 
that help teachers and students connect giving the best learning experience. In this 
section, a list of good practices has been identified for online teaching and learning 
in the context of TNE based on experiences (mostly coming from discussion and 
teaching-related meetings, e.g., weekly Teaching Hub):

• Managing your technology: Use multiple monitors, if possible, turn off 
your computer’s notifications (the worst is getting email/calendar/slack/
etc. notifications in the middle of lecture), i.e., close or disable interruptive 
notifications. Since online learning involves technologies, it is important to 
start any session early, e.g., checking the connections, audio, video, etc. to 
avoid unexpected situations.

• Speaking: When you deliver lectures and if you use a microphone, it is better 
to keep the microphone further from your mouth and speak louder so that it 
does not amplify the sound of your breath giving you more confidence.

• Holding students’ attention/Better clarifications of terminologies: Learning 
achievement is greatly influenced by individual learners’ tendencies together 
with communication and interaction with others [44]. For example, students 
can get demotivated so easily in any synchronous live session. To hold students’ 
attention, a live lecture can start with a show and tell while making a short video 
for asynchronous learning. Moreover, unfamiliar terminology can de-motivate 
students and it is always better and/or more engaging for students if lecturers 
describe complex terminologies and problems with examples. It is recommended 
to use readable font sizes (classroom projectors/monitors vary classroom to class-
room), to maximise the chance that everyone in the classroom can read the slides.

• Synchronous vs asynchronous teaching and learning: It proved to be good 
practice to provide lecture notes/slides in PDF formats before a scheduled class, 
then short pre-recorded videos of the lecture notes made available to students 
asynchronously. These would be followed by synchronous live sessions that 
should not be a repetition of lecture slides, but should instead complement 
these by explaining concepts in more detail, giving illustrative examples, and 
supplying tasks for the students to engage with. The use of Q&A slides, such as 
Mentimeter, and short quizzes should be encouraged. Depending on cultural 
sensitivities, questions from students could be posted anonymously. On the 
other hand, the use of practical tasks for students to undertake in live synchro-
nous sessions, where relevant, encourages student engagement.

Although the physical presence of the teacher in the classroom is not pos-
sible, the use of Teaching Assistants in the classroom during live synchronous 
sessions “in loco teacher” helps to smooth the transition between the teacher’s 
delivery and the student engagement.
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• Interactivity in asynchronous teaching and learning: Supporting student 
engagement is one of the key challenges for designing asynchronous learning, 
but asynchronous activities can still be highly interactive and engaging experi-
ences. It is important to stress that lecturer’s engagement and visibility are also 
hugely important for student engagement, as are opportunities for students to 
work together and collaborate. For example, discussion forums are a common 
asynchronous activity, and they enable students and teachers to come together 
asynchronously to discuss, share information, exchange ideas, give feedback 
and collaborate with the following added benefits:

 ○ Offering inclusive teaching methods as students who feel less able to 
participate in face-to-face group discussions may feel more confident in 
contributing.

 ○ Allowing students time to reflect and consider before they respond to 
others.

 ○ Enabling students to give and receive peer feedback on their work or ideas.

 ○ Allowing students to lead to collaborative learning experiences and collab-
orative constructions of meaning.

 ○ Forums can be wholly open, or students can be divided into groups.

• Increase students’ engagement/Get real-time feedback from students: 
Many tools allow lecturers to encourage and facilitate even more “lean 
forward” behaviours and more interaction with and among students. For 
example, one can use online platforms (e.g., Mentimeter) to get real-time input 
and a sense of students’ experience, comprehension, and reactions (“reading 
the classroom”) anonymously from students. Some best practices on improv-
ing students’ engagement are:

 ○ Spend some time at the beginning of the lecture to identify students’  
questions about the material.

 ○ Use polls and other interactive technologies to get a sense of students’  
experience, comprehension, and reactions (“reading the room”).

 ○ Open the floor with the help of interactive technologies to a general  
discussion of particular questions

 ○ Create small groups via breakout rooms for having peer discussion using 
platforms like Zoom, MS Teams, etc. and/or other opportunities for student 
collaboration using tools like Google Docs, Miro, etc.

• Online quizzes: Quizzes are an excellent way of engaging students, and they 
can offer students the chance to self-assess their progress, and/or act as a tool 
for lecturers to review their learning. Correct answers and feedback can be 
pre-programmed so that students automatically receive the answers and the 
reasons why they were incorrect if they get a question wrong. 

• The tools can be used by students to ask questions about a recorded lecture, 
a reading, or following a synchronous webinar discussion. Quizzes can be a 
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good way to review learning at the end of a topic or week. If any of module 
summative assessment takes the form of multiple-choice questions or similar 
then quizzes also offer students the opportunity to practice for this.

6.3 The role of HEIs

It is needless to say that COVID-19 is causing a great deal of ongoing stress and 
disruption to all our lives. The universities have also been trying to ensure that stu-
dents’ academic progression and achievement are not disadvantaged by the current 
crisis. Therefore, the first and foremost task for HEIs is to take extra precautions to 
keep students safe. It makes emergency preparedness plans for the continuation of 
learning by transforming face-to-face learning into online mode. This requires a lot 
of effort from the institution’s point of view ranging from the change/mitigation of 
policies and procedures (e.g., teaching, learning, assessments, etc.) to the adapta-
tion of new (often unknown) teaching and learning methods and technologies, 
which may result in unexpected outcomes. For example, the unexpected shutdown 
of the computer servers of the online learning platform due to a large number of 
users [45]. Moreover, some online education platforms have good features such as 
breakout for small group discussion while others may lack such important features. 
Most universities had to change their assessment policies - specifically, adopting an 
alternative assessment and relaxing or mitigating Extenuating Circumstances (EC) 
(e.g., students can self-certify for EC, automatic approval, etc.). The alternative 
assessment adopted can be varied from university to university and here are some 
common assessment formats: take-home exams, online proctor exams, long-period 
online exams, i.e., answering the paper within the normal exam time, but students 
can submit their answers within the allocated long hours window, etc. There are 
also other measures taken by HEIs such as communications and compliance that 
universities offer frequent communications for COVID-19 guidance and measures 
to enable students to continue to engage effectively with learning and assessment. 
Therefore, HEIs must have alternative plans (Plan B/Plan C) for any unexpected 
issues in advance and students must also be well informed about those plans with 
proper instructions.

6.4 The role of regulatory bodies and agencies

Quality assurance and regulation of TNE have become an important element 
for both host and foreign institutions to ensure the quality of TNE programmes 
in an acceptable standard. Most TNE host countries have regulatory bodies and 
established procedures for assuring quality [13]. For example, the Malaysian 
Qualification Framework (MQF) implemented by the Malaysian Qualification 
Agency (MQA) is used as a basis for quality assurance of higher education in 
Malaysia as a host country while the quality of UK TNE is demonstrated through 
independent evaluation by the Quality Assurance Agency for Higher Education 
(QAA) [46]. While foreign countries are encouraging and helping their universi-
ties to expand their TNE activities, many countries have also started monitoring 
those TNE activities to project their higher education reputation [28]. For exam-
ple, the UK’s QAA has been conducting in-country audits of UK TNE operations 
since 2009 across a range of countries4. It is believed that the export success of 
UK higher education is critically dependent on explicit and visible confirma-
tion of rigorous internal quality assurance, external quality evaluation and 
careful regulation. The method for the quality evaluation and enhancement of 

4 https://www.qaa.ac.uk/international/transnational-education
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UK transnational education was commissioned by Universities UK (UUK) and 
GuildHE, and the Quality Evaluation and Enhancement of UK Transnational 
Higher Education Provision (QE-TNE) demonstrates the commitment of UK 
higher education to deliver high-quality TNE experiences for students [46].

7. Challenges and opportunities of TNE

Education sectors have seen a dramatic digital revolution in recent years due to 
the COVID-19 pandemic putting universities in change and innovation mode. Over 
the course, individuals from all stakeholders (regulators, higher education providers, 
academics, students, and families) have faced several challenges, and one of the great 
challenges in TNE programmes is, in most cases, the rapid change in the delivery 
mode, which completely relies on technologies [47], and adjusting with the technol-
ogy is a challenging task for both students and teachers. In this section, several chal-
lenges that are faced by TNE stakeholders are identified and briefly explained below.

7.1 Technological challenges and adjustment

In recent years, there is a significant advancement of educational tools and 
platforms, thanks to the fast technological advancement, that are readily available 
to adopt within a short time. For example, cloud-based teleconferencing with 
video platforms includes Zoom, Microsoft Teams, Blackboard Collaborate, etc. 
Since TNE students and staff require to engage with remote online education from 
home via educational tools and platforms, there can be significant challenges for 
both students [43, 48] and staff if a high-speed and uninterrupted internet con-
nection is not accessible. Overall, this is a common problem for any remote online 
education resulting in a serious concern for the education providers to ensure the 
inclusive education provision. It was found [32] that many TNE students have 
limited access to a suitable internet connection and their learning experience is 
unequal.

7.2 Student expectation and support

TNE students are often used to a particular delivery mode, and significant 
changes are being made, which are essential tasks during the shift to online educa-
tion, causing disruption to student learning [49]. Therefore, the measures taken 
by the institution and/or any changes must be communicated frequently with 
students and additional support must be ensured so that the learning outcomes 
can be achieved, and student expectations are met. It is even more important than 
usual that providers engage with students to ensure that any changes to delivery and 
assessment are communicated.

7.3 Different time zones and well-being

During the pandemic, most students travelled back home due to the closure 
of universities, and it was important for the best interest of students’ physical 
and mental wellbeing resulting in students being started attending online learn-
ing activities in different time zones. This was an important issue to consider 
before transforming traditional face-to-face learning into remote online learning. 
For example, it is not possible to deliver most learning activities in synchronous 
mode like in normal circumstances [35]. There are many ways [50] to blend the 
traditional face-to-face learning activities in the remote online format and many 
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universities have adopted a blended approach consisting of synchronous and 
asynchronous modes of delivery.

7.4 Learning and inequality

Authors in [51] have compiled many relevant kinds of literature to identify the 
learning gaps due to several factors. There is much evidence that learning loss can be 
severe during the COVID-19 crisis exacerbating educational inequality [52] as accord-
ing to the “faucet theory” [53]. Similarly, COVID-19 and the closure of universities 
may not affect students equally. In the case of remote online education, many TNE 
students have limited access to necessary technical equipment, a suitable broadband 
service, or perhaps facilities such as a quiet room with a desk and a computer.

One of many important challenges for the sudden forced switch to online 
education is learning and inequality. The fact is that not all households are equally 
prepared to move on to online education with a personal device and a stable 
Internet connection as necessary requirements not to fall behind. These factors have 
made the digital divide between those who can meet the new basic needs of the 
contemporary world and those who cannot, which is wider than ever. Such access 
inequalities are established on attributes of the individual (e.g., technology skills), 
contextualised social realities (e.g., gender discrimination), and economic cir-
cumstances (e.g. the ability to afford relevant technologies) [40]. Given this mixed 
situation, personalised blended learning that takes these factors into account is the 
ideal compromise for a post-pandemic society.

7.5 Addendum to the TNE partnership agreement if required

Depending on the TNE partnership agreement and delivery models, there 
might be some legal bindings in terms of changing the delivery modes though 
most TNE programmes have already adapted an alternative delivery model during 
the COVID-19 pandemic. The rapid temporary change in the delivery mode for 
any TNE arrangement was required for the continuation of education. However, 
an important advisable comment was made by authors in Green et al. [42] that 
TNE partners should review the terms of the overarching legal agreement and any 
operational agreement, which articulates the roles and responsibilities between 
both partners: firstly, to check whether these formal agreements allow any changes 
in the delivery mode or not; secondly, to introduce addendums to the agree-
ments in line with their usual approval processes for permitting the necessary 
changes adhering to any emergency regulations (e.g., COVID-19). The emergency 
regulations can be adapted for their operating agreements as a consistent plan 
in the shorter term, and this may require substantial adjustments in terms of 
teaching, learning, assessment, student support as well as adapting and accessing 
technologies.

7.6 Spaces for wellbeing (impacts of student and staff wellbeing)

There is an increasing pressure to perform well academically and to sustain in an 
increasingly competitive environment contributing to suboptimal wellbeing [54]. 
Higher education students also have to cope with a new learning environment due to 
the COVID-19 pandemic, and the dramatic shift in the learning environment is the 
biggest contributor to poor wellbeing for students. A lack of physical contact with 
academic staff, coupled with their reduced capacity associated with the technologi-
cal shift, has put students under increased pressure to meet deadlines without the 
typical access to support that they would normally experience (Zhai and Du, 2020).
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New research conducted by Pearson and Wonkhe suggests that an emphasis 
should be given on improving online learning, which will have the most direct 
impact on students’ future wellbeing, engagement, and motivation [55]. It is sug-
gested that it is not only about the result of students being at home and the concerns 
over Covid-19, but also the way that universities have managed interactions and 
online learning has increased their anxiety and harmed their wellbeing [55].

7.7 Opportunities

COVID-19 has tested the capability of the current education systems and 
challenged us in many ways. With the forced adoption of new ways of delivering 
teaching and learning, COVID-19 is also showing us the value of online education 
and the effectiveness of technology-assisted learning. It brings confidence and resil-
ience to the education system, which has gained the capacity to deal with any future 
emergencies. The blended and/or mixed-mode learning approach is considered a 
viable model for the future of education. Therefore, it is the ideal way to prepare 
students, who are employable, locally and globally, for a world where knowledge is 
not a fixed set of facts.

8. Future of HE and TNE

Education is a core aspect of the United Nations (UN) Sustainable Development 
Goals (SDGs), and is considered essential to their success (UN, online). Likewise, 
transnational education (TNE) plays an important role for SDG 4 (i.e., “Ensure 
inclusive and equitable quality education and promote lifelong learning opportuni-
ties for all.”) in the pursuit of sustainable development.

Before COVID-19, online learning was often considered as an afterthought, or 
an optional extra and face-to-face education has always been the norm for uni-
versity programs. However, like many other sectors that have evolved to support 
remote workers and colleagues working from home, many universities have recon-
sidered their use of technologies to do the same, offering a truly blended approach 
to learning, to survive. In today’s world during COVID-19, education is not limited 
by where or how you learn, what matters is that you continue to learn regardless of 
the pandemic. As such, universities around the globe have developed and adopted 
blended learning approaches to learning, making use of technologies, thanks to 
the recent advancement of computer science, information technology, computing, 
telecommunications, and other technological sectors.

Now, the questions about the post-COVID landscape of the higher education 
sector - What would be the teaching and learning delivery model when face-to-face 
teaching resumes? Whether going back to what it was before or will a new delivery 
model be introduced? Is a higher education revolution on the way due to COVID-
19? What should universities be doing to minimise similar risks in the future, and 
what will that future look like for higher education? [56]. There has already been a 
lot of effort and investments placed for the adoption of the new education model 
and there is also a growing discussion ongoing about the future post-COVID-19 
model of higher education whether it is to review their course structure and con-
tent, a fundamental revision of strategic priorities, a redesign of universities’ core 
activities and so on [41, 57]. It is speculated by experts [58] that a post-pandemic 
recession will accelerate the latest shift away from high-cost study destinations 
towards more affordable locations nearer to students’ home countries. This means 
the TNE programmes, which often cost less fees as compared to the fees required to 
pay in the West for the same programme, would particularly be attractive to those 
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from low- and middle-income countries. Since most TNE programmes include 
the face-to-face element of TNE provision, which is essential to many students, it 
may be more appropriate to implement the mixed-mode education provision as a 
future pandemic-proof TNE solution with investing in online technologies and the 
development of online pedagogies. It is now clear that online pathways to overseas 
degrees are likely to expand, primarily in the form of blended learning at branch 
campuses and partner institutions [58].

While it will take another year to fully grasp the impact of the pandemic on 
international enrolments in traditional destinations, the short-term impact appears 
not to have been as bad as was first feared. An audience poll during a recent Times 
Higher Education session on international recruitment, for instance, found that 
international demand for UK university places has dipped by less than 25 per cent 
while most TNE programmes are overwhelmingly receiving students. What is 
clear is that universities need to consider more holistically their role as global social 
enterprises with their key remit being to address sustainability and employability 
challenges [41].

9. Conclusions

With efforts to prevent the spread of COVID-19, the global education system 
including transitional education (TNE) has been transformed with online educa-
tion becoming the primary means of instruction. However, there are several chal-
lenges to be faced. The technological challenges are mainly related to the unreliable 
Internet connections for thousands of students and staff being simultaneously 
connected and the lack of digital devices for many students. This chapter presented 
a detailed discussion about COVID-19 and its impact on transitional education. It 
may be too early to say how students and teachers will cope with online learning 
and what future impacts it will have in terms of, e.g., student employability. All 
stakeholders such as academics, students and their families, enterprises, experts, 
universities and Policymakers should collaborate closely to develop accessible and 
inclusive learning environments, educational resources and tools are additionally 
able to maintain the sociality, inclusiveness and accessibility of education. At the 
same time, it will strengthen the capacity of universities in terms of preparedness 
for future emergencies. Moreover, future research will further analyse students’ 
perspectives, assessment, student experiences, and employability for graduates in 
COVID-19 and compare them across different TNE models and delivery modes, to 
provide a more comprehensive view and more detailed results.
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