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Preface

Countries need to use the different methods on learning and training in order to be able to
produce individuals who can produce, develop and use information effectively. Nowadays,
the Internet, an environment in which information can be accessed freely, easily, quickly and
independently from time and space, has been seen as the widest information portal. Using
this portal, the education model created by bringing together the educator, the student and
the educational materials in the virtual environment is called e-learning. E-learning had be-
gun to use newspapers, postal services, radio, television and so on in the development proc-
ess, but it had not enabled important developments on the quality and methods of education,
because the interaction among the student, educator and materials was incomplete and the
information had not been emphasized as necessary. This book intends to provide the reader
with information on e-learning and how e-learning can be implemented into education.

I would like to thank the authors for their technical effort while preparing each chapter. Also,
my biggest thanks go to Ms. Lada Bozic, Author Service Manager from IntechOpen, who sup-
ported and instructed me through all stages from the preparation to the printing process.

I hope that the book entitled Trends in E-learning will make a significant contribution to read-
ers, students, scientists and teachers.

Dr. Mahmut Sinecen

Computer Engineering Department
Engineering Faculty

Adnan Menderes University
Aydn, Turkey
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New Trends in e-Learning

Fatih Cagatay Baz
Additional information is available at the end of the chapter
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Abstract

Guidance work is needed to learn about the current state of e-learning and to guide
future research. In recent studies, e-learning environments appear to be under different
headings in recent years. These new topics are mainly aimed at providing an up-to-date
explanation on e-learning in this section. New trends in e-learning will be covered under
artificial intelligence (AI), micro credentials, big data, virtual and empowered reality,
blended learning, cloud e-learning, gamification, mobile learning, Internet of things,
and online video. With this study, it is aimed to shed light on the concept of e-learning.
In addition, e-learning environments focus on new possibilities for learners. Everyday,
e-learning environments bring out new antagonistic concepts. As these new concepts
rapidly entered our lives, they began to become indispensable materials in the field of
education. New e-learning environments are being used as platforms that are related to
each other. They essentially support the concept of e-learning.

Keywords: e-learning, learning technology, new trends in e-learning

1. Introduction

As in many subjects, new concepts of technology entered our life in education. The increase
in the number of students, technological developments, new learning theories and personal
needs have led to the introduction of these concepts into our lives. Moreover, these concepts
have undoubtedly brought along interdisciplinary studies. In recent years, rapid and low-cost
Internet technology and technical developments in information technologies (IT) have also
been supporting this process. The development of this process certainly ensured the forma-
tion of new ways of learning about e-learning.

© 2018 The Author(s). Licensee IntechOpen. This chapter is distributed under the terms of the Creative
InteChOpen 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. [{(cc) ExgIN



2 Trends in E-learning

E-Learning is a computer-based educational tool or system that enables you to learn any-
where and anytime [1]. e-Learning strategies are spreading to include different education
sectors. In this regard, learners indicate that e-learning has made education effective. It is also
stated that the most basic benefit of e-learning is flexibility [2]. e-Learning can be considered
as a motivation factor in terms of self-efficacy. Students can organize their motivations on
e-learning themselves [3]. e-Learning also serves institutions and organizations that want to
provide consistent education in more than one place [4].

How can we tell the difference between traditional learning and e-learning? Traditional edu-
cation is a way for the teacher to present the learning material to the students in the class. The
main difference between e-learning and class-based learning is the way in which education is
transmitted. In fact, this is a very basic difference. In traditional learning, the teacher can fully
control the learning environment by adapting it and, if necessary, changing it. In traditional
learning, the teacher’s ability, personality, quality, adaptation to the learning situation, and
the creation of course material affect the learning-teaching performance [5, 6].

1.1. What are the new e-learning trends?

New focus of e-learning environments is to identify the content area and individualization.
In this sense, learners will be included in different e-learning environments. A personal appli-
cation can be made to be a candidate. In addition, content is rapidly increasing in our time.
For this reason, new e-learning materials for learners need to be developed. The e-learning
environments that have recently taken place in our lives are artificial intelligence (AI), micro
credentials, big data, blended learning, virtual and empowered reality, cloud e-learning,
gamification, mobile learning (m-learning), Internet of objects, and online video titles. These
new e-learning trends offer significant benefits, such as creating the best education and devel-
opment plan, creating it in a flexible environment, and creating and maintaining a personal
learning environment and continuity.

2. Overview of new e-learning trends

Let’s take these new e-learning trends in turn. Let’s also look at the benefits of these e-learning
environments in terms of learners.

2.1. Artificial intelligence

It is necessary to ignore the individual differences of learners without learning. It is imperative
to configure the learning environment and personalize teaching for each user. Artificial intel-
ligence algorithms are used to design e-learning environments that will be created in this way.

New technologies are now seen as complementary support, not as core techniques of edu-
cational practice. The use of artificial intelligence (AI) techniques is beneficial to learners in
this sense [7]. Artificial intelligence (Al) operating systems, programming languages, and
modern software are realized through computer science. Artificial intelligence (Al) is linked
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to “mainstream” computer science studies, time-sharing, interactive interpreters, linked list
data types, automatic storage management, and so on. Some of the key concepts of artificial
intelligence are object-oriented programming and graphical user interfaces and integrated
program development environments. Artificial intelligence (Al) is in the pattern with evolu-
tional algorithms, fuzzy logic, and neural networks concepts [8, 9].

Education and artificial intelligence (AI) are two sides of the same medal: education helps
learners learn and expand the accumulated knowledge of a society, and artificial intelligence
(AI) provides techniques for understanding the mechanisms underlying thought and intel-
ligent behavior. Because of this, today’s artificial intelligence-assisted e-learning scenarios are
widely used by educational institutions to provide better teaching and learning experiences
throughout their training activities. Artificial intelligence (AI) leads to the development of a
wide range of artificial intelligence tools as theory and practice. Sometimes, these tools, work-
ing under the guidance of a human being and sometimes without an external guide, can solve
or help solve a growing number of problems. Artificial intelligence (Al) has produced many
important results for students, teachers, the general education system, and societies over the
past 50 years (Figure 1) [10-12].

2.2. Micro credentials

In education, teachers need to create experiences for students and to experience competence-
based learning. Micro credentials can help teachers build personalized, competency-based
learning paths and be recognized for a wide range of valuable and important learning experi-
ences. More demand for micro credentials learning plays a central role in how the learner will
be presented and evaluated. Micro credential is a focused, short delivery based on competency.

Artificial

Intelligence

Figure 1. What contributes to artificial intelligence? [13].
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Students will receive “deep” knowledge of a specific topic and will show the application of
this knowledge [14, 15].

The micro credential is not a single-size fit, it is personalized instead. The micro credential
honors the fact that all training professionals and students need something different. And
with digital tools, this learning can take place anytime and anywhere [16]. Micro credential
offers a strategy for teachers to expand their learning and to confirm and accept recognition
as they progress through vocational learning. One of the reasons why micro credential is
attractive is that it divides complex teaching skills into basic pieces. Trainees can develop
and demonstrate competence at the beginning of each instruction and then link these skills
to master competence in complex skills. Teachers can choose which skills or which parts of a
skill they will most benefit from professional practice and demonstrate competence by offer-
ing what they can do [17].

2.3. Big data

Recent developments in database technologies have made it possible to accumulate and
maintain large and complex amounts of data from many forms and from multiple sources. In
addition, this complex data is meaningful, and there are analytical tools that can transform
the mold. These tools are called big data. It is very important to put teachers into “big data”
discussions, because they are the ones that will provide the progress in research and analysis.
The projects that teach teachers about which pedagogical techniques are most effective, or
how they have changed the way students learn, make it possible for instructors to do a bet-
ter job. Adapting education to individual students is one of the greatest benefits of technol-
ogy, and great value helps teachers personalize their learning. In this sense big data holds an
important place in education (Figure 2) [18, 19].

il

\_J}lhlu Viswalisation

Y
\_,x'lﬂ:'lla Amnalysis

::?]"ﬂ‘il Callection

Figure 2. Three essential stages of big data [19].
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Student data collected by online learning systems are examined to develop predictive models
by applying educational data mining methods that classify or relate data. These models play
a key role in shaping adaptations or interventions based on model predictions, to promote
adaptive learning systems that can be used to inform learners outside academic services to
support what they can learn or to modify student experiences. Two areas specific to big data
use in education can be mentioned. One of them is educational data mining and the other is
learning analysis [20, 21]. Big data enables a wide variety of data sources to be added, allow-
ing analysis of these various data types. Analytical and predictable options are expanding.
This allows for better progress in education [22, 23].

2.4. Virtual and empowered reality

With the use of technologies such as virtual and empowered reality, students can be more
visually aware of their classmates and chat with them in real time. They can get immediate
feedback from their teachers and get the feeling of being in the same spot with their peers
despite their remote physical location. These shared virtual environments also facilitate simul-
taneous viewing of classroom learning materials and allow group discussions of learning con-
tent to be shared at the same time. The use of the virtual reality environment in education and
training, which brings many innovative advantages to people of all ages, is impressive [24, 25].

The greatest advantage of using virtual reality to teach purposes in the field of education is
that it is highly motivating. In terms of their use in the field of education, for example, when
modeled in a molecule virtual and empowered reality, students can examine it in detail and
become familiar with molecules, wander, and parts. Virtual and empowered reality allows an
object to be examined from a certain distance and shows the whole rather than a piece. The
virtual and empowered reality model of a neighborhood offers a different perspective to the
connections between residents, buildings, streets, and open spaces [26].

It is also possible to interact based on cooperation with virtual and empowered reality.
Therefore, virtual environments also increase the interaction and cooperation between stu-
dents. These advantages increase student participation by using engaging experiences,
reducing attention distractions, and creating positive attitudes when students receive better
feedback to easily reach their learning goals [27].

2.5. Blended learning

Blended learning is a case in which a lesson takes place partially online and partly in other
ways. In other words, students learn what they learn online in face-to-face environments. In
addition, students have control over their own speed. Some researchers believe that this link
between a method in a field or in the subject should be included in the definition and the basis
for blended learning [28].

Blended learners have a lot to contribute to the field of education. Blended learning enables an
enhanced learning experience by enabling various learning environments. It encourages rein-
forcement. It increases the accessibility of learning materials. It helps create a sense of com-
munity and cooperation through forums to share collaborative and communication platforms
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and learning experiences. Blended learning models center the student learning process and
benefit from the power of technology to create learning environments that are more compel-
ling, effective, and successful [29, 30].

Blended learning is a concept framing the teaching learning process that includes teaching
supported by face-to-face and information technologies. Blended learning includes direct
teaching, indirect teaching, collaborative teaching, and individualized computer-aided learn-
ing concepts [31].

Benefits of blended learning are as follows (Figure 3) [32]:

* Expands the areas and opportunities available for learning
* Supports course management activities
* Supports the provision of information and resources to students

¢ Interacts and motivates students through interaction and collaboration

2.6. Cloud e-learning

The day-to-day growth of data hosting and data processing services on the Internet has
enabled the creation of a new concept. Cloud computing for operating companies in various
areas such as planning and correction helps to meet the increasing demand. Cloud comput-
ing is a promising infrastructure that provides computing and storage resources as a service.
Cloud computing can provide services at anytime/anywhere that are accessible from any
device from where the users’ services or applications are located. All of this and more will be
the responsibility of cloud computing [34, 35].

A learning cloud is a cloud computing technology in the field of e-learning, a future e-learn-
ing infrastructure, including all hardware and software computing resources to deal with
e-learning. After virtual computing resources, they can be services for renting computing
resources of educational institutions, students, and businesses (Figure 4) [34].

&= o
BLENDED
Face to Face LEARNING Online

Learning Learning

Figure 3. Blended learning [33].
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Figure 4. e-Learning services using cache management and cloud computing [36].

2.7. Gamification

Gamification is developing as an academic concept. To achieve this, we need to determine
whether the existing gamification structures of the period are significantly different from
the research areas and how to relate this to existing sites. Gamification offers new research
opportunities. Gamification is the use of game design elements in out-of-game contexts [37].
Gamification is used to motivate gamers to participate in a specific context. In other words,
it is the application of fun layers. Most of the existing gamification applications seem to be
focused on offering points and rewards to motivate users. Gamification can be a new term.
However, game-thinking and game mechanics ideas are not entirely new. These concepts
were already used in problem-solving [38, 39].

Gamification is involved in e-learning. In this sense, gamification is the use of a pedagogical
system developed in game design but applied in a nonplay context. Game, scoring, level,
rosette, or game mechanics are also included in gamification. These are applied in the manner
in which a course or module is taught. Game-based learning or play is sometimes used inter-
changeably. However, they both actually indicate two different pedagogical methods. Game-
based learning asks students to play in games designed to enhance their learning rather than
integrating the principles of game design into standard classroom instruction. Besides focus-
ing on playing games, they can also be of interest to anyone who wants to introduce game-
based learning to their teaching. The addition of game features to learning environments may
contribute to the less motivated students” own learning processes and their interactions with
other learners (Figure 5) [40, 41].
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Figure 5. The relevance of serious games, gamification, and playful interaction [37].

2.8. Mobile learning (m-learning)

Today, many technological devices are manufactured in portable form and used by people.
These devices shape the daily lives of users differently. Until recently, mobile devices were
limited to social communication, and there were few people using it pedagogically. At pres-
ent, the teaching technology delivered through mobile technology is mostly social and eco-
nomic (Figure 6) [42].

Students can control where and when they want to learn. In addition, all people have the right
to access learning materials and information to raise their quality of life, regardless of where
they live, their status, and their culture. Mobile learning through the use of mobile technology
allows learners to access learning materials and information where they want it. Students do
not have to wait a certain amount of time or go to one place to learn. With mobile learning,
students are empowered to learn from where they want. They can use wireless mobile tech-
nology for learning where they can access learning materials. In this sense, smartphones, tab-
lets, laptop computers, and other mobile devices are great opportunities for learning mobile
to offer new and exciting educational experiences. Mobile learning focuses mainly on the
development of mobile applications and software platforms used to create digital content
in the form of digital textbooks for e-learners and access to educational resources through
mobile devices [43-45].

2.9. Internet of things

The Internet of things (IoT) refers to a kind of network that connects everything with the
Internet based on prescribed protocols, through information-sensing equipment that conduct
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Figure 6. The three concepts of mobile learning [42].

information exchange and communication to provide intelligent recognition, positioning,
monitoring, and management. With the advent of the Internet of things (IoT), Internet con-
nections now extend to the physical objects that are not computers in the classical sense and
actually serve many other purposes [46, 47].

The purpose of the Internet of things (IoT) is to ensure that things are connected to any-
thing, any place, any person, any way/network, and any service in an ideal way. With the
Internet of things (IoT), three main reasons are (1) a common understanding of users and
devices, (2) software architects, and (3) distributed communication networks for process-
ing and communicating where contextual information is relevant, providing analytical
tools aimed at autonomous and intelligent behavior. With these three main reasons, intel-
ligent connection and context sensitive calculation can be realized. The convergence of
wired and wireless control, communications and information technologies that connect
many new technologies, various subsystems, and those operating under a jointly man-
aged and intelligently controlled platform is concerned with the Internet of things (IoT)
(Figure 7) [48-50].

2.10. Online videos

Considering the increase in online education, it is important that students have easier
access to video content and user familiarity. It is about the participation and use of video
content and achievements of students and instructors in video environments. Online vid-
eos have the same content and subject matter as lesson conferences, labs, assignments, and
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Figure 7. Internet of things (IoT) [51].

exams. In addition, online videos are portable so that a student can connect at anytime. The
student can work at this rate at the speed of individual learning. Course processing method
is slower and step by step than classroom courses [52, 53]. Video material can be used to
enhance learning resources by showing real-life scenarios, explaining concepts, observing
social groups, and acting as triggers for discussion. They can also bring learners’ expertise
and perspectives into their learning experience and inspire them to debate and learn by
bringing them to life [54].

Although the impact of video and multimedia technologies on educational output is an ongo-
ing research area, the pedagogical impact of a video can be summarized in three basic con-
cepts [55]:

1. Interaction with content (the student is interested in visual content, orally, taking notes or
thinking or applying concepts).

2. Engagement (the student is connected to the visual content, whether it is voluntary or real
time, drawn by the video).

3. Knowledge transfer and memory (student concepts can be better remembered and re-
tained in other teaching contexts).



New Trends in e-Learning
http://dx.doi.org/10.5772/intechopen.75623

3. Conclusion

This study tried to give information about the current status of e-learning. Although the con-
cept of e-learning has become a new concept in the field of education, it has made rapid prog-
ress. In addition to the rapid progress of e-learning, many new concepts have also gained a
lot of literature. These concepts are listed in this study as follows: artificial intelligence, micro
credential, big data, virtual and empowered reality, blended learning, cloud e-learning, gami-
fication, mobile learning, Internet of things, and online video. These new e-learning trends
are explained in this study. In addition, the innovations provided by learners to e-learning
environments are explained.

Each of the e-learning environments comes to the forefront with its different features. These
concepts are included in the literature under different study titles. But looking at the litera-
ture, it is seen that the new trends in e-learning progress step by step. Each new trend actually
supports the e-learning environment. For example, with blended learning, online learning
and classroom learning are taught. In this way, learners’ perception of their learning functions
in the most appropriate environment is ensured [56, 57]. Cloud e-learning environment is
used to support e-learning environments. e-Learning environments enable identity manage-
ment, services, data security, application, and resources to be controlled [58]. New e-learning
trends are new concepts that support e-learning with different features in this way. These
concepts will quickly take place in education in the coming period.

Researchers in the field of new trends in e-learning can conduct research on ten new topics
mentioned. Theoretically, more theoretical studies are observed. So, researchers can be found
working in the field of application. New trends support each other as explained in this study.
That is why researchers can work with new trends together in a related way. For example,
gamification and virtual and empowered reality can work together. Or, artificial intelligence
and micro credential issues can work together. It is thought that collaborative work to be done
in this way may be more effective. In the new era, researchers can suggest that new e-learning
environments should be addressed in education rather than in class applications of e-learning.
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Abstract

The chapter deals with opportunities and challenges of distance learning in higher edu-
cation. One challenge comes from the changing perceptions of what learning is all about.
The second challenge comes from new learning opportunities that technology now
affords. Constructivism, interpretivism, and computing technology, separately and often
together, have redesigned the conception of the challenges and opportunities of learn-
ing, and brought about new learning possibilities for almost all teaching and learning
situations, including traditional classroom teaching, distance learning, and self-learning.
Computer-supported learning environments could have good problems that will stimu-
late students to explore and reflect on their knowledge construction. Students who cannot
afford higher education are discouraged from seeking or completing a degree. Distance
learning-based programs could increase access for students to higher education, whereas
open and distance-learning programs may be difficult to implement in the laboratory sci-
ences, but they have real potential to maximize the use of technology.

Keywords: constructivism, interpretivism, computing technology, distance learning,
self-learning, computer-supported learning

1. Introduction

The chapter will be dealing with challenges and opportunities of distance learning in higher
education. The author has worked closely with students on distance learning for many years
and became interested on how students deal with the challenges compared with the opportu-
nities provided by distance learning. The major objective of this chapter is to investigate the
opportunities and challenges of distance learning. In recent years, there has been an increasing
interest in distance learning in higher education. In this chapter, the term information
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communication technology (ICT) will be used and will include communication devises like
radio, television, cellular phones, computers, and satellite system [1]. Again, all forms of
learning/teaching through ICT will be referred to as e-learning. In distance learning, ICTs can
be used in preparing and presenting lectures.

ICT is a tool that can be used in distance learning for addressing challenges in teaching and
learning, a change agent, and a central force in economic competitiveness. Yusuf [2] view
ICT as a change agent, when it catalyzes various other changes in the content, methods,
and general quality of teaching and learning, thereby ensuring constructivist inquiry-ori-
ented students. As a central force in economic competitiveness, it deals with economic and
social shifts that have technology skills critical to future employment of today’s distance
students.

Previous studies have reported that students may use various technologies for e-learning in
their chosen settings, while some of the assigned technologies may sometimes be neglected
in favor of their own mobile technologies. Whereas technologies-in-practices are seen to be
changeable over time as students” knowledge, experiences, contexts, and technology itself
might undergo changes through human action [3]. Although extensive research has been car-
ried out on open distance learning, no single study exists which deals about the good, the bad
and the ugly of distance learning in higher education. The chapter is divided into seven parts.
The first part deals with introduction; the second part deals with method; the third part deals
with the good of distance learning in higher education; the fourth part deals with opportuni-
ties of distance learning; the fifth part deals with the bad and the ugly of distance learning
in higher education; the sixth part deals with challenges facing distance learning; and the
seventh part will be the conclusion.

2. Method

An overview of literature review was used as a method in compiling the chapter because it
promotes an understanding of the focus area and the criticisms that have been made on the
topic [4]. It helps in finding research gaps, bringing scattered pieces of information together,
and refining the research topic to an understandable level [5]. In this chapter, constructiv-
ism should be understood as a continuum with diverse and overlapping views of “reality,”
“knowledge,
that there is no fixed body of truths from the real world that are found by scholars and conse-
quently transmitted to learners [6]. The information need to be interpreted to make sense of
what the scholars have found.

" ou

teaching,” and “learning.” Constructivism as a theory of knowing assumes

2.1. The good of distance learning in higher education

Traditionally, the chapter argues that studying part time while continuing to work can assist
students to apply their learning directly to their professional environment [7]. To be able to
integrate mobile technology effectively into learning practices will depend on aspects that are
related to humans (students and instructors), design (content and technologies), and institu-
tions (policies and strategies) [3]. There are, however, other possible explanations that online
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instruction can provide to higher education distinctive opportunities. Online instruction can
direct learners through a framework that can also lead to the desired outcomes in a manner that
it can encourage best practices [8].

In the twenty-first century, technological learning is expected to include digital literacies, col-
laboration, complex communication, and systems-thinking skills, among others. In order to
be in line with online learning, higher education institutions are expected to offer courses and
platforms that support the use of multidimensional abilities and skills and the use of media
and technology as supportive systems in higher education [9]. In general, there are three
formats that ought to be followed in delivering courses, namely distance learning (DL), face-
to-face (F2F), and hybrid (H) learning. There are seven principles for good practice that can
be used in distance learning for higher education. These principles for good practice can be
divided into the following, namely: encourages student-faculty contact; encourages coopera-
tion among students; encourages active learning; gives prompt feedback; emphasizes time on
task; communicates high expectations; and respects diverse talents and ways of learning [8].
These guidelines represent a philosophy of quality distance-learning education that can be
widely used for both face-to-face courses and online learning.

Distance learning can benefit universities because it can bring an element of flexibility in the
learning process by the use of technologies, and interdisciplinary approaches to teaching and
learning. The use of technologies and interdisciplinary approaches are key factors in distance
education in higher education. The advantage of technology in distance learning is that students
can watch lectures before coming to class and engage in more interactive activities in the class.
They can also collaborate with other students and rely on the instructor as a facilitator rather
than a lecturer. It also allows for a consistent delivery of content, because online videos can be
prerecorded and shared with the rest of the class online [10] as in [9] and in [11]. e-Learning
has the possibility to support learning processes, collaboration, flexibility, and the distribution
of education and training, as well as evaluation of content and skill in distance learning. A key
issue to the successful use of e-learning and blended learning is the combination of educational
competence with contextual understanding into a strategy, of how to use digital educational
methods [12]. For example, in Finland, previously, the open universities were more often used
by young matriculated students who had not gained a study place at a “proper” university;
but nowadays, students are more often adults in professional positions who want to enhance
their qualifications, skills, and competences via e-learning by enrolling in web-based courses.
Another example, in Greece, distance learning offers students the opportunity to combine fam-
ily life and work with education. ICT-based distance education is good because it is flexible.

e-Learning, despite its virtual nature, its provision, if it is to be perceived as being of quality, it
ought to ensure that it neither ignores the physical (i.e., the appearance of learning resources,
personnel, and communication materials), or temporal student needs (i.e., a willingness to
help learners and provide prompt service) [13]. It is good for the elimination of face-to-face
training and development costs both in monetary terms as well as in terms of productivity
loss, as learners spend time away from their daily activities and jobs in order to participate in
the face-to-face training sessions. e-Learning courses are available 24/7, location independent,
and provide effective and efficient training means for learners in geographically dispersed
areas and across time zones [11].
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2.2. Opportunities of distance learning in higher education

This section is dealing with the opportunities of distance learning in higher education.
Opportunities to undertake continuing professional development through distance-learning
education remain limited. Distance learning via e-learning can be able to offer a solution, pro-
viding opportunities for distance-learning students to further their education while applying
new knowledge and skills directly to their practice [7]. e-Learning is a relatively new phenom-
enon and relates to the use of electronic media for a variety of learning purposes that range
from add-on functions in conventional lecture rooms to full substitution for the face-to-face
meetings by online encounters [14]. Some students may require digital literacies to participate
successfully in everyday life increasingly mediated by technologies. To offer relevant learning
experiences in distance learning, lecturers need to develop new skills and knowledge about
technologies. Importantly, they should rethink their pedagogies and move beyond using
technology as a “fancy typewriter” and a presentation tool. It can be a challenge for lecturers
and they may need appropriate professional training [15].

Therefore, distance is not a defining characteristic of e-learning. If students’ ICT competencies
can be improved and their attitude to online learning influenced to be more positive, distance
education in higher education can be used as a tool to increase the range of students who can
be involved in distance education [16]. It is presumed that some postgraduate students may
prefer online courses owing to their distinctive advantages, such as lower tuition fees, adjust-
able speed of study, and greater cultural diversity [17]. It is believed that learning at a dis-
tance mode in higher education can be as effective as a traditional face-to-face mode learning.
Distance learning students can be able to care for their families and incorporate instruction on
online courses and this can afford them the opportunity to work while they are raising their
family and pursuing their full-time jobs. Distance learning can also benefits students because
of flexibility about when and where they can engage in their learning [18].

ICTs can create opportunities for distance-learning institutions to provide distance-learning
platforms, which can make it possible for many students situated far from the centers of
learning to educate themselves. e-Learning is very important in recent years because it can
enable e-learning opportunities that have not been previously available to distance-learning
students. Moreover, the use of e-learning systems can provide great opportunities for learn-
ing for individual students globally, such as helping in educating and providing training
opportunities on different topics from focused educational programs to general hobbies [19].

Generally, it is believed that e-learning was designed for purposeful and disciplined students,
because there is no direct contact with the lecturer, which may increase the demand for them
to work independently. Distance learning in higher education can teach students skills and
competencies of developing professional skills such as the skill of self-study, the ability to
plan and organize, time management skills, the ability to solve problems, to take respon-
sibility, to work under pressure, and to be creative and initiative [20]. Understanding that
distance learning gives everybody an opportunity to develop these social qualities, which are
undoubtedly necessary for modern professionals, e-learning is key for students’ success in
distance learning. Education of adults appears to be burdensome for the family budget and
therefore inadmissible for some families.
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Distance learning is one of the most financially affordable and viable forms of education. Adult
students generally have many responsibilities connected with their responsibilities due to time
and other constraints in their personal life [21]. These responsibilities significantly reduce their
opportunity to study both in a foreign country and in another city. Distance education allows
them to mitigate these challenges. Distant students suffer to a much lesser extent from cultural,
psychological, social, and economic difficulties connected with learning in a distant mode because
the pursuit of knowledge is undertaken for its own sake, rather than as an obligation [21].

Distance learning institutions can apply technologies to allow human interactions through the
web and promote a self-regulated learning process. Using technology in distance learning can
help in crossing boundaries of space and time for lifelong learning. Distance learning can enable
flexible/customized ways of education for every learner despite constraints [10]. In online and
blended education environment, the types of interactions may include asynchronous online
forums, synchronous textual and audio/video chatting, email, and phone conversations, which
can afford students the opportunity to share brief profiles, including a photo [22]. e-Learning can
also provide unique prospects for building a sense of community engagement among online stu-
dents in distance learning. Online technology must be able to increase opportunities for students
to access higher education, increase retention rates, and increase learning quality, and to result in
good outcomes for students. e-Learning in distance higher education has the potential to make
different support material available, interaction possibilities, response to the challenges posed
by the globalized world, flexibility, reduction in travel costs, and environmental impact [23].

Individuals that have good soft skills, along with technical knowledge, will always be pre-
ferred candidates when prospective employers are looking at candidates to employ. It is pos-
sible to teach and practice soft skills through an e-learning program [10]. The structure of
distance learning can give adult learners the maximum possible control over the time and
“pace” of their education. Distance learning is one of the most financially affordable forms of
education. Another advantage that can be associated with distance learning in higher educa-
tion is academic mobility. Distance learning institutions must know that adult students can
have many responsibilities connected with their work or families [24]. Therefore, the provi-
sion of distance education must be able to allow them to fulfill their responsibilities with ease.

2.3. The bad and the ugly of distance learning in higher education

This section argues that technology can have challenges with connectivity and the use of
ICT can be a challenge for some distance-learning students. There is an increasing concern
that some students in distance learning are being disadvantaged because of various chal-
lenges. It is a widely held view that the pressure for making distance-learning universities
more accountable is a worldwide phenomenon, and academics and these institutions around
the world are expected in responding to this mounting pressure. In addition, the mounting
pressure can develop a complex and thoughtful set of theory-based models that can be tested
empirically and used as part of a formative evaluation of distance learning [25].

Students may drop out in higher education because of those employers who may prevent
them from studying, such as forcing them to work overtime, and students having no time
for study. In such cases, the students” own motivation is not sufficient to prevent them from

21



22 Trendsin E-learning

dropping out [21]. There are different barriers that can hinder students” access and success in
higher education—for example, situational and social barriers. Situational barriers are those
barriers that can hinder students” access to higher education, because these learners may drop
out because they are unable to cover the costs of their training. Being a busy worker and a
student at the same time, some students may not be permitted to join a course, or an employer
may not let them learn for higher degrees, and develop their competences. Family respon-
sibilities may also prevent adult learners from actively participating in higher education
[21]. The use of modern communications technology in distance learning can easily attract a
younger generation than traditional forms of training [21]. Social barriers and administrative
barriers can be a challenge for students. This can be a challenge especially if students do not
know the best method to communicate with lecturers or what their progress is in a course or
module [26].

Education research shows the importance of the community education sector to employment
outcomes, given that so many distance-education students come from disadvantaged back-
grounds and use technology to access education [27]. New technologies combined with the
changing transnational education landscape can give rise to new partnership types and mod-
els, creating innovative opportunities in the market, and inevitably more competition.

New technology and online provision can create a market for content providers. This means
that the dimensions and scope of international education provision can be transformed with
the emergence of new education providers such as publishers, content aggregators and distrib-
utors, and professional bodies who can contribute to the diversification of transnational educa-
tion [28]. e-Learning systems are becoming critical platforms for distance-learning institutions
and for general lifelong learning by students [19]. e-Learning is becoming more important in
recent years because it can enable e-learning opportunities that have not been previously avail-
able to distance-learning students. Moreover, the use of e-learning systems can provide great
benefits for individuals worldwide, especially in helping to educate and provide training on
different topics from focused educational programs, to general hobbies [19].

2.4. Challenges facing distance learning in higher education

The main purpose of this section is to develop an understanding of the challenges facing dis-
tance learning in higher education. The higher education landscape is undergoing significant
change because of technological innovations. In addition, the use of various educational tech-
nologies has advanced significantly over the past few decades. It is now a common practice
to find technology-enhanced learning in many higher learning institutions all over the world
[29]. The high cost of information and communication infrastructure, and the dearth of techni-
cal expertise are another challenges in distance learning [1].

There are major challenges that are experienced by distance-learning higher education insti-
tutions [1], namely:

1. The lack of appropriate business models and educational models, making the study mate-
rial or open contents developed difficult to follow, and as a result, reducing the enthusiasm
of learners in their respective studies;
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2. The lack of any clear quality assurance mechanism, which may result in unclear standards
and by consequence, poor quality of distance education; and

3. The lack of support from the relevant governing bodies, which may be exhibiting poor
participation, brought about by a lack of appropriate human and infrastructure capacity.

Workers with ICT skills are not adequate in South Africa according to the 2011 Joburg
(Johannesburg) Centre for Software Engineering (JCSE) Skills Survey, which found that there
was a need for 20,000-30,000 ICT-skilled workers amounting to 10-15% of the total ICT work-
force. A reason for the lack of skilled ICT personnel is that universities are not graduating
enough numbers of graduates with the right levels of technical skills to enable, grow, and
competitively position businesses in the African markets [30]. e-Learning is needed in dis-
tance learning because it can be inferred that a tremendously large amount of workload is
involved in the overall working of an open distance-learning environments, and therefore, it
is very difficult to work manually and by referring to school files only [1].

Technology can be used as a tool and it must be utilized only to remove the barriers and chal-
lenges present in the distance-learning settings. ICT can provide opportunities to complement
on the job training and continuing education for students in a convenient and flexible man-
ner. Use of ICTs in distance education requires major shift in the way content is designed and
delivered. New technologies should not be imposed without enabling lecturers and students
to understand these fundamental shifts [31]. Given the busy professional life of distance-learn-
ing students, with inherent challenges in having to take time off work and to be away from
their home commitments, it will not be easy for them to attend taught courses that require
them to be away from workplace and home [32]. In this instance, computing technology will
be an ideal solution to deal with the challenges of distance learning. ICT often reduces face-
to-face interaction among students, which is one reason for the high dropout rates in distance
education [33]. In distance-learning marginalized students, for example, the impaired and the
economically disadvantaged ones may be further excluded from educational practices when
ICT is used. Some students may not afford the use of technology if it is not free or subsidized.
These students are also often unable to use the ICT due to institutional failures to comply
with legal and technical requirements for impaired students. There is a growing concern that
distance learning is compromising the quality of education partly because one of the key chal-
lenges is lack of appropriate interaction practices [6]. This is particularly true for international
distance students, who encounter, among other issues, culture-dependent social interaction
differences in virtual learning environments, which may discourage them from succeeding in
or even completing their online courses.

Distance learning institutions generally may face a wide range of strategic, operational, and
financial risks from both internal and external sources, which may prevent them from achiev-
ing their objectives. Conflicts can also arise in an open distance-learning environment, because
there is significant complexity in their structure and the pattern of governance [11]. Governors
in distance-learning environments are expected to infuse e-learning in their policies so that
lecturers can be supported by policy in using ICT. The lack of appropriate infrastructure for
enabling the use of ICT for distance learning in higher education can be a serious challenge.
Again, the cost efficiency of an ICT is another aspect that is important that determines its
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growth. Language, technology, and culture (knowledge, beliefs, arts, morals, laws, customs,
and any other capability and habit acquired by a human being as a member of the society) can
easily obstruct the assimilation of ICTs by many distance-learning institutions [34].

Technology is rapidly changing, making it difficult for distance-learning institutions and
students to keep pace. With the increasing diversity of the student population, it is vital to
identify practices that can better equip students to utilize technology in ways that will pro-
mote learning, development, and success for all students [35]. In some distance-learning
institutions, technologies used to deliver distance-education programs are typically one way
(noninteractive) [36]. The growth of any communication technology and its applicability for
distance learning depends largely on the degree to which policy-makers may recognize the
importance of ICTs in promoting a knowledge-based society [34]. For example, those coun-
tries that have paid relatively little attention to ICT are lagging behind in the field of spreading
distance learning using the latest technology. The low awareness of educational technology
integration in distance learning can be a barrier to the integration of it in higher education.
There are different factors that may limit the use of technology in distance higher education.
Some of the limiting factors to the integration of educational technology in distance learning
are electricity and power distribution [29].

There are some institutional challenges that can affect distance learning in higher education
institutions. Some of these challenges that must be noted in higher education pertaining may be
related to the following issues, namely: (a) quality assurance plans are often too broad and not
favorable to distance-learning settings; (b) lecturers tend to have a “passive resistance” to getting
involved; (c) some lecturers that facilitate distance-learning programs have not been provided
enough special training on the delivery of open and distance-learning practices; (d) time restraints
for lecturers appear to be a challenge that ought to be overcome along with the development of
a common institutional approach to distance learning; (e) shortage of tools and technologies that
enable scalability; (f) lack of financial sustainability models; (g) lack of committed and qualified
cadre of quality assurors and experts with the relevant distance-learning qualifications [4].

There are different barriers to distance learning in higher education that is unique to each
and every country. For example, in Finland, there are challenges that are related to: (a) costs
(there is a challenge of the high cost involved in network connections); (b) lack of feedback
and support (students do not get enough personal support); (c) lack of face-to-face meetings;
(d) isolation; (e) insufficiency in self-directed learning; (f) family and work responsibilities;
(g) difficulties in network connections; (h) change in one’s life situation; (i) difficulties with
technology; (j) lack of support from employer, and (k) lack of education [21].

Also, in Germany, the perceived challenges to distance learning are related to the following:
namely: (a) costs; (b) lack of feedback and support; (c) lack of face-to-face meetings; (d) isola-
tion; (e) lack of adjusted programs, and (f) lack of formal regulations [21].

On the other hand, in Greece, distance learning has the following challenges, namely: (a)
difficulties with technology; (b) negative image of distance-education programs; (c) negative
learning experiences; and (d) absence of a system for recognition of prior learning and work
experiences [21].
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On the contrary, in Hungary, distance learning is influenced by (a) cost factors; (b) difficul-
ties with technology; (c) lack of relevant course content; (d) negative learning experiences;
(e) insufficient self-directed learning skills, and (f) negative image of distance-education pro-
grams [21]. Lastly, in the United Kingdom, distance learning is expected to deal with the
following challenges, namely: (a) costs (compared to increased higher education fees—oth-
erwise seen as general advantage); (b) doubt about return on investment; difficulties with
technologies; (c) family and work responsibilities; (d) lack of support from employer; and (e)
disability [21]. The use of technology can also constitute a barrier in distance learning.

Technical challenge is one of the most important challenges facing the adoption of e-learning
in some distance-education institutions. For example, a study conducted at Open University of
Tanzania found low level of Internet connectivity and insufficient number of computers were
factors influencing the adoption of e-learning in distance learning [37]. Regardless of similarity
in African countries, there is also some diversity in infrastructure and technology adopted in
terms of availability and accessibility. It was found that low technology level was not a barrier to
adopt e-learning especially in African countries such as Kenya, Uganda, and South Africa [37].

Access to computers is another challenge especially the availability of computers for lecturers
as instructors and to students during working hours. For example, in developing countries,
most of the students and instructors will not acquire their own computer. Difficulty in access
to computer will negatively affect the acceptance of technology. It has been reported that
unequal access to online learning can lead to inequality among the socioeconomic groups
within a society [37].

Some lecturers as instructors in higher education may have a language barrier because of the
lack of knowledge, experience, and training in using technology to design online courses, and
even unable to use the technology available in distance learning [37]. The rapid growth in the
web application requires security for identity management [37]. Therefore, to prevent your
web and information available from the foreign attack, an antivirus program must be used.
The attitude of a lecturer as an instructor toward e-learning can be a barrier depending on
the culture and technological knowledge of the lecturers and students [37]. For example, if an
instructor sticks to traditional education instead of using e-learning due to culture or the lack
of awareness about e-learning, it can minimize the use of technology in distance education.

On the other hand, some instructors may be afraid of losing control and quality of teaching
if they use e-learning. Again, the attitude of lecturers as instructors toward e-learning is an
important element that must be considered in using technology in distance learning in higher
education [37]. This means that, in providing distance learning in higher education must not
differ from ordinary education. Eye contact is a very crucial factor in education but this factor
can be limited in e-learning environment because lecturers may be unable to observe the emo-
tions of students and cannot predict their satisfaction which puts burdens on them and make
students respond differently toward e-learning [37]. e-Learning should be used to enhance
teaching and learning in distance learning.

Distance-learning organizational support of the educational process that depends on the avail-
ability and convenience of the administrative system and staff can be a challenge for some
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students. The abovementioned challenge may be connected with the accuracy and timeliness
of the information provided to the students. Another challenge for distance learning in higher
education can be the problem of how the content of the course or module meets the expecta-
tions of students oriented on getting the opportunity of career growth, personal and profes-
sional development on the basis of distance learning. Other challenges of distance learning can
be related to the psychological state of students. Among others, this can include: (a) problems
caused by the lack of direct contact between student and lecturer; (b) problems associated with
feeling of alienation and isolation from the student community; and (c) problems associated
with anxiety and concerns regarding the education process and learning results [24].

3. Conclusion

To minimize the challenges experienced by distance learning, e-learning should be encour-
aged. Infrastructure can be updated by introducing modern technology, fast Internet connec-
tion, continuous power supply, security, regular maintenance, and efficient administration
of distance learning. Distance-learning universities should provide a computer lab equipped
with sufficient number of computers and connected with fast Internet. Lecturers and students
should also have skills and confidence to use electronic equipment, and to have the necessary
knowledge about the method in which the information is delivered. Technology can also be
used to improve the quality of traditional education rather than changing the methods of
instruction. Lastly, e-learning should be supported in distance learning because it can help
learners to have access to education irrespective of distance.
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Abstract

Statistics indicate that participation and access to higher education (HE) improved drasti-
cally, particularly through distance education. Despite the generosity of the massification
of HE, a sizeable number of students do not complete their programs on record time.
The majority of some of these students drop out. A convincing body of knowledge dem-
onstrates that a plethora of factors contributes toward low student success rates in open
distance learning (ODL) contexts. The main purpose of this conceptual argument is that
technology-mediated constructively aligned pedagogical practices in ODL contexts can
leverage student success rates. This chapter is qualitative and constructivist in nature and
largely draws from the theory of constructive alignment and extant scholarship analysis
to provide insights and understanding in improving students’ graduation rates in ODL
settings. Drawing from the theory of constructive alignment, in this conceptual argu-
ment, it can be concluded that aligning the activities of the pedagogical practices (teach-
ing, assessment, and learning outcomes) and delivering them through information and
communication technology promotes students” graduation rates.

Keywords: open distance learning, constructive alignment, student success rates,
technology-mediated pedagogical practices, ODL settings

1. Introduction

Most countries in the world prioritized the agenda to expand enrolments in HE through
aggressive policy changes. The UN [1] contends that “Higher education (HE) across the
world is in a state of change, quickly shifting from being the privilege of an elite few to
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mass participation, providing equal access to affordable and quality university education
for all women and men, which is a global goal for 2030”. Supporting this view, Tsiplakides
[2] declares that HE has experienced a significant expansion in many countries and this
resulted in the massification of this critical societal sector. Learning in higher education (HE)
is accessed through different modes including distance, full time, or part time. Nitecki [3]
maintains that the universities that provide open distance learning (ODL) programs rely on
technology to make higher education more accessible to students.

The phenomenon of Open and Distance Education is made possible by the advent of
technological discoveries, which impact heavily on the mode of curriculum delivery. The
challenge to the agenda of wider HE participation is whether the massive student enrolments
are translated into success rates or are just statistics of wider HE participation. There are a
number of factors that contribute toward low students’ success rate. These factors include
the following: students” underpreparedness and lack of contact with lecturers and working
students [4]. This chapter does not intend to disregard some of the fundamental factors that
are contributing to low success rates of students, but its focus is on the assumption that an
ODL constructively aligned and technology-mediated teaching can improve students’ suc-
cess rates. The principles of constructive alignment have long been promoted as powerful
approaches to facilitating enhanced student outcomes [5]. A number of sections constitute
this chapter. In the next section, I explore what open and distance learning entail, and then
the concept of constructive alignment will be theorized. The rest of the discussions include
the following sections: perspectives on students’ success rates in ODL contexts, benefits of
students’ success rates, the need for constructively aligned and technology-driven ODL cur-
riculum, designing teaching strategies and assessment strategies, and finally the intended
learning outcomes for improved student success rates.

2. Describing open and distance learning

Tuition in open and distance learning contexts is conducted differently from face-to-face
higher education settings. The economic challenges facing countries are impacting HE par-
ticipation negatively and demand interventions which will enhance participation and success
in HE sector. Manzoor [6] argues that the introduction of open and distance learning universi-
ties was regarded as a groundbreaking option in expanding access to higher education. Open
and distance education is critical in ensuring that socioeconomic challenges facing the major-
ity of countries of the world are alleviated.

The advent of ODL settings marked an error that is distinct from the traditional Higher
Education provision. Open and distance learning is usually contrasted with conventional or
face-to-face education, which may be described as the form of education which takes place in a
classroom or an auditorium [7, 8]. In ODL settings, students receive tuition away from the phys-
ical structure of the institution [9], and this is a distinguishing feature between full-time learning
and distance learning. Agiomirgianakis et al. [10] define distance education as any educational
process in which all or most of the teaching is conducted by someone geographically removed
from the learner, with all or most of the communication between teachers and learners being
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conducted through electronic or print mediums. Allen and Seaman [11] define distance educa-
tion as “that which uses one or more technologies to deliver instruction to students who are
separated from the instructor and to support regular and substantive interaction between the
students and the instructor synchronously or asynchronously”. Teaching in ODL “encompasses
a broad range of teaching, coaching, mentoring and monitoring activities that guide students
through their courses, mediating the packaged learning materials and facilitating the learning
process [12]”. ODL settings by their nature provide learning opportunities to students who are
mature and working and who are unable to acquire access education in full-time, contact, and
campus-based institutions [13].

According to Chawinga and Zozie [14], ODL is the type of teaching and learning which does
not include face-to-face interaction between the student and the lecturer, and Chawinga and
Zozie [14] further argue that the main objective of introducing ODL is to provide education
to those students who are geographically distanced from the lecturers. Anderson and Dron
[15] contend that since ODL started operating decades ago, distance education experienced
different changes, and to these scholars, distance education can be classified into three dis-
tinct generations. According to Biggs [16], “the first generation of distance education tech-
nology was by postal correspondence, this was followed by a second generation, defined by
the mass media of television, radio, and film production. Third-generation distance education
introduced interactive technologies, first audio, then text, video, and then web and immersive
conferencing.”

Flowing from the assertions above, largely, teaching in an ODL context should not be tradi-
tionally pedagogical but also technological driven due to the nature of these institutions. This
will help in improving students’ graduation rate. In view of the above and given the nature
of the distance instruction, Biggs [16] advocate for a distance education that is technologically
mediated in order for it to reach students who are detached from the real classroom and also
breach a gap between them and their teachers.

3. Theorizing constructive alignment

Cain et al. [17] are the advocates of the principles of constructive alignment. The principles of
constructivism to teaching were critical when the theory of constructive alignment was formu-
lated. Cain et al. [17] identified two critical important concepts of the constructive alignment
theory, namely constructivism and alignment. According to them, the former concept relates
to students giving meaning to what they are learning through relevant learning activities and
the latter deals with what the teachers are doing. Constructive alignment uses constructiv-
ism as a guiding philosophy [18]. Theorists who believe in constructivism view knowledge
as a human construction, which denotes the combination of constructivist learning theories
and the curriculum that is aligned [18]. Biggs [19] believes in the motto: “It is what the stu-
dent learns that counts”. The constructive alignment theory represents the idea that students
should know in advance what is entailed in their learning, how they should learn, and how
they are going to be tested in their learning [20, 21]. Cain and Babar [21] further argue that
these principles advocate for teaching designed to involve students in learning activities,
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teaching that optimizes the chances of student success, with the assessment tasks which are
designed to enable clear findings as to how well learning outcomes have been attained [20].

Demuth [22] contends that the constructive alignment theory is a model of teaching that com-
bines constructivist learning theory and aligned instruction design that intends to improve
learning. According to Biggs [23], the main concepts of constructive alignment are learning
objectives, learning activities, and assessment tasks. Tadesse et al. [24] postulate that the pri-
ority thing in the constructive alignment process is the development of intended learning
outcomes. To them, teachers should first clarify and define learning outcomes, then describe
teaching approaches and activities that will help to achieve the outcomes and ensure that
what is being taught is directly linked to what students are expected to learn. The final step is
to develop assessment strategies and activities linked to both teaching strategies and learning
outcomes. When the elements of teaching such as learning outcomes, teaching, and assess-
ment strategies are not linked, Tadesse et al. [24] describe such an education system as a poor
education system.

Teachers through their engagement have to create learning opportunities that have to enable
students to create meaning in their learning. The teaching activities decided upon should
support the achievement of the learning outcomes. In the next section, it shall be argued that
the constructively aligned learning outcomes, teaching and assessment strategies should be
taught through technology to help achieve high student success rate.

Figure 1 (attached as appendix) represents the application of the principles of constructive align-
ment in ODL contexts. The figure also provides a picture of how pedagogy can be mediated
through technological advances such as computers platforms such as laptops, tablets, and cell
phones. The figure demonstrates a relationship of these constructive and collaborated pedagogical

. Technol diated ped
Teaching chnology mediated pedagogy Assessment
strategies Strategies
Learning
Outcomes
Developed to
promote student Technology mediated pedagogy peveloped 0
. promote student
learning achievement

Figure 1. Constructively aligned and technology-mediated pedagogical practices (Adapted from Victoria University of
Wellington, (2015) and modified).
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practices, which promote student graduation rates. Teaching strategies and assessment methods
are both designed in a manner that student learning and achievement is promoted.

4. Technology-enabled open and distance learning

The use of Information and Communication Technology (ICT) in ODL institutions is critical
in helping improving students’ graduation records. Tadesse et al. [24] contend that the use
of ICT enhances learning and the organization and the management of learning institutions.
Tadesse et al. [24] further argue it is in teaching essential to the progress and development
of both teachers and students. Englund et al. [25] maintain that over the last 25 years, edu-
cational technology in Higher Education (HE), particularly ODL, has been promoted as hav-
ing the potential to transform teaching and learning. Adding their views on the importance
of technology in HE, Ramdass and Masithulela [26] and Farah [27] are of the view that the
advent of the digital era has brought with it very important changes in various aspects of the
education system, and it is very difficult to provide tuition to students in ODL environments
without the practice of technology and this creates an atmosphere which Farah et al. [27] refer
to as the “digital disconnect.” Technological advances have radically transformed the way in
which education is delivered and received in HE institutions, particularly in ODL settings.
Using technological platforms such as smart phones, tablets, and eBooks promote wider par-
ticipation in HE ODL institutions and provides students with opportunities to understand
their learning. Seconding this assertion, Kalelo-Phiri and Brown [28] are of the view that
“Open and Distance Learning (ODL) in the form of print, radio/audio or video helps to reach
out to learners who do not only experience geographical barriers but time barriers also.”

In this chapter, it can be argued that the creation of an environment in which pedagogical
practices are aligned and delivered to students through enhanced technology can improve stu-
dents’ success rates in ODL settings. Employing technological platforms such as e-resources
constitutes effective learning and teaching tools that help overcome barriers in ODL environ-
ments [29]. Research indicates that advances in technologically based approaches enhance
tuition in higher education sectors [29]. As argued earlier, students who study in ODL insti-
tutions are geographically distanced from the physical environment and the academics.
Because of the nature of ODL institutions, tuition is largely dependent on technology-driven
platforms and systems that mediate teaching. To this end, there should be an effort in mediat-
ing pedagogical practices within a collaborated context. Put simply, to improve the students’
success rates, pedagogical practices based on the principles of constructive alignment in ODL
contexts should be technology collaborated and driven. The change in curriculum delivery
requires ODL staff members to reconsider the manner in which they teach their students.
They have to be technology literate to help students achieve their objectives.

5. Perspectives on student success rates in ODL contexts

As argued earlier, open distance education has grown exponentially over the past few years.
Credible research statistics on the students’” success rates constantly paint a shocking and
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uncomfortable picture in the HE sector throughout the world. This happens despite the
sectors’ efforts of providing opportunities of success to all students [30]. There is an abundance
of empirical evidence on the factors that contribute toward low students’ success rates [31].
The challenges and the complexities that face HE institutions, especially those that are related
to the graduation rates are huge, and Mattie [32] points out that “HE environment contin-
ues to be complex, with increasing expectations about performance.” Student success rate
is understood and described differently by different scholars. Nitecki [3] describes student
success rate as the process where students successfully complete their qualifications such as a
degree. In this chapter, students’ success is described as the ability of HE through ODL mode
to help students graduate or complete the programs they are enrolled for in a stipulated time,
for example, finishing a three-year qualification within specified record time.

The pass percentage rate at HE, particularly in ODL, is alarming [33]. Brock [34] laments that
“although access to higher education has increased substantially over the past forty years,
student success as measured by persistence and degree attainment, has not improved at all.”
Upholding and adding to the viewpoint above, Agiomirgianakis et al. [10] claim that “despite
substantial government funding incentives, numerous policy initiatives and well-intentioned
institutional efforts, retention and success rates remain extremely poor.” Leadership in ODL
settings have a huge responsibility and are under pressure to ensure that constructively
aligned instruction opportunities are created and technologically mediated to boost the aca-
demic achievements of students.

Doley [35] is of the view that students who now participate in HE through ODL system have
increased, but despite such growth, ODL institutions continue to face low student graduation
rates because some of the enrolled students do not complete their qualifications within regu-
lated specifications and some drop out of the system. Credible empirical research findings
conducted by organizations such as UNESCO and UNICEF paint a gloomy picture of matters
related to the students’ graduation rates across the continents. What makes matters worse is
the fact that ODL institutions do not only face low students’” pass rates but the majority also
drops out from the system. Figures supplied by Van Stolk et al. [36] supported by UNESCO
[37] show a sturdy increase in enrolments, and the numbers recorded were above 170 million.
Unfortunately, statistics continue to show that despite this increased participation, the major-
ity of these students do not complete their qualifications and some drop out from the system.

The main argument advanced in this chapter is that when teaching and assessment strategies
in ODL settings are aligned and students are provided with opportunities to construct their
own meaning through appropriate technology, the intended learning outcomes are achieved
and result in the promotion of the graduation rates of students. Biggs and Tang [38] are of
the view that some HE staff members associate the decline of academic standards with intel-
lectual abilities of today’s students. Adding their voices to these debates, Tremblay et al. [39]
postulate that “in the context of massive expansion of higher education systems and wider
participation, there are persistent concerns related to the quality and relevance of students’
preparation for higher education.” In the next section, this chapter focuses on the benefits of
students” success.
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6. Benefits of student success rates

An education system that aims at producing high quality graduates assists in solving the chal-
lenges the world faces. The majority of countries face challenges, which are socioeconomic
and political in nature. These current global socioeconomic and political challenges require
a generation that is educationally enlightened, and hence, in 2000, 189 countries of the world
came together to chart the strategy in an attempt to propose future solutions, and from that
gathering, 59 sustainable development goals (SDGs) were identified. Though 59 sustainable
goals have been identified, this section mainly focuses on the implications of improved stu-
dent success rates on only three SDGs, namely the alleviation of poverty, decent work and
economic growth, and industry, innovation, and infrastructure. The intention of HE is to pro-
duce the human capital that is able to respond to the societal needs [10]. Individuals who have
attended universities become professionals and transformed because they are highly skilled
and knowledgeable which is critical and helpful in the societies they come from. Through
their skills, the communities they come from are economically advanced than communities
with individuals who did not attend HE. The Sustainable Development Goals Report [40]
maintains that “the objective of sustainable development goal number one is to ensure that
people in every part of the world are given support that they need to lift themselves out of
poverty in all its manifestations.”

It can be argued that constructively aligned and technology-mediated pedagogical prac-
tices can help improve student success rates which can indirectly assist in the alleviation of
poverty, particularly in most poverty-stricken countries. This constitutes the very essence of
sustainable development. “The fundamental goal focuses on ending poverty through inter-
related strategies, including the promotion of social protection systems, decent employment
and the resilience of the poor [40].” One of the strategies beneficial to societies in alleviating
poverty is through the provision of constructively aligned ODL and technology-mediated
tuition. Once the majority of the poor receive education, they will be able to sustain them-
selves either through creating employment or finding employment in the job market.

HE is playing a fundamental role in the countries’ economic improvement and develop-
ment, and through educated graduates, sustainable growth is easy to achieve [41]. The
British Council [42] also believes that the massification of HE is a major contributor toward
national wealth and economic development. In supporting this assertion, Wood and Breyer
[43] postulate that by “providing higher education opportunities to most students, govern-
ments adopt a human capital approach by investing heavily in higher education, believ-
ing that there are positive associations between higher education, transition to the labor
market and economic growth.” Further, Wood and Breyer [43] maintain that the funda-
mental reason for the establishment of HE is mainly for the production of workforce that
is adequately capacitated to firstly benefit the individual, secondly the communities, and
thirdly the economies of the world. According to Mirowsky and Ross [44], holding a uni-
versity qualification means status and prestige and improves the socioeconomic positions
of individuals.
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Industrialization is also critical in the absorption of human capital that is produced through con-
structively aligned and technology-driven mediated ODL curriculum. Wong [45] supported by
Baumol [46] is of the view that “the production of adequate industrialists and graduates who
are innovation driven by Higher Education through ODL settings is critical in achieving the goal
focusing on industry, innovation and infrastructure.” Improved graduation rates are critical in
helping in the achievement of sustainable development goals. The British Council [42] claims that
the quality of graduates who are produced by HE lacks requisite industrial knowledge needed
to boost business performance and confidence. University education provides students with an
opportunity to achieve innovative skills that are needed in maintaining sustainable development.
Wang [41] contends that universities play a critical role in the training of technically talented
graduates for local economic development and innovation and entrepreneurship education. In
the next section, the need for designing constructively aligned ODL curriculum shall be explored.

7. Rethinking ODL curriculum development: the need for
constructively aligned and technology-driven ODL curriculum

This section provides insights and understanding in the development of constructively
aligned and technology driven open and distance education curriculum. The notion curricu-
lum encompasses a number of educationally related aspects, in this chapter without ignor-
ing other critical aspects of this concept; the focus is on the learning outcomes, teaching and
assessment strategies. In designing a curriculum in ODL settings, designers should always
apply the principles of constructive alignment [7, 8]. Developing a fit-for-purpose curriculum
requires the designers to think of the nature and the contexts in which ODL institutions oper-
ate. This involves selecting appropriate technology [47] that will enhance students’ success
rates because technology in ODL settings has proven to be of great help to both students and
lecturers [48]. The purpose of using technology in ODL curriculum is to provide opportuni-
ties for students to master the content to improve their graduation rates.

In improving the graduation rates at ODL institutions, it is very important to reconsider
teacher development. ICT training should constitute the critical part of teacher development
and training because introducing technology in education will change the manner in which
teaching and learning takes place. The millennial generation understands better when tech-
nology becomes part of their studies. Curriculum developers should take into cognizance that
for tuition to be effective, the principles of constructive alignment and technology-driven ped-
agogical practices constitute part of the process because Tadesse et al. [24] postulate that the
use of Information and Communication Technology (ICT) can be beneficial for the pedagogy
in ODL systems. Supporting the assertion, Henderson et al. [47] contend that “digital tech-
nologies currently form an integral feature of the university student experiences and as such,
academic research has understandably focused on the potential of various digital technolo-
gies to enable, extend and even ‘enhance’ student learning.” For this reason, in this chapter,
it is argued that constructively aligned teaching, learning, assessment and using appropriate
technological tools improves the graduation rates of students.
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8. Designing teaching strategies, assessment strategies, and learning
outcomes for improved students’ success rate

8.1. Learning outcomes

Learning outcomes are foundational, and poorly developed learning outcomes defeat the
purpose and the rationale of the program and contribute toward high failure rate. Learning
outcomes are foundational in the sense that they predict the kind of teaching and assessment
strategies that are supposed to be developed. They also provide opportunities for students to
develop their capabilities [49]. It is therefore critical that in designing, defining, and specify-
ing learning outcomes, critical analysis of the nature and the context of ODL be taken into
consideration. Designing effective learning outcomes should not be detached from developing
the teaching and assessment strategies. This means that the process should not be an isolated
process where the three components involved in constructive alignment are individually for-
mulated. Learning outcomes should indicate the content that students are expected to know at
the end of the lesson. The learning outcomes are written statements of what the students are
expected to know, understand, and be able to do after completion of a learning unit [50]. The
learning outcomes should be linked to the purpose and the rationale of the program and take
into considerations the nature and mode of learning and teaching which is targeted at ODL
students. In designing learning outcomes, developers should avoid crafting vague statements.
“Good learning outcomes focus on the application and integration of the knowledge and skills
acquired in a particular unit of instruction (e.g., activity, course program, etc.), and emerge
from a process of reflection on the essential contents of a course” [51, 52]. According to Centre
for Teaching Support and Innovation [53], the following characterizes good learning outcomes:
they should be “smart, meaning manageable, applicable, realistic, time-bound, transparent,
and transferable. Technological consideration is very critical in the design of learning outcomes
[27]".

8.2. Teaching strategies and activities

Developing well-designed components of pedagogical practices such as teaching and learn-
ing strategies is very critical, particularly in ODL settings. These teaching strategies and
activities should be guided by the learning outcomes that have been defined from the begin-
ning. Teaching, learning, and assessment strategies should be demonstrated by appropriate
activities that are intended to help students achieve well-defined learning outcomes. Teaching
in an ODL environment is conducted differently from ordinary universities or other institu-
tions of higher learning because as indicated earlier, students are not full time in classes.
They are geographically detached from the classes. It is critical that teaching in these con-
texts take into account that the environments in which learners find themselves differ, they
face different challenges and barriers, and because of that, teaching should employ differ-
ent approaches and strategies that will make learning easier. In their pedagogical practices,
teachers should always bear in mind the principles of technology-driven and constructive-
alignment curriculum.
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8.3. Assessment strategies and activities

Assessment is critical in ODL curriculum [54]. In administering assessment, academics must
ensure that the process enhances students’ learning experiences and their academic achieve-
ment. Assessing students forms an important part of teaching and learning process. It also
assists in the identification of the weakness in the teaching process, and the areas which needs
improvement. “Assessment also helps students to become more self-regulated, reflexive,
independent individuals with the skills to exercise high-level assessment on their own and
others” work that enhances lifelong learning” [54]. Cain and Babar [21] identify the following
benefits of assessment: making the difference to student motivation, informing students’
future study choices, providing a means of measuring the effectiveness of the module con-
tent and teaching methods, and providing information to teachers to help facilitate quality
assurance and improvement. Cain and Babar [21] are of the view that assessment feedback is
critical in constructive alignment and helps students understand their progress. Sadler [49]
contends that “assessment should not be poorly designed, should not be ambiguous, should
be interpreted the same by different students, should be clearly spelt out and specified and
its intentions should be to assist students achieve the intended outcomes.” Poorly designed
assessment tasks and activities contribute toward low student success rate. Evans et al. [54]
point out that even though students might be able to escape the effects of poor teaching, they
are unlikely to succeed in escaping the effects of poor assessment. Technology-driven assess-
ment strategies and activities are critical in improving student success rates. Mafenya [55]
believes that the use of technology supports assessment and also feedback. The technology
tools that are selected in assessing students should not be barriers to students” achievements,
and they should rather make it easier for students to understand what they have learnt.

9. Conclusion

This chapter has argued that designing a constructively aligned pedagogy and mediating it
through technological tools in ODL settings improve students’ success rate. In this chapter, it
has been indicated that most of the countries of the world massified higher education through
distance education. Yet, despite providing higher education services to the majority of students,
there remains a challenge of international proportions of low student success rates. Various
critical themes were explored, and among them were included the description of ODL settings,
theorization of the principles of constructive alignment, technology enhanced ODL, perspec-
tives on students’ success rate, benefits of students’ success rate and designing electronically
mediated constructively aligned ODL curriculum. It was argued that constructively aligned
and technologically mediated pedagogical practices can help improve students’ success rates.
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Abstract

The growth in the number of non-developer open source software (OSS) application users
has drawn attention to usability in the OSS community. OSS communities do not generally
know how to apply usability techniques and are unclear about which techniques to use
in each activity of the development process. The aim of our research is to determine the
feasibility of applying the focus groups technique in the OSS ERMaster project. To do this,
we participated as project volunteers. We used the case study research method to inves-
tigate technique application and OSS community participation. As a result, we identified
adverse conditions that were an obstacle to the application of the original technique. We
then adapted the technique to make it applicable in an OSS project. We can conclude that
was not easy to recruit OSS users and developers to participate in technique application.

Keywords: open source software, usability techniques, requirements engineering,
product concept development, focus groups

1. Introduction

Open source software (OSS) has spread so swiftly that it now rivals commercial software
systems in terms of deployment [1]. Some OSS communities nowadays do not have processes
in place to guarantee that, taking into account the features of this community as a whole,
the developed software is good [2]. Shortcomings with respect to process, activity, task and
technique definition in the field of OSS development has led researchers from different fields
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to take an interest in this field of research and try to remedy the failings [3-5]. The growth in
the number of non-developer OSS application users and the escalating use of these applica-
tions have created a need for and interest in developing usable OSS [6-10]. However, several
authors have acknowledged that the usability of OSS is poor [6, 11, 12]. In this respect, the
empirical study conducted by Raza et al. [7] reports that 60% of respondents (non-developer
users) stated that poor usability is the main obstacle to be overcome by OSS applications if
users are to migrate away from commercial software. On this ground, OSS projects must
tackle their level of usability and usability-related problems more conscientiously [12].

On one hand, the human-computer interaction (HCI) field offers usability techniques whose
key aim is to build usable software. However, they are applied as part of HCI methods and
not within the OSS development process. On the other hand, the OSS development process
focuses on source code and thus on feature development. The OSS development process has
a number of characteristics (e.g., OSS community developers and users are geographically
distributed, code-focused world view). This prevents many of the HCI usability techniques
from being adopted directly [13]. Furthermore, these characteristics are not unique to OSS
projects, they are also shared by projects carried out in distributed environments. However,
our research’s interest is focused on the OSS development process.

Even so, the OSS community has now started to adopt some usability techniques. Most of the
techniques that the OSS community has taken on board are for evaluating usability [13]. Some
usability techniques have been adapted ad hoc for adoption in OSS development projects
[13]. This paper addresses the research problem of how to adopt the focus groups usability
technique for requirements engineering activities as part of the development process of a real
OSS project known as ERMaster”.

Our research spans two areas: SE and HCI. We use usability techniques as a bridge to com-
municate these two areas, where our aim is to deploy HCI knowledge in the SE field and
especially in the OSS development process. If adapted, usability techniques can be adopted
in the OSS development process [13]. Therefore, this paper has two goals. Firstly, we intend
to adapt the focus groups usability technique [14] for adoption in the OSS development pro-
cess. Secondly, we aim to determine the feasibility of adopting this usability technique in a
real OSS project.

Requirements engineering activities play a very important role in the success or failure of
an OSS project. However, they are sometimes extremely hard to perform because there is no
definition of OSS user segments before the software is developed. Also, it is far from straight-
forward to address all the requirements analysis activities due to the particular characteristics
of OSS development groups. On this ground, this paper considers just the product concept
development activity. Additionally, OSS projects have not adopted many usability techniques
related to the requirements engineering and product concept development activities [13].
The next step after selecting the activity is to pick a related usability technique for adoption
in the OSS development process. Our choice consisted of the focus groups usability tech-
nique to be incorporated to the OSS development process. It is important to mention that this

'https://sourceforge.net/projects/ermaster/?source=updater
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research is part of a study where we are applying usability techniques related to the activities
of Requirements Engineering in OSS projects, so for the case at hand we report the incorpora-
tion of the focus groups technique. This technique has been used to identify functionalities the
users need and to improve interaction with the tool. With this technique we are not evaluating
the usability of the User Interface because it is not the aim of our research.

The main reasons for the generally poor usability of OSS developments are: OSS developers
have tended to develop software for themselves [4, 10] and the developer community is very
much in the dark about who its users are [9, 11]. The aim of the focus groups technique is to
gather information related to user opinions, problems and concerns at meetings scheduled for
this purpose [13-15]. This technique helps to focus product concept design on its hypothetical
functionality [14]. The focus groups technique requires a small research sample for the pur-
poses of product evaluation. Consequently, the participation of just a few users is sufficient
to represent the product concept model, that is, developers use this technique to discover a
user’s mental model of the product. On this ground, we selected the focus groups technique
for adoption in an OSS project.

This paper makes a significant contribution to the field of SE and particularly to OSS devel-
opment projects because we have not been able to identify papers reporting the use of the
focus groups technique and detailing how it has been applied in OSS development projects
[16, 17]. We used a case study as the research method to test the feasibility of our proposal for
adopting usability techniques in OSS projects [18]. Consequently, we had to volunteer for the
selected OSS project and join the community.

This paper is organised as follows. Section 2 outlines the state of the art. Section 3 illustrates
the research method followed to apply the usability technique in an OSS project. Section 4
reports the proposed solution. Section 5 discusses the results. Section 6 reports the lessons
learned. Finally, Section 7 outlines the conclusions and future research.

2. State of the art

There are papers in the literature reporting the usability evaluation of some OSS applications
[19-21]. Assa et al. [19] studied the usability issues facing software developers using code
analysers by evaluating one of the popular open-source static-code analysis tools. Al-Odan
and Al-Daraiseh [20] conducted a thorough study, placing five of the most popular free and
open source software tools side by side for comparison with respect to both user acceptance
and technical specifications. Ternauciuc and Vasiu [21] tried to inventory existing methods for
testing and improving usability, with a particular focus on e-learning platforms. However,
usability technique definition and integration into OSS projects is a complicated process,
which has not been researched at length [6, 22-25]. Existing papers suggest that usability tech-
niques should be reconceptualized. However, they do not explain how the OSS community
should go about adaptation. Nichols and Twidale [4] and Ternauciuc and Vasiu [21] are the
only authors to put forward some general ideas for improving usability. However, the issues
to be taken into account in order to adopt such techniques in OSS developments are unclear.
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Usability technique definition and integration into OSS projects is a complicated process,
about which there are few papers [6, 23-25]. These papers suggest that usability techniques
should be reconceptualized, but they do not explain how the OSS community should go
about adaptation. Nichols and Twidale [4] are the only authors to put forward some general
ideas for improving usability. However, the issues to be taken into account to adopt such
techniques in OSS developments are unclear.

In particular, very few studies have reported the application of the focus groups technique
in OSS projects [23, 26, 27] In the study by Terry et al. [23], the focus groups technique
was adopted with adaptations in various OSS projects (for example, in a desktop win-
dows environment and in a desktop operating system). For the focus groups technique
a usability expert meets the developers either in person or through Internet Relay Chat.
These meetings are held periodically (weekly, monthly or annually) and their aim is that
the applications or the designs proposed for a new functionality are evaluated by an expert
in usability [23]. In this case, the OSS developers are the ones that participate in the Focus
Groups, rather than the final users. In Semedo and colleagues’ study [26], the participants
replied to a questionnaire beforehand to assess their previous experience using the CLASS
tool. This OSS application permits the recording, analysis and interpretation of respiratory
sounds. The participants received a training session for the application. Two days later,
they participated in a focus group session directed by the researchers to better understand
their experience when interacting with the application. This focus group lasted approxi-
mately 20 minutes and was recorded on video. In Kolagani and colleagues’ study [27] the
authors developed the Watershed GIS OSS for the management of geographical informa-
tion. In this study the focus groups technique is adopted with the aim of obtaining the
requirements for both types of users (experts and common) of the tool. In the last two
studies [26, 27] it is stated that the final users participated in the Focus Group sessions
conducted by the researchers themselves.

Although research examining usability in OSS has been published [9, 23, 28, 29], there is
no standardised procedure for determining how to adopt usability in OSS development. It
appears to be less straightforward to integrate usability into the OSS development process
than into commercial development projects due to some of the characteristics of the OSS com-
munity, like: (i) feature-centred development, (ii) worldwide geographical distribution, (iii)
limited resources, and (iv) a culture that may be alien to interaction designers. Consequently,
usability technique adoption is a demanding task because most HCI techniques are not
designed for the type of environment in which OSS is developed [13].

In the wake of the literature review, we can say that only one of the research papers reports
a general and systematic proposal for integrating usability techniques into the OSS devel-
opment process [13]. To do this, it considers the particular characteristics, philosophy and
idiosyncrasy of the OSS development process, without forfeiting the essence of usability tech-
niques. Two systematic mapping studies (SMS) related to usability in OSS were conducted in
advance of our research. A SMS reviews the literature on a particular field of interest [29]. The
first SMS was conducted by Castro [13] reviewing papers published up until 30 July 2013. The
second SMS was conducted with a search range from 1 August 2013 to 30 April 2015 [30] and
later updated considering the 30 July 2017 as the final date.
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Castro’s work proposes an integration framework that can incorporate most usability tech-
niques in OSS developments. It is important to clarify that this framework only proposes
the general adaptations that must be made to the techniques. These adaptations depend on
the requirements of the technique that cannot be satisfied by the way the OSS community
works. Castro’s research [13] was validated on only two OSS projects (OpenOffice Writer and
FreeMind) and for three usability techniques (user profiles, direct observation and post-test
observation). Therefore, Castro’s proposal [13] requires further validation by adapting new
usability techniques and participating in more OSS projects.

3. Research method

We used a case study as the qualitative research method to validate our research [31]. From a
case study, we learn about the experiences of applying usability techniques adapted to OSS
projects. This research method is used when the phenomenon under investigation (in this
case, the adoption of an adapted usability technique) is studied within its real setting (in this
case, an OSS project). OSS projects are the perfect setting for the case study reported here
because OSS communities are generally uninformed about usability techniques, do not have
the resources to test usability and cannot usually count on usability expert involvement [4, 9,
11]. Small project teams in particular have little information about what techniques are at their
disposal for improving usability [6, 32].

The case study addresses the following research question (RQ): How to incorporate the focus
groups technique in a real OSS project?

ERMaster, a graphical editing tool for entity-relation diagrams (ERD), was selected as the OSS
project in which to adopt the focus groups technique. In this research, we first identified the
obstacles to applying the focus groups technique in the ERMaster project. We then decided
how to deal with the obstacles. Finally, we proposed the adaptations necessary to adopt the
focus groups technique in this project.

We created web artefacts to improve communication with OSS community members and effi-
ciently synchronise the necessary activities to apply the focus groups usability technique. The
web artefact used to test the feasibility of the proposed technique was a forum. Forums are
used in the focus groups technique to gather information and compile sketches related to the
application user interface. Thanks to this web artefact, we were able to set up a virtual meet-
ing point with OSS users who are geographically distributed all over the world.

4. Proposed solution

In this section, we describe the focus groups usability technique applied in an OSS project.
Firstly, we describe the case study design. Secondly, we specify the characteristics of the selected
OSS project. Thirdly, we describe the selected usability technique as prescribed by HCI. We then
introduce the adaptations made to the focus groups technique for application in an OSS project.
Finally, we report the results of applying this usability technique.
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4.1. Case study design

Case studies are one of the most popular forms of qualitative empirical research [33]. A case
study investigates the phenomenon of interest in its real-world context. The phenomenon of
interest for this research is the adoption of usability techniques with adaptations, whereas the
real-world context is OSS projects. It is not easy to run controlled experiments in the field of
OSS because the characteristics of OSS communities (for example, age, availability, expertise,
experience, etc.) are unmanageable. Since not all OSS project team members have the same
characteristics, it is impossible to minimise the effects of external factors (for example, geo-
graphic distribution and time differences). This rules out evaluation by means of an experi-
ment. On this ground, we selected the case study methodology to validate the feasibility of
our proposal for adopting a usability technique in an OSS project. We describe the case study
following the guidelines set out by Runeson and Host [18]. According to these guidelines,
we divide our research into two parts: an exploratory part and a descriptive part. We start by
looking at what happens in a real-world scenario and then we describe what happens when
we apply the adapted techniques to improve application usability [18].

4.2. ERMaster OSS project characteristics

We selected ERMaster as the OSS project in which to adopt the focus groups technique.
ERMaster is an Eclipse plug-in and is very useful for novice or expert database (DB) design-
ers. There are several OSS project repositories. One of the most popular is Source-Forge.net.
This repository classifies OSS projects by categories. Since this technique is related to require-
ments engineering for product concept development, we looked at projects with a low level
of coding (that is, projects where key features were still being added) that were not overly
ambitious and were at the very early development stages (alpha version) in order to select
a suitable OSS project in which to adopt the selected usability technique. Considering the
above, we selected the ERMaster OSS project. Thanks to the characteristics of this project, we
can adopt a usability technique related to a requirements activity (product concept develop-
ment). Therefore, the benefits of applying the technique will have a bigger impact on the
development process and software system usability.

4.3. Focus groups usability technique description

The focus groups technique is a useful tool for evaluating user needs and feelings about a
product expressed at group sessions [34]. More formalised definitions in the field of HCI
describe the focus groups technique as a qualitative technique whose aim is to gather informa-
tion about user opinions, problems and concerns at meetings planned for the purpose [13-15].
According to the literature, several authors [13, 15, 35] neither consider the planning required
before and after applying the focus groups technique nor propose definite steps for applying
the technique either. By contrast, Mayhew proposes a number of specific steps for applying
this technique [14]. According to Mayhew [14], the focus groups technique is composed of the
five steps described below.

Step 1 (Design the focus groups format) involves designing a script for the purpose of imple-
menting a planned sequence of activities to be performed before, during and after conducting
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the focus group in order to achieve the goals set out in this study. Step 2 (Design data collection
forms) involves designing a data input form (e.g., to note down the opinions, problems and
comments raised by focus group participants). Additionally, a list of specific questions (related,
for example, to the user interface and the work environment) has to be compiled and addressed
and discussed by the focus group. Step 3 (Conduct the focus group) should take about 1-2
hours. According to Mayhew, a good sized focus group would have between six and eight
members. Additionally, she believes that the moderator and note-taker play a very important
role with respect to the key information stated by participants [14]. Steps 4 and 5 of the focus
groups technique (Analyse data and Draw/document conclusions) address the transcription,
analysis and summary of the results to draw and document the focus group conclusions.

4.4. Adaptations of the focus groups usability technique

The focus groups usability technique cannot be applied directly in the OSS development
process because this community has features that do not conform to the HCI world, like,
for example: the worldwide geographical distribution of its members, a code-centred world
view, a shortage of resources and a culture that can be somewhat alien to interaction develop-
ers. Even though usability techniques demand conditions that, as a rule, OSS projects cannot
meet, the techniques can be adapted to bring them into line with the idiosyncrasy of the OSS
world. In the following, we describe the adaptations of the focus groups usability technique
for application in OSS projects.

A usability expert is indispensable for applying Step 1 (Design focus group format) of the
technique [14]. This expert is needed to structure the scripted objectives, topics and questions
to be analysed when the focus group is conducted. We propose to substitute this expert with
the principal developer, an experienced OSS project user or a HCI student under the supervi-
sion of a mentor to guide the focus groups format development. With regard to Step 2 (Design
a data collection form), we found that the topics to be dealt with in the focus group cannot be
physically handed out to participants because they are distributed all over the world. On this
ground, we suggest that remote participation in the OSS community should be logged (online
forum). Additionally, the outline of the topics should be posted on the same online forum so
that users can recall their experiences with the software system interface under study.

In Step 3 (Conduct focus groups), we found that users are required to meet face to face to partic-
ipate in technique application. Additionally, we found that a moderator and a note-taker had to
be there in person to guide discussions and take notes during focus group application, respec-
tively. This condition cannot be met due to the characteristics of OSS projects. On this ground,
we suggest the following adaptations: (i) users will participate remotely in virtual meetings via
the online forum; (ii) the moderator will be replaced by the principal developer, an expert OSS
project user or a HCI student under the supervision of a mentor, (iii) there will be no note-taker
during the conduct of the focus group because the online forum will be logged automatically.

In Step 4 (Analyse data), the information should be organised and then grouped by character-
istics (such as age range, gender, occupation, etc.) before analysis. This simplifies the process of
data analysis for the purpose of comparing and correctly interpreting the information gathered
in the focus group [36]. Finally, Step 5 (Report conclusions) draws the conclusions with respect
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to the opinions expressed by users. We did not identify any adverse conditions for the last two
steps, and therefore no adaptations had to be made. Table 1 summarises the steps, identified
adverse conditions and suggested adaptations for the focus groups technique [14]. There are
mainly two adaptations. First, users participate online via a forum. Secondly, the usability expert
is replaced by a developer, expert user or a HCI student under the supervision of a mentor. In
this particular case, a HCI student under the supervision of a mentor substituted the expert.

According to HCI prescriptions, design tips for a new application feature output by the focus
groups technique are appraised by a usability expert [15]. In the adapted focus groups tech-
nique, the end users submitted their designs and opinions via web artefacts (like forums and
emails) and not at face-to-face meetings due to the characteristics of the OSS communities.
Table 2 presents the steps and tasks of the adapted focus groups technique that is proposed
as a result of this study for its application to an OSS project.

4.5. Case study results

We applied the focus groups technique in the ERMaster project. We had trouble recruiting
real users because it took a long time to get permission from the principal developer. We had

Steps Adverse conditions Proposed adaptations

1. Design the ¢ Usability expert participation is * The expert may be a developer, an expert user
focus group script required. or a HCI student (supervised by a mentor).
format.

2. Design the data ~ ® Usability expert participation in the * The expert may be a developer, an expert user
collection form. project is required. or a HCI student (supervised by a mentor).

¢ The list of topics to be discussed in the ® The outlines and the list of topics to be dis-
focus groups cannot be handed out as cussed are published on the online forum.
printed matter because the users do
not attend in person.

3. Conduct the * Users are required to participate in ® Users participate remotely via the online forum.

focus group. person to apply this technique. * The moderator may be an expert OSS project

¢ A moderator, which could be the user or a HCI student (supervised by a mentor).
principal developer or an experienced
user, and a note-taker are required to
attend in person.

* The number of participants in the online forum
is unlimited.

® The time available for submitting opinions
to the online forum will depend on each
participant.

* The number of participants is limited
(49

e The time taken to conduct a focus

group is limited (14 hours). ® The log of each participant in the community

is recorded in the online forum (i.e., the forum

* There is no assistant to take notes. will play the role of a virtual assistant to take
notes).
4. Analyse data. * No adverse conditions were identified. ¢ N/A
5. Report * (There are no adverse conditions. The ¢ The focus group conclusions and recommen-
conclusions. adaptation is the result of the OSS dations are published in forums and distrib-
community work method and is not a uted by electronic mailing lists to the OSS
response to an adverse condition.) community.

Table 1. Steps, adverse conditions and proposed adaptations for the focus groups technique.
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Steps Tasks

1. Design the format of the focus group ~ ® Develop step by step the Focus Group script to apply it to the chosen
Script. OSS project.

2. Determine who will be the * Ask the project administrator for permission to act with the commu-
participating users of the focus group. nity of real users that are working with the chosen OSS project.

3. Define the topics/questions for the * Decide what format of focus group to use when the technique is
focus group. applied.

4. Design the data collection form. ® Design a form on a spreadsheet to register data.

5. Conduct the focus group. ¢ Conduct the focus group through the online forum

6. Analyse and interpret the data * Register the results in the previously designed form.

obtained during the focus group.

7. Produce a report on the conclusions * Produce a report with the conclusions and recommendations that

and recommendations. resulted from the data analysis of the focus group.

8. Present the results. ® Present the focus group results in the forum to inform the OSS
community.

Table 2. Steps and tasks of the adapted focus groups technique.

to contact the principal developer by means of several media (email and personal wiki) before
he gave us his consent. Six ERMaster users participated in the focus groups technique applica-
tion. After designing the focus group format taking into account the stated topics and objec-
tives, we proceeded to phrase the questions in order to apply the focus groups technique.
Table 3 shows the (unstructured) format design.

The questions should be aligned with the objectives addressed in the focus groups and are
related to the ERMaster application work environment. The focus groups questions are
designed to evaluate usability issues such as ease of learning, efficiency of use, memorability,
errors and satisfaction [35]. By studying these factors, we focus on user-centred design, an
issue neglected in OSS development projects. Previously, we published the call for participa-
tion on the ERMaster forum. Figure 1 shows an example of a response to the questionnaire,
given by one used from the official ERMaster” forum. Table 4 presents the questions and the
summary of results obtained from the focus groups questionnaire given by the users on the
official ERMaster forum.

We expected a higher rate of participation from the ERMaster community. Since it took a long
time to get the principal developer’s permission and users did not show much interest in par-
ticipating in our research, we only managed to recruit six participants. The focus group was
moderated by the principal developer. However, he did not comment on the opinions of the
users posted on the online forum. We believe that the principal developer did not get involved
in the open online forum because he was not unduly concerned about improving the usability
of the OSS application. The presence of a note-taker was unnecessary in order to conduct the
focus group, as, on one hand, the comments posted on the open online forum were logged
automatically and, on the other, the researchers kept all the emails that they received.

*https://sourceforge.net/p/ermaster/discussion/855766/thread/77445c51/
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Activities

Scenarios

Actors

1. Determine the focus groups
objectives.

2. Encourage the OSS community to
participate in the forum, considering
its importance.

3. Briefly explain the aim and benefits
of applying the technique in the OSS
project

4. Determine the topics to be
addressed (with regard to the user
interface and work environment).

5. Design the questions in line with
the focus group topics.

6. Conduct the online forum.

7. Review the focus group participant
responses (forum/email). Email was
an easy option for users due to time
constraints. The responses to the
questions were sent to one of the
researchers.

8. Compile the data and enter in
data collection form (using an
Excel spreadsheet designed for the
purpose).

9. Analyse and interpret the collected
data.

10. Submit a report with the
conclusions.

Emails

SourceForge web site online
forum

SourceForge web site online
forum

Focus group format

Question format design

SourceForge forum

Emails and SourceForge forum

Focus groups application data
collection form (Excel)

Results reporting

Report containing

the conclusions and
recommendations of the focus
groups data analysis

Principal developer, expert user
belonging to the ERMaster community
or a HCI student (under the supervi-
sion of a mentor)

ERMaster principal developer
12-TIC master student

ERMaster principal developer
12-TIC master student

ERMaster principal developer
12-TIC master student

12-TIC master student

OSS community

12-TIC master student

12-TIC master student

12-TIC master student

ERMaster principal developer
12-TIC master student

Table 3. Focus groups technique format.

The principal developer sent an introduction and formal invitation to the ERMaster project
community to participate in the open online forum. For many application users, however,
their forum registration is the only record available as they did not post any opinions. Some
users answered the questions and submitted their responses by email instead of publishing
them on the forum. Other users eventually responded to one or two questions related to their
major field of interest but failed to complete the entire questionnaire. A few other users stated
that they were happy with the tool and did not answer any of the questions. We then screened
all the feedback, and selected the contributors who answered all or most of the questions. As
a result of this screening, we got a sample of six users for our research.

The noteworthy results of the application of the focus groups technique considering the data
gathered include: (i) novice users had problems with installation (because it is an Eclipse
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Figure 1. Focus groups online forum executed on SourceForge.

Points to be considered

Summary of results

10.

11.

12.

E-mail address:

Age

Gender
Occupation

What experience do you have
with ERMaster

How long have you been using
ERMaster?

What do you like about working
with the ERMaster environment?

Do you think the ERMaster
menus are suitable for purpose?

What utilities, menus, options,
etc., would you like to change or
add to in ERMaster?

How good do you think the
environment is for entity-
relationship diagram design?

Is the ERMaster query
environment pleasant to work
with?

Are the ERMaster icons, menus,
options, etc., easy to understand?

The ages of participants in the focus group were in the range of 36 to
40 years old.

Participants were predominantly male (83%)
The majority of users work in Information Technology related areas.

17% of participants consider they have an intermediate level of experience
using ERMaster and 83% state they have an advanced level using this tool.

The majority of participants have used this tool between 1 and 3 years.

They all expressed that the graphic environment allows them to design
DER with ease and that it reduces the amount of coding work due to it
being a good multiuse tool to work with different Database motors.

83% considered menus were complete.

83% believed they should only need one or two shortcuts to perform
certain specific activities (for example, DER design and DER data
dictionary obtainment).

The majority of participants believed ERMaster’s graphic environment did
not need any improvements. However, they do mention the tool should be
installed independently, i.e. without needing the prior installation of Java
and Eclipse.

All participants mention ERMaster’s query environment is pleasant to
work with; the majority consider the toolbars, options and colours are
sober and adequate for the work done with the application.

All users considerate easy to learn how to use and to use the icons, menus
and options.
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Points to be considered Summary of results

13. What problems have you often 83% of users consider it is an easy to use tool, once it is installed. However,
come across as an ERMaster they consider that only expert users or those with an advanced level
user? of average knowledge could easily install the tool due to the need of

installing first Java and then Eclipse. Certain novel users complain about
not having access to this tool due to the difficulty of installing it.

14. Do you think that the ERMaster  All users consider ERMaster’s interface is easy to remember even through
interface is easy to remember? some time may have passed since they last used it.

15. How do you think the ERMaster ~ Menus, action bars and icons are easily accessible, but some users asked
interface should be changed or for the addition of an extra 10% of options of interest (for example,
added to? template editing, edit tracing, etc.)

Table 4. Summary of the results obtained from the questionnaire.

plug-in), (ii) expert users regard ERMaster is being a tool that is easy to learn, easy to use and
easy to understand and had no trouble remembering how to use it, (iii) ERMaster is designed
ergonomically using menus, action bars and easy access icons, but some users requested the
addition of options of interest (for example, export DBs to Excel), and (iv) users consider the
ERMaster work environment to be adequate, as there are Help and Query tools.

5. Discussion of results

In this section we discuss and answer the research question of this study.
RQ: How to incorporate the focus groups technique in a real OSS project?

The usability techniques have been created for another type of software developments, i.e.
they have not been conceived with the specific characteristics of the OSS development process
in mind. For this reason, it is necessary to adapt these techniques. These adaptations are based
on the adverse conditions these techniques present. Some adverse conditions can be overcome
using certain web artefacts (for instance, wikis, forums, blogs, etc.), which are known by the
OSS community. As a result, many of these adaptations will be familiar to the members of this
community, which favours to a certain extent the application of these usability techniques.

The adaptations of the focus groups technique are mainly two. Firstly, users participate online
though a web artefact: a forum. Secondly, the usability expert is replaced by a developer, an
experienced user or an HCI student under supervision of a mentor. In our particular case, the
expert was replaced by an HCI student under the supervision of a mentor.

After applying the focus groups technique to the ERMaster project, we were able to confirm
that it is very hard to get a representative set of users. We believe that the main reason for
this is that users are unmotivated. We had to be persistent and use different communication
mechanisms (for example, personal wikis and electronic mails) to get the consent of the prin-
cipal developers (only one out of five principal developers responded). The biggest problem
with applying the focus groups technique was user availability: most users are volunteers
and had very little spare time. In fact, the participants did not have the time to enter their
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comments in the online forum and ended up emailing their opinions to one of the researchers.
Since the focus groups participants had a medium level of experience with respect to both the
ERMaster tool and the field of computing, they did not pinpoint any major problems which
novice users may have had.

The adoption of the adapted focus groups technique was acceptable as this technique requires
a small number of participants to get reliable results. With regard to our proposal of sub-
stituting a developer, expert user or HCI student under the supervision of a mentor for the
usability expert, the expert was replaced in this case by a HCI student supervised by a mentor.
Note that this student was in his final year of the Master of Information and Communication
Technologies Research and Innovation at the Autonomous University of Madrid and was tak-
ing two HCI courses. Additionally, the student was supervised by two usability experts. On
this ground, there is no risk of the proposed adaptation for the selected technique having a
negative impact on the quality of the software.

We can conclude that the results of the adoption of the focus groups usability technique were
not what we expected. Firstly, we banked on the participation of a large number of users
based on the statistics provided on the application web site. Secondly, it was hard to contact
and recruit users to participate in the research. Note that OSS community members are all
volunteers, and they participate in their spare time. Despite all these problems, however, the
adaptation of the focus groups technique was reliable for adoption in the ERMaster project, as
it does not take many users to get a reliable result.

The main limitation of our research is the number of case studies (only one). This is preliminary
research. Therefore, more cases studies are required to validate the proposed adaptations. Note
that there are other usability techniques (for example, user profiles, heuristic evaluation) that
might benefit from the proposed adaptations (e.g., HCI students supervised by a mentor standing
in for experts) to enhance technique adoption in the OSS development process. Briefly, the results
of our research are not very generalizable because we conducted only one case study. Therefore,
the focus groups technique needs to be applied to other OSS projects. However, the preliminary
results provide a basis on which we can build to improve the performance of other case studies.

6. Lessons learned

The lessons that we have learned from applying the focus groups technique in the OSS project
are as follows:

* OSS project administrators (particularly of small projects) must start to attach importance
and become aware of the impact of the issues dealt with by HCI in the development of
usable software. We believe that this could motivate users to participate in the application
usability techniques. This finding is consistent with the proposals of other authors [23, 37].

* As the developer team of a small OSS project is likely to have limited knowledge of us-
ability techniques and interaction design, we suggest recruiting a community user who has
some knowledge of or is enthusiastic about these issues to contribute in the early stages of
the OSS project development.
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* OSS projects that want to apply the steps to incorporate techniques and need to find an ex-
pert in HCI or an HCI student guided by an expert mentor can do so by publishing advertise-
ments in the webpage, forum, wiki and blogs of the project. Furthermore, the administrator
of the OSS project can get in touch with universities to encourage expert usability students
to collaborate in the application of techniques to improve the usability of an OSS application.

* One of the underlying principles of the OSS community is collaboration [23, 38]. However,
we did not get much collaboration during the application of the technique because real users
(i.e., users registered at the project Source-Forge website) are perhaps short of time or un-
aware of the importance of usability. On this ground, we suggest that technique application
should be publicised through social networks to recruit as many participants as possible.

¢ The OSS community should (with the administrator’s permission) provide incentives to
encourage users to participate in this type of initiatives (i.e. participate in the application
of usability techniques). A possible example of one such incentive would be public ac-
knowledgement of users that have made contributions towards improving the application
interaction design in a section of the project website.

* By adapting this technique in particular, we were able to determine that it is possible to in-
corporate it into small OSS projects. Because these techniques demand conditions that OSS
projects generally cannot meet, it is necessary to make adaptations to bring them closer
to the idiosyncrasy of OSS projects. This result reinforces the theory that it is possible to
incorporate adapted usability techniques in OSS projects considering Usability Framework
proposed by Castro.

7. Conclusions and future research

The goal of this research was to evaluate the feasibility of adopting HCI usability techniques
in OSS projects. We adapted the focus groups technique for adoption. Through adaptation,
we were able to account for some OSS development characteristics that pose an obstacle to the
application of the technique as per HCI recommendations (for example, OSS developers and
users are geographically distributed). In particular, we adapted the focus groups usability
technique for application in the ERMaster OSS project.

It is not easy to recruit volunteer users to participate in OSS usability projects. As already
mentioned, users often do not have much time, and it is hard to get them to take part without
an incentive. With the focus groups technique, although we did not get much collaboration
from users or even the principal developers, we did manage to apply the technique because
it requires only a small number of participants to get a reliable result [14, 15, 34-36]. Author
opinions differ as to the number of users to be taken into account for the focus groups tech-
nique to be successful [14, 15, 34-36]. Most of these authors agree that a focus group should
include from six to nine users if it is to work. Fewer than six participants would not generate
enough ideas for discussion. In this research, however, any users that are willing to collaborate
are allowed to, that is, there is no limit on the number of users because this would go against
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the working philosophy of the OSS community where anyone who wants to is welcome to
participate. In sum, our proposed adaptation does not place any constraints on the number of
technique participants. This adaptation is a response to the OSS community working philoso-
phy rather than to an adverse condition posing an obstacle to technique application.

The focus groups technique is useful for gathering opinions and suggestions from participant
users for the product concept development activity and its results are descriptive. After ana-
lysing and applying the focus groups usability technique in requirements engineering activi-
ties in OSS developments, we found that there are adverse conditions that are an obstacle to
its application like, for example, the shortage of OSS users interested in applying the tech-
nique, community geographical and temporal distribution and OSS community motivation.

We believe that, in order to improve the integration of usability techniques in OSS projects,
the OSS community has to start attaching importance to and raising awareness about the
repercussions that the issues addressed by the HCI field have on software development.
Additionally, as HCI techniques need to be adapted to overcome the adverse conditions for
adoption in OSS development projects, the OSS community also has to broaden its view of
software development in order to consider usability and not focus exclusively on feature
development. In the future, we aim to conduct further case studies to adapt and apply other
usability techniques in OSS projects. We will analyse other web artefacts that can be adapted
to improve communication in OSS communities (e.g., social networks) and gradually raise
the awareness of OSS developers about the benefits of applying HCI usability techniques.
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Abstract

Evaluating the effectiveness of e-learning systems (ELSs) for course delivery can be
achieved by measuring the user’s level of readiness for the ELS. While e-learning readiness
(e-readiness) is well researched using several models, studies generally provide recommen-
dations for the institution or instructor. However, most students are typically not equipped
for using the ELS. This chapter focuses on assisting students in online and face-to-face
courses who have e-readiness challenges when accessing an ELS throughout a semester. A
survey captures responses on their technological, lifestyle and learning preparedness for
the ELS to produce an e-readiness score. A modified DeLone and McLean model evalu-
ates the impact of their level of e-readiness during their use of the ELS. Identifying where
and when students have difficulties, pinpointing their deficits or recommending the more
appropriate modality could help students achieve a positive course outcome.

Keywords: e-learning readiness, e-learning systems, student preparedness, blended
course, online course

1. Introduction

Electronic learning (e-learning) has become an essential feature in the delivery of distance
education. Its effectiveness relies on a stable network with specific software, a repository for
managing the delivery of content, and a good social environment created by the online inter-
action among students [1]. This interaction at any time and from anywhere has resulted in
extensive integration of e-learning systems (ELSs) in most universities [2]. With the major
shift in how students learn and therefore how they are taught, there is an increasing need to
understand what contributes to student satisfaction when using an ELS. These systems can be
used to enhance students’ learning in a classroom setting by incorporating online resources
including discussion boards, quizzes, chat sessions and assignment tracking [3]. However,
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instructors tend to be unaware of the level of their students’ social, communication, and tech-
nological competencies that are necessary for ELSs [4]. Indeed, the strength of the connection
among students’ as they interact socially and academically during their courses influences
retention rates [2].

ELSs, such as Blackboard and Moodle facilitate instruction in courses that offer face-to-face,
blended, or online delivery to students. However, blended learning emphasizes the central
role of the ELS, thus enabling access and flexibility but reducing face-to-face contact hours,
while online learning relies solely on the ELS with no face-to-face contact hours [5]. Studying
via a blended or online modality has its benefits. Student interaction in the ELS involving
group and individual projects, discussions, and assignments were reported to be the most
effective learning activities in both modes of study [6]. Furthermore, students who initially
enrolled in either mode were better prepared and performed significantly better in subse-
quent courses of the same modality [7, 8]. Students who have the ability to understand course
materials in an online format and interact with an ELS could be well suited to a blended
course where there is less need to meet as often with the instructor [9, 10], or in a fully online
course if they are comfortable with working independently [9]. Researchers who examined
differences in learning outcomes for students in either mode concluded that there was little
effect on their learning or application of learning [6], little to no significant differences among
students regarding their final grades [9], and no significant differences among demographics
such as age, gender, area of residence, and academic class level [8]. Despite these two modes
of delivery, it is the students’ experiences, expectations and perceptions of the ELS and its
tools that influence successful e-learning outcomes [7].

Even though students may be reasonably prepared to deal with the technology of e-learning,
major weakness were reported in lifestyle and learning preparedness regarding the quality
of academic work required, including synthesizing ideas and working with others [11, 12].
While the network infrastructure, hardware and software address the technical side of an
ELS, students’ interaction in a course provides necessary non-technical aspects of the e-learn-
ing experience. Therefore, a core requirement in assessing the effectiveness of a course is
students’ level of preparedness at course orientation, and engagement during course delivery
[13, 14]. E-learning readiness (e-readiness) encompasses the seamless nature of students’ tech-
nological, lifestyle, and organisational preparation for the ELS, and is characterized by their
competence in “using” an ELS and its technology tools [14]. In 2015, the World Economic
Forum assessed 143 countries on their state of e-readiness regarding ICT infrastructure,
affordability of ICTs, and capacity of the population to make effective use of ICTs. However,
these e-readiness ranks were not inclusive of tertiary level education. With the intention of
developing countries to create an effective knowledge economy and enhance lifelong learn-
ing, additional research is necessary to evaluate the success of students in both developed
and developing countries who are enrolled in courses at tertiary level that incorporate online
components [15, 16]. In an educational context therefore, e-readiness is defined as the capabil-
ity of e-learning users to adapt to a new learning environment, using new technologies, and
be involved in self-directed learning [14]. However, there are students who have returned
to further their education tertiary level, are doing so for the first time using an unfamiliar
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interface such as an ELS [17]. An e-ready student should be capable of efficiently and effec-
tively applying the essential technology tools in an ELS in order to satisfactorily interact with
the content and engage other students [13, 18]. Additional reports of an underutilization of
ELSs by students in developing countries, also identifies a need to understand why and how
this can be addressed [17, 19].

While research on e-readiness using several models is not new, much of it is still limited [13],
and has not been able to keep apace of new technologies that support the social and interac-
tive nature of e-learning [20, 21]. Few studies using e-readiness factors have developed bench-
marks on the e-readiness of students. One study assessed the preparedness of students for a
range of e-learning competencies and identified an overall ‘low level” of perceived student
preparedness [12]. It was attributed to students having little or no exposure to ELSs prior
to their university studies. Another study that evaluated students’ use of technology prior
to taking an online course showed that they had ‘less than average’ training in technology
requirements [14]. Further examination of students’ e-readiness with course structure and
interaction in the ELS found that ‘higher levels’ of e-readiness were positively associated with
increased students’ interactions and less reliance on the need for structure and guidance in
an online course [20]. Some researchers sought to categorize an e-ready student as having a
high rating in three readiness scales: technical competence, lifestyle aptitude, and learning
preference [22]. Their study however, did not generate scores that could be used as an initial
benchmark or self-evaluation for students.

A relationship was found between e-readiness and factors such as students’ self-directed learn-
ing, and self-motivation [20], as well as use of technology [23]. In reality, many students most
likely have experienced traditional classroom environments for most of their primary and sec-
ondary education, but may not have sufficient experience with ELSs as they pursue higher edu-
cation [17, 24]. Some researchers therefore proposed that students be assisted in more accurately
gauging their readiness for online learning before they start a course [4]. Others believe that
as students acquire new skills and knowledge during a course to enhance their learning, their
level of e-readiness could still affect their interaction, resulting in positive or negative benefits at
course completion [20]. Nevertheless, readily available access to course materials in an ELS does
not always guarantee successful outcomes, since social and learning readiness factors also con-
tribute to the overall measure of a student’s capabilities in an online environment [4]. Therefore,
preparing students with suitable techniques and enhancing their ability to integrate socially and
academically during their online courses could reduce the risks of attrition [3, 25]. This prepara-
tion should be more than a pre-course familiarization exercise on using the ELS for first-time stu-
dents [26]. The use of an e-readiness assessment instrument to identify students’ strengths and
challenges could also be an important tool in improving success rates in higher education [24].
Continued evaluation of students’ readiness skills prior to, and during a course of study is neces-
sary in order to address any challenges that could prevent their successful course completion [4].

This chapter therefore focuses on identifying the characteristics of students who register for
blended or online courses but may be unprepared for studying using an ELS. It also deter-
mined to what extent students’ level of preparedness influenced their experience at the start
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of the course, and during course delivery. The findings could be used to compare these char-
acteristics among various groups of students in order to implement measures for improving
their success.

2. Research framework

An e-readiness framework was first proposed in the late 1990s to evaluate the depth and
breadth of the digital divide between developed and developing countries [27]. The frame-
work used for this study was adapted from two previously tested models [22, 28]. This model
tests the effect of e-readiness (a) at course orientation when the student first accesses the
course and evaluates the quality of the ELS, initial course materials, and support services, (b)
during course delivery when students regularly use and become satisfied with the ELS, and
(c) at course completion where the students’ experiences influence their decision about regis-
tering for another blended or online course. Figure 1 illustrates the proposed framework com-
prising student e-readiness and the six contributing factors at the course orientation, delivery
and completion phases.

ELS Quality (EG)
1. Easy to use
= 2. User friendly
g 3, Stable
-3 4, Secure Het Benefits (NB)
- 5. Fast ELS Use (EU
g 6. Responsive 1. Erequency €U Positive
‘E - 2. Dependance Aspects
g Information 1.Enha_nmd
2 ﬁ Quality (IQ) learning
E o 1, Weall c_'lganlzqd Student Satisfaction 2 Elmpmral:ed
B o= 2. Effectivaly (s8) 3. Time savings
22 presented 1. Overall satisfaction 4. Acaderric
L] 3. Of tha right 2. Enjoyable SUCCESS
'Es._ % length ) axparence
e 4, Claarly written 3. Oworall succoss Negative
g 5. Useful 4, Recommend to Aspects
=] B, Up-lo-date othars 1. Lack of contact
i 2, Isolation
. Service Quality 3. Quality
(S4) concems
g 1. Prampt 4, Technology
g 2. Responsive dapandance
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Orientation Delivery Completion

Figure 1. Conceptual framework for student e-readiness at course orientation, delivery and completion.
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2.1. Student e-readiness

E-readiness evaluates students’ level of preparedness for an ELS though their technical com-
petence, lifestyle aptitude, and learning preference [22]. These factors are described in more
detail below:

* Technical competence: This factor evaluates students’ tendency to comfortably use new
technologies [18]. Students who are technically skilled, are able to easily access the Internet,
maintain a dedicated network connection, and possess a level of competence when using
essential technology tools required for the ELS are considered to be e-ready [22]. While
technical competencies are necessary for successful learning experiences when using the
ELS, students should still be evaluated to address any perceived disconnect between insti-
tutional expectations for technology use and students’ technology practices [24].

* Lifestyle aptitude: This factor assesses students’ study habits and communication pat-
terns when using the ELS [22]. This includes whether they are able to devote uninter-
rupted time to assignments and activities in the ELS, or post messages to other students
or the instructor via the ELS. Students’ course participation is also based on their comfort
level, and the ability to understand course material without the face-to-face interaction
with an instructor [22].

* Learning preferences: This factor detects students’ values and learning styles that are suit-
able for a blended or online modality [22]. Positive benefits from the ELS experience and
successful learning outcomes are produced when students are highly motivated and self-
confident [26], self-directed, and interactive with other students in the ELS [20]. Students
are therefore more likely to be successful when they are committed to or possess a high
level of interest in completing the course [21, 26]. In contrast, students who lack adequate
technology skills and have a preference for face-to-face interaction may be accustomed to
this lifestyle of learning prior to tertiary level and could have challenges with working in
the ELS [12]. More so, students who have challenges with reading, comprehension, essays
and other higher education writing skills are more prone to underachieving in courses with
an online component that provide mostly written text and instructions [12, 21].

This section explains the factors associated with the three phases of a course, namely course
orientation, course delivery and course completion.

2.2. Course orientation

At this stage, students access the blended or online course for the first time. It is an important
phase since their initial active involvement during these early weeks can influence their per-
sistence in the course [29]. This phase therefore focuses on the interaction between students
and the quality of the ELS, information provided in the ELS, and support services:

* ELS quality: The quality of the ELS is measured by its stability, ease of use, and responsiveness
to students who may not persist if they experience technical problems at this early stage [15,
22, 28]. ELS quality can therefore be hampered by inconsistent connectivity, system crashes,
insufficient bandwidth, infrastructure or software maintenance, and accessibility issues [30].
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Service quality: Students could become frustrated if assistance is not available when prob-
lems arise with the ELS, or if they do not know how to contact technical support [30].
Timely and effective assistance could include an online ‘help desk’, ‘frequently asked ques-
tions” forum, and email support [31].

Information quality: Once students have accessed the ELS, they are exposed to course
content and other information. Poorly designed course materials could also affect their
enthusiasm that is necessary for early engagement [13, 27]. Instructional material should
therefore be clear, up to date, written at a level that is easily understood, and formatted to
cater to different learning styles [21, 26].

2.3. Course delivery

This active phase evaluates the students’ actual use of and satisfaction with the ELS during
the course.

ELS use: Students” perceptions of how regularly and consistency they access the ELS is
evaluated [10]. Students depend on the ELS for their class materials and to submit assign-
ments. ELS use is therefore determined by whether the ELS adds value to their learning
experience [9, 31].

Student satisfaction: This factor evaluates students’ interaction and experiences as they
use the ELS. Consistent interactivity, commitment, and increasing familiarity with the
ELS during the course could influence student satisfaction, which subsequently increases
ELS use resulting in academic success [7, 14, 21, 26]. However, student satisfaction could
also decrease if information quality decreases, resulting from inadequate study materials,
assignment instructions, or even out-of-date, confusing, or unimportant notices [6].

2.4. Course completion

As students evaluate their ELS experiences at course completion, these benefits could influ-
ence their overall satisfaction with the ELS and determine whether they will consider taking
another blended or online course. Therefore, having a positive experience at course orienta-
tion, and enhancing these experiences during the course could increase their confidence and
intention to register for more courses in that modality [22, 26]. Online students could benefit
from becoming empowered with enhanced online skills, but could also be discouraged by
dependence on the technology and feelings of isolation [22].

3. Materials and methods

3.1. Context and participants

The University of the West Indies is a multi-site institution affiliated with 17 countries in the
region. There are three main campuses with a fourth campus that caters specifically to online
students who rely on the ELS. Online students from non-campus territories who do not own,
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have access to, or lack adequate computer or Internet facilities at home may visit their country
site to access resources including microcomputer laboratories and libraries. With the intro-
duction of ELSs, instructors on the main campuses have been trained to offer blended courses
(classroom-based or computer laboratory-based with online components). Students in either
cohort can complete a three-year undergraduate degree with full-time registration.

This study analysed students in a blended and an online course pursuing the same second-
year undergraduate core management course at the university. The courses were offered
through one campus and the online campus respectively. Both courses had the same instruc-
tor and four teaching assistants. All course content, course assignments, and proctored course
exams were developed by the instructor using the same criteria and standards. The course
content was identical and located on a Moodle-based ELS in both courses comprising digital-
learning materials including videos, PDF slides and laboratory exercises. The course assess-
ments were uploaded to each ELS for grading. Once a week, tutorial assistance was provided
in computer laboratories on the campus for students in the blended course, while live online
sessions and supplementary videos are provided for the online students. No compulsory ELS
training was provided for students in either cohort.

3.2. Survey instrument

A web-based survey instrument was used to capture responses from the students in each
course. The items were reviewed by four experienced instructors and pilot-tested before post-
ing in the student forum of each course. The instrument was posted in the ELS of both courses
and was set to allow only one submission from each student. Responses were captured over
two consecutive semesters. The instrument comprised an e-readiness section, and ELS section,
and a section to capture demographics:

* The 18-item e-readiness section captured responses on three factors: students’ technical com-
petence, lifestyle aptitude, and learning preference when studying. The technical competence
items captured responses on computer knowledge and technical literacy, such as whether stu-
dents knew how to use software applications such as a word processor, had access to a print-
er, the Internet, a dedicated network connection, or knew how to contact the ELS help desk.
The lifestyle aptitude items captured responses on whether students had a place that could
be used uninterrupted for extended periods to study, routinely communicated with other
students using electronic technologies such as e-mail, and had either persons or resources
nearby who could assist with any technical problems. The learning preference items captured
responses on students’ self-motivation, eagerness to use new software applications, prefer-
ence for face-to-face or online courses, and preference for written or verbal feedback. All items
used a five-point Likert-type scale, ranging from ‘1 = strongly-disagree’ to ‘5 =strongly-agree’.

® The ELS section comprised 30 items that captured responses on six factors from students’
perceptions during the phases of the course. At course orientation, the quality of the ELS, in-
formation provided on the ELS, and quality of support services were obtained. During course
delivery, students’ perceptions on their use of the ELS, and their satisfaction with the ELS, and
at course completion their positive or negative experiences of the ELS were obtained. All items
used a five-point Likert-type scale, ranging from ‘1 = strongly-disagree’ to ‘5 = strongly-agree’.
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¢ Demographic data of the respondents was also captured, including gender, age range, the
number of courses registered for the semester, and whether the student resided on a campus
territory.

3.3. Procedure

Incomplete responses were removed before analysing the data using SPSS version 22.0. The
means of each factor were calculated. The attributes of an e-ready online student were then
highlighted using the items with the highest mean in the technical competence, lifestyle apti-
tude, and learning preference scales, while items with the lowest mean were identified as pos-
sible challenges. A mean of at least four of a maximum of five points was used as an indication
of an acceptable level of e-readiness [22]. Therefore, a student was categorized as e-ready if
four or more points in each of the three e-readiness scales were achieved, while the level of
e-readiness for a cohort was calculated using the aggregate score of all three e-readiness scales.

Linear regression was used to check the effect of students’ level of e-readiness on ELS quality,
information quality, and service quality during course orientation. Multiple regression was
performed to test the effect on ELS use and their satisfaction during course delivery, as well
as their perceived benefits at course completion. An independent samples T-test was used to
determine whether there were any significant differences among the demographic features of
the students.

4. Results and discussion

A total of 963 completed responses were analysed, comprising 539 from the blended course
and 424 from the online course. The demographic data for both cohorts revealed that the
median age range of respondents was 29 years or younger, the majority were female and in
their second year of the programme. In keeping with the course registration patterns, students
in the blended cohort registered for five courses, while those in the online cohort registered
for three courses. Although over 90% of the students in the blended course lived in the coun-
try of the campus, about 56% of the students in the online course also lived the country where
amain campus was located. The demographic results of the students are presented in Table 1.

The internal consistency of the survey items was tested using Cronbach'’s alpha, a reliability
coefficient that indicates how well the items in a set are positively correlated to one another.
The alpha coefficient for each scale was greater than 0.70 confirming that the survey instrument
was reliable. Pearson correlation analysis was used to examine the strength of the association
between the students’ level of e-readiness and demographic variables. There was no significant
association between level of e-readiness and demographic variables for either cohort, such as
gender for the blended cohort (X(1) =2.519, p=0.112) or the online cohort (x(1)=0.017, p=0.897);
age range for the blended cohort (x(1) = 3.614, p = 0.306) or the online cohort (X(1) = 1.522,
p=0.677); and territory of residence for the blended cohort (X(1) =2.117, p = 0.146) or the online
cohort (X(1) = 0.817, p = 0.366). These results support other published research of no significant
differences among demographics such as age, gender, or territory of residence [8].
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BLENDED ONLINE
539 Students 424 students

Category Variables N % N %
Male 124fF] 23 7af] 175
Gender -
Female 4000 742 3500 825
29orunder 355 659 216/ 509
Ags Range 30 -39 9| 178 131 30.9
40-49 72| 134 62 146
50 - 59 16 3 15, 35
1 3 06 9| 21
2 14] 26 87f 205
Courses 3 14l 212 2160 509
4 1930 38 84 [ 19.8
Sormore 2150 39.9 28] 66
FirstYear  54)] 10  114[0 1269
Year level Second Year 3550 659 257 606
ThirdYear 130 | 241 53[] 125
Territory of Campus 5060 939 2370 559
Residence  Non-Campus 33 61 187 44a
oo Eready 124f] 23  146[J} Bad
NotEready 415|077 278 [65.6

Table 1. Demographic features of students in blended and online courses.

4.1. Characteristics for student e-readiness

The highest means of the three e-readiness factors suggest that whether in a blended or online
course, an e-ready student routinely communicates with persons using electronic technolo-
gies, and is a self-motivated and independent learner. Other research also reported that highly
motivated and self-confident students could produce better e-learning outcomes [21, 22].

The highest scores of other items also identified e-ready students in each cohort. An e-ready
student in the blended course should also have access to the Internet for substantial periods of
time, perhaps 45 minutes or so, at least 3 times a week. This seems reasonable as these students
would also need to spend time watching lecture videos, downloading course materials or
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submitting assignments that supplement their face-to-face classes. Both cohorts also showed
much higher means in the technical readiness scale than the lifestyle aptitude, and learning
preference scales. This is valid since students at the university have access to a dedicated net-
work connection, printers and various software applications, either personally or in the com-
puter laboratories on campus.

In comparison, an e-ready student in the online course should also be eager to try new tech-
nology tools, and be able to receive emails sent to the online campus email address. This
would be expected since online students are exposed to new technology tools in the ELS due
to the various methods in which instructors may present their course and tutorial materials.
Using the online campus’ email is the primary method of contacting instructors and adminis-
trative staff. These attributes align with other research that identifies online students as hav-
ing a tendency towards adapting to new technologies [14, 18].

Previous research reported that although most students have been exposed to and possess
basic technological skills (computer and Internet literacy), significant challenges remain
in adapting their lifestyle and learning to interacting with an ELS [21]. This was shown by
the lowest means in the items which identified students who were classified as not e-ready.
Students in both cohorts were unable to access support services, and preferred immediate ver-
bal feedback compared to written feedback. If students have technical issues with the ELS that
are not resolved quickly, they may be hindered from progressing in the course. Furthermore,
students in the blended course preferred to attend face-to-face classes on campus. It could
be that they were more comfortable with and expected a traditional course structure, or had
difficulty adapting to a new modality of learning. Students in the online course had chal-
lenges with finding persons and/or resources nearby to assist with any hardware or software
problems. This could cause further frustration if these students have difficulty in accessing
support services along with a lack of technical assistance from persons nearby. Apart from
delays in keeping up with the course work or failure to submit assignments on time, these
challenges could also impact their final grades. A summary of the highest and lowest means
and standard deviations of items are presented in Table 2.

4.2, Level of student e-readiness

Table 3 presents the results and ratings of students’ e-readiness for the three factors. The over-
all score for the cohort in the blended course was 3.88 (77.5%), and 4.01 (80.2%) in the online
course. However, when each student’s level of e-readiness was calculated, only 124 (33.0%) in
the blended cohort and 146 (34.4%) in the online cohort were deemed to be e-ready. Students
in the blended cohort were seemingly not prepared for engaging in an ELS, while those in the
online cohort were minimally ready. This is in stark contrast with research on online instruc-
tors where the cohort was 91% prepared and 73% individually e-ready [32]. These instructors
completed mandatory training for the ELS, and were not allowed to facilitate in the ELS if they
were not deemed to be e-ready. For students, no mandatory training exists, and they were not
counselled on expectations prior to registering for blended or online courses. Nevertheless,
while training of students for the ELS is highly recommended, there are mixed outcomes
resulting from students” general lack of interest in completing ELS training [23].
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Blended M (SD) Online M (SD)

An E-Ready learner...
(LP) Is self-motivated, and independent learner 4.04 (0.86) 4.20 (0.80)
(LA) Routinely communicates with others using electronic technology 4.26 (0.84) 4.12 (0.82)

(TC) Has access to the Internet for substantial periods of time, perhaps 4.25 (0.88) —
45 minutes or so, at least 3 times a week.

(TC) Receives emails sent to my Open Campus email address even — 4.30 (0.69)
though it may not be my primary account

(LP) Is eager to try new technology or software applications — 4.20 (0.82)
A learner who is not E-Ready...
(TC) Does not know how to access the online help desk 3.74 (1.03) 4.06 (0.80)

(LP) Is not comfortable giving written feedback; prefers giving 3.17 (1.05) 3.34 (1.12)
immediate verbal feedback

(LA) Does not need flexibility; prefers to come to campus to attend a 3.36 (1.22) —
traditional class

(LA) Does not have persons or resources nearby to help with technical — 3.55 (0.61)
problems soft/hardware

TC, technical competence; LA, lifestyle aptitude; LP, learning preparedness.

Table 2. Characteristics of an e-ready student using highest lowest mean (M) and standard deviation (SD).

Further analysis was conducted on the 415 (77.0%) students in the blended cohort and 278
(65.5%) in the online cohort who were not deemed to be e-ready. There were 104 (25.1%)
students in the blended cohort and 62 (22.3%) in the online cohort who were deficient in all
three scales. This group of students could be at a distinct disadvantage for studying via an
ELS since they seem to be more suited to a traditional classroom environment. Introducing
online components in traditional courses may therefore hinder students who require face-
to-face interaction in a traditional classroom environment. Also, while not all students in an
online course are able to adapt to working in an ELS, some mandatory orientation or support
during their studies could still improve their chances for successful completion of the course.

Factor Reliability Blended M (SD) Online M (SD)
TC 0.96 0.89 4.25 (0.56) 4.33 (0.49)
LA 0.71 0.72 3.75 (0.68) 3.85(0.63)
LP 0.72 0.74 3.69 (0.60) 3.86 (0.61)
Overall means 0.90 0.89 3.88 (0.50) 4.01 (0.46)

TC, technical competence; LA, lifestyle aptitude; LP, learning preparedness.

All items were measured via a 5-point Likert scale: 1 = strongly-disagree, 2 = disagree, 3 = neutral, 4 = agree,
5 = strongly-agree.

Table 3. Cronbach'’s alpha, means (M) and standard deviation (SD) of e-readiness factors.
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4.3. E-readiness during the course

Table 4 presents the means and standard deviations in each cohort for the factors at course
orientation, course delivery and course completion.

Factor Reliability Mean (SD)

BL ocC BL ocC

Course orientation

ELS quality (EQ) 0.76 0.85 3.72 (0.52) 3.93 (0.56)
Information quality (IQ) 0.82 0.89 3.79 (0.50) 3.86 (0.56)
Service quality (SQ) 0.76 0.76 3.35 (0.69) 3.70 (0.65)

Course delivery
ELS use (EU) 0.75 0.75 4.11 (0.76) 3.86 (0.81)
Student satisfaction (SS) 0.86 0.89 3.89 (0.67) 3.98 (0.64)
Course outcome

Net benefits (NB) 0.62 0.75 3.58 (0.45) 3.65 (0.42)

BL, blended course; OL, online course.

All items were measured via a 5-point Likert scale: 1 = strongly-disagree, 2 = disagree, 3 = neutral, 4 = agree,
5 = strongly-agree.

Table 4. Cronbach’s alpha, means and standard deviation (SD) for ELS quality (EQ), information quality (IQ), service
quality (SQ), ELS use (EU), student satisfaction (SS), and net benefits (NB).

4.4. E-readiness at course orientation

During course orientation, students in blended course found that the ELS was easy to use
(M =4.11, SD = 0.69), provided information relevant to their learning (M = 4.12, SD = 0.59),
and the support specialists were helpful (M = 3.40, SD = 0.79). The students in the online
cohort found that the ELS was always available (M = 4.11, SD = 0.76), provided information
relevant to their learning (M = 4.11, SD = 0.58), and the support specialists provided adequate
assistance and explanations for their issues (M = 3.75, SD = 0.81).

The concerns from the blended cohort revealed that the ELS lacked attractive features
(M = 3.16, SD = 0.85), while it was not responsive enough (M = 3.66, M = 0.82) for the stu-
dents in the online course. However, students in both courses complained that the ELS con-
tained insufficient information (M = 3.64, SD = 0.77 for blended, and M = 3.71, SD = 0.82 for
online), and that the support specialists were unavailable when they had a technical problem
(M =3.26, SD = 0.85 for blended, and M = 3.66, SD = 0.81 for online).

The most important focus at the start of a course should be reducing early frustrations with
the ELS. Introducing more shifts or additional support staff during the first few weeks of the
semester could alleviate these problems. Students need timely assistance during this phase
to quickly have passwords reset and other log in issues settled in order to help them focus
on interacting with peers and becoming acquainted with the ELS. According to Chyung [29],
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students’ active participation in the first few weeks of an online course more likely results in
course completion.

Further evaluation of students’ level of e-readiness at course orientation confirmed that for
students in the blended course, the level of e-readiness was indeed a predictor of ELS qual-
ity (B =0.37, p <0.001), information quality (3 = 0.31, p < 0.001), and service quality ( = 0.22,
p <0.001). E-readiness accounted for 13.9% of the variance in ELS quality, 9.8% of the variance
in information quality, and 4.6% of the variance in service quality. For students in the online
cohort, the level of e-readiness was also a predictor of ELS quality (3 =0.41, p <0.001), informa-
tion quality (8 =0.43, p <0.001), and service quality (3 =0.37, p <0.001). E-readiness accounted
for 17.1% of the variance in ELS quality, 18.2% of the variance in information quality, and
13.5% of the variance in service quality. Higher levels of e-readiness seem to be necessary for
students in the online course, so that they could quickly and efficiently access the ELS to start
gathering information, complete orientation activities, and start interacting with their peers.

4.5. E-readiness during course delivery

Students were asked about their use of and satisfaction with the ELS. The highest means for
the items indicated that students in both courses frequently used the ELS (M =4.21, SD = 0.86
for blended; M = 3.96, SD = 0.87 for online), and were pleased with the experience of using
the ELS (M = 3.91, SD = 0.71 for blended; M = 3.99, SD = 0.72 for online). Once there are no
major setbacks during course orientation, students” satisfaction with the ELS increases since
they were able to easily access course materials, interact and become comfortable with the
ELS during this second phase. Details on the effect of students’ level of e-readiness with other
items during course delivery are explained in the following sections.

® ELS use: The model accounted for 16.0% of the variance on ELS use for the blended cohort
(F(4, 534) =25.75, p < 0.001, R? = 0.16), where the level of e-readiness (17.6%), the quality of
the ELS (18.2%), and the information posted in the ELS (15.6%) influenced ELS use. How-
ever, for students in the online cohort the model accounted for 12.0% of the variance, where
only e-readiness (11.4%) and the ELS” quality (18.2%) influenced ELS use (F(4, 419) = 14.66,
p <0.001, R? = 0.12). For students in both cohorts, it appeared that the quality of the ELS
was more important when interacting in the ELS than their level of e-readiness. One can
appreciate that frequently accessing the ELS during this active phase is the primary focus
for students who expect the ELS to be available and ease of use in order to complete their
course assignments. While students in the online course depend on using the ELS for the
all components of their courses, those in the blended cohort may use the ELS at intervals
since they still have a face-to-face component. Nevertheless, students would not want to
be disappointed with quality concerns when uploading assignments to meet deadlines.

* For students in the online course, information quality (p = 0.106) along with service quality
in both courses (p = 0.981 for blended; p = 781 for online) had no influence on ELS use. One
could also envision that by now students would have become familiar with the rhythm of
the course, along with provision of up-to-date course-related materials. This could reduce
the number of times a student accesses the ELS as it minimizes the need for them to repeat-
edly check the ELS for these course updates.
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* Student satisfaction: The model accounted for 47.8% of the variance on student satisfac-
tion for the blended cohort (F(4, 534) = 122.171, p < 0.001, R* = 0.478), and 50.1% of the vari-
ance for the online cohort(F(4, 419) = 105.278, p < 0.001, R*>=0.501). This may imply that the
more prepared students are for the ELS, then the more satisfied they are with the experi-
ence and confidence in interacting with the ELS.

Information quality (30.5% for blended; 33.4% for online) was the largest contributor to
student satisfaction in both cohorts followed by ELS quality (30.9% for blended; 21.5% for
online), and service quality (17.6% for blended; 15.9% for online). Studies support the strong
link between information quality with user satisfaction [33] since the very nature of online
learning mandates that instructional materials be clear, easily understood and accessible by
students [11]. The low percentages for support services may suggest that satisfied students
rarely require the help desk services if their technology issues are minimized.

The level of e-readiness contributed 20.6% to students’ satisfaction with the ELS only for the
online cohort. This implies that high levels of e-readiness enhance their competence in know-
ing how to quickly navigate and interact constantly in the ELS.

4.6. E-readiness at course completion

At the end of the course, students in both courses assessed the benefits obtained from their
experiences with the ELS. The students in the blended cohort indicated that they saved time
by using the ELS (M = 4.10, SD = 0.70). This provides them with the opportunity to upload
course assignments and review course materials using the ELS without having to travel to a
physical campus to deliver a printed assignment. Those in the online course expressed that
the ELS contributed to their academic success (M = 4.23, SD = 0.66), which suggests that the
ELS provides a meaningful avenue for them to further their academic studies while staying
fully employed or remaining in their home country.

The challenge for the students in the blended course was feelings of isolation (M = 3.71,
SD = 0.70) while those in the online course reported a lack of contact with others (M = 3.48,
SD = 0.99). These results also support findings that students who take online courses espe-
cially for the first time tend to feel lonely and socially isolated, mainly because they are not
familiar with the social interaction of ELS environment [4].

At the end of the blended and online courses, the model accounted for 40.8 and 35.1% of
the variance in net benefits (F(3, 535) = 122.986, p < 0.001, R* = 0.408, and F(3, 420) = 75.688,
p <0.001, R? = 0.351) respectively. Student satisfaction was the largest contributor in both
courses (47.2% for the blended course and 39.9% for the online course). As the courses come
to an end, there is less use of the ELS but overall satisfaction with the experience, which is
consistent with research that found user satisfaction to be the most significant contributor of
ELS success [14].

For students in the blended cohort, using the ELS contributed 19.3% of the variance for the net
benefits of taking the course, followed by 14.6% for their level of e-readiness. Having the con-
venience of submitting course assignments via the ELS could be more beneficial for students.
Conversely, for the online cohort, their level of e-readiness contributed 19.5%, with 13.3% for
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using the ELS. This could imply that high levels of e-readiness are most beneficial to these
students who depend on the ELS.

An independent samples t-test was conducted to examine whether there was a significant dif-
ference between students in either course who were e-ready from those who were not, based
on their net benefits at course completion. The test revealed a statistically significant differ-
ence for students in the online course (t =-6.95, df = 270.57, p < 0.000). Those who had higher
levels of e-readiness (M = 3.89, SD = 0.53) seemed to have benefited more by the end of the
course than those who were not e-ready (M = 3.52, SD = 0.48).

The overall influence of students’ e-readiness showed a positive impact on ELS quality,
information quality, and service quality for both cohorts during course orientation. This
influence was greater for the students in the online course which steadily diminished dur-
ing course delivery to the end of the course. In contrast, the influence steadily increased
with the blended cohort where student satisfaction was strongest during course delivery
through to the course completion. The positive benefits of having high levels of e-readiness
saved the students’ time in the blended cohort and contributed to online cohorts” academic
success. The negative outcome was lack of contact with others for the blended cohort and
feelings of isolation for the online cohort. It may appear that the students in the blended
course benefit from having higher levels of e-readiness to help them through their course.
Figure 2 shows the impact on each factor at each stage, with the strongest influence of the
two cohorts shown in bold.

au E"rr,s, Q) - GSLSF”“ (EU) ssd NET BENEFITS (NE}
Omiing |
{BL) Ensy fo use; =16.2% Positive Aspects
Vi (ER) = 18 (BL) Time savings
ants (EQ) p= .16 {OL) Academic
- (1) B=.16 .
| INFORMATION (5Q) None
=) QUALITY (1) Negative Aspects
E Mﬁmm STUDENT (BL}) Isolation
§ R2 = 18.0%; B= 43 ) B orory (OL) Lack of contact
(OL) Enjoyabie experence
g Oriling H‘Eﬁ%
SERVICE =50.1%
ﬂuwmm} (ER) B= .21 (Online) {ER) = .20 (Online)
{BL) Responsive; (ECH B= .31 (Blended) (EU) B= .19 (Blended)
Knowle (IQ) p= .33 (Blended) (55) p= AT (Blended)
R2 = 13.3%; B= .37 (SQ) p= 18 (Blandex)
Course Course Course
Orientation Delivery Completion

[ —

Figure 2. Summary results of influence of students’ readiness at course orientation, during course delivery, and at course
completion. Only the results of the strongest impact of the two cohorts (blended; online) at each stage are shown. None
indicates no influence for the factor.
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5. Conclusions and future research

The framework seems to effectively evaluate the levels of e-readiness throughout a blended
or online course. The results suggest that students’ level of e-readiness contributes to their
academic success via different pathways. While students often have a choice of selecting a
blended or online course, it should not be assumed that the provision of an ELS could replace
the traditional classroom. Evaluating their suitability for different modalities should be para-
mount so that they are given the best options, and advice, to make an informed decision. One
can only wonder how the experiences of the 166 students who were deficient in all three scales
could have been improved with pre-course screening and ELS training. These methods should
be embedded in courses with an online component, where students can be assessed, and if nec-
essary exposed to technical and social skills required for the ELS. Failure to do so could result
in missed opportunities for improving expectations in online environment and unnecessary
increases in attrition rates. Another recommendation of fixing the ‘ready’ in e-readiness would
be to increase the visibility and accessibility of help desk services for students in both cohorts,
by possibly embedding email contacts and online chat facilities with every ELS log in screen
and on every course page. While it may initially seem trivial to do so, it could improve reten-
tion rates of those who would otherwise become frustrated with the ELS and drop the course.

There were some limitations to the study. First, students in the region who still pay high “per
minute’ fees, use ‘dial-up’ to access the Internet, do not own a computer or have reliable Internet
access are less likely to spend extra time completing an online survey. More so, students who
were not categorized as e-ready and were still not familiar with the ELS could have possibly
contributed to under-reporting of responses if they were not keen on completing a non-essen-
tial task such as an online survey. These findings could be used as a benchmark for compari-
sons of levels and characteristics of e-readiness in other blended and online courses. However,
tracking students’ levels of e-readiness, whether categorized as e-ready or not, in subsequent
courses through to graduation would be a most useful study for university administrations and
instructors in an effort to understand and use key indicators to reduce attrition rates.
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Abstract

In this chapter, we discusses the importance of smart i-campus in educational institutes
and gamification-based learning to be an integral part of the Internet of Thing (IoT)
enabled the smart campus to explain its significance in terms using modern technology
in teaching and learning. This research study related to two dimensions different fields,
one perspective on fully engaged and enthusiastic learners from gamification part and
another perspective on enhanced technology accessibility for the dream i-campus will
pretend to be realistic in the near future. Analytical study of smart campus architecture
with all features includes classroom laboratories... etc... And the gamification signifi-
cance in terms of knowledge transfer, assessments, microlearning, competition among
learners, to engage maximum level, rewards on achievements. It's emphasis on the need
for both approaches in a single platform to the learners for efficient and smart learning
environments to set up.

Keywords: gamification learning, internet of things, smart campus, e-learning

1. Introduction

In a modern day as technologically advanced in all domains related to mankind, so very
important to concern about the need of the hour to utilize modern technologies in traditional
classroom and college campus in term of attracting students with the internet of things enabled
smart campus. In future, any academic institutes need to adopt such technologies without
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any choice of away from modern world necessity, especially in teaching and learning system.
Today so many challenges as we have a different way of learning so teaching becomes uncon-
cerned because in many institute’s modern infrastructures is lagging especially in Asian coun-
tries and developing countries. Students are in the speedy world using internet maximum
timing. So this increased more opportunity to engage them gamification learning mode easily
to any individual learners thinking methods and to progress in their various skills, it was quite
difficult to engage them in the traditional classroom campus become challenging factors.

In academics, lecturers are compelled to work on normal blackboard and chalk piece of teaching
methods. To overcome this campus infrastructure needs to be enhanced in such way to adopt
the internet of things platform based smart classrooms, smart campus, smart lab...etc. So it will
help many students to enhance the professional way and in-depth academic way of performance
with highly configured resource availability. For this, here we propose two major factors in terms
higher engagement level will be addressed for more active learners and incorporate them to be
part of smart campus maximum timings inside their institute’s location. However, simply provid-
ing smart, modern campus is not enough to rectify this problem so need of gamification e-learning
platform model vital within the campus network. While various factors are concerned to mod-
ernize smart campus, but this research study took major factors concern to improve efficiency
in terms of engaging student learners in improving their focus on learning and being inside the
campus for a longer duration to part various learning models and assessments toward gamifica-
tion functionalities.

As per Table 1 from HP estimation, they conducted the survey, all prediction figures are dras-
tically increasing over a period of time and the results are quite surprising factors to under-
stand the need for modern infrastructure in academic Campus too. So global level all fields
are moving toward for completely automated is understandable. “43% IoT data processing at
done before sent to cloud data center, 38% application’s data have economic impact on which
it required interoperability between one IoT platform to another systems, 85% of industry will
adopting IoT platform by 2019.” [1] So many devices help to link among the physical world
and digital platform to progress life of productivity, highly skilled society and maximum
automated smart industries and their products finally a great platform to Produce skilled
workers more knowledge with highly engaged to be part of growth for the country. Smart
homes are gradually trending among all builders; construction to provide people with a com-
fortable zone level of high technologies enhanced smart homes. Wearable’s devices rapidly

Year wise Number of connected devices (IoT)
1990 0.3 Million

1999 90.3 Million

2010 5.0 Billion

2013 9.0 Billion

2025 1.0 Trillion

Table 1. Connected devices estimation [1].
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‘Wearable devices
Connected cars

Smart healthcare devices
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Figure 1. Customer’s connected device preferences: Source GSMA report [2].

increasing among students and adult user’s usage level need to be considered to utilize in
gamification platform to connect applications with user’s real-world environments.

As Figure 1 about GSMA study finds customers interest for possible connected device they
likely to use for home appliance [2]. As Campus modernization is very important in Smart
Campus for academic institutions so usage of Internet of Things (IoT) becomes evidently are
important across the globe and all colleges and institutes need to prepare for data collection
from different sets of sensors, smart device applications and various platforms of technolo-
gies, which insist on upgraded more efficient network model. Future i-campus using con-
nected devices turn out to be a collection of sensors, big data application and data analytics
for prediction, and other application of IoT technologies to make enhanced smart campus.

2. Gamification in learning platform: study

As a part of routine life, games not only entertain users, but also represent their behaviors
also. The same can be used in e-learning by applying crux to learn and get a maximum
number of the process. The techniques in games tend to provide simplification to learning
approaches. The customization of e-learning processes with this approach can make it easy
as ever. It is the use of gameplay mechanics used for Non-game applications where any pro-
cess can be gamified. Its main goal is to engage learners by using gamification techniques in
routine Teaching-Learning Processes. By keeping attention to the integration of tasks, we can
motivate learners too [3].

To engage users in learning gamification is an efficient approach which can make content
more attractive. B.]. Fogg argues that people respond to computers as they were persons,
especially when gaming. To trigger certain behavior, it needs to be motivated. Gamification
also extends the social interaction with other users. Fogg explains that when people perceive
social presence, they naturally respond in social ways and have feelings of empathy or anger,
or following social rules such as taking turns [3].

Gamification is mainly for usage of gamifying features in other than games, applications
also, predominantly consumer is focused on the web-based the platform and mobile
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application too. Gartner Group predicts gamification will be a key trend that every CIO,
IT planner and enterprise architect must be aware of as it relates to business. As the view
of the gamified learning approach through a context-aware mobile learning environment,
which gives motivation to students for learning by developing and implementing gamifi-
cation strategies by using questionnaire with the help of a Smartphone and its functions.
Pre and post-test results demonstrated that use of gamification increases the throughput
of the overall process. Further, they revealed a positive relationship between learning
achievement and motivation [4].

A game-informed approach being a learning activity, it recognizably uses game-like ele-
ments. The process of engaging new approaches to teaching and delivering personalized,
context-sensitive content, via the game-informed, technology-supported, learning activi-
ties, has been reported to have significant beneficial effects on the academic outcomes of
students in primary schools. Gamification still needs to pay attention to individual learn-
ers and their performances by using two approaches to learn the games and gamifica-
tion of educational contents. Where learning for games refer to the use of digital games
for learning purposes. Gamification is “the use of game design elements in non-gaming
contexts” [4].

Personalized Gamification: In order to personalize gamification as: applications that are
plugged into another application without being essential. Giroux et al. Describe epiphytic
features as follows: i) such system cannot be existent without a host system, ii) the hosting
system can able to exist without epiphyte iii) both can have independent presences in the
network, and finally, such system cannot affects its hosting application [5].

As video games are becoming more popular among games, there is huge potential to use it for
gamification of learning content. Social networking, gamification and traditional e-learning
approaches are compared. Participants in novel approaches get better results concerning
skill acquisition. The traditional approach yields better results for knowledge acquisition.
Students’ attitude toward the new tools is positive. Participation rates are low challenging
assumptions found in current literature. With best use of social networking in e-learning,
gamification is the use of game-thinking and playful design in non-game contexts, has only
shown its potential as a motivational tool [6].

The effects of a gamification plug-in deployed in a learning management system were com-
pared to those of a social networking site in the same educational setting. We found that
both approaches presented better performance than a traditional e-learning approach in
terms of academic achievement for practical assignments, but that, when it came to assessing
knowledge, the traditional e-learning approach was better. Also challenging current assump-
tions, participation rates and scores remained low with the new tools, although students’
attitudes were positive. [7] Even if there are many negative views toward games, there are
great advantages and benefits of it to engage and incorporate features that are extremely
compelling. Online learning is assessed using studying time. Numerous numbers of con-
nections and many other parameters have its impact. IoT allows interaction among various
physical spaces to learn the problem objectively and communicate among themselves. The
connection between device endpoint to all users to make smart i-campus to produces effec-
tive campus outcomes [8].
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2.1. Gamification for campuses learning

Major fact is objective in attempting to sustain good communications for supporting feedback
and strengthening learning platform, instructors, student’s users, this collectively interactive
model between all users and good level of control features in gaming to engage users, helps
to design ineffectual ways of fun learning [9].

* Duo Lingo: language learning from Web translates.

¢ Ribbon Hero: Teach how to use Microsoft Office and learning.

* Class Dojo: Class learning becomes Game of Rewards & Feedback assessment
* Goal Book: Individual students learning Plans together

* The World Peace Game: Game-based Simulation for Classroom learning

¢ Coursera: Interactive Education from your Home

* Mr. Pai’s Class: The Digitally Assistance for a Class

* Course Hero: Teacher and Student Interactions in Online

* Brain scape: Confidence on Basis of Repetition from games

¢ Socrative 101: Mobile interaction among Teacher & Student [9]

2.2. Top 10 productivity application uses gamification

The main focus and practical usage of gamification toward help people their productivity
plan and manageable task and challenges into reality. So the consistent way is to achieve it
from the small goals [10].

e Habitica (HabitRPG)
* Super Better

¢ To-Doist Karma
¢ Epic Win

e Task Hammer
* Doable

¢ Chore Wars

¢ Mind Bloom

¢ Fitocracy

* Smarty Pig

* ABCya

¢ FunBrain

* Carmen Sandiego [10]
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Figure 2. Gamification frameworks —Octalysis. [11].

Octalysis — Gamification Framework: Octalysis is Gamification Framework I shaped past
10 years of gamification-based research work. It's translated into nine languages globally and
become necessary literature for Gamification model domain worldwide. [11] (Figure 2).

3. Study of i-campus technologies

As of June 2017, survey data from 138 educational institutions from the Center for Digital
Education to conclude about the various projects of connected campus. To better understand-
ing of about connected devices for i-campus. Queries like questions about education, user’s
engagement, and campus safety and network efficiencies.

The campus, which working on Smart i-campus is using numerous technologies using con-
nected devices in the form of different domains. Dominant methods like classrooms with
intelligence blended learning platform and digital signage.

This study clearly states that various models of smart technologies used in that 138 HE
institution like an Intelligent classroom, collaborative learning space, Data-driven deci-
sion-making and research work, Analytics of data, Cyber platform, signage digital ori-
ented. Etc. But not listed on the gamification domain platform for learning model [12]
(Figure 3).
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As digital signage come out at the top of second priority because technology is comparatively
less expensive and very simple to implement. The objective of institutions to use signage like
to include directing their students, to deliver weather data and news updates, information,
provides an activity to engage users and post menus and major things are used for com-
munication during an emergency situation. Smart lighting to automatically brighten for the
presence of the populace and also can able to generate self-reports of its maintenance require-
ments and helps to improve energy efficiency.

As per experts predicts and expect the various outcomes from IoT like which includes for bet-
ter accessibility for innovative resources, to increase the student engagement and to extend
higher capacity in data analytic prediction. Some HE user’s benefited from technology like
experiencing from the IoT platform.

User’s expectation from cost reduction, very but a few percents of the respondents realize
about cost savings. In the same manner, 54% forecast for increasing capacity in data analytics
platform and only 27% achieved in data analytics. As a major element of this smart campus
is a data analytics toward explorations for benefits in more decision-making. Saving time
expectation is higher in data management on the basis of streamlining data records (Figure 3).

As per CDE reports students getting more benefits from smart campus, teaching faculty and
non-administrative too. So every new innovation from i-campus for classrooms and teaching
tool for faculties are in terms of creating higher engagement to the experiences of all student
users. And also for all stakeholders, the satisfaction level is good in i-campus new initiatives
which are important for successes (Figure 4).

Imtelligent
classrooms

Collaborativa
Irarning spaces

5

Digyital
shanage

Data
analytics

Cybersacurily 44%
msnagement

Data-driven
research and
dm:meﬂ-mahng

. Connected

In progress

Figure 3. Smart technology usage: CDE surveys among 138 higher education [12].
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Figure 4. Driving factors for connected campus: CDE 138 higher education. [12].

3.1. Preparation for IOT in i-campus

To incorporate intelligence in campus using smart technologies for classrooms, all located
within a smart campus required most reliable and very high-computing efficiency campus
infrastructure. Only 23% believe their existing computing can able to sustain it in connected
devices for campus activities. Then 36% believed that infrastructure would improve next
year, but not a regular basis. Then 22% accepted as their infrastructure as of current state not
adequate to do i-campus model.

So performance computing 4 out of 10 institutions which are 39% is required for improvements in
the bandwidth of campus networks. Around 36% need network booster to improve data analyt-
ics and higher cybersecurity. Almost thirty-three expected to increase their cloud infrastructure
model. Relatively 3 out of 10 which are 28% as they do not know about what technologies are
required for their campus. [12] So still it does not convey as they are unconcerned or indifferent.
Some likely as individual’s users working for shadow IT operations. But still many are lagging
in broader understanding about institutional infrastructure requirements, even though they are
capable to deploy connected devices for their campus to deliver services for all the stakeholders.

Many of this expected provision are cost investment for campus’s technologies toward cyber
security as highly needed for their demands. 19% says about data analysis in decision-making,
17 for network infrastructure platform (Figure 5).

3.2. Applicatioxn of IoT in industry
3.2.1. Smart home

Smart home clearly opts out to be the odd technology out, seeming to overtake another breed
of the Internet of Things applications as the topmost rank comparing all measured channels.
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Figure 5. Technologies required for connected campus: CDE 138 higher education. [12].

The numbers of people are currently searching for the term ‘Smart home ‘seems to be increas-
ing every month. A surprise whooping people of about 60,000 plus and odd keep searching
the internet for the term the total revenue invested for Smart Home startups funding is a
whopping amount which greatly exceeds $2.5 billion.

The prominent startups which are involved in IoT-based applications are Nest or Alert Me.
The MNC’s which are involved in IoT-based applications are Philips, Haier or Belkin. A Data
Analytics survey for the database for Smart Home includes 256 companies and startups. More
companies which are more active in the smart home than any other applications in the field
of IoT are huge in number.

3.2.2. Wearables

The wearable’s remains seem to be the talk of the ICT Revolution. Among all the IoT startups,
wearable’s maker Jawbone is the biggest game player funding to date in the development
process, accounting for about more than half a billion dollars as of today’s market.

The Apples’ new smartwatch is about to be released in April 2015. The consumers eagerly
wait for the same: and there are plenty of stakes to unearth: like the Sony Smart B Trainer, the
Myo gesture control, or Looksee bracelet... As consumers, there are plenty of other wearable
innovations to be excited about: like the Sony Smart B Trainer, the Myo gesture control, or
Looksee bracelet.

3.2.3. Smart city

The Smart city project initiatives by the Government spans a wide range of opportunities of
use cases, from traffic management, water distribution, green buildings, urban security, envi-
ronmental monitoring, Waste management techniques, Eco — friendly initiatives, Pollution
restriction issues, Urbanization issues and Wastewater management Techniques. The innova-
tive techniques in the most popular Smart City Solutions lay a strong emphasis on the fact
to alleviate the atrocious pains of the people living in the cities. The IoT solutions in the area
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of Smart Cities solve Traffic Congestion problems in reducing noise and pollution levels and
help make the cities safer.

3.2.4. Smart grids

The era now is into the Smart grids. On the establishment of a Smart, the grid emphasizes on
the information application about the behaviors of the electricity suppliers, consumers, media-
tors and the flow analysis. The process of improving the efficiency is based on economic usage
of electricity, reliability and improvisation density. The number of hits and Google documents
after the semantic infusion reaches new heights. But the tweets, density seem to be very low
in the case of smart grids, giving a descending correlation of the above-mentioned technology.

3.2.5. Industrial internet

The Internet is an integral part of routine comes from Industrial Internet which is one of the
special Internet of Things applications. There are a number of Market Researchers such as
Gartner or Cisco with the Industrial Internet IoT Concept bagging the overall potential. The
Industrial Internet has got the highest number of tweets in Social Media compared to other
non — consumer applied IoT concepts. The tweets per month account around 1700. It is not
as much popular as the smart home or the wearables. It has got a very long way to reach the
domestic market.

3.2.6. Connected car

There is a very slow process in the connected car. In spite that there is a very slow approach,
the fact that the development of cycles in the Automotive Industry to make this fact come
into reality, take at least a minimum of 2-4 years. BMW's and Fords of this world should start
to foray into the market. If this does not happen at the present, then the next generation of
Internet connected cars should soon be taken up by other well-known giants such as Google,
Microsoft, and Apple which has announced its own Connected Car platforms [13].

4. Smart connected campus

The IoT connected the device in some institution has its presence over campuses. Such insti-
tutes have found the way to bridge the gap for new sources of data for improving their data
analysis by building potential infrastructure platform which will differentiate from the way
student’s skill improvement, faculty smart campus utilization, non-teaching like administra-
tors data management, academic scholars and every other stakeholder in i-campus.

4.1. Research question

Research issues identified in this article are about for possibilities findings the solution to the
list of question given below to get better understanding of the article purpose and findings
to society



Research Study on Significance of Gamification Learning and i-Campus Using Internet of Things...
http://dx.doi.org/10.5772/intechopen.75744
Is it i-campus (IoT-enabled infrastructure for the campus.) need of the hour?
Whether all academic institutes are equipped with high-end configuration technologies?
Students provided all training and skill oriented facilities for regular teaching only?

Whether all classrooms in every educational organization looking to upgrade to connected
devices?

All stakeholders from the educational field are aware of the need to upgrade their campus
with modern technologies?

IoT application’s growth in industry market will have an impact in the educational sector?

Is it needed to move on from regular blackboard teaching mode to gamification-based
learning?

Learning made easy by using gamification?
Octalysis — gamification framework state importance of gamification learning?

Is needed for gamification for the campus in teaching and learning?

So this IS interesting fact for innovation of many connected devices to the campus. So IoT
expectation helps to engage the students and educate them more efficient manner, also reduce
function operational costs and helps to improve security model on the campus. Institutions
also gain many advantages, so major factors are to put building infrastructure in place which
will support for smart technologies.

4.2. Applications of IoT

Smart home

Wearable's

Connected cars

Industrial internet

Smart cities

IoT in agriculture

Smart retail

Energy engagement

IOT in healthcare

IoT in poultry and farming
i-Campus (IoT in smart campus)

Medical field
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¢ Retail market

¢ logistics for supply chain

¢ Transportation

¢ Insurance with automation

¢ Energy management and distribution
¢ Cyber security

¢ Smart home automation

* The environmental monitoring

* Manufacturing, automobile industry
¢ Agriculture field

* Education for the e-learning domain

¢ Telecommunications

4.3. i-Campus benefits

The advancements on IoT in smart campus have enormous advantages. For all campus users
like students and teachers, administrators all are new to this technology usage because they
are not aware of this earlier. By using technology advancement students can be monitored
and each other’s too. It helps to utilize efficient energy consumption and also reduce energy
burning for a range of all resources utilized within campuses for saving energy.

Automated lighting system and from air conditioner energy saving. The precise value of meter-
ing from resource utilization using sensors and institute has to pay as per resources being used.
Education quality improvement: the IoT used in education field not only have a key impact in
that field and also helps to improve the quality of the education. As millions of students study-
ing global level at every college campus are fitted by this technology advancement [14].

In the near future, this goes to be a new trend in quite a large scale with IoT supported infra-
structure build, So even rural students can able to be part of this global level accessibility
of smart campuses which will uphold their life with highly skilled people in global market
demands as changes in need according to scope of ROl in real markets [14].

Security is also a main concern due to the data breach occurrence every giant software appli-
cation provider. So IoT-based i-campus may be exposed to large range possibilities of attacks.
Hence Security model of i-campus highly concerned issues first among all other major func-
tionalities. Smart Campus Challenges like stakeholders, members should be skilled, with more
guidance able to deploy all devices with functionally capable, Sharing among the teacher for
best practices, To engage all stakeholders among interested users, address all potential issues
among iot project application approaches [15].
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4.4. Smart campus expectations

Transferring knowledge to others

Technology dispersion among all

Benefits of the stakeholder in long-term focus

Smart campus enhances the skilled employee to produce a smart society
Student success ratio by using i-campus

Smart infrastructure for indoor and outdoor games

Highly secured physical space on campus

Connected smart vehicles

Challenges on a the campus-like way of handling huge data
Challenges in network security operation

Usability among all users

The project tracking and mentoring

Mentoring and mentoring for research work

To engage researchers

Faculty mentoring

Connected Device Management

Inventory management of devices

Guidelines for mobile devices in i-campus

Infrastructure is supporting owned IoT devices from BYOD.

4.5. Gamification: educational point of view

How we can gamily educate in our classroom: So many educators are testing gamification learn-
ing in the classroom and getting a good positive outcome. A wide variety of learning available
introduces ant classroom on basis of gamification.

Some of the gamifying education as listed here for learner’s understanding and gamification
objective is to make learners highly engaged [16].

Gamily using awards and grade, Students awarded the using badge.
Educational video games integrated into our syllabus.

Blend users using to gamily competition [16]
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Games have many elements that make them powerful vehicles for human learning. They
are commonly structured for players solve a problem; an essential skill needed for today
and tomorrow. Many games promote communication, cooperation, and even competition
among players. Some of the most immersive games have a rich narrative that spawns cre-
ativity and imagination in its players. Finally, depending on how they are designed, games
can both teach and test their players. They are incredible packages of teaching, learning, and
assessment [17].

5. “Futurus” i-campus for e-learning model

In the Internet of Things domain, rapid development is happening. So in the digital era, a
college campus should be part of IoT technology enhanced infrastructure. All institutes cam-
puses are lagging for utilization modern devices in e-learning platform. i-Campus (IoT in
Smart Campus) future is going to be the drastic difference for students to enhance their learn-
ing skill from i-campus. Smart campus using ANN-Cumulative Dragonfly based training
secured marks pattern to predicted new marks with rmse of 4.66 for improving the student’s
performance using neural network learning model also helps to build a modern smart cam-
pus for increased focus on student’s growth using new technologies [18].

5.1. IoT-enabled e-learning and its importance

The Internet of Things (IoT) is used for sensing nearby location efficiently for data collec-
tion from various functionalities. Multiple inter-connected devices are able to form a chain
of networks. i-Smart campus formation is possible for data collection using the device for the
e-learning platform. The IoT platform is sharing information using M2M, M2 human, M to
Mobile.

The IoT intelligently connects humans, devices and systems. Analysts describe two distinct
communications in the IoT: thing to the person and thing-to-thing communication. [19]
Communication from the machine to the human using a mobile device, connected devices to
share and collect data from endpoints for the e-learning platform. The enhanced classroom
for data collection is to store data on the digital platform in e-learning application. Learning
platform created using IoT technology will have an impact on the user’s engagement and
ability to create curiosity among students for enthralling learning experiences using the smart
classroom.

5.2. i-Campus under single platform functionality

Campus under Single platform functionality can be combined using many smart things col-
lectivities in a single model platform like following

* e-Learning Application incorporated the IOT platform.

¢ JOT enabled the smart classroom, Advanced LAB Room uses IoT
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Sensor for subjects, notes distribution, Sensor with Mobiles Devices and application
Hotspot for campus with the highest configuration

Possible potential services for future IOT campus accessible using connected devices for
connection between things for integration of e-learning platform [20].

5.3. Significance of using smart classroom in e-learning model

Every user is able to share notes using modern classroom’s connected devices.

The teacher can able to share notes with all students using an e-learning application which
is easily assessable.

Blended learning uses the smart classroom; Institutes Progress is on the next level.
Allow the teacher to numbers of students makes like single classroom like virtual.
Highly potential to expand its next level for teachers is to reach every student.
Competitiveness among all others campuses due to localization connected devices.

It enhances communication among users. In a single instance to send a notification to all
users. Free accessible notes to all users [20].

5.4. Enhancement of connected IoT devices for the smart classroom

Smart Board & e-note’s, New Communication model
Classroom Monitoring, Collaborating with multiple classrooms
Energy utilization, BYOD Gadgets in the smart learning platform

Data Traffic in the network, Interoperability of multiple devices in IoT [20]

6. IoT-based e-learning application model

e-Learning platform model helps to understand infrastructure setup requirements and com-
munication model among all entities in architecture. Below listed features are about possi-
bilities to build new functionalities in every communication model set up like adding AR,
3D Visual in learning, Smartboard, Most compatible mobile application, new Al objects to
e-learning platform etc. [21] All listed proposing new models such as 1) Augmented reality
for IOT smart campus, 2) 3D objects based learning using IOT. 3) Display Board with IOT, 4)
A mobile application with IoT platform data collection. 5) New Intelligent objects.

Architecture model depicts connected device setup for note’s sharing in e-learning model
for any college campus to build i-campus. This is one of the communication models among
teachers, students and administrators. Data collection in loT-enabled campus and sharing
that among users using IoT in i-campus (Figures 6 and 7).
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Figure 6. Note’s sharing medium using IoT in i-campus.

Data model flow depicts flow in the complete model to smart campuses. This implementation
works in favor of the new trend in demand market to allow everyone upgrade campus setup.
This sharing data from one endpoint to another endpoint in network setup using iot build
infrastructure. The classroom learning platform generates notes and carrying on sharing the
medium with iot and accessible among end users students through a mobile application at
the endpoint (Figure 8).

This implementation setup on the part of i-campus model explains the possibility of making
communication model for note’s sharing among all stakeholders. i-Campus vision is building
infrastructure for making a more efficient model with maximum connected devices on that
platform. Here Raspberry Pi is used to communicate with application to collect data from
classroom teaching and learning model.

MySQL DB implemented for e-learning application for students registration and users log
in features. Connection deployed using Apache server and Raspberry Pi computing device.

foT

Classroom Teaching Storing Teaching Display Board,
Notes - Image form Session- wnigque tag sensor & Tower
Teaching Activity Server- PC Sharing Medium to

Target Devices

E-Mote's Access
Target Device
Smuavt Phones aocess
note’s from Semsor

Figure 7. Classroom Note’s sharing & IoT -concept model.
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Figure 9. Database connection of notes sharing application in smart campus.

Figure 10. e-Learning application for notes sharing from smart campus.
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MCQ question added in MySQL Database and communications between entity connected
using the Raspberry Pi device (Figures 9 and 10).

Smart e-learning application implemented and deployed within a campus location to visual-
ize wisdom of i-campus in academic institutes. This application part of data sharing medium
to bridge communication learners and trainers. Admin users can able to add new question
sets for conducting assessment exam in online from the mobile application, allows users to
download and use subject notes from the teacher’s contribution notes material resources. The
application provides a scribble screen to generate teacher’s notes while teaching and allow
them to upload it in the application for sharing among learners as its.

7. Conclusion

This chapter signifies the importance to an i-campus of an educational institution and the
gamification learning mode of teaching and learning must be a part of the IoT-enabled cam-
pus. Research work given findings related two dimensions of educational fields, 1st percep-
tive about the need of IoT in campus, for enhanced technology availability for i-campus,
which is realistic in the future and 2nd perceptive about better of engaging the student’s effec-
tive learning using gamification. So many features are discussed, including smart classroom
and gamification, notes sharing for knowledge transfer, online assessments using e-learning
application; gamily helps to be competing among every learner. Hence it implies the impor-
tance of both methodologies for i-campus platform to makes learners for highly skilled ori-
ented and efficient with smart learning environments.
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Abstract

Academic institutions have opportunity to provide better learning environment over the
Internet using open source web-based e-Learning systems. One of the important issues
is how to choose a suitable e-Learning system that can meet what learners need implic-
itly. It lacks guide to support academic institutions in determining a proper e-Learning
system based on learners’ needs; it becomes the reason of the implementation of e-Learn-
ing that cannot work for long time. This chapter gives an information of result observa-
tion regarding learners’ psychological aspects toward e-Learning system using Kansei
Engineering and its correlation with the e-Learning interface design. Analyzing learner’s
preference related to e-Learning system, it can provide the kind of desired e-Learning
system to enhance learners’ experience; finally, it can help the academic institutions to
implement e-Learning system continually for a long time.

Keywords: e-Learning, learners’ preference, emotion, design elements, Kansei
engineering, multivariate analysis

1. Introduction

E-Learning is a kind of web-based system to support learning using computer network as
one of learning media via the intranet/Internet. Many web developers compete to develop
different kinds of e-Learning systems. Almost all these systems are generally developed
based on ambiguous specification of interface’s design, mostly ignored the importance of
providing desired e-Learning system that can match with learners” implicit needs or desires.
Existing open source e-Learning systems are generally developed not for specific learners; it
is important to revise the system for specific learners based on specific academic institution.

© 2018 The Author(s). Licensee IntechOpen. This chapter is distributed under the terms of the Creative
InteChOpen 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. [{cc) ExgNN
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There are little e-Learning system design guides to observe a system that can maximally meet
learners’ expectations.

Usability is one factor to be considered in designing e-Learning system interface [1]. Besides
its usability, it is also important to pay attention on aspect of usefulness and functionality [2].
A knowhow to design more persuasive learning interface is one of the critical points.
E-Learning system developments are lacking consideration of psychological factors, which
includes expressing learners” emotions. This study focuses on observing learners’ psychologi-
cal factors because most of users of e-Learning system are learners.

Kansei engineering has been widely referred to explore the emotions in many kinds of prod-
uct design including software. This study uses Kansei engineering approach in its investi-
gation of learners’ emotion due to its ability to translate user’s psychological feeling into a
concept of emotion, which the research proposed to be incorporated into web-based e-Learn-
ing system design.

Many studies have been performed adopting Kansei engineering in many fields for product
development including software or computer applications. For example, it includes emotion
and entertainment in [3, 4], emotion and wheel chair in [5], emotion and e-commerce in [6, 7],
emotion and textile in [8, 9], and emotion and fashion design in [10]. However, there are only
few studies that report about learners’ emotion in the education domain.

Figure 1 describes the basic idea of Kansei engineering which explains recommendations of
solution as product design based on what user’s feeling. The founder of Kansei Engineering,
Mitsuo Nagamachi, Professor Emeritus of Hiroshima University, defines Kansei as a state
of mind, that is, psychological feeling and needs in mind [11]. Kansei is referred to the state
of mind where knowledge, emotion, and passion are harmonized [12]. Kansei engineer-
ing is established as a discipline that successfully assimilates Kansei, psychology, engineer-
ing, and statistics [13]. Kansei engineering is intended to improve product development
to win users’ heart and mind. It has in its methodology a systematic process to discover
users’ insight responses toward product display via several physiological and psychological
assessment methods. This knowledge will then be translated into product design specifica-
tions, which formulate a new product design based on user’s implicit emotional feelings and

Kansei Engineering

System (KES)

Psychological Feeling
(Kansei)

Design Selution

Figure 1. Principle of Kansei engineering [11].
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desires. In the case of e-Learning system, this methodology can be used to enable inclusion
of learners’ emotion, as positive emotion has been found to positively associate with learn-
ing activities [14, 15].

Figure 2 shows the diversity of users’ expressions that can be used as psychological measure-
ment in Kansei Engineering in Kansei Engineering. Eye movement, face expression, word, etc.,
can be used as gateway of users’ emotions to be analyzed. There are many alternative choices
to be used to gain users” emotions related to a product. In many studies of Kansei engineer-
ing, Kansei words are used as variable in evaluation and analysis to represent user’s emotion
related to product. A sample of product used in Kansei engineering is named as specimen.

Implementation of Kansei engineering in education’s domain started to appear in the end of
the 2000s. In e-Learning system almost all the users are students or learners. Kansei research
in this kind of domain mainly focused on learners. Study in [16] explains the element of col-
ors on e-Learning web interface, in the effort to enhance experience. Study in [17] reports the
aspect of emotion in interactive e-Learning system with the use of biometric signal and Kansei
engineering, by analyzing knowledge and emotion level. Study in [18] proposes a concep-
tual model for e-Learning using a software agent to recognize and respond to the learners’
emotional state during learning phase. Other studies of Kansei engineering in e-Learning can
be found in [19] which reports about Kansei semantic space in online database courseware
systems and [20] which reports a theoretical framework of playful interaction in mobile learn-
ing system. Chen [21], Hussin and Lokman [22], and Lokman [23] are other studies of Kansei
engineering to design an interface of web-based system development.

The aim of this study is to observe the relationships between learners” emotional factors (psy-
chological feeling) and the interface design of web-based e-Learning system. The result of this
research could be used as guide in ensuring that a selected e-Learning system has a desired
interface and function that suit to learners’ psychological requirement. This study especially
puts its focus of investigation to open source learning management system to be used as

KAMSEI GATEWAY
Psycho-physiological Analysis Psychosocial Analysis

Figure 2. Kansei gateway [6].
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platform of e-Learning system in higher educational institution. This study mainly analyzes
learners’ experience on the e-Learning and translation of emotion to e-Learning interface.

2. E-Learning system

E-Learning is a learning model that involves information and communication technology into
learning activities. Better learning process will be gained without changing conventional learn-
ing model. E-Learning plays important role in learning, because it provides learning tools to
support learning process optimally, but it is not to replace totally the conventional learning.

Nowadays, according to the growth of information technology, many education institutions
such as high education try to implement e-Learning to provide better learning environment
based on information technology, to give better service of learning activities. E-Learning
will support conventional learning by applying information technology, in order to improve
learners’ learning performance and learning experiences to get more valuable knowledge.

Another name of e-Learning is virtual learning, and in general it can be divided into two
types as follows:

¢ Synchronous system. All learners are required to participate on learning process in the
same time and are provided by tool to collaborate with other learners simultaneously. It
will impact on improvement of knowledge achievement during learning.

* Asynchronous system. In this case all learners are given flexible time to access the system
due to each phase or condition of learning. Learners are provided to be able to communi-
cate with each other using collaboration tools such as bulletin board system.

Most of e-Learning systems either open source or proprietary are generally web-based system
and have similar functions or have standard functions to support learning process effectively
and efficiently through the Internet. It is possible for education institution to analyze and
select the best one to be implemented in their institution. In e-Learning system, the important
thing is not only learning functions; learning environment is also an important thing such
as interface which acts as link between learners and system. Interface plays a key role in
making learners’ motivation of using e-Learning for a long time with pleasure and without
depression.

The interface’s body of web-based e-Learning system commonly is similar to common web-
based information system. Basically, it should consist of many design elements as follows:

* Header and footer

¢ Background (logo and color)

¢ Font (type, size, and color)

* Menu (position, type, and style)
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This study attempts to observe the relationship between design elements and learners” emo-
tion. In other words, using Kansei engineering it will translate the learners” emotion into
e-Learning system design elements; then learner-oriented interface can be proposed.

3. KEPack

This study adopts method of Kansei Engineering Type I (KEPack) due to its simplicity and
wide use in many product developments [2, 6, 10, 19, 20, 22, 23]. Figure 3 shows the sys-
tematic processes of KEPack. This study uses KEPack as methodology to process the input-
ted data from learners about what they emotionally feel after exploring each the interface of
e-Learning system.

At least five open source e-Learning systems [24-28] can be selected as specimens based on its
suitability to be adopted in the academic institution’s environment, to be used as specimen in
the Kansei evaluation session. The specimens are selected based on their visible differences in
design characteristics such as background color and page layout. The selected five specimens
in this study are Moodle, Efront, Opigno, Chamilo, and ATutor. Ten Kansei words represent-
ing psychological feeling are selected to represent psychological responses learners have with
the specimens. The Kansei words are as shown in Table 1. This study constructs each Kansei
words to five-point semantic differential (SD) scale to be used as measurement instrument in
the Kansei evaluation session. In this study one hundred learners are involved as participants.
Participants consist of first-grade university students. For further analysis data collection can
be categorized according to gender, age, and so on. Learners are required to give responses

@ Decision of strategy ®|® Evaluation experiment
@ Collection of Kansei (D Multivariate statistical
words analysis
@ Setting of SD scale @ Interpretation of the
of the Kansei words analyzed data
Collection of produc Explanation of the data
(T Collect f product ® Explanat f the dat
samples to designer(s)
&  Alist of Item/ (0) Check of designer’s
Category sketch with KE candidate
il - el

Figure 3. KEPack methodology [11].
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No. Kansei words Specimens
Moodle Efront Opigno Chamilo ATutor

1 Dynamic

2 Informative

3 Simple

4 Bright

5 Harmony

6 Comfort

7 Rigid

8 Unique

9 Passion

10 Formal

Table 1. Questionnaire using Kansei words and five-point scale semantic differential.

toward the specimens of e-Learning system. Each specimen is shown for a limited time one by
one in an experimental room; all participants rate their Kansei responses to fill the score (from
1 to 5) of every Kansei word into the Kansei checklist.

Multivariate analysis is performed to analyze the average data obtained from the evaluation
session. Existing software statistic such as XLStat or SPSS can be used for calculating ques-
tionnaire data. Finally, this study provides a recommendation of the desired open source
e-Learning system to be used in supporting learning process.

3.1. Data collection
In this study, questionnaire data from all participants are collected and then calculated its

average as shown in Table 2.

The data is analyzed by two kinds of multivariate analysis: principal component analysis for
analyzing distribution of Kansei words and specimens and factor analysis for exploring the
biggest emotion.

3.2. Coefficient correlation analysis

The relationship between emotions represented by Kansei words is shown in Table 3. According
to this result, Kansei word relationship can be divided into six categories such as very strong,
strong, enough, weak, very weak, and no relationship. For example, the emotion of bright has
strong relationship with the emotion of dynamic, but has no relationship with simple.

3.3. Principal component analysis

Table 4 and Figure 4 show the result of principal component analysis. According to data collec-
tion, there are many factors that have significant impact to the specimens. It provides evidence



Analysis Learners’ Preference in E-Learning System Using Kansei Approach
http://dx.doi.org/10.5772/intechopen.75620

No. Kansei words Specimens
1 2 3 4 5

1 Dynamic 3.02 2.85 3.04 3.09 3.15
2 Informative 3.1 3.3 3.4 3.29 2.9
3 Simple 2.98 3.14 3.05 2.96 3.01
4 Bright 2.96 2.84 3.02 3.02 3.14
5 Harmony 291 2.83 29 3.01 3.27
6 Comfort 3.14 2.74 3.06 3.17 3.03
7 Rigid 3.21 3.03 3.0 2.79 2.9
8 Unique 3.13 32 2.81 2.85 3.08
9 Passion 3.13 2.93 2.92 2.73 3.01
10 Formal 3.03 3.0 3.03 2.98 2.91

Table 2. Average data from all participants.

Kansei Dynamic Informative Bright Harmony Comfort Rigid Simple Unique Passion Formal
words

Dynamic 1 -0.510 0.967 -0.778 -0.456 -0.802 -0.493 -0.068  -0.539
Informative 1 -0.557 -0.790 -0.158 -0.057 0348  -0494 -0549 0.714
Bright 1 -0.609 -0.464 -0.626 -0.429 -0.011  -0.639
Harmony 1 0.320 -0.502 -0.458 -0.046  0.037 -0.909
Comfort 1 -0.141 -0.958 -0.592 -0.062  0.038
Rigid 1 0210 0530 -0.606
Simple 1 0.419 0.056 0.156
Unique 1 0.623 -0.154
Passion 1 0.111
Formal 1

Table 3. Kansei word relationship.

of the variability for each D1 to D4. The level of variability of D1 is 47.771%; D2 is 29.407%,
respectively. The total cumulative value of D1 and D2 is 77.178% more than threshold value
of 70%. It means that these two factors of D1 and D2 can be used for further analysis because
these factors have enough influence for representing learners” emotions toward the five open
source e-Learning systems.

Figure 5 shows the result of analysis using principal component vector (PCV) analysis. PCV
is used to visualize direction and strength of emotion over the structure of emotion, to deter-
mine Kansei area [6]. It shows the distribution of e-Learning systems according to learners’
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D1 D2 D3 D4
Variability (%) 47.771 29.407 18.679 4.143
Cumulative (%) 47.771 77.178 95.857 100.000
Table 4. Percentage of variance.
120,000
100,000 --_._F'_'_'____ —
BD.000 -‘H_'_'__.,-o-"""'
. -
G0.000 -"_‘_,..-r"'
40,000
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Figure 4. Factors from principal component analysis.

emotions. Evidence showed in Figure 5 that specimen ATutor, which is found residing in the
positive x and y axes, is nearest to emotion of harmony. On the other hand, Chamilo is some-
what near to emotion of comfort, Opigno is near to emotion of informative, Efront is near to
emotion of simple, and Moodle is mostly near to rigid.

3.4. Factor analysis

This analysis is to refine the result of principal component analysis. Varimax rotation is used in
this analysis to generate more accurate result. Table 5 shows the result of this analysis. There
are two factors with contribution level, respectively, with Factor 1 of 46.838% and Factor 2 of
29.050%. This means that Factor 1 has the highest score of contribution. In cumulative per-
centage, Factor 1 and Factor 2 have represented 75.889% of total contribution. Analysis using
these two factors is conducted to determine the coefficient of emotion and generate variability
scores for each 10 Kansei words, as shown in Tables 6 and 7.

The factor scores shown in Tables 6 and 7 are sorted in ascending order to determine the influence
of emotion in e-Learning system. The research set the reference threshold to 0.8. Based on Factor 1,
the emotions that have score of more than 0.8 are bright, dynamic, and harmony. Based on Factor
2, there is only the emotion of unique. Factor 1 and Factor 2 are represented by the emotion of har-
mony and the emotion of unique, respectively. The emotion that has biggest impact is harmony.
Other emotions shown in Tables 6 and 7 have value lower than 0.8, and thus it can be ignored
because they have less influence to emotion in the selected open source e-Learning systems.

According to this result, it can be concluded that the emotion has influence to preferred sys-
tem. The emotion or psychological aspect should be considered in selecting the open source
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Figure 5. Principal component vector.

Factor 1 Factor 2
Variability (%) 46.838 29.050
Cumulative (%) 46.838 75.889
Table 5. Factor analysis.
Kansei words Factor 1
Informative -0.819
Formal -0.787
Simple -0.628
Rigid -0.376
Unique -0.093
Passion 0.128
Comfort 0.527
Bright 0.896
Dynamic 0.903
Harmony 0.968

Table 6. Emotion impact priority based on Factor 1.

e-Learning system which is harmony and as alternative emotions which are unique, dynamic,
and bright. Academic institution should recommend developer to give full attention to these
emotions when designing interface of e-Learning system.
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Kansei words Factor 2
Informative -0.570
Comfort -0.540
Dynamic -0.385
Bright -0.270
Formal -0.136
Harmony 0.028
Simple 0.402
Rigid 0.658
Passion 0.795
Unique 0.907

Table 7. Emotion impact priority based on Factor 2.

3.5. Partial least square

The evaluation using partial least square needs two kinds of data such as average data of
questionnaire and all specimens’ design elements. As shown in Table 8, data of design ele-
ments consists of each specimen’s design elements in a form of table with value of 0 and 1; if
a specimen has the element, it will be set as 1; if a specimen has no element, it will be set 0.

Partial least square combines these two kinds of data to generate data of design elements
based on learners’ emotion as shown in Table 9. Comprehensive investigation can be imple-
mented in order to determine link between emotion and design elements.

The results of this analysis are what kind of design elements should be considered when
designing interface of e-Learning based on learners” emotion. The biggest emotion evaluated
by factor analysis will be the critical point of design elements to be considered. In this case,
factor analysis’s result shows that the emotion of harmony has greatest impact in designing
an interface of e-Learning.

No. Kansei BGColorWhite BGColorGray = BodyFontl0  BodyFontl2  HeaderColorWhite

words
1 Moodle 1 0 0 1 1
2 Efront 0 1 0 1 1
3 Opigno 0 1 0 1 0
4 Chamilo 1 0 1 0 1
5 ATutor 1 0 0 1 1

Table 8. Design elements of specimens.
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Variable Coefficient Range Impact
BGColorWhite -0.0974

BGColorGray 0.0974 0.1948 v
BodyFont10 0.0482

BodyFont12 -0.0482 0.0964 v
BodyFontArial 0.0050

BodyFontCalibri -0.0050 0.0100 -
HeaderColorWhite -0.0050

HeaderColorGray 0.0349

HeaderColorGreen 0.0424

HeaderColorBlack -0.0712 0.1136 v
HeaderLogoOK 0.0000 0.0000 -
HeaderImgOK 0.0050 0.0050 -
TopMenuBGColGreen -0.0482

TopMenuBGColGray -0.0296

TopMenuBGColWhite 0.0000

TopMenuBGColBlack 0.0424 0.0906 -
TopMenuFontSmall 0.0424

TopMenuFontMedium -0.0689 0.1113 J
TopMenuAboveHeader 0.0424

TopMenuBelowHeader -0.0689 0.1113 v
BodyMenuRight -0.0238

BodyMenulLeft -0.0628

BodyMenuCenter 0.0349 0.0977 J
BodyMenuText -0.0974

BodyMenulcon 0.0974 0.1948 J
BodyMenuTextSmall -0.0349

BodyMenuTextMedium 0.0349 0.0698 -
SearchBarAsLink -0.0235

SearchBarAsTextbox 0.0628 0.0863 -
SearchBarAtTopCenter -0.0712

SearchBarAtTopRight 0.0974 0.1686 v
Average of range 0.0964

Table 9. The impact of design elements.
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3.6. Recommendation of design elements

For further analysis to support interface design, it needs to calculate the importance of each
design element, using procedure as follows [12]:

i. Calculate the range of each category of elements
ii. Calculate the average of all ranges

iii. Compare the average with each range of category; if range of category is bigger than the
average, it means that the element of this category has high impacts on interface design.
Otherwise, the category has low impact.

According to the result shown in Table 9, the emotion of harmony-based design elements of
interface of e-Learning is focused on element that has high impact. E-Learning’s interface is
recommended as follows:

i. Background color: gray
ii. Font type: Arial
iii. Font size: 10px
iv. Header background color: green
v. Header has an image
vi. Top menu font: small
vii. Top menu position: above header
viii.Body menu position: center
ix. Body menu type: icon
x. Search bar position: top right

Other elements which have low impact are still considered as alternative design element; it
can be changed with different values.

4. Conclusion

This chapter explores the potential of Kansei engineering implementation in e-Learning anal-
ysis and design. E-Learning development is lacking in terms of defining the emotional aspects
for design. Thus, this chapter has attempted to engineer emotion in e-Learning system design
to fill in the gap of design requirements geared to learners’” emotional responses.

Kansei engineering has been adopted to analyze learners’ psychological needs and desire in
an e-Learning system. In this study, psychological factors are represented by Kansei words to
classify them into the concept of emotion in e-Learning systems. Using principal component
analysis, factor analysis, and partial least square, this study finds that harmony is the emotion
that has the highest influence to the design concept of interface of e-Learning systems.
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The proposed method in this study can be used for more specific object, for example, the con-
tent of learning material, in order to provide the proper learning material based on learners’
psychological aspects.

Further study is proposed to investigate e-Learning system using Kansei engineering based
on wider population and demography, to investigate e-Learning interface design elements
in more detail. It is critical to explore design element more detail in order to enhance open
source platform of e-Learning system based on learners’ emotion.
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Abstract

The University of South Africa (UNISA) is the largest open distance e-learning (ODeL) uni-
versity in the continent of Africa, with a student headcount more than 300,000. Over two
decades after the transition from apartheid to democracy, vast inequalities across race,
class, gender and socio-economic status persist in South Africa, with the majority of the
African people being the most affected. Demographically, the African people constitute
about 80.8% of the country’s total population, compared to whites, who constitute a mea-
gre 8.8%, yet African households carry the highest burden of poverty, living way below the
official poverty line of $1.90/day as determined by the World Bank and other international
agencies. This chapter explores these inequalities and ponders on the role of e-learning
for this poorest section of society in a country where modern technological devises in the
form of information and communication technologies (ICTs) and access to the Internet are
perceived to be ubiquitous. South Africa’s Department of Higher Education and Training
(DHET) commits to “an expansion of open and distance education and the establishment of
more ‘satellite’ premises where universities or colleges provide classes at places and times
convenient to students (including in rural areas)”. This chapter also explores the role of
UNISA in the provision of distance learning through structured and sustainable e-learning.

Keywords: South Africa, inequalities, UNISA, open distance e-learning

1. Introduction

The University of South Africa (UNISA) is the largest open distance e-learning (ODeL) institu-
tion in the continent of Africa, with a massive student headcount more than 300,000 [1-4].
According to UNISA [5], in 2011, 91% of its students were South Africans, 6.6% came from the
Southern African Development Community (SADC) region, 1.3% came from the other African
countries, 0.5% came from the rest of the world, while there was no information about the

© 2018 The Author(s). Licensee IntechOpen. This chapter is distributed under the terms of the Creative
InteChOpen 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. [{cc) ExgIN
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outstanding 0.1%. UNISA has been described as a mega university, and the only dedicated dis-
tance education provider in the African continent [3, 6-10]. Van Broekhuizen [11] argued that
UNISA is South Africa’s foremost distance learning institution that accounts for roughly half
of all enrolments in the initial teacher education programmes. He noted that, by 2013, UNISA
accounted for 36% of South Africa’s higher education enrolments. To that end, it is his conten-
tion that “trends in South African HE enrolments and graduations will, to a large extent, be
a reflection of the underlying trends in enrolments and graduations at UNISA” ([11], p. 18).

In this chapter, we explore UNISA’s provision of distance education through e-learning in a
country that is marked by vast socio-economic inequalities and extreme levels of poverty. We
shall differentiate between distance education and e-learning [12]. On the one hand, “distance
education” is “a set of methods or processes for teaching a diverse range of students located
at different places and physically separated from the learning institution, their tutors/teachers
as well as other students” ([13], p. 1). On the other hand, e-learning “encompasses any form
of telecommunications and computer-based learning” ([14], p. 8). We ponder on the potential
empowering role of e-learning, especially for the poorest of the poor African people who were
previously excluded from opportunities by apartheid policies and legislation. South Africa’s
Department of Higher Education and Training (DHET) [15] is committed to “an expansion of
open and distance education and the establishment of more ‘satellite’ premises where univer-
sities or colleges provide classes at places and times convenient to students (including in rural
areas)”. The reason for this is that just over two decades after the transition from apartheid to
democracy, South Africa remains a vastly unequal society, by race, class, gender and socio-
economic status. The country’s Gini coefficient' is estimated to be approximately 0.65 based
on expenditure data (per capita excluding taxes) and 0.69 based on income data [17]. The pre-
viously privileged white minority populations continue to enjoy living standards comparable
to those of the First World, while the previously marginalised majority of the African people
continue to live in abject poverty, way below the official poverty line as determined by the
World Bank and other international agencies. Drawing on Sir Benjamin Disraeli’s 1845 novel
Sybil, or Two Nations, Mbeki [18] described South Africa as “Two Nations”.

We therefore make bold to say that South Africa is a country of two nations. One of these nations is
white, relatively prosperous, regardless of gender or geographic dispersal. It has ready access to a devel-
oped economy, physical, educational, communication and other infrastructure. This enables it to arque
that, except for the persistence of gender discrimination against women; all members of this nation have
the possibility to exercise their right to equal opportunity, the development opportunities to which the
constitution of 1993 committed our country.

The second and larger nation of South Africa is black and poor, with the worst affected being women in
the rural areas, the black rural population in general and the disabled. This nation lives under condi-
tions of a grossly underdeveloped economic, physical, educational, communication and other infrastruc-
ture. It has virtually no possibility to exercise what in reality amounts to a theoretical right to equal
opportunity, with that right being equal within this black nation only to the extent that it is equally
incapable of realisation.

‘The Gini coefficient or index is a prominent measure of income inequality. It leverages a scale of 0-1 to derive deviation
from perfect income equality. A Gini index of 0 would imply perfect income equality, while an index of 1 would imply
complete income disparity (see [16]).
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This chapter is divided into four sections. First, we sketch South Africa’s political landscape,
which is marked by instability, uncertainty and unpredictability. These features are a causal
effect of the country’s ailing and shrinking economy. South Africa’s economic growth rate
is estimated at a dismal 0.7%, while unemployment is rising. Second, we touch on UNISA
as a mega university given its size, and the aggregated resources and capacities at its dis-
posal. During the period 2013-2016, UNISA’s student headcount enrolments were more
than 300,000, drawn from South Africa, the rest of the African continent and worldwide.
Third, we explore UNISA’s role in the delivery of distance learning through e-learning. We
differentiate between distance learning and e-learning. While we take distance learning to
refer to an aggregate of methods for teaching diverse students that are located at different
places and therefore physically separated from the learning institution, lecturers and fel-
low students, we take e-learning to refer to “the delivery of content via all electronic media,
including the Internet, intranets, extranets, satellite broadcast, audio/video tape, interactive
TV and CD-ROM” [19]. In the fourth and final sections, we offer some concluding remarks.

2. South Africa’s political landscape

South Africa’s political landscape is uncertain, unstable and unpredictable. The president of the
country is embroiled in scandals and faces 783 charges of corruption [20]. As a result, the coun-
try’s economy is in a state of disarray and shrinking. In his maiden mid-term budget speech,
finance minister Malusi Gigaba proposed a downward revision of the country’s economic
growth from 1.3 to 0.7% for 2017. He estimated the deficit at 4.7%, and projected the country’s
economic growth “to increase slowly reaching 1.9 per cent in 2020” ([21], p. 15). It is therefore
no wonder that South Africa’s adult unemployment rates, especially among the African people,
who were previously excluded from socio-economic opportunities and privileges, were at a
record high of 27.7% in 2017 (see Figure 1).

1
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Figure 1. South Africa’s unemployment rates. Source: Statistics South Africa [22, 23]. Quarterly Labour Force Survey.
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Figure 2. SA’s youth unemployment rates (15-34 years). Sources: [24, 25].

South Africa’s youth (15-34 years) unemployment rates are even worse than adult (35—
64 years) unemployment rates. For instance, during the period 2012-2016, youth unemploy-
ment was above 35%, peaking at 38.8% in 2016 (see Figure 2). These high unemployment rates
are a manifestation of flawed economic policies that do not augur well for investor confidence
in the country.

It therefore came as no surprise that in April 2017 international credit rating agencies Fitch,
and Standard & Poors (S5&P) decided to downgrade South Africa’s economy to non-invest-
ment grade, commonly known as junk status. As Hlongoane [26] observes,

The real task for South Africa is to get its political house in order, which will be the foundation for an
economic turnaround. The uncertainty around the country’s ability to pay its debts stems in part from the
perception that there is no political will to stem the ballooning debt problems, and no will to institute the
kind of reforms that can drastically improve education and the management of public assets such as Eskom.

What does the downgrade of the country’s economy to junk status mean to ordinary South
Africans? Our immediate response would be: mammoth socio-economic challenges and dev-
astating hardships, especially for the majority of previously disadvantaged African people
who are in the margins of the country’s economic opportunities and live below the poverty
line®. South Africa will not be able to attract foreign direct investments, which are essential
for injecting the much needed capital to fund projects in agriculture, mining, manufacturing,
utilities, construction, trade, transport and finance, which create jobs. Second, the country
will fall into recession. The price of consumables such as food as well as basic necessities

*The World Bank’s international poverty line of $1.90/day is based on a collection of national poverty lines, which were
originally used to set the international poverty line of $1.25/day at 2005 purchasing power parity (see [27, 28]).
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such as electricity, illuminating paraffin, and petrol and/or diesel will rise exponentially. The
value of the local currency (the South Africa Rand) will diminish. People’s buying power will
be eroded. Interest rates will rise as the banking sector scampers to protect its lending prac-
tices with a view to ensuring return on investment. Ordinary people’s eligibility for loans
will be lost. Those that have mortgaged properties or own vehicles on higher purchase (HP)
will be forced to consider downgrading or selling (see Figure 3).

Demographically, the African people constitute about 80.8% of the country’s total popula-
tion [22, 23], while whites constitute a meagre 8.8%, yet whites constitute over 80% of the
university professoriate [30, 31]. During the period 2012-2016, whites dominated top man-
agement positions in the South Africa labour market (see Figure 4). Statistics South Africa
[17] reported that “In terms of the poverty share, black African households made up the vast
majority of poor households. In 2006, they accounted for 93. 2% of all poor households - a
proportion that marginally grew to 93. 7% in 2009 and to 93.9% in 2011”. Statistics South
Africa ([22, 23], p. 81) stated that “Given the high incidence of poverty ... black Africans
continue to carry the highest burden of poverty in the country”. For Statistics South Africa
([22, 23], p. 21), “South Africa would not likely achieve the target of reducing inequality to
0.6 by 2030”.

In the following sections, we examine the different ways in which UNISA can intervene in the
above-sketched scenario through its provision of distance learning through e-learning.

Figure 3. The meaning of South Africa’s junk economy status. Source: Adapted from Republic of South Africa, National
Treasury [29].
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Figure 4. SA population distribution for top management. Source: Commission employment equity reports [32-36].

3. UNISA as a mega university

UNISA has been described as a mega university, and the only dedicated distance education
provider in the African continent [3, 6, 7, 9-11]. In his book, Mega Universities & Knowledge
Media: Technology Strategies for Higher Education, Professor John S. Daniel [6] of the Open
University, United Kingdom (OU UK) described UNISA as the oldest mega university which
began as the University of the Cape of Good Hope in 1873 when it was an examining body
for affiliated university colleges. In 2018, UNISA will celebrate 144 years of existence. Letseka
and Pitsoe [4] described UNISA as “the largest university on the African continent”. Daniel [6]
noted that, by 2010, UNISA had a projected student headcount of 290,000. At the time of writ-
ing, in 2017, UNISA’s student headcount enrolments stood at 350,641, confirming its status as
one of the world’s mega universities (see Figure 4).

Daniel noted that as far back as the mid-1990s, UNISA has been regarded as (Figure 5):

A vita academia which centres round the adult learner and creates an environment of lifelong learning
through systems of adult basic education, student support and interactive means of teaching technolo-
gies. Furthermore, this vision of vita academia acknowledges the existence of all other institutions of
higher learning and foresees a very broad co-operation with them to bring about living systems of dual-
mode teaching.

UNISA’s ([37], p. 8) Strategic Plan 2016-2030 articulates the university’s vision as “The African
University shaping futures in the service of humanity”. In the same vein, UNISA [13] commits
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Figure 5. UNISA enrolments, 2013-2017. Source: UNISA's institutional information and analysis portal.

“to advancing social justice with an emphasis on redress, equity and empowerment of the
previously disadvantaged groups in South Africa such as blacks, women, people with disabil-
ities, the rural and urban poor and adults generally who have missed out on opportunities to
access higher education”. It seeks to position itself “as a leading provider of higher education
opportunities through open distance learning (ODL) nationally, on the African continent and
internationally”. In its Strategic Plan 2015, UNISA [38] noted that the institution “is unique in
the sense that it is the only dedicated distance education institution, and justly claims to be the
only truly national university. Its size, and the aggregated resources and capacities at its dis-
posal, place it in a position to make a vital contribution to development in Southern Africa”.
The Strategic Plan further stated that UNISA’s “geographical reach enables it to support high-
level capacity development beyond the borders of South Africa, especially on the continent”.

The above-mentioned commitments are consistent with the commitments made by South
Africa’s Department of Higher Education and Training (DHET). For instance, the DHET ([15],
p. 8) is committed to “an expansion of open and distance education and the establishment of
more ‘satellite’ premises where universities or colleges provide classes at places and times
convenient to students (including in rural areas)”. The DHET ([15], p. 22) further commit-
ted to “establishing dedicated distance education capacity at one or more of the community
colleges, with the requisite resources and capacity to provide education and training oppor-
tunities to eligible youth and adults who are unable to attend face-to-face institutions”. In its
Draft Policy Framework for the Provision of Open Learning and Distance Education in South African
Post-school Education and Training, the DHET ([39], p. 1) adopted “open learning as a strategy
to increase access to education and training opportunities for all and to construct quality
learning environments which take account of learners’ context and use the most appropriate
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and cost-effective methods and technologies”. It is the DHET's ([39], p. 55) stance that “like
distance education, open learning focuses directly on making access to learning a primary
goal, and may use the benefits of online and e-learning to achieve this end”.

The DHET ([39], p. 34) advocated distance education and specifically e-learning to provide
increased access to post-secondary education and training opportunities for those who can-
not or choose not to enrol for traditional campus-based provision; and second, to lower costs
per student by collaborating in curriculum design and materials development, by spreading
some teaching and support costs across larger number of learners and by obviating the need
for continuing investment in physical infrastructure. It envisions a new post-school education
and training system (PSET), that is, responsive to the social, economic and transformative
needs of the country, and that will increase “access to, and success in learning through open
learning in PSET Institutions” ([39], p. 6).

4. UNISA’s role in e-learning in South Africa

In this penultimate section, we broach UNISA’s provision of e-learning in these challenging
times. In our introductory remarks earlier, we highlighted the fact that South Africa’s socio-
economic and political landscape is marked by instability, uncertainty and unpredictability.
In Section 2, we touched on South Africa’s enduring and vast inequalities, which are by race,
class and gender. We showed that while the African people constitute the vast majority of
the country’s population, the whites, who are a minority, continue to enjoy living standards
comparable only to those of First World countries. The opposite is the case with the majority
of the African people, who continue to live in abject poverty, way below the official poverty
line of $1.90/day as determined by the World Bank and other international agencies. It there-
fore comes as no surprise that Statistics South Africa ([22, 23], p. 21) is convinced that “South
Africa would not likely achieve the target of reducing inequality to 0.6 by 2030”.

There has been a bourgeoning interest in e-learning among South African academics ([40-44];
Swanepoel, de Beer & Muller, 2009]). For instance, Venter et al. [41] explored “the antecedents
of e-learning use among advanced business students at UNISA”. Mbatha and Naidoo [42]
examined “e-learning as a transformational educational tool in collapsing the transactional
distance among communication science students at UNISA”.

Meier [44] draws on the multi-institutional study between School-Net South Africa, the
University of Jyvidskyld in Finland and the University of South Africa’s School of Education
to inquire “whether intercultural understanding can be achieved through e-learning”. It is her
view that “terms such as ‘e-learning’, ‘online learning’, ‘virtual learning’, ‘web-based learn-
ing’, ‘internet-based learning’ and ‘resource-based learning’, all refer to the use of Internet
technologies to provide education” ([44], p. 661).

Swanepoel et al. ([60], p. 311) explored the use of “satellite classes to optimise access to and par-
ticipation in first-year business management” at the neighbouring University of Pretoria, while
Engelbrecht [43] explored “the reasons why universities are driven to implement e-learning”.
Her aim is “to identify the critical issues in the e-learning models that have to be addressed in
a strategic planning process for the implementation of e-learning or the adjustment of existing
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e-learning initiatives”. The above-cited literature confirms our expressed view that there is “a
bourgeoning interest in e-learning among South African academics”.

It is our conviction that UNISA is “ideally placed to play a leading role in increasing access to
higher education for marginalized communities”, and “to support high-level capacity develop-
ment beyond the borders of South Africa, especially on the continent” ([38], p. 2). As Africa’s
largest and the only dedicated distance learning institution, UNISA has the necessary capabili-
ties to mount structured and sustainable e-learning, understood as “a wide set of applications
and processes, including computer-based learning, Web-based learning, virtual classrooms, and
digital collaboration” ([19], p. 15). Bates [14] noted that governments “see e-learning as a new
knowledge-based industry, able to lever the advantage of advanced educational systems to cre-
ate educational products and services that can be marketed internationally”. In the same vein,
South Africa’s DHET ([39], p. 3) “views ICTs and e-learning as very significant aspects of open
leaning approaches”, and as “critically important tools in the struggle against poverty, under-
development and marginalisation” ([39], p. 26). The DHET ([39], p. 11) categorised e-learning
as “digitally supported, digitally dependent, internet supported, internet dependent, and fully
online” (see Figure 6).

There is, therefore, a sense that e-learning can potentially create the desired impact in efforts
to widen access to higher education with success. For instance, the DHET ([39], p. 55) noted
that while, “distance education is well-known for increasing the educational reach of institu-
tions, and for providing learning opportunities to many who would otherwise be deprived of
formal learning...open learning may use the benefits of online and e-learning to achieve this
end”. Boddy et al. ([19], p. 17) identified the following advantages of e-learning:

* Learning becomes more active and dynamic when compared to traditional in-class learning,
allowing it to be cantered on the students and their learning, instead of focusing on the class-
room activities.

* Access to a vast quantity of resources is possible and at lower cost.

* Learning can be differentiated pedagogically, it can accommodate different learning
styles, allow students to work at their own pace and facilitate learning through a variety
of activities.

* New tools and social media encourage collaboration between students and the community,
without barrier to space and time.

* Those same tools allow for the development of virtual communities that can persist after
the program/course is done.

¢ IT and the Internet can transform processes and institutions, transforming, in consequence,
the ways of teaching and learning and opening the door to innovation and new pedagogical
theories.

No digital support Digitally-supported Internet-supported Internet-dependent  Fully online

—

Figure 6. DHET’s categorisation of e-learning.
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In this section, we briefly sketch UNISA’s capacity for e-learning. As Prinsloo [45] pointed out,
“Through the years Unisa has always embraced a range of technologies to enhance teach-
ing and learning such as audio cassettes, video cassettes, DVDs, satellite broadcasting and
video conferencing and increasingly more effective use of MyUnisa”. UNISA [46] stated that
UNISA’s “Students have access to a menu of support services ranging from face-to-face tuto-
rials to video conferences, satellite broadcasts and e-tutors”. What we shall attempt to do in
this penultimate part of the chapter is to demarcate UNISA’s e-learning initiatives and prac-
tices such as the institution’s online learning management system (LMS) known as MyUnisa,
the uses of video conferencing (VC) and Satellite Broadcast (S5B) and the role of the UNISA
Telecentre Community Outreach (TCO) initiative. We shall close with an exploration of
UNISA’s Integrated Tutor Model (ITM).

4.1. MyUnisa

UNISA’s provision of e-learning is done through the Learning Management System (LMS)
known as MyUnisa [41, 42, 47]. Mbatha and Naidoo [42] described MyUnisa as “the e-learning
resource developed by the university to improve communication between lecturers and stu-
dents, while also improving its services to students to ensure a seamless learning experience”.
They argued that MyUnisa “has been developed to supplement and enhance academic inter-
actions and improve communication between UNISA and its students, as well as provide an
opportunity for engagement among students”. It is their view that MyUnisa is used “to bridge
the transactional distance in order to ensure increased engagement among all stakeholders”
([42], p. 170). In the same vein, Venter et al. [41] posited that MyUnisa “uses the Sakai platform
and offers tuition and administrative functions to develop and enhance academic interaction
and improve communication between UNISA and its students”. MyUnisa features a wide
range of e-learning enabling functions among which we want to mention the course administra-
tion and my students.

The course administration section is a platform for staff to manage course assessment plans;
assign and manage assignments, course readings, examination question papers and exam-
ination statistics; F1 concessions—supplementary concessions that are granted to students
who have one outstanding module to complete a qualification, and to manage Tutor Student
Grouping.

The my student section provides staff with facilities for storing information on students’
admissions; students’ assignments, assignment status reports and marking statistics; aca-
demic records, examination results and financial details; students’ lists and students’ mailing
lists; capturing and recording of masters and doctoral students’ activities, that is, submission
of research proposals and progress being made in the research.

Each course portal provides space for announcements, uploading of official study material
and additional resources and prescribed books. It also features the Discussion Forum Portal,
where staff can post important announcements and notices for students; reply to student
queries and initiate exchanges among students on course-related issues, or intervene where
there is an impasse and give direction in ongoing discussions among students. The Discussion
Forum Portal provides a user-friendly and enabling space for staff-to-students and student-to-
student sharing of ideas and experiences online.
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Additionally, each course portal features a Course Site Tools section, which provides a wide
variety of e-learning tools from which the lecturers can choose. These include, among others:

® Welcome Message: for generating a welcome message to students at the start of the course.
* Announcements: for posting current, time-critical information.

* Blog: an online collaborative writing tool allowing posts and comments.

* Calendar: for showing a summary of scheduled events for the course.

¢ Course Contact: which stores students’ e-mails for communicating with the students.

* SMS Messages: for sending bulk SMS text messages to students.

* Discussion Forum: which enables the students to discuss study-related matters, and for lec-
turers to mediate and give direction to the discussion.

* Drop Box: which provide a private file sharing between the lecturers and the students.
* Wiki: for collaborative editing of pages and content.

* Meetings: this is a Sakai conferencing tool.

* Podcast: for the management of individual podcasts and podcast feed information.

¢ Polls: for initiating and managing anonymous polls or voting.

¢ Syllabus: for staff to post summary outlines and requirements.

In a study of access and usage of MyUnisa that involved 22,216 UNISA online students,
Liebenberg et al. ([48], p. 257) found that 91% of students who participated online had regular
access to the Internet, which meant that 9% of online students did not have regular access to
the Internet. Their study found that online students who had access to the Internet mostly
accessed it from home (57%) and work (51%). The vast majority (82%) of online respondents
owned a mobile device that is capable of accessing the Internet.

4.2. Video conferencing and satellite broadcasting

UNISA makes use of “videoconference technology for the purpose of discussion classes,
meetings and tutorials” ([49], p. 2), and “as a way of bridging the time, geographical, eco-
nomig, social, educational and communication distance between students and the institution,
students and academics, students and courseware and students and peers” ([50], p. 4). UNISA
([61], p. 11) defined video conferencing “as an interactive means of communication between
two or more locations. The interactivity is accomplished by various means, but the most com-
mon include live video and audio feed in both directions”. Video conferencing allows lectur-
ers to use computers to display PowerPoint presentations or play music clips for the purpose
of promoting discussion and interaction.

On 2 June 2010, the Senate of UNISA approved the use of video conferencing (VC) and Satellite
Broadcast (SB) sessions free of charge to all registered students ([51], p. 3). As Prinsloo [45]
pointed out, “Although Adobe Connect is a licensed software in the same league as Elluminate
and Wimba, there is Open Source Software available such as BigBlueButton which is already
available in the Unisa context”. Swanepoel et al. ([60], pp. 311-312) argued that.
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One method of increasing student teacher (two way) communication is through interactive satellite
classes (real time verbal communication), which have the capacity to re-humanize distance education
and are more accessible to the majority of UNISA students who are far removed from the major cities.

UNISA ([61], p. 8) defined satellite broadcast (SB) as “the distribution of visual images by
means of a satellite link. It is less interactive than video conferencing, but more cost-effective.
Students can see their lecturer, but their lecturer can’t see them”. One of the disadvantages
of satellite broadcasts is that they encourage passive viewing instead of active participation.
Students do not have control over the medium and are unable to stop the flow of information
to ask questions and request clarification.

4.3. The Telecentre community outreach (TCO)

In its Strategic Plan 20162030, UNISA [37] provided for the university to “Upgrade ICT plat-
forms at all student centres and regions to promote ICT accessibility” and to “Sign agreements
with, at least, 2 Multi-Purpose Centres in each province to serve as sites for the uploading and
downloading of students’” assignments” ([37], p. 72). UNISA [52] stated that

The identification and contracting of Telecentres across the country is an effort to contribute to a posi-
tive student experience by providing tools for students to access ICTs with ease. Telecentres are located
within communities (mostly rural) and are usually public organizations that are funded by the govern-
ment, such as public schools; non-profit organizations (NPOs); agencies.

UNISA has established collaborative agreements with Telecentres throughout the country
under the auspices of the Telecentre Community Outreach (TCO). In its submission to the
Council on Higher Education (CHE) with reference to Quality Enhanced Project (QEP),
UNISA [53] stated that

* “The institution has video conferencing facilities at the Muckleneuk and Florida campuses
and across all regional learning centres to enhance the learning experiences of students”.

* “The institution has an initiative wherein it identifies centres with functioning computers
(Telecentres), particularly in areas where the regional learning centres are not within easy
reach for our students, to facilitate student access to computers”.

* “The regional learning centres have well-resourced computer laboratories to enable stu-
dents to download and upload their study material as well as engage in other teaching and
learning activities”.

The main objective of the TCO is to reach out to the rural and remote students nationally by
providing them with access to the Internet/computer facilities, for academic purposes.

4.4, The integrated tutor model (ITM)

According to the UNISA Tutor Model, tutorials emphasise collaborative learning (group work)
among students. They promote social integration particularly at the first-year level. Students
who enter higher education are provided with a tutor who will guide them as they grapple with
the many challenges that often confront students entering university directly from a school envi-
ronment ([54], p. 5). Tutorials therefore offer “a facilitative space”. Concomitantly, the tutor’s
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role is facilitative. It entails encouraging dialogue between tutors and students, among students,
and between the student and the academic and administrative structures of UNISA [54].

The notion of dialogue was made prominent by, among others, Greek philosopher Plato in
his dialogues such as The Republic, Crito, Euthyphro, Protagoras, and the Meno, which feature
Socrates as the central character. Gonzales [55] described dialogue “as a face-to-face conversa-
tion that can answer questions, choose whom it addresses and when”. During the interview
by Donaldo Macedo, Brazilian philosopher of education Paulo Freire ([56], p. 379) argued
that “dialogue characterizes an epistemological relationship...I engage in dialogue because
I recognize the social and not merely the individualistic character of the process of knowing.
In this sense, dialogue presents itself as an indispensable component of the process of both
learning and knowing”. In his seminal book, Pedagogy of the Oppressed, Freire [57] argued that
“problem-posing education sets itself the task of demythologizing. Banking education resists
dialogue; problem-posing education regards dialogue as indispensable to the act of cognition
which unveils reality”.

Commeyras [58] makes a case for the promotion of “critical thinking through dialogical think-
ing. Her take on critical thinking draws of Robert Ennis [59], who defined critical thinking
as “reasonable reflective thinking that is focused on deciding what to believe or do...Critical
thinking involves both dispositions (e.g., open-mindedness, reason seeking, and sensitivity
towards other's feelings and knowledge) and abilities (e.g., engagement in argument analysis,
question identification, credibility assessment, and inference)”. It is Commeyras [58], p. 487)
contention that “In a dialogical approach to teaching, students learn to argue for and against
each and every important point of view and each basic belief or conclusion that they are to
take seriously”. Our view is that in an open distance e-learning environment such as UNISA
where tutoring is offered online, hence e-tutoring, an e-tutor is a person who undertakes the
role to support and enable students to engage in the above-mentioned forms of dialogical
conversations online, thus providing personalised student support.

5. Conclusion

In this chapter, we outlined the way by which UNISA, which is the oldest mega university in
the continent of Africa with a student enrolment more than 300,000, is ideally placed to play
a leading role in the delivery of distance learning through structured and sustainable e-learn-
ing. We sketched South Africa’s socio-economic and political landscape, which we argued, is
marked by instability, uncertainty and unpredictability. We showed that because of this land-
scape, South Africa is the most unequal society. We broached the country’s demographics,
showing that Africans constitute about 80.8% of the country’s total population, while whites
constitute a meagre 8.8%, yet in terms of top management positions in the labour market
whites dominate, and they also constitute over 80% of the entire university professoriate.

We sketched the country’s high rates of youth unemployment, which peaked at 38.8% in
2016 as well as adult unemployment rates, which peaked at 27.7% in 2016. We showed that
in terms of the poverty share, black African households accounted for over 90% of all poor
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households, and that this proportion grew to 93.9% in 2011, making black Africans to carry
the highest burden of poverty in the country. We argued that this constitutes the imperative
for UNISA to intervene through its expanded provision of distance learning through e-learn-
ing. We demarcated numerous ways by which UNISA can potentially achieve this impera-
tive. We sketched UNISA’s online learning management system (LMS) known as MyUnisa,
the uses of video conferencing (VC) and Satellite Broadcast (SB) and the role of the UNISA
Telecentre Community Outreach (TCO) initiative and the Integrated Tutor Model (ITM). We
argued that collectively, these initiatives place UNISA in an ideal position to play a leading
role in increasing access to higher education for marginalised communities in South Africa
and in the African continent through its provision of e-learning. We should point out that
because UNISA offers opportunities and access to mature adult working students to further
their studies, the students are not required to be at institution in person in order to study.
UNISA’s e-learning systems are ideally suited to offer essential support to such students to
further their studies and acquire higher education qualifications.
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Abstract

In the current age of technology, which is supported by flexible (hand-held) devices like
iPad, the use of learning platforms such as Moodle can support virtual learning through
synchronisation with available technologies like effective (fibre-optic) network system.
In addition to it being a good platform for academic learning, its use is now becoming
widespread in the corporate environment, more so for compliance training in areas like
banking and insurance sectors. In developing countries like Sierra Leone where resources
are limited, effective corporate governance can be addressed by ensuring that people are
conversant with their organisational compliance policies through access to Moodle man-
aged learning environment (MLE). There is a myth concerning Moodle’s confined use in
the academic environment, but this work will explore its relevance in an environment
not so common in the working practices of staff professional engagement and learning in
the corporate environment. Discussion is focused in the financial sector where demand
on work is preventing employees and even those charged with governance from engag-
ing themselves in activities supposedly meant to enhance their understanding of profes-
sional working practices, for example, addressing risks and compliance measures.

Keywords: Moodle, collaboration, e-learning, corporate environment, Sierra Leone

1. Introduction

In the current age of technology, which is supported by flexible (hand-held) devices like iPad,
the use of managed learning environments (MLEs)/platforms of various sorts can support
virtual learning through synchronisation with available technologies. The advent of modern
technology has made it possible for new terminologies to be added in the discourse of pro-
fessional undertakings. In these cases, the use of words like managed learning environment
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(MLE), virtual learning environment (VLE), technology-enhanced learning (TEL) and many
more has become the terminologies of everyday language for people engaged in virtual space
of work, be it for formal learning or other means of collaboration like video conferencing and
blogging.

All around the world, e-learning is becoming widespread, and not only in the academia
where its usage is the common ground for enhanced teaching and learning, but corporate
organisations such as legal, medical and financial institutions are also embracing it as a way
of improving knowledge of people in the dynamic world of technological advances [1, 2]. The
pace of MLE is expediting the speedy globalisation of institutions through enhanced virtual
collaboration features present. It is now possible for users to improve their learning opportu-
nities without being physically present in a classroom situation. An approach used by most
established organisations to gauge performance management of employees without having
to watch them all throughout the time as all activities or tasks were performed on MLE plat-
forms like Moodle can be tracked.

Developing countries like Sierra Leone are still treading in the direction of making advances
in the global community of technology, but this needs serious strategic planning to make
sure institutions of all types (corporate, educational, governmental and non-governmental)
harness the chances of keeping pace with countries around the world. With the current high
state of non-compliance present in the financial sector, it is but necessary for technological
advances like MLEs to be given serious consideration in the breakthrough of ensuring that
professional working standards are embraced. Currently, institutions across the world, par-
ticularly those in the advanced economies, are embracing the opportunities, given the benefit
this sort of technology brings to improved operations and work standard, with the capacity
to synchronise management information systems (MIS) where employee details are automati-
cally updated on the system to take full advantage of facilities.

This advanced and digitised technology brings with it the advantage of synchronous or
asynchronous means of learning/communication around the world; the former refers to the
exchange of ideas and information with one or more participant at the same time; for exam-
ple, this could involve face-to-face discussion and also online real-time discussion, incorpo-
rating feedback from participants. On the other hand, the latter (asynchronous) is a form of
self-paced means of communication/learning where participants are engaged in ideas or dis-
cussions without the dependence on another participant in a real time (e.g., this may include
blogging, emails and discussion board). Both synchronous and asynchronous methods are
said to have moved society to a point where individuals can improve their opportunities for
collaboration, with knowledge acquisition set at the centre of embracing a variety of learning
opportunities the technology has brought to people’s lives [3, 4].

The facility of Moodle platform is not so common in the learning environment in many devel-
oping economies and in particular Sierra Leone where learning process is still based on the
old didactic approach to teaching. Given the current age of technology, it is now a choice
for those engaged in learning to decide as to whether they should engage in 100% online
learning or part way depending on their commitments to work. The decision to move into a
flexible approach to learning by staff in a country like Sierra Leone will certainly change the
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landscape of professionalism as staff are mostly engaged in the rote approach to learning and
without many opportunities for them to be actively connected with virtual world of learning.
The benefit of proposing Moodle as a means of learning for the financial sector is that its flex-
ible feature makes it possible for anyone to be actively engaged in continuous learning, more
without the need to worry about distance and location. The learning process is always done
electronically with real-time engagement with other participants in the world.

2. Moodle learning environment and its architecture

Moodle is a learning environment whose topology is defined by an easy access for users
to select appropriate tool(s) that enhances their access to learning resources. Based on an
excerpt from Jackson [5], the term topology from its derivative in mathematics and as applied
in the context of this chapter refers to the physical description of Moodle features that makes
learning for both teachers/instructors and learners more adaptive, with its flexibility of usage
in a static/m-learning environment using gadgets like tablets/mobile phones. By definition,
‘Moodle is a learning platform designed to provide educators, administrators and learners
with a single robust, secure and integrated system to create personalised learning environ-
ment (Moodle: online)’. The complex feature of the platform has made it possible for users to
take advantage of modern technology through flexible means of engagement, which can take
the form of self-paced learning, video conferencing, real-time collaboration with users and
many more. Figure 1 provided an illustrative discourse of the architecture of Moodle with its
integrated features for promoting flexible means of learning, while also ensuring details for
the achievement of high professional standards are met.

According to Kesse [6] as shown in Figure 1, the concept ‘Moodle was originally an acronym
for Modular Object-Oriented Dynamic Learning Environment’, with its main philosophy
geared around supporting a style of learning called social constructionist pedagogy, which
is simply about interaction. The system has developed a flexible approach to dynamic learn-
ing, and regardless of where the user is, learning can still be made as an integral part of the
person’s professional impetus to aim higher. With the right level of support and internet
capability, access to Moodle platform creates a new wave of thought into people’s approach
to learning.

According to Kesse [6] and more so Moodle (online), the architecture supports collabora-
tive virtual pedagogy with both learner and instructor at the centre of virtual/collaborative
engagement. This is the most important feature of Moodle as it creates the means through
which users can be actively engaged in their learning process and at a flexible pace.

The assignment tool button in Figure 2 allows task(s) to be created which can be assessed
with constructive feedback and graded by the instructor. Most importantly, there is also a
feature for instructor and learner to engage in collaborative virtual ‘feedback’, thereby creat-
ing scope for flexible means of differentiated learning engagement. The benefit ascribed to the
pedagogy tool is such that all users will have equal chances of being monitored due to the fact
that the platform allows MIS data integration/synchronisation of user records. It matters not
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Figure 1. Moodle acronym.

as to whether the environment of work is in formal education or in the corporate world; there
is always the capability for Moodle system to develop a comprehensive set of database for
users accessing the system. Moodle is quite a dynamic platform, and its open-source feature
gives it an advantage for principal users in institutions (whether in the corporate or academic
environment) to customise tools to address organisational priorities. As seen in Figure 2,
the BigBlueButtonBN allows access to real-time classroom and also later recording using the
RecordingsBN resource button [7].

With reference to Figure 2, Moodle provides the means for an instructor to add the following
five types of readable course (much more so in the lesson tool) materials for users, but not
necessarily interactive [6, 8]:

* A text page

* A web page

¢ A link to anything on the web

* A label that displays any text or image

* A view of 1-year course directories
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Figure 2. Moodle pedagogy (activities). Source: Fred Dixon [7].

On a more interactive note, the following interactive course materials can be added for learn-
er’s use as addressed by Kesse [6]:

* Assignment (everyone can upload files to be reviewed by the instructor or learner)
¢ Choice
¢ Journal

e Lesson

Quiz (online)
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The following activity items on the pedagogy widow will also be an easy interaction and col-
laboration by the student:

e Forum

® Quiz

Wiki

Chat

* Glossary

Moodle runs through an operating system (depending on the most preferred choice of an
institution/organisation), and its topology can be networked to address the needs/require-
ments of users or the establishment. Figure 3 provides a generalised topology system for a
typical Moodle infrastructure with connecting hubs, with not only physical cables within
establishments, but also wireless cables, to address the institution’s size directed at the
Moodle server to make sure information are easily shared irrespective of where the user is
accessing information.

The network architecture is arranged such that users can be engaged in multi-tasking activi-
ties at the same time. This can then provide users the chance(s) of making flexible use of the

The Community Hub — First Cut

=Th —

l_‘-"r’l\. lnn-d-a-p

i nclion
wi . e i TR -I. sy
-y AT [Aary
- Crarge

\b,\

Temctus wruimg cournes Teacher produring courses

But things have moved on...

Figure 3. Moodle general topology infrastructure. Source: Sean Keogh [9].
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topology to collaborate with multiple users, for example, a facilitator setting up an online col-
laborative ‘forum’” in the pedagogy architecture to post materials for learners’ conversation or
answering questions as and when requested by individual or user groups [10]. Enhancement
of user security is key to the applicability of Moodle usage; in this regard, users are initially set
up with individual account (username and password). This then means that users can access
their account(s) from any location, with a given Internet-connected hardware device (desktop
PC, laptop, iPad and other portable m-learning devices such as iPhone). Users can access all
materials in the same way as if they were in a physical environment of learning.

Amidst the above benefits of using MLEs, there is always the need to raise caution regard-
ing the fact that country like Sierra Leone (at the moment) may not necessarily be capaci-
tated to run a consistent 100% online provision to support high-level operational activities.
In this regard, organisations in the financial sector may need to ensure that high percentage
of their proceeds in profits is invested in high-level technology to make sure staff are highly
capacitated to keep pace with standards in the industry. Advanced collaboration feature in
Moodle MLE can create the enabling environment where provision for such facilities is easily
accessible by staff in the industry. The topology has made it possible for collaboration to be
facilitated through chat rooms where learners can pose questions pertaining to their learning
developments. Regardless of the number of branches or locations an institution is operat-
ing on, Moodle technology will always provide the opportunity for users to participate in a
course and contribute towards the learning process through active participation on questions
posed.

3. Link with G.].J. Biesta’s pedagogical theory

According to Jackson [11], the architecture of Moodle has made it possible for learning to be
characterised on the basis of what Biesta [12] classified in the pedagogy of three intercon-
nected discourses of good education: qualification, socialisation and subjectification.

Gaining knowledge, skills.
dispositions elc. needed O
go on and do something.

Bocoming part of society
(existing ways of doing and
being)- culture and tradition

Qualification Sociallsation

Subjectification

Becoming more autonomaous and
indepandent in thinking and acting __ the
eppoiite of socialitatian?

Figure 4. Biesta’s interconnected education. Source: Twenty-first-century learners [13].
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Moodle as a learning tool provides the medium through which learners/users can improve
their knowledge (qualification discourse) as a result of the active and collaborative sup-
port from facilitators in the learning environment. As shown in Figure 4, Moodle platform
provides the enabling environment for users to collaborate, either through face-to-face or
virtual means of socialisation discourse, an area also emphasised by Majumdar [14]. In the
event that such learning platform is to be adapted, particularly by corporate establishments in
the financial sector, there is an opportunity to increase users’ opportunity in their improving
skills through knowledge sharing. This can be done through the learning medium environ-
ment by engaging in activities like tests, which can be self-administered on a time scale as
determined by the facilitator.

This is an opportunity for both facilitators and those charged with oversight/corporate respon-
sibilities, for example, board of directors, to engage themselves in new technology, suppos-
edly meant to improve their chances of acquainting with standards in addressing ongoing
concerns like risks and compliance issues in the industry. Through Moodle platform, there is
a high tendency for online collaboration to be fostered with colleagues in similar professions
around the world. Given the nature of financial institutions like commercial banks and insur-
ance companies, there is the tendency for branches to be located in every region and corner
of the country. The use of Moodle as a learning platform will serve the purpose of ensuring
that staff are regularly kept up to date about standards and performances in the industry.
Courses can be easily accessed, and collaboration feature like chat and even real-time record-
ing (reference to Figure 2) can provide the means through which staff enrolled on courses
improve their learning skills and possibility of keeping up to date with standards through
continuous engagement with the facilities provided. In as much as the Moodle is seen as a
tool for supporting academic ventures, the features in it can be explored equally to increase
organisational performance and standard, particularly in a situation where core skills are
required to be addressed by everyone working in a given industry. The standard requirement
for gauging performance in any industry is to make sure staff are able to keep up to date with
the core skills, and in this case, competencies can be set up on Moodle for staff to be regularly
engaged on while at the same time ensuring their collaboration feature used effectively to
keep up to date with standards in the industry.

In application to Biesta’s pedagogic theory of learning (reference to Figure 4), there is poten-
tial benefits that can be gained through engagement in formal qualifications pertaining to
meeting industry standard requirements. Similarly, there is an opportunity of engaging in
the best practice of ensuring continuous and flexible assessments that are set for staff while
working at the same time. Biesta’s third pedagogic theory is subjectification. This relate more
to choice, which allows people to decide on which area of their work emphasis can be con-
centrated in a bid to either gain recognised qualification or credit in improving working prac-
tices and recognition in their professional engagement. Given the experience of the recent
global crisis, the advent of technology like Moodle can serve the purpose of ensuring that
staff competencies are enhanced through engagement on specialist virtual courses. Where
the requirement is based on risk and compliance in industry like financial and insurance sec-
tor, employees can be actively engaged in studies, and continuous assessment exercises can
be set up to make sure core skills are assessed regularly through the test activity platform.
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This means that specialist skills can be addressed and with the necessary support provided to
make sure staff are competent enough to meet the standard required in the industry.

One area of relevance in the practice of this interconnected learning pedagogy is the fact that
learning process can be differentiated on the basis of pace to meet users’/learners’ needs, more
so in ensuring standards that are achieved through application in their work environment.
Apart from being an essential technology for improved collaboration, it also comes with the
benefit of flexibility to the learner, and also those that are engaged in the facilitation process
can adapt resources flexibly to address specific learning needs, with easy accessibility regard-
less of location and the type of device the user may decide to use in accessing materials, for
example, laptop, desktop or tablets. Through such dedicated approach to learning opportuni-
ties created, it is certain that staff will be able to produce tangible evidence in the form of quali-
fications as addressed in Biesta’s interconnected learning pedagogy. The socialisation facility
provided in Moodle platform makes users improve their learning opportunities on a regular
basis without recourse to finding alternative means of support. Given the heavy demand on
staff working in the finance/insurance industry, it can be very difficult for them to be actively
engaged in learning that will improve their core competencies, but with the availability of
flexible learning medium like Moodle, users can be assured of improving their skills regularly
by ensuring the features are used effectively and on a regular basis.

4. Corporate governance and risk compliance in Moodle technology
(financial sector environment in Sierra Leone as a case study)

In order to keep pace with the dynamic world of digital technology and also improve high stan-
dard in work practices, it is vital that senior leadership takes cognisance of how the best facilities
in MLE technology can support high-level corporate governance issues, in a bid to ensuring
risks and compliance responsibilities that are addressed on a regular basis. In developed econo-
mies like the UK, there are tremendous efforts being made to address concerns around risks and
compliance, particularly so on the account of the better experience from the 2007/2009 financial
meltdown which witnessed billions wiped out of share value. This also witnessed the collapse
of financial institutions and simply on the account of relaxed measures in keeping pace with
macro-prudential guidelines that were essential in combatting risks to the financial system.

In addition to mitigating issues around risks and compliance measures, financial and also
insurance industries in the developing countries are actually making tremendous efforts to
capacitate staff in meeting with the demands from customers through product introduction in
the market. As emphasised by Majumdar [14], ‘increasing competition, newer regulatory bod-
ies and the tremendous impact of information technology have changed the way the industry
conducts businesses’. In this vein, there is high priority given to adapting the topology of MLE
to suit mobile devices, such that business operations can serve the needs of customers, more so
in a flexible manner. This meant that such topology can be customised to incorporate the inte-
gration of video—/audio-based learning solutions that enhance employees’ confidence in per-
forming their roles. In addition, they can also be integrated with required facilities for frequent
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update on mandatory skill requirements to ascertain minimum compliance standards in the
industry. This, for example, could ensure regular assessment on core skills that are addressed
through industry standard courses to improve confidence for those engaged in the industry.

The use of Moodle platform can also carry with it the benefit of serving as a medium for
institutions, particularly those in the finance/industry to launch new products while at the
same time serve its purpose within the human resource (HR) department of monitoring core
assessment of skills/professional standards from employees and also a platform for making
the best recruitment of experienced staff. It can be a very appropriate medium for the assess-
ment of core skills needed by employers, which is needed in the current age of technology to
reduce unnecessary costs incurred by employers. The collaborative feature makes it possible
for easy means of initial assessment, while the end goal is to make sure potential staff are suit-
ably assessed to meet the requirements of organisational objectives.

In this way forward, the use of MLE or appropriate learning platform environment like Moodle
can support this through its dedicated use by institutions, particularly in developing countries
like Sierra Leone, to increase staff skills and equally those charged with oversight responsi-
bilities of governances. As presented in the above diagrams, particularly that of Figure 1, the
availability of Moodle will allow scope for staff to increase their learning opportunities, more
flexibly in their scope to improve performances. The preference for this is based on its ease of
cost to the user and easy means of online learning support provided by the creator.

5. Conclusion

In the current age of technology, organisations must endeavour to make it part of their organ-
isational and corporate objectives in ensuring that technology has made an integral part of
enhancing human resource capacity. The discussion has provided some snapshot of Moodle
platform in advancing human resource potential, particularly in coming to terms with com-
pliance and risk issues corporate organisations face in the digital world of technology.

For those already working in the pathway of moving their organisations in the direction of
embracing modern technology, efforts must be addressed, whereby research has made an
integral part of the strategic leadership to ensure that the most cost-effective MLE is used to
drive standards to their highest level, particularly in areas where risk is of critical concern to
an organisation’s potential for development and sustainable growth in a competitive market.

The use of Moodle as an ‘open source’ e-learning platform is more appropriate for a country
like Sierra Leone where the cost of managing commercialised MLEs can be proven challeng-
ing; this has the opportunity of managing staff potential in areas concerned with standard of
operations deemed relevant for organisational survival in a competitive market. By definition,
open source refers to free access, and in this case, e-learning resources like Moodle can be easily
accessed by users around the world without additional cost to the host institution and users.
It has additional provisioning for users to seek virtual professional support/training from the
parent Moodle institution, particularly in situations where now features are to be added.
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Moodle is not only an academic medium for learning but also very relevant in the corporate
environment as a way of improving collaboration in work standards, while also ensuring
technology is reached out to every individual, regardless of place or distance. This technology
will make it possible for people’s progress to be monitored without the need to be constantly
watching them. It brings an entire system under single operation while at the same time mak-
ing sure collaboration amongst participants is of high concern. In this case, the effectiveness
of such a system will need the support of both strategic leaders and those participating in
courses to make sure value for money is set as the centrepiece of an institution’s goal.

5.1. Outcome indicators of facilitation and learning impact

Moodle as a type of flexible learning platform has provided the means through which learn-
ers/users can independently develop their (learning) skills to improve overall corporate
responsibilities, particularly in an industry like financial/banking where the dynamism of
things happening is very rapid. In this section, effort has been made to address the impact to
users into two categories, namely, ‘soft and hard’ as summarised below:

5.1.1. Soft indicator impacts

These are more generic outcomes for the benefit of both learners and facilitators in enabling a
more flexible approach to learning to be realised:

1. Improve collaboration between learners/users and facilitators which can be done through
activity links provided, for example, ‘forum or feedback’ activity link sections where users,
in this case, both facilitators and learners, can engage in virtual collaboration in improving
knowledge. This form of collaboration can be moderated by the facilitator in a bid to avoiding
indecent or more instructive discussions in the way of improving knowledge.

2. There is also a possibility of adding value to knowledge by developing bespoke CPD ses-
sions, particularly for the benefit of facilitators who will need to be on top of how learning is
steered on a regular basis. This is also a way of improving skills in interactive differentiation
on how course items are to be delivered in meeting the needs of learners’ learning styles.

3. This can also be an opportunity for targeting means of high quality of assessment and feed-
back provided throughout to learners. This in itself is a way of improving timely feedback
to the learning community, particularly those who may be enrolled on specific summative
assessment courses required for performance management.

5.1.2. Hard indicator outcomes

This is the strategic level of outcomes which needs the support of strategic leadership to
improve learning outcomes of users:

1. Given the flexibility of the online learning platform, this is an opportunity for strategic leaders
to support ‘add-on’ features like link buttons for learners to quickly access constructive feed-
back and support guides to improve learning outcomes by users. In this case, progress of those
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engaged in the process of using Moodle to improving their outcomes will be monitored, more
so as a way of determining performance management like pay progression and promotion.

2. As a way of going forward, the HR department in individual institutions must endeavour
to create Information and Learning Technology (ILT) position(s) to make sure specific duties
and responsibilities connected with flexible learning using the platform are managed. This
may include additional role of ensuring course materials for users’ needs that are uploaded
regularly, with improved interactivity.

3. A dedicated time is also essential for strategic leaders to consider as a way of ensuring
users/learners that are conversant with the topology of the learning platform. This will serve
as a way of marketing the corporate social responsibility role of management in improving
capacity building for staff.
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