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Preface

MOOCs introduction

Welcome to the world of Massive Open Online Courses (MOOCs), an innovative and
transformative revolution in education. In this preface, we embark on a journey that
explores the dynamic landscape of online learning, a realm where knowledge knows
no boundaries and students from all corners of the globe come together to pursue
their passions and enrich their lives. Over the past decade, MOOCs have reshaped the
way we approach education, breaking free from traditional constraints and opening
up new avenues for learning. Developed in response to the growing demand for acces-
sible and affordable education, MOOCs have swiftly become a driving force behind
the democratization of knowledge. The rise of digital technology and internet con-
nectivity has granted unprecedented access to a wealth of information, empowering
learners of all backgrounds and ages to engage with top-notch courses from renowned
institutions and instructors.

This book is a comprehensive guide to the MOOC phenomenon, offering an in-depth
exploration of its history, evolution, and profound impact on global education. We
delve into the origins of MOOC:s, tracing their roots to early experiments in online
education, and follow their rapid development into the vast ecosystem of learning
platforms available today. From pioneers like Coursera, Udacity, and edX to emerging
platforms tailored to specific disciplines, we examine how MOOCs have diversified

to cater to a wide array of interests and learning styles. Beyond the mechanics of
MOOCs, we delve into the core principles that underpin this transformative approach
to learning. We explore how the self-paced and flexible nature of online courses
allows learners to take control of their educational journey, tailoring their experiences
to suit their individual needs and schedules. The global reach of MOOCs also brings
together diverse communities of learners, fostering cross-cultural interactions and
collaborative learning environments that enrich the educational experience.

Throughout this book, we shed light on the benefits and challenges of MOOCs,
discussing the opportunities they present and the potential obstacles they must
overcome. We address questions about the effectiveness of online learning compared
to traditional classrooms, the importance of learner motivation and engagement, and
the role of online credentials in today’s job market. Additionally, we examine how
MOOC:s are reshaping the roles of educators and learners, emphasizing the need for
continuous adaptation in this rapidly evolving educational landscape. Whether you
are an educator curious about incorporating online tools into your teaching practice,
a lifelong learner seeking to expand your horizons, or a policy-maker interested in
the future of education, this book offers valuable insights into the world of MOOCs.
We present a nuanced perspective on the challenges and opportunities in this ever-
evolving field, inspiring readers to embrace the potential of online education and
participate in shaping the future of learning.



In closing, we invite you to embark on this exploration of MOOCs, where knowledge
transcends geographical boundaries, where curiosity is the guiding light, and where
the pursuit of education becomes a collaborative global endeavor. May this book inspire
and inform, fostering a deep appreciation for the power of technology in advancing
education and transforming lives.

MOOCs current practice

MOOCs have continued to flourish and evolve, transforming the educational
landscape and impacting learners worldwide. In their current practices, MOOCs
have expanded their course offerings, diversified their content, and refined their
methodologies to cater to a broader audience of learners. One of the most significant
developments in MOOC:s is the expansion of course subjects and specializations.
Initially centered on technical and computer science fields, MOOC platforms now
host a vast array of subjects, spanning the humanities, social sciences, arts, busi-
ness, and more. Learners can explore topics as varied as literature, history, data
science, marketing, psychology, and environmental studies, among many others.
This diverse array of courses allows learners to pursue their interests, whether they
are seeking personal enrichment, professional development, or academic advance-
ment. We finally have a flexible learning system that takes into consideration our
personal needs.

Moreover, MOOCs have embraced a multimodal approach to content delivery. In
addition to video lectures, courses now incorporate interactive elements, quizzes,
assignments, discussion forums, and peer-reviewed projects, offering a more
immersive and engaging learning experience. Learners can benefit from the flexibility
of self-paced courses, enabling them to balance their education with work, family
commitments, or other responsibilities. To enhance learner outcomes and retention,
many MOOC platforms have incorporated adaptive learning technologies. These
technologies analyze learners’ performance and tailor the learning experience to suit
individual needs, providing personalized content recommendations and adaptive
challenges. This data-driven approach allows learners to focus on areas where they
require more support, thereby maximizing the effectiveness of their learning journey.
Future research should obtain more diverse, multimodal data pertaining to social
engagement and researchers should employ automatic analysis methods to improve
measurement accuracy.

Recognizing the importance of credentials, many MOOC providers have intro-
duced certification options for course completion. Learners can earn verified
certificates, micro-credentials, or even full-fledged degrees in partnership with
accredited institutions. These credentials have gained recognition in the job
market, with employers increasingly valuing the skills and knowledge acquired
through reputable MOOC programs. Collaborations between MOOC platforms
and educational institutions have also become more prevalent. Many universi-
ties now offer blended learning experiences, combining traditional classroom
instruction with online components through MOOCs. This symbiotic relationship
benefits both learners and educators, fostering innovation in teaching methods
and expanding access to high-quality education. Course instructors should provide
technical support (“scaffolding”) for self-regulated learning to enhance student
engagement with MOOC:s.
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MOOC:s future trends

Looking ahead, MOOCs continue to push the boundaries of education, experimenting
with emerging technologies such as augmented reality, virtual reality, and artificial
intelligence to further enhance the learning experience. Additionally, the ongoing
development of global partnerships and initiatives seeks to address issues of accessibil-
ity and inclusivity, making education accessible to learners from diverse socioeconomic
backgrounds and geographic locations. MOOCs have become a formidable force in the
realm of education, fostering a spirit of lifelong learning and transcending traditional
barriers to knowledge. As they continue to evolve, MOOCs hold the promise of shap-
ing a more inclusive, interconnected, and empowered generation of learners eager to
embrace the challenges of the future. The MOOCs market is expected to grow in the
future. The availability of study infrastructure, such as laptops and personal computers,
is driving the market expansion.

MOOC:s are gaining popularity among knowledge seekers due to their low cost and
lack of formal requirements. MOOC:s are designed to be scalable to large online masses,
with free participation and without formal requirements to provide the opportunity to
learn through hundreds of public and private universities or organizations for millions
of individuals around the world. In addition, MOOCs are expected to become more
interactive and engaging in the future. They will be designed to provide more person-
alized learning experiences that cater to individual needs. MOOCs will also be used
more frequently for corporate training and professional development. In the future,
MOOC:s are expected to witness a greater integration of immersive technologies such
as virtual reality and augmented reality, creating more engaging and interactive
learning experiences for students. Additionally, MOOC platforms are likely to focus on
fostering stronger connections between learners, and facilitating collaborative learn-
ing environments that encourage peer-to-peer interactions and knowledge exchange.

Organisation of the book

This edited book is organized into four sections with thirty-two chapters. The first
section on “Massive Open Online Courses (MOOCs)” includes eight chapters that deal
with general topics of MOOCs and focuses on what MOOCs are and how they are being
used. The second section, “Learning Pedagogies”, also includes eight chapters. The
chapters discuss different learning pedagogies and teaching techniques that have been
applied or can be applied to improve teaching, learning, student retention, and success-
ful outcomes. The third section, “Teaching and Learning”, includes eight chapters that
focus on the transition from traditional classroom-based learning to MOOCs-based
and/or online learning. A couple of chapters discuss how MOOCs-based learning
became an alternative to learning during the COVID-19 pandemic. The fourth and final
section, “Country Case Studies”, includes eight chapters that examine how MOOCs
have been applied in different countries like China, India, Russia, Indonesia, Pakistan,
South Korea, and Africa. The authors discuss opportunities and issues of MOOCS
based on the country context and perspectives.
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Chapter 1

MOOC as a Way of Dissemination,
Training and Learning of
Telecommunication Engineering

Victor P. Gil Jiménez, David Alejandro Urquiza Villalonga,
Manuel José Lopez Morales, Daniele Medda,
Ilias-Nektarios Seitianitis, Ahmed Gaafar Al-Sakkaf,
Bahvam Khan, M. Julia Ferndndez-Getino Garcia,

Ana Garcia Armada, Periklis Chatzimisios,

Athanasios lossifides, Mdximo Movales Céspedes

and Fernando ]. Velez

Abstract

In this chapter, the use of massive open online courses (MOOCs) for the
dissemination, training capabilities and learning of telecommunication engineering is
described taking as example the successful MOOC ‘Ultra- Dense Networks for 5G and
its Evolution’ developed under the European innovative training network (ITN)
TeamUp5G. MOOC:s are usually understood as a way of teaching or learning for
massive potential students. Indeed, this is the main goal of any MOOC. However, we
also propose its use for training and dissemination. The ITN TeamUp5G is a training
network for 15 PhD students of seven different institutions (universities and compa-
nies) where the students make research on different interconnected topics for the
common goal of Ultra dense networks for 5G. At the same time they researched, they
prepared a MOOC to disseminate their most recent advances and their challenges. For
the MOOC, they needed to collect their thoughts, organizse their knowledge and
establish a common vision of the whole system. The cooperative work, the cross-
related meetings and, the preparation of all the materials for the MOOC were very
interesting and useful in their training process. The whole experience of designing and
creating the MOOC is described in detail along with the challenges and lessons
learned.

Keywords: telecommunication, 5G, e-learning, edX, life-long learning, ultra-dense
networks, TeamUp5G
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Massive Open Online Courses — Current Practice and Futuve Trends

1. Introduction

Massive open online courses (MOOCs) are widely seen by students as the perfect
option for acquiring new skills, learning new concepts, developing their career and
including new knowledge in their curricula in an easy and practical way. In fact, this is
the common view for most of the people. There are MOOCs in almost every discipline
[1]. In this book chapter, we are going to focus on a MOOC devoted to engineering,
although some of the main concepts, applications and lesson learned could be
straightforwardly applied to other disciplines.

Sometimes students access MOOCs because they want to learn specific contents or
skills. Some others, they do for other reasons such as the completion of some knowl-
edge they already own, but they are willing to improve or reinforce, curiosity on some
specific topics or only for pleasure or culture. In all these cases, the MOOC is used by
external participants and must be designed for that. Videos, questionnaires, activities
must be carefully planned for obtaining three main goals, namely the transmission of
knowledge (educational), variety of activities to guarantee the learning process and
attractive productions for the engagement of students. It is worth saying that MOOCs
are most of the times followed voluntarily by students, so the engagement is very
important. Any wrong decision on video or activities can seriously affect the partici-
pation of the people and thus void the learning process and effort [2].

Several universities and institutions have created and shared their own experience
on virtual and remote content creation through MOOCs development over the years.
Authors from [3] submitted experimental findings from the Virtual Instrument Sys-
tems in Reality laboratory. The authors of [4] compared the results of several courses
on signal processing and digital communication they had created over the years. In
[5], a study about MOOCs’ effectiveness in improving undergraduate students’ per-
formance in a normal Digital Signal Processing (DSP) class was conducted. There is
also a discussion in [6] on the advantages and disadvantages of MOOC courses for
microelectronics. Recently, in [7], an exhaustive analysis of MOOCs on the higher
education in Saudi Arabia is presented showing an important impact on the University
system and the outcomes. A more recent research has shown that they are eight
factors that affect the outcomes and effectiveness of a MOOC directly, namely
behaviour intention, learning engagement, students’ motivation, perceptions, satis-
faction, performance, self-regulation and social networks across the world [8].

Along with the MOOCs, some universities also provide small private online courses
(SPOCs), associated to specific classes. Those SPOCs complement the in-person
courses or subjects with videos, activities and interactive materials that can only be
accessed by the students on these courses. They can also be seen as blended courses
where some contents are shown in an SPOC and others in class [9] and proof of
excellent outcomes exists [10, 11]. This is also used in companies for training. It is
important to highlight here that an SPOC is different from a self-paced open online
course (SPOOC), which is similar to a MOOC although the itinerary, times and
schedule are adapted to the student’s needs. It is very common for a MOOC to be
converted into an SPOOC after one or two editions: all the materials and activities are
there from the beginning and the students decide when access to them. As a draw-
back, SPOOCs do not have the possibility of supervision and guidance by the pro-
fessors and the encouragement and dynamism of the course are limited. The forum is
still open, but it is static, and it is not usually supervised by a moderator.

From the point of view of MOOCs devoted to telecommunication engineering, there
are more than 100 official MOOCs/SPOOC:s closely related to its topics such as digital
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signal processing, information theory, time and frequency analysis, internet of things
(IoT), wireless communications, modulations, signal and systems, programming and
many others. Those MOOCs are mainly hosted by relevant universities such as EPFL,
Curtin University and Universidad Carlos III de Madrid (UC3M) or technological
research centres such as MIT, Georgia Tech, Tokyo Tech, among others. The number of
discussions in the literature is large, but to the best of our knowledge, there was no
MOOC focusing on the fifth generation of mobile communications (5G) and its
advancement, which led to the creation of the MOOC addressed in this book chapter.

Although the ultimate goal of a MOOC is the learning contribution for the stu-
dents, a recent study on the literature showed that they are also used for research
purposes on how to improve traditional education and learning (see references in [12]
and references therein).

On the other hand, MOOCs can also be used as a tool for training PhD students in
the following sense. Nowadays, the world is changing rapidly and so the learning
methods. New doctors in engineering need to acquire not only research capabilities and
a deep knowledge on the state of the art in their fields (in this case, ultra-dense
networks for 5G), but also skills and abilities for the new technological, visual and
online era. According to the last European policies in open research under the Horizon
2020 and Horizon Europe [13], research must be oriented to citizens, open, close to real
problems and fair in order to advance in the different fields and to improve citizens’ life
and society. Thus, researchers must accommodate this new scenario and way of
researching. In this sense, the dissemination of results, the collaboration and the way of
making visible their work for the society move to a more visual, open and online. In this
new scenario, MOOCs appear as a way of dissemination and training. However, the
conception of a MOOG, its design and production are not an easy task, so new PhD
students need to learn how to do it properly. For these reasons, a MOOC can be seen as
another training for the PhD and a new way of dissemination according to the new
rules. In this book chapter, our experience on designing and creating a MOOC is shared.

The project ‘New RAN TEchniques for 5G UltrA-dense Mobile networks’
(TeamUp5G) [14] is a prestigious Marie Sklodowska-Curie action Innovative Training
Networks (MSCA ITN) in the frame of the European Commission’s Horizon 2020
framework [15], with grant-agreement number 813391. The team is investigating the
evolution of the 5G wireless communications and has been preparing an extensive
MOOC under the scope of ‘Ultra-Dense Networks for 5G and Its Evolution’. The goal
is sharing the recent research advances and the knowledge about the main technolog-
ical innovations and new 5G mobile networks applications.

From the best knowledge of the authors, there is no other experience like this in
training PhD students. Motivated by MOOCS’ role in the scope of higher education
while providing a positive impact on student’s performance, a well-designed, struc-
tured and open comprehensive accessible online course has been prepared by the
TeamUp5G team. As an outcome of this join effort, this book chapter provides the
detailed steps and procedures about the methodology adopted and experienced during
the preparation of the MOOC, highlighting the acquired experience, challenges,
potential opportunities, training capabilities and main advantages.

2. MOOC structure and goals

The rapid technological development over the past few decades has led to a
continuous flow of new discoveries and innovations in science and technology.
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Meanwhile, new patents and scientific advancements are constantly being made,
bringing new challenges for integrating them into our everyday lives. It is important
that qualified professionals are able to learn and use new technologies effectively in
order to promote social progress. After taking a closer look at the scope of the neces-
sary road map for the target technology and its evolution affecting the telecommuni-
cations industry, we have identified gaps that can be filled by our MOOC. Our team
has noticed a gap between the latest innovative evolutionary technologies and the way
current students see the future of networks, especially 5G and beyond technologies.
Bridging this gap is beneficial for students, professionals and researchers as they can
keep their knowledge up to date and understand the latest technologies in communi-
cations and networking. Source materials providing information about the topics of
our MOOC can be grouped into two classes: general dissemination documents and
research publications. General dissemination documents (e.g. materials provided at
university undergraduate and postgraduate levels and online resources from the
internet) usually do not summarise the target technologies in a well-developed plan.
At the same time, research publications commonly focus on a specific topic, requiring
substantial background knowledge. Therefore, there is a concrete possibility that
university students and young researchers would build their expertise on 5G and
beyond technologies by sourcing information from both classes following a
disorganised approach. It is easy to predict where similar behaviour could lead: a
chaotic knowledge of the subjects and/or a general feeling of dissatisfaction.

2.1 Objectives

The gaps mentioned in the previous section are observable enough to require
particular care to address them. Since the key feature of our MOOC was the simplicity
of explanation, the structured strategy depicted in Figure 1 was employed. The aim is

AR
Viewers mn

A3,
I,En'ss

g RO _<@l|\-:\
U =< R
Technical materials not-synced with the Big pool of high level tec\Zyigy/

current 5G roadmap and its Evolution materials need prior knowledge

T =

“Ultra-dense Networks for
5G and its Evolution”

MOOC

~

‘ Focused overview and technical aspect over 5G and its W
Evolution

Figure 1.
Showcasing of the objectives (created from free open licence CC).
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to transfer this knowledge by covering both the technical principles and fundamentals
of each enabling technology, as well as a higher-level view of 5G and beyond mobile
networks. It is critical to take into account the need for an innovative strategy for such
knowledge exchange to achieve successful results. Thus, the present MOOC package
effectively covers both the high-level vision and the technical perspective of the
‘Ultra-dense Networks for 5G and its Evolution’.

The MOOC covers a wide range of topics, mainly related to 5G and its evolution,
its system requirements and new transmission technologies. It addresses aspects of
interference management and energy efficiency, low power networks, packet and
multi-band scheduling, data sensing, spectrum sharing, carrier aggregation, full-
duplex communication, beamforming, use cases and prototypes (such as augmented
and virtual reality), security/privacy, unmanned aerial vehicles (UAVs) and simulta-
neous radar and communications (RADCOM), complemented by a vision of the
future ahead (e.g. 6G and terahertz communications).

Overall, through our produced MOOC, we target the transfer of knowledge in a
comprehensive and transparent technical language (dissemination). After developing a
good understanding of the vision for the audience, we progressively share the technical
perspective of each key technology. Such process would enable the audience to get
enough readiness to understand the latest technological developments. Eventually, it
will broaden their horizons about the topics discussed which may lead to enhancements
of their knowledge and future contributions to both academia and industry.

2.2 Targeted audience

We designed the MOOC to be simple, understandable and intelligible, targeting an
audience with diverse background knowledge, requirements and obligations. In this
sense, the target audience is made of professionals and students who are related or
simply interested in the research and development of 5G New Radio networks and
their evolution. The core concepts are consistently expressed for beginners and stu-
dents, with the aim of making them easier to understand while building strong foun-
dations. On the other hand, individuals with experience in the telecommunications
industry may get familiar with the most recent objectives and cutting-edge research
fields that the European Union and related corporations are willing to fund, investi-
gate and develop. Finally, this MOOC can be useful for educators who wish to teach
their students the principles and basic ideas of 5G networks.

2.3 Content formatting

The ‘Ultra-dense Networks For 5G And Its Evolution MOOC’ [16] was prepared by
an international team made of 14 early-stage researchers (ESRs) under the supervision
of highly qualified professors from different backgrounds and disciplines. The course
is divided into six modules, each of them containing five different items that cover a
wide range of concepts and technologies related to 5G networks and further additional
wireless technologies. Learning, assessment and motivational materials have been
developed for each item, as shown in Figure 2. In particular, the main learning
materials consist of video-recorded presentations and textual extensions. The video-
recorded presentations were entirely filmed at the UC3M facilities due to the COVID-
19 pandemic and the differences in terms of equipment available to the various
partners. This could have caused an audio-visual mismatch which could have
impaired the overall experience. By keeping both the environment and the recording
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Figure 2.
Block diagram of the content formatting to summarise the contents.

equipment constant throughout the MOOC, we were able to achieve consistent
results. Based on the input given by the experienced staff of the UC3M, the
researchers prepared detailed scripts to be shown on a teleprompter during the
recordings, as an aid for the presenters. The scripts also included notes on engagement
and motivation, to keep the audience in a state of higher mental concentration. A total
of about 2 hours of material was produced for each module, split among 10 minutes of
video content, 50 minutes of written information to support the video material and 1
hour of questions and forum discussion.

In addition to supporting the presenters, the scripts were also used to produce text
transcriptions on the edX platform. Furthermore, a separate auxiliary textual exten-
sion of them was prepared. The goal of the textual extensions was to provide the
participants with additional information that could not be included in the videos due
to time restrictions. Moreover, they can also be used as in-class materials in the event
that the MOOC is used as an aid in higher education institutions.

Finally, in order to verify the knowledge gained by the participants, an assessment
process was implemented. In this context, the participants have to answer true/false,
multiple-choice, drag and drop and input-type questions. Moreover, after the
finalisation of each module, the students are encouraged to further participate in a
discussion forum. In this forum, both students and teachers can interact for learning
engagement purposes. Such a round-table allows the participants to exchange ideas
and concerns about the current and possible 5G features, with the seniors passing on
knowledge to the younger ones. Apart from the pure learning purposes, the discussion
forum activities may concretely lead to envision novel 5G features and use cases.

All these activities can also be seen as a training process for the ESR: looking for
information, organising knowledge, summarising, presenting in an easy and visual
way to the audience and preparing extra material for further research.

3. Resources
3.1 Team and project

TeamUp5G is a multi-partner research training network whose beneficiaries come
from academic and non-academic sectors to form a structured, international,
intersectoral and interdisciplinary research and training environment. The PhD stu-
dents and young researchers are spread in different European countries. It aims to
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optimise the existing 5G in various domains in terms of throughput, energy and
spectral efficiency. Some challenges are the demand for increasing data rates and users
served per km? and the energy efficiency of the entire system. The goal of the
educational training network (ETN) is to propose metrics and develop energy-aware
algorithms and protocols to enhance small cells in ultra-dense deployments, making
use of massive antenna solutions (mMIMO), millimetre wave (mmWave) bands and
Visible Light Communications (VLC), in relevant scenarios, through a combination of
analytical work, simulation and prototyping. The details and information regarding
our ESRs, their works and the hosting institutions can be found in [14].

3.2. University facilities and prior experience

The technical team of UC3M and some of the involved supervisors had prior
experience creating and organising MOOCs [17]. UC3M provided around 35 different
MOOC:s both in English and Spanish in the edX and MiriadaX platforms. For instance,
the course on mobile communications from the Signal Theory and Communications
department at UC3M is published in e4X [18]. This MOOC is open to the public and
targets an audience who have no previous knowledge on mobile communications.
UC3M experience guided the journey of this MOOC and helped the team to overcome
the challenges.

As stated before, the MOOC was fully recorded at UC3M, utilising the in-campus
Audio/Video (AV) facilities. UC3M has three recording studios, to allow university
staff and students to generate teaching materials for various purposes, such as MOOCs
or teaching innovation projects. The rooms are provided with all the recording facili-
ties such as HD cameras, a system for mixing and compositing images in HD, special
background lighting for generating a virtual background and a teleprompter, as shown
in Figure 3. Concerning the prior experiences in MOOC production, UC3M has
experienced staff for editing, mixing and processing videos. UC3M also provides
support for the creative process such as covers, course images and original creation of
materials, such as animations or even small interactive materials.

3.3 ETN contributions and resources

The MOOC ‘Ultra-Dense Networks for 5G and its Evolution’ results from a great
teamwork, supervision and constant guidance. In its production, 14 ESRs and nine

Figure 3.
Recording room facilities available at UC3M Leganés campus.
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supervisors have participated. From the 14 ESRs, two acted as both producers and
supervisors of the MOOC, as it happened with three of the supervisors of the
TeamUp5G project. The other 12 ESRs and the other six supervisors acted only as
producers and as supervisors of the MOOC, respectively. Each producer was respon-
sible for the content of the MOOC relevant to one’s research area. The contributions
by the supervisors were invaluable in coordinating the teams, reviewing and provid-
ing continuous insights on improving the content. In Section 4, the MOOC’ structure
and contents are discussed in detail. To ensure high-quality videos and synchronisa-
tion, UC3M took the responsibility of recording and coordinating the MOOC. Some
producers could not travel to the UC3M premises amid the COVID-19 pandemic. For
this reason, some of the producers residing in Madrid recorded most of the videos.
However, leveraging on the research stays at institutions in Madrid and project meet-
ings, several ESRs could record their videos in their visits.

4, Production of the MOOC

In order to give a picture on the timing for the production of the MOOC, this
section includes information about the timeline of the main tasks (with details of the
months and duration of each task), the creation of the material (with details of the
involved actors and processes followed for its creation), the copyright compliance
(performed by the MOOC authors and the supporting audiovisual team at UC3M), the
contribution from the non-academic sector and the quality assurance (performed by
the MOOC authors and the supporting audiovisual team at UC3M). Figure 4 shows an
overview of the timeline, involved tasks, copyright and quality processes of the
production of the MOOC.

4.1 Main tasks and timeline

The kick-off meeting was in early March 2021, when the MOOC structure was
defined. The two major goals were to begin the video production phase in late July
2021 and to finish the entire MOOC in January 2022, in order to begin the lessons at
the end of February 2022. Six different modules were identified, each one divided into
five items, spanning from introductory topics to more advanced technical ones. To
structure the overall work, a table of contents for each item was proposed in April
2021. Based on this defined structure, the production of the presentations and scripts
of all modules was carried out during May and June 2021. A common template was
used to maintain a homogeneous look and feel throughout the entire MOOC, always
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Figure 4.
Overview of the production timeline, involved tasks and copyright and quality steps of the MOOC production.
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taking into account the requirement that the MOOC was going to be provided utilising
the edX platform. Therefore, bearing this in mind, we focused on having as less text as
possible in the videos, in order to keep an adequate level of attention from the
viewers. Also, a great number of illustrations (both images and schematics) were used
to take advantage of visual learning, since many of the videos were expected to be
visualised utilising small screens such as those present in smartphones and tablets. In
the end, this phase has proven to be the most challenging one, both in terms of
research and time. Since the maximum duration for each video was set to 7 minutes,
the use of written scripts became essential to ensure that we would comply with this
limitation. This fact also forced the authors to be as efficient as possible in the content
formatting to try to add as much clear information as possible in the little time that
was available.

The videos were recorded during June, July and September 2021, supported by the
previously created presentations and scripts. Among the parties involved, only the
UC3M had the required facilities for multimedia production (i.e. filming and video
production) and the best way to have a centralised quality control was to record all the
videos at the UC3M premises. This was done using a small subset of the authors that
were in charge of the recording process. This subset was made of both instructors and
speakers. The filming process took about 3 months in total.

Apart from the video, a textual extension as extra studying material was provided, in
which more information than that available in the videos was offered as optional. This
allowed the authors to better explain some concepts that might not be clear only from
the videos. The starting points for the textual extensions were the previously written
scripts utilised for the video recording process. As stated before, some particularly
complex topics were further extended to provide a more complete picture. In order to
provide an homogeneous result, a common template was used for all the textual exten-
sions. The textual extensions were created in October and November 2021.

The evaluation questions were created in parallel to the creation of the textual
extensions, during the months of October and November 2021. Two different
evaluation phases were defined: a test related to each item and a more general test for
the entire module. The item-wise test contained six questions and a starting point
topic (including references) to be used for general discussion purposes. The module-
wise test featured 10 questions about any item included in the module. Both the item
and module tests featured different test modalities, such as true/false, multiple-
choice, drag and drop and numerical response, to avoid them becoming too uniform
and tedious.

All these three previously described steps (video recording, textual extensions and
evaluation) were supported by an active involvement of the UC3M audiovisual team.
This interaction ensured that a high-quality product was developed, always taking
into account the particularities of the edX platform, as we will further detail in a
following subsection. This quality assurance process was performed in December 2021
and served to correct any issues and to ensure a proper quality of the contents and
resources produced.

Besides, a forum discussion was proposed in each item to motivate the active
participation of all the students of the MOOC, which is something that the edX
platform regards as useful. The audiovisual team at UC3M took care of the upload
process of the contents, adapting them to the specific format required by edX. Every
time that the content of a full week was uploaded to the platform, the beta testing
process was carried out for each of the content in that week. This beta testing was the
last step, and it was performed in January and February 2022. Figure 4 shows the
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general timeline of the MOOC, where one can see the steps of copyright check and
quality check in different parts of the production, where there was an active involve-
ment of the authors and the UC3M audiovisual team.

4.2 Organisation and creation of the study material

As previously stated, the content of the MOOC was divided into six modules, each
with five items:

* Module 1 - ‘Ultra-dense networks and small cells’ introduces to the audience the
concept of ultra-dense network, the 5G paradigm, the new scenarios foreseen as
well as innovative applications. Besides, it introduces the emerging technologies
for 5G that are key to its development and will be explained in the course.

* Module 2 - ‘New transmission technologies’ focuses on the physical layer
transmission technologies such as massive MIMO, beam forming and full-duplex
technologies, as well as VLC. These technologies are key to physically support the
transmission and reception of signals to ensure the required 5G performance.

* Module 3 - ¢ Interference management and energy efficiency’ presents
scheduling mechanisms for the use of the wireless resources, the cell-free
paradigm, which has implications in both physical and MAC layers, and
approaches for energy efficiency, which is becoming increasingly critical in a
world where energy is a scarce resource.

* Module 4 — ‘Spectrum sharing and carrier aggregation’ introduces the
fundamentals of Carrier Aggregation (CA), the coexistence of small cells and
Low Power Wide Area Networks and architectures for spectrum sharing.

* Module 5 - ‘Use cases and prototyping’ presents some testbeds and their
importance to validate the theoretical developments in real scenarios, the privacy
issue in communications, which is critical given the sharing of more data, and
some insights about augmented and virtual reality applications (AR/VR) and
immersive media rendering.

* Module 6 - ‘The future ahead’ introduces the emerging technologies that are
getting an increased interest for the future 6G generation, such as RADCOM,
THz communications, extreme massive MIMO, etc. This module also provides
with an early discussion about what the authors think 6G will be, and the
experience of the TeamUp5G ETN is also summarised.

The content for each of the items was created by the ESRs and supervisors within
the TeamUp5G ETN following an iterative process of planning, development and
checking. Besides, it is important to highlight that TeamUp5G members were spread
all over Europe, which together with the pandemic situation originated by COVID-19,
highly limited the in-person planning and brainstorming events for the MOOC devel-
opment. This meant that almost all the content creation process was carried out
online, mainly with email exchanges and teleconference meetings, which led to a
more strict and tight planning of the meetings and deadlines to ensure proper adjust-
ment to the overall timeline.
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After defining the MOOC structure and recording capabilities (i.e. facilities and
human resources), the specific content of each item was discussed between the mem-
bers of each module, targeting coherence and avoiding content overlap between
items. This discussion was a nice experience that allowed ESRs and supervisors to
share knowledge and find ideas for networking. The next step was the writing of the
main ideas for the script of the video and the initial structure of the items. Each item
had been assigned a set of creators (both ESRs with their respective supervisors) and a
set of checkers (other ESRs and supervisors). This avoided the typical problem of
creator’s blindness, in which the creators of something do not see the faults in their
creation. The first step of initial content creation was done by the ESRs and reviewed
by their supervisors for each of the modules, and feedback was given to the
researchers in charge of the items. The second step was done by the other set of ESRs
and supervisors to validate the content from the point of view of a not so expert
audience. In this second step, the audiovisual team of the UC3M was involved in order
to check for image quality/copyright issues and unclear descriptions. The initial itera-
tion of this process identified several issues such as the heterogeneity of the
slideshows (e.g. design, animations, fonts and number of slides) and the use of images
with poor quality or subject to copyright. Many of the original images were conceived
to be used in a conventional classroom during teaching activities, so they did not fulfil
the required quality for a MOOC. Consequently, in a second iteration, a slideshow/
video template and specific strict guidelines were provided for the content creation,
which ensured homogeneity between items. When the slideshows and scripts were
ready, the video recording process started, which led to the production team to
provide specific guidelines for recording, but induced changes in the already approved
slideshows. Some of the main issues found were the use of a large amount of text in
the slideshows. Replacing it with illustrations was challenging because of the copy-
right compliance, explained in the next section. The videos were ensured to not
exceed the 7-minute timing constraint and achieved the required presentation quality.

4.3 Copyright compliance

Any useful lecture requires well-designed illustrations to provide useful and com-
plementary visual information to the explained topic. Public and massive lectures as
those in a MOOC not only require the quality and suitability of the selected illustra-
tions to be high, but also to ensure that all of them, with no exception, are copyright
compliant. The selection process is more complex, as the content creators not only
need to find or produce high-quality illustrations but ensure only the ones with
appropriate licencing are selected. We mainly used the following sources: commercial
or licence-free online repositories, proprietary academic or industrial resources and
original illustrations by the MOOC contributors. This process led to some delays and
repetitions since in the initial steps, for simplicity, the authors tend to utilise the
resources that are already available from previous works. Unfortunately, since these
works are either published papers or lectures’ materials, they cannot be used since
they would result in copyright non-compliance.

Even though all the processes in the MOOC creation were performed cautiously to
ensure copyright compliance given the aforementioned requirements, all the illustra-
tions and images that were included in the developed resources (presentations and
textual extensions mainly) were double checked by the UC3M audiovisual team which
had access to special-purpose copyright validation tools and was able to validate each
resource’s licence individually. This process resulted, once again, in an iterative
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production between the creators (ESRs and supervisors) and the validators (UC3M
audiovisual team).

4.4 Contribution from the non-academic sector

The TeamUp5G consortium involves multiple non-academic partners (mainly pri-
vate companies) which contributed with their expertise to give a more practical
approach to the MOOC:

* Nokia Bell Labs: the team from Madrid is focused on the study of the most
relevant use cases for 5G and beyond ecosystems. Their research is focused on
immersive media offloading and industry 4.0. With their expertise, they have
produced or revised the lectures related to the description and analysis of 5G use
cases. Therefore, they actively participated in the development of Modules 1, 5
and 6.

* PDMFC: a Portuguese company with the goal of providing solutions in areas such
as digital transformation, big data, cloud or security. The contributing team of
PDMFC has actively contributed also to the Modules 1, 5 and 6. More concretely,
they have developed the items related to network security and how it can be
improved with the use of machine learning techniques.

* IS-Wireless: a Polish company that targets software-defined 4G and 5G
deployments, with a strong presence in the Open RAN community. Its
knowledge has been gathered in the items related to cell-free communications,
while they have also supported the development of Modules 1, 2, 3 and 6.

4.5 Quality assurance

A successful MOOC requires a high-quality content with updated and
relevant topics, which have to be adequately explained. They also have to be up to
date and have to give a professional appearance. For this reason, we have followed a
multi-layer quality assurance approach. The first quality check came from the authors
themselves: we strongly encouraged all the authors to make a huge effort to produce
high-quality content with the goal of reducing the overhead from successive quality
checks. Most of the authors were PhD students, and the research also served them as a
learning process to produce content for their PhD papers and theses.

Consequently, the second checking layer consisted in their direct supervisors,
which had a crucial role in the development of the MOOC given their extensive
experience in the production of learning materials and teaching. To add an additional
layer for quality checking, we used a peer-to-peer approach, in which the authors and
contributors had to check other contributors’ work. As stated before, this step ensured
that the creator’s blindness problem was avoided, which occurs when a creator of a
certain piece of art or content cannot see the deficiencies in his or her own creation. In
every production step, each author had to review at least two contributions from other
authors, which brought a proper balance between the effort performed by the
reviewers and a good diversity of opinions.

Lastly, the UC3M audiovisual team, given their extensive expertise in editing,
reviewing and uploading MOOC contents, was in charge of performing an appearance
and sound quality assurance to check the videos and textual extensions were clearly
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presented so that the audience would not have any trouble in understanding the
content.

We believe this process has helped us streamlining the production of the MOOC
while ensuring high-quality standards. Finally, all the content was checked by the
production team, who was in charge of evaluating the quality from the audiovisual
point of view. Each of the mentioned layers involved several iterations: feedback was
given, and new versions were produced. Quality assurance requires the available time
and effort of all participants, and in this MOOC we have committed ourselves to both of
them. The quality assurance process has been beneficial for the ESRs in their training as
researcher guaranteeing in their future research fairness and quality policies.

5. Experience

After the MOOC was uploaded to edX, we carried out a beta-testing process, in
order to find possible deficiencies. The aim was to guarantee the desired quality in
contents and learning activities before launching the MOOC. A total of 2 weeks was
allocated to this process. The work was divided among the beta-testers, with at least
three beta testers (two ESRs and one supervisor) per module, to ensure enough people
to review each module. After feedback information was provided, any identified
issues were corrected.

5.1 Publicising

The MOOC has been broadcast in two editions, specifically in February and
September 2022. In both editions, a strong publicising campaign started 3 months
before the broadcast. The advertising was mainly conducted using the social networks
of TeamUp5G. Moreover, the particular networks of every researcher of the project
were also used to advertise the MOOC. Specialised mailing lists, such as that of the
IEEE Communications Society, were used to announce the broadcast date. The MOOC
was advertised in each outreach event where the TeamUp5G members participated.
To illustrate the effort on dissemination, after the first edition, the experience gained
in the creation and production of the MOOC was shared in the 31st Annual Confer-
ence of the European Association for Education in Electrical and Information Engi-
neering (EAEEIE) [19] held at the end of June 2022. Other researchers that
participated in the conference were interested in the work done and offered them-
selves to publicise the MOOC to their students at their respective universities. As an
example, the second edition has been also announced by colleagues at the Technical
University in Prague in the Techpedia repository [20].

5.2 Enrolment

The enrolment started 3 months before the broadcast in parallel with the communi-
cation campaign. Figure 5 illustrates the evolution of the enrolment process for the first
edition of the MOOC. A total of 144 students was enrolled at the start date of the first
broadcast. After 6 weeks of the course broadcast, on April 2022, 232 students were
enrolled. Yet, a verified certificate for the completion of the course was requested by
12 students. These latter students had to take an extra exam in order to obtain their
certificates. The remaining participants are considered as listeners although they can
benefit from all the course materials and can take the tests of each module. It must be
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Figure 5.
Daily envolment in the first edition of the MOOC.

pointed out that it is common for massive online courses to have a high percentage of
students that attend as simple listeners for the sake of acquiring knowledge.

Since at the end of the broadcast all materials remain available, more students
continued to enrol until the middle of June. The only limitation to the students that
were enrolled towards the end of the broadcast period is that they were no longer
eligible for an official course certificate. Finally, a total of 290 students was enrolled on
12th June 2022.

The broadcast of the second edition of the MOOC started on 13th September 2022,
and currently continues. At the start of the second broadcast, 102 students were
enrolled. This number has increased to 125 students a month later. It should be noted
that the enrolment of this edition exhibits a similar behaviour than the first one.

Figure 6 shows the education level of the enrolled students of the first edition. It
can be noted that 35% holds a university bachelor’s degree while 54% has a higher

I Below university level

- Bachelor's degree
[ IMaster or PhD degree

Figure 6.
Level of education of the enrolled students in the first edition of the MOOC.
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Geographic distribution of the envolled students in the first edition of the MOOC.

university degree which includes students who have finalised the master or PhD
degrees. Inside this percentage of 54%, the most representative figure, with 40% of
the total, corresponds with students who have completed a master’s degree and are
probably pursuing their PhD now. This figure shows that the audience of the course
requires a high level of academic education. In the case of the second edition, a similar
behaviour is found, where 45% holds a master or PhD degree. These results match
with the target audience foreseen during the preparation of the MOOC.

On the students’ region of origin, the first edition of the MOOC reached a wide
geographic distribution. More than 65 countries had at least one student enrolled in
the course. In particular, Spain is the country with the highest number of students
enrolled with a 15.6% of the total. Figure 7 shows the geographic distribution divided
by continents. We noted that the most representative continent is Europe with 40%,
where the countries with more participants are Spain, Portugal (5.7%), United King-
dom (3.9%), Germany (3.9%) and France (2.8%). In Asia, the country with the
highest number of enrolments is India, with 8.5% of the total, followed by Pakistan
(3.9%). With respect to America, the United States represents the country with the
highest participation, with 8.5% of the total (same as India), followed by Brazil and
Canada (3.2% each).

5.3 Interactive discussion

To ensure extra support for the learning activities, a discussion forum where
students could share their concerns was set up. Two ESRs were actively involved in
the forum to answer questions and ensure that no inappropriate messages were
posted. An active participation among students was achieved and supported by the
two above-mentioned ESRs, with positive feedback. We observed that two main types
of questions were posted. First, administrative questions mainly related to how a valid
course certificate could be obtained. Also, two students expressed their concerns with
a specific video. Their main comments were associated with the fact that the content
amount was high, and it was difficult for them to understand the explanations.
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Therefore, this video has been corrected for the second edition of the MOOC in
accordance with the student’s comments. The second type of question is associated
with more technical issues. Students expressed interest in learning more about MIMO
systems, which are one of the enabling technologies for 5G. Besides, systems operating
on millimetre waves aroused a lot of interest. The two ERSs in charge cleared all the
doubts and also suggested additional bibliographic material where the students could
expand their knowledge.

6. Challenges and Leassons learned

The primary challenge for MOOC is avoiding the lack of continuous engagement,
exemplified by cases of high dropout rate [21]. To understand why the dropout
happens, it is vital to understand who is using the MOOC and their purpose. Do the
ones who are signing up do really they realise what is their objective? Or do they have
doubts? The research specifies that most students join MOOCs for four important
reasons: address personal challenges, gain qualifications, develop/advance their
knowledge in the specific area of interest and curiosity about MOOCs. Data from
[21, 22], which correspond to the Harvard and MIT’s first 16 edX MOOCs, show that
the dropout rate in the first week happens to be 50%. Among them, most of the
students are male with median 24 years old. The main factor about dropping is either
external pressures, such as life events, or internal factors. Additionally, the dropping
contribution factor is directly dependent on the quality of MOOCs, complex content
from the level of the students and lack of direct personal support to the students.

MOOC planning is also a crucial task. From the beginning, it is challenging to have
a well-defined structure for the content (e.g. main technological innovations and new
5G mobile networks applications that arise from the TeamUp5G MSCA ITN/ETN),
identification of the key learning outcomes (e.g. understanding, designing and
optimising the 5G heterogeneous small cell and cell-free ultra-dense networks, whilst
covering several topics mainly related to 5G phase 2) and underlying available
resources for its production (e.g. in campus Audio/Video facilities of UC3M).

The deadlines for the production, detailed reviewing process and acceptance of the
content, with the expected quality-check procedures, should be appropriately sched-
uled. Active cooperation among all authors of the MOOC is essential and periodic
monitoring ensures that there are no communication issues or doubts on the
producers.

One of the main problems we had was, sometimes, miscommunication between
the coordinators and the content producers. Some producers felt that the indications
from the coordinators were not clear or changed as the MOOC progressed. This
caused that the content initially produced was not of the expected quality, which
caused delays in several tasks. In addition, sometimes the performed monitoring was
not incisive enough which also caused the delay in the delivery of the content.

We have learned that, in general, although many of the MOOC producers were not
initially aware of the high amount of work required to create high-quality content that
meets the expectations of a well-prepared audience, they all agree that it has been a
rewarding learning experience.

Working with a very diverse team across Europe also brought challenges to the
production organisers, due to several reasons. It was necessary to coordinate a team of
more than 20 people and the involved people came from a very diverse set of back-
grounds. One of the main problems found by the organisers was a weak commitment
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from some producers. While some of them did not meet the deadlines, other ones did
not read the indications given by the organisers, resulting in weird contributions
firstly submitted by some producers, whose quality was not sufficient (and resulted in
additional iterations to ensure sufficient quality).

The lessons learned are basically two-fold: the communication between the pro-
ducers and the organisers should be improved to avoid possible mishaps in the pro-
duction process, and the commitment from producers should be ensured from the
beginning, until the end, to avoid possible inefficiencies in the production.

To meet their own individual expectations, the MOOC creators must focus on
high-quality course contents, excelling in the presentation style, while timely deliver-
ing the lectures, with appropriate course content assessment. The student’s satisfac-
tion can then be achieved and encouraged for further enrolment in other courses, after
completing the current course.

Finally, the COVID-19 was also a challenge because it imposed some restrictions
to mobility and recording that constrained the initial planning. However, with
dynamic planning and some flexibility, we managed to record every video and
material properly.

7. Conclusions

The production of a MOOC involves a great amount of work, time and effort. The
most complex task was not only the production of the content itself, but also the
coordination of the producers and supervisors. More than 20 people from five different
countries have been involved in the production of this MOOC and all the work has been
carried out online. Therefore, although our project is composed of great professionals,
there were some coordination and miscommunication problems between the supervisors
and the content producers causing some delays. Besides, the resources to guarantee the
recording quality were available at the UC3M premises in Madrid. Hence, some items
were not recorded by the authors but by producers residing in Madrid. All these coordi-
nation issues implied that efforts had to be doubled to achieve a high-quality outcome.

Another important conclusion is, as drawn in this chapter, that MOOC can be used
as an innovative training method providing tools and resources for the PhD students
very valuable and useful in their future careers. In this sense, this experience has been
quite positive. Besides, the coordination among the different parts and actors in the
research in international groups or projects has been improved thanks to the produc-
tion of the MOOC, thus this is another advantage of using MOOC as additional tool.

Regarding the dissemination of the research and TeamUp5G activities, the MOOC
has been also very valuable. Along with the publications in journal or specialised
conferences, the dissemination provided by the MOOC to a more general although
technical people is important making visible the project, the institutions and the topic
and solutions.

To conclude, the MOOC on ‘Ultra-dense Networks for 5G and its Evolution’ has
been presented. We have addressed the objectives, the resources that were available,
the production of the MOOC itself and its broadcast experience. Although there have
been some challenges during content creation and recording, lessons have been
learned and important conclusions have been drawn to improve future MOOC
recordings, such as a correct content design, appropriate time scheduling, organisa-
tion of the tasks and people responsible for them or strict quality control, among
others.
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Perspective Chapter: MOOC - A
Decade Later! What Is the Current
Situation in Teacher Education?

Bruno Gongalves and Vitor Gongalves

Abstract

The growth of distance education, even if in emergency modalities such as those
compelled by the pandemic context in which we live in the last 3 years, seems to
have potentiated a second massification of the use of MOOC. In this sense, it looks
important to us to make research on the current status of these courses, namely,
regarding their adoption in the continuing education of teachers. The study was based
on a survey of the MOOC:s carried out in the context of in-service teacher train-
ing in Portugal. The exploratory research focused only on the last 3 years—which
involved the pandemic. The information was collected in the NAU platform, but also
by searching for keywords in the search engines of MOOCs carried out in the field of
teacher training. This way it will be possible to understand, in a more concrete and
deeper way, the impact of this technology on teacher training in Portugal and the
contribution it can make to improve the quality of the teacher training.

Keywords: continuing education, digital technologies, higher education teachers,
MOOC, online learning

1. Introduction

Massive Open Online Courses (MOOC) seem to be, on the one hand, a very
useful distance learning modality in the training of citizens in their different pro-
fessional areas and, on the other hand, in the training and education of students
in the different study cycles. In this sense, MOOCs present themselves as a useful
and appropriate tool for the training of individuals or groups of learners, namely,
through the development of their knowledge and skills supported by technology. One
of the groups that seem to use this distance learning modality seems to be teachers,
as part of their continuing education, but also as a contribution to the teaching and
learning of their students. The use of MOOCs both in teacher training and in teach-
ing must do, among others, with the ease of access to information, flexibility, use
of technology and dynamization of the teaching-learning processes. On this basis,
MOOC:s “are a continuation of the trend in innovation, experimentation, and the use
of technology initiated by distance and online education to provide massive learn-
ing opportunities” [1]. Littlejohn [2] states that a MOOC can be defined as a course
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that targets large-scale, networked interactive participation. Thus, a MOOC can be
considered to provide open access, based on a distance education model, promoting
large-scale interactive participation [3] and can be one of the most versatile ways to
provide quality education, especially for those residing in distant or disadvantaged
regions [4].

MOOC:s are free online courses available for anyone to enroll in that provide an
affordable and flexible way to learn new content and acquire or improve new skills,
advance your career, and deliver quality educational experiences at scale. In the next
section, we seek to address in more depth the concepts surrounding MOOCs as a
way for the reader to get a good understanding of the dynamics surrounding this
online learning modality. However, before moving on to the next section, we would
like to remind you that through this research we intend to conduct a survey on the
current status of MOOCs in the continuing education of teachers. To do so and after
explaining it in the methodological section, we will collect information from the NAU
platform (an online project and platform, pioneering at the Portuguese national level,
to support education and training, aimed at large audiences), but also by searching for
keywords in the search engines of MOOCs carried out in the field of teacher training.
In this way, we seek to understand not only the impact of this technology in educa-
tion in Portugal, but also the contribution it can provide to improve the quality of the
training teacher.

2. Massive open online courses: Concept review

The following section is fundamental to understanding the technological and
pedagogical characteristics surrounding MOOCs. We present those that seem to be
the most important for a general understanding of the dynamics of MOOCs.

2.1 Evolution of MOOC

In 2008, George Siemens and Stephen Downes published the first MOOC called
Connectivism and Connectivist Knowledge as an open online course. Although the
number of participants was just over 2300, Siemens was not exactly interested in
scale, but in connections. The term MOOC was created in 2008 by Dave Cormier at
the University of Prince Edward Island and Bryan Alexander of the National Institute
for Technology in Liberal Education. Although the MOOCs appeared in 2008, it
is worth mentioning that only in 2012 were multiple investments made in MOOC
projects, allowing the courses to acquire scale and notoriety. Since 2012, all over the
world, thousands of courses have emerged, supported by different platforms, and,
currently, it is impossible to identify all existing MOOCs. In fact, there are thousands
of MOOC:s, distributed all over the world and promoted by different companies
and educational institutions, public and private, or even by any individual citizen.
They understand all areas of knowledge and languages and are open to all types of
interested parties, so it would be unfeasible to attempt to carry out the respective
task. However, we identified Cognitive Class, Coursera, Edx, FutureLearn, Iversity,
Khan Academy, Myriad X, Udacity, Udemy, and Saylor as the best-known MOOC
platforms. Each of these tools is unique, with its own characteristics and very specific
functionalities. The technology varies from platform to platform. It is naturally up
to each course creator and potential students to choose the platform that best serves
their knowledge needs.
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In Portugal, the first MOOC appeared in 2012, namely: The First MOOC in
Portuguese, developed by Jodo Mattar (Brazil) and Paulo Sim&es (Portugal) and
launched simultaneously in Portugal and Brazil; Bullying in a school context: char-
acterization and intervention, which was aimed at educators and teachers of non-
tertiary education and was created by the ICT Competence Center of the School of
Education of Santarém (Portugal).

In 2013, we highlight the initiative promoted by the European Commission, which
resulted in the launch of the first pan-European university MOOC, which allowed
Universidade Aberta (Portugal) to join it. However, the institution “went a step
further than its partners and developed a specific pedagogical model for massive open
online courses, thus becoming the first university in the world to do so—the iMOOC
model” [5], which will be discussed further in this chapter. The iMOOC model: “the
model is patented and is composed of a set of standardized pedagogical practices
extended to the whole institution, each one dedicated to a type of study cycle or
training level” ([6], p. 7). It is worth mentioning that “this initiative marks the
pioneering design of the first institutional pedagogical model for MOOCs” ([6], p.
7). The MOOC promoted by Open University is designed based on the four pillars of
the institution’s Virtual Pedagogical Model (VPM), namely student-centred learning,
flexibility, interaction, and digital inclusion: “The model also articulates flexibility
with the pace needed to help students accomplish tasks in the face of the pressure of
their daily commitments” ([6], p. 7).

Currently, in Portugal, there are already several institutions offering MOOC
courses, from public and private higher education institutions, namely, universities and
polytechnics. In addition to these that offer MOOC courses essentially at the level of
educational offerings, there are also MOOCs offered in the context of teacher training,
among which are the Ministry of Education, Directorate-General of Education, ICT
Competence Centers, Scientific-Pedagogical Council of Continuing Education and the
Directorate-General of School Establishments. It is also important to note that orga-
nizations, namely companies, are turning to the training of their staff through online
courses, including MOOCs. This position of companies seems to facilitate the continu-
ous training of these professionals, making it more flexible, dynamic, and innovative.

Before we address the main features of this genre of courses, it is important to talk
about what MOOCs are and what their main goals are in the online education market.

2.2 Concept of MOOC

Analyzing the concepts underlying the acronym MOOC: Massive—represents the
scope and geographical breadth that this genre of courses has, as they allow a large
number of participants to enroll. It refers to the possibility of expanding the course
in terms of the number of students [7]; Open—these are courses open to any type of
participant and represent the democratization of knowledge, without any kind of
restriction either in economic terms or even in terms of prerequisites; Online—avail-
able in real time, 24 hours a day, as long as you have a web connection; Course—refers
to the course format, which encompasses technology, pedagogy and content. In other
words, they serve as knowledge platforms for any individual who anytime, anywhere
wishes to learn, which makes them a powerful and emerging learning strategy with
repercussions in both educational and technological areas. According to Siemens
[1], MOOCs “are a continuation of the trend in innovation, experimentation, and
the use of technology initiated by distance and online education to provide learning
opportunities on a massive scale” ([1], p. 5). MOOCs must innovate and create new
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trends such as the use of non-traditional textbooks such as graphic novels to increase
students’ attention levels [8]. Jansen and Schuwer [9] states that “MOOQOCs are courses
designed for large numbers of participants, that can be accessed by anyone anywhere
as long as they have an internet connection, are open to everyone without entry
qualifications, and offer a full/complete course experience online for free” (p. 11).
Littlejohn [2] states that a MOOC can be defined as a course that targets large-scale,
networked interactive participation. Thus, a MOOC can be considered to provide
open access, based on a distance education model, promoting large-scale interactive
participation [3] and can be one of the most versatile ways to provide quality educa-
tion, especially for those residing in distant or disadvantaged regions [4]. There are
many renowned authors and experts in the field who talk about MOOC [10-30],
however, although there are different positions, the literature is consensual that
MOOC:s are a rapidly expanding technology based on the connectivist learning theory
and consist of courses, in principle open and free of charge, which allows a large num-
ber of participants to enroll. Although MOOCs have an informal nature, they seem

to contribute to the free acquisition of information and to equality in knowledge,
since they promote access to quality content at a reduced cost, or even free of charge,
depending, of course, on the type of courses one intends to attend.

2.3 Technical-pedagogical characteristics

The literature seems to agree that there are two major typologies of MOOC
proposed by Downes [31], who designates the former as cMOOC and the latter as
xMOOC [32]. Although the two typologies have common features, including content
divided into weeks and the high number of participants, the main differences seem to
result from the role of teachers and participants in the MOOC and the way learning is
carried out. cMOOC:s are based on a collaborative methodology and “are structured
from self-organized learning, centered on gaining meaning through community
experience, using participation tools such as blogs, RSS feeds, and other decentralized
methods” ([33], p. 66). They are context-centred and correspond to a connectivist
perspective in which George Siemens, Stephen Downes, Jim Groom, Dave Cormier,
Alan Levine, Wendy Drexler, Inge de Waard, Ray Schroeder, David Wiley, Alec
Couros, among others, have been involved since 2008: The “c” represents the connec-
tivist MOOCs. The cMOOCs were the first MOOCs that emerged. These courses place
emphasis on student knowledge creation, creativity, autonomy, and social and col-
laborative learning ([34], p. 4). The Connectivism and Connective Knowledge course
(CCKO08), Personal Learning Environments Networks and Knowledge (PLENK2010),
MobiMOOC, EduMOOC, Changell, Digital Storytelling (DS106) and Learning
Analytics and Knowledge (LAK12) are some examples of this type of courses.

Given that this typology follows the connectivist practices of student participation
and self-direction, the pedagogical practices are considered to follow more specifi-
cally Downes’s [35] four principles, namely:

* Autonomy: students could choose where, when, how, with whom and what to
learn. In other words, it is related to the freedom to choose goals and content;

* Diversity: it allows for a sufficiently diverse population to avoid misinformation
and closed-group thinking (heterogeneous groups). There is an incentive to
engage in diverse readings, discussions, and environments, which allows for a
wide spectrum of opinions, tools, and content;
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* Degree of openness: encompasses all levels of participation, with no barriers
between what/who is in or out. Such a characteristic ensures the free flow of
information through the network and encourages a culture of sharing and a
focus on knowledge creation;

* Interactivity: is what makes everything possible, with knowledge emerging asa
result of interactions between the various participants.

The four principles proposed by Downes [35] influence each other in the sense
that the diminution of any one of them weakens the quality of the teaching-learning
process and, with it, the learning network itself—connectivism. In this sense, it
is crucial that all principles are at the same level for the learning process to run
smoothly.

According to Figueiredo [36], the main benefits and limitations of cMOOCs are
also highlighted. In the benefits, the author suggests that the technology is explor-
atory, disruptive, deconstructive, incubating and contextual:

* Exploratory: they follow an exploratory path, of trial-error-reflection cycles,
closer to design practices than to traditional sciences. In complex and unpredict-
able social environments, this type of approach offers opportunities for emergence
and collective creativity;

* Disruptive: an innovation is disruptive when it is born at the margins of traditional
markets or social systems and asserts itself by gradually winning over customers
who tolerate its initial imperfections and contribute to overcoming them;

* Deconstructive: to deconstruct is to question already installed ideas and thus
conclude on whether they are still valid or whether they should be reformulated.
In an environment like education, where the habit of questioning the big ideas is
almost non-existent, cMOOCs have the merit of doing so;

* Incubators: they allow new practices to be developed, evolve and consolidate
until they can be transposed to traditional contexts;

* Contextual: cMOOCs themselves are learning contexts, co-constructed and
adapted by those who are learning. The same is not true of xMOOCs, which are
predominantly content-centred.

The absence of a business model, the problematic accreditation, the reduced
scalability, the difficulty in authenticating students and the high dropout rate are the
main constraints of the cMOOCs [36]:

* Absence of a business model: there is no market, income and cost logic compat-
ible with cMOOCs. Thus, for now, the sustainability of this type is based on
economies of reputation;

* Problematic accreditation: the logic of complexity and large numbers that char-
acterize the model conflicts with the reliable calculation of market value for each
of the participants that complete a cMOOC. The compatibility between cMOOCs
and reliable valuation is one of the model’s most interesting problems;
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* Reduced scalability: concerns pedagogical and assessment processes that take
advantage of complex adaptive social systems, the laws of scale and, obviously,
social networks to become applicable to large populations without requiring
additional teaching resources;

* Difficulty in authenticating students: the eventual transposition of the cMOOC
model to the market, as well as the adoption of accreditation bodies, justifies
looking into reliable methods of authenticating participants;

* Dropout rate: a large number of participants who attend a cMOOC end up drop-
ping out. However, it is important to note that even those who do not finish can
derive great benefits from their participation.

The xMOOCs come from MIT/Stanford and are content-centred and more rigidly
organized, limiting creativity. Thus, their activities are guided by the teacher who
has the role of providing the supporting materials and directing the discussions.
Participants can contribute by sharing content and ideas. xMOOCs are the most com-
mon MOOC model: “The “x” stands for commercial MOOC:s, that is, those offered
through commercial or semi-commercial platforms, such as Coursera, edX, and
Udacity. These MOOC:s are centred on viewing videos and completing short exam-
type exercises ([34], p. 4).

xMOOC:s follow an instructivist course design in which learning objectives are
predefined by the instructor [2] and materials are designed and prepared in advance.
Students watch video series (lectures), read recommended articles, and solve quiz-
zes [37]. While Rodriguez [38, 39] considers that xMOOCs are based on cognitive-
behavioral pedagogical practices, Conole [40] states that this typology mainly adopts
a behaviorist learning approach. It is of interest to note that this model has received
much criticism from connectivist authors Parr [41]. EdX, Coursera, Udacity and
FutureLearn are some of the examples of xMOOC platforms [42, 43] that the follow-
ing points are characterized.

In short, cMOOCs emphasize creation, creativity, autonomy, and social networked
learning, emphasizing participation among their members. xMOOCs emphasize a
more conventional learning approach through video presentations and short exercises
and tests, with the teacher continuing to take a leading role. In cMOOC:s, there is no
rigid assessment process as is known in conventional institutions [44], as participants
are encouraged to assess their progress and understanding through interaction among
all. In xMOOC:s, assessment follows instructional practices, relying on completing
various questionnaires and completing projects.

Besides cMOOC and xMOOC there are other proposals for categorizing MOOCs in
the literature, which are presented below.

* Network-based MOOCs are considered the original ones, that is, those taught by
Alec Couros, George Siemens, Stephen Downes, and Dave Cormier. In this type
of MOOC, “the goal is not so much content and skill acquisition, but dialogue,
socially constructed knowledge, and exposure to the open web learning environ-
ment using distributed media” ([45], p. 35). The pedagogy of network-based
MOOC s is grounded in connectivist methods.

* Task-based ones “emphasize skills by requiring the student to complete certain
types of work” ([45], p. 35). Community is crucial, especially in terms of examples
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and assistance, yet it is a secondary goal. The pedagogy of this type of MOOC,
unlike network-based ones, is “task-supported and tends to be a mix of instructiv-
ism and constructivism, and traditional assessment is also difficult” ([45], p. 36).

Content-based ones, supported by instructionalist pedagogy, have a high num-
ber “of enrollments, commercial prospects, renowned university professors,
automated testing, and exposure in the popular press” ([45], p. 36). In this type
of course, the acquisition of the content is fundamental, and the network or the
completion of the activities are considered secondary aspects.

In addition to the previous MOOC categories, Clark [46] proposes a taxonomy

based on the pedagogy adopted, namely ([46], pp. 6379-6380):

* TransferMOOC: are derived from other courses provided on virtual platforms,

such as Coursera;

MadeMOOC: consists of courses oriented towards innovation, problem-solving,
work and peer review. An example of a platform that offers this type of course is
Udacity;

SynchMOOC: these have fixed start and end dates and have delimited certain
periods of time either for the completion and presentation of work or for the
evaluation of the same, such as, for example, Cousera and Udacity;

AsynchMOOC: they can be attended anytime, anywhere and work best in dif-
ferent time zones. Coursera is an example of a platform that provides this type of
courses;

AdaptiveMOOC: based on dynamic assessment, these are courses geared towards
personalized learning, such as Gogbooks;

GroupMOOC: this type of course starts with a very small group of trainees, who
are selected based on a set of criteria such as their previous skills. One example is
the NovoEd platform;

ConnectivistMOOC: these are courses inspired by the work of George Siemens
and Stephen Downes and are supported by the connections established in

the network. The autonomy of the participants is fostered through the shar-
ing of knowledge. An example of this type of course is the Connectivism and
Connective Knowledge Online Course (CCK08);

MiniMOOC: short, very intensive courses with very clear and concrete objec-
tives, such as Open Badges.

There are also other categories such as BOOC (Big Open Online Course), COOC

(Community Open Online Course), DOCC (Distributed Online Collaborative Course),
MOOR (Massive Open Online Research), POOC (Personalized Open Online Course),
SMOC (Synchronous Massive Online Course), SPOC (Self-Paced Online Course), SPOC
(Small Private Online Course), and MOOOC (Massive Online Open Ongoing Courses),
among many others.
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Naturally, each type of MOOC has its own characteristics, such as the type of
content to be made available, the number of participants expected, the communica-
tion strategy adopted among peers and, especially, the pedagogical and technologi-
cal model of each MOOC. In this sense, it is the responsibility of each educational
institution, or each promoter, to choose the most appropriate model for each specific
teaching-learning process.

2.4 MOOC planning and development

Based on the researchers’ experience in creating courses in the MOOC modality, it
is easily understood that the planning of an online course is always a fundamental fac-
tor that must involve a multidisciplinary team (with different specialities), especially
in three central areas: technology, pedagogy, and content production. In the techno-
logical area, it is necessary to define the platform where the MOOC will be developed,
as well as the tools that will be made available considering the digital skills of the
target audience. In the area of pedagogy, it is important to define pedagogical strate-
gies and methodologies suitable for implementing the teaching-learning process,
which also involves planning and developing activities that are useful for boosting
and innovating learning. In the area of content, it is necessary to consider the design
and production of diversified and quality content (text, video, images, sound, among
others) that contribute to the progress of students in the most diverse subjects.

According to Read and Covadonga [47], the planning of a MOOC should take into
account:

* The acquisition of basic skills to use the necessary platforms or tools, by teachers
and students;

¢ Reflection on how the contents and activities of the MOOC differ from the
materials used in face-to-face courses;

* The large-scale interactions that MOOCs may require, as teachers will play a key
role in course development;

* The analytical mechanisms are available for the analysis of learning and,
preferably, the support combined with questionnaires for obtaining data and
assessments.

Blanco et al. [48], Read and Covadonga [47] and Riedo et al. [49] summarize the
aspects to be considered in the development of a MOOC, namely:

* Being aware of the responsibility of distributing training on a topic as specific as
possible to a broad and differentiated audience;

* Highlight that the centre of learning is the learner and the teacher has the role of
making content available, adapted to the MOOC format, and monitoring, guid-
ing and interacting through discussion forums or other social tools

* Establish a duration generally between 25 and 125 hours;

* Take into account the different prerequisites and motivations;
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* Structure the MOOC into four to eight modules, each with four to eight videos
and other materials that motivate and challenge students;

* Avoid videos longer than 12 minutes, with the same topic having more than one;
* Offer content and other support materials in different formats;
* Prepare varied activities at different levels;

* Clarify which activities and tasks are mandatory and appropriately value those
that allow validation of achievement;

* Be prepared to integrate different technologies suited to the specificities of the
contents or the profile of the users.

According to Costa et al. [50], the team responsible for developing a MOOC course
is responsible for the following tasks:

* Defines the target audience/audience for which the course is intended (general
characteristics of the profile or profiles of the participants);

* Defines general learning goals;
* Lists and organizes the topics that will be worked on in the course;

* Clarifies the existence of prerequisites in terms of previous knowledge and/or
skills;

» Explains the selected strategies and ways of organizing work;

P g y g g
* Explains the modalities of interaction, communication and collaboration;
* Explains the objectives and methods of evaluation chosen.

There is no single model for planning and developing a MOOC. However, from the
authors’ experience in designing this kind of course and supported by the literature,
MOOC promoters should take into consideration the three major dimensions men-
tioned at the beginning of this section: technology, pedagogy, and content. Each of
these dimensions is absolutely central in the planning and development processes of
aMOOC, since the teaching-learning process nowadays can only be achieved through
these three dimensions.

2.5MOOC platforms

In this section, we present the six main existing MOOC platforms, taking into
account the principles of the impact they have on education, but also the quality of
the service provided to their users.

Coursera: Is one of the most popular MOOC platforms that offers hundreds of
online courses taught by recognized educational institutions, in several languages.
It offers many free courses, but also has paid classes or MOOC:s that, although free,
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require payment for official certification. Coursera partners with over 275 leading
universities and companies to bring flexible online learning to individuals and organi-
zations around the world. It also has more than 113 million students.

Udemy: This is a platform created by Eren Bali. This platform has more than 44
million students, 65,000 instructors, 183,000 courses, 594 million course enroll-
ments, 75 languages, and 8600 corporate clients. Course content is quite varied and
ranges from music theory and pet care to programming (from basic to advanced),
data analysis, design, sales, and more. Some courses are free and others are paid, with
or without certificates of completion. It is one of the solutions more available for any
type of user who wants to offer a MOOC.

FutureLearn: With a wide range of paid and free online courses, FutureLearn
stands out as one of the platforms with the largest offer of accredited diplomas.
FutureLearn is based in the UK and owned by The Open University, a UK-based
distance learning university. It has over 40 years of experience in distance and online
university education.

Saylor: Uses accredited teachers to create free courses and use open educational
resources in over 15 categories. Upon passing the final exam, participants can down-
load a certificate of completion.

edX: with over 2500 online courses, edX covers over 30 academic fields, from
medicine to design. Founded in 2012 by Harvard University and the Massachusetts
Institute of Technology, this non-profit organization partner with top establishments
around the world.

Khan Academy: is a non-profit organization founded by Salman Khan and has a
mission to provide free, high-quality education for everyone, everywhere. It offers a
free collection of videos on math, medicine and health, economics and finance, phys-
ics, chemistry, biology, computer science, and other subjects.

Each of the identified platforms has its own characteristics, namely principles
and values, functionalities, and tools, among others. It is therefore up to each entity
promoting a course or each trainee or student to choose the platform that is best
suited, on the one hand, to the production and implementation of a course and, on
the other hand, to the acquisition of knowledge and skills in the area of interest of
those who sign up. Whatever the promoters’ or students’ decision, they must always
consider three principles that seem central to us: (i) Knowledge of the greatest pos-
sible number of platforms through the exploration of their functionalities; (ii) The
topics addressed in the course; (iii) The architecture of the course in the digital and
pedagogical aspects. Knowing how to select the MOOC platform is half the battle for
the success of the course and learning.

2.6 Process of evaluation, certification and accreditation of MOOCs

The process of student assessment in MOOC courses is not consensual in the
literature and indeed should not be since each learning context is obviously unique.
The platform created or adopted for the implementation of the MOOC, the digital
tools used for communication, interaction and collaboration among peers and
among teachers, the pedagogy adopted, the type of activities proposed, the type of
content produced, the MOOC recipients, the social and economic context, the top-
ics addressed, the type of training, the promoter, the objectives to be achieved with
the implementation of the MOOC, among others, are absolutely central aspects
that determine the evaluation model of MOOC. It is also important to mention that
MOOC:s are difficult to evaluate because there are no established evaluation criteria,
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completion rates are low, there are many instructors and there are accessibility
problems. Regarding specifically the dropout rate in MOOCs, “most students who
enroll in a MOOC have no intention of completing the course, their intention is
to explore, find out something about the content and immediately do something
else” [51]. In this follow-up, Cairo [52] considers that the rate of participants who
complete a MOOC is between 10% and 15%. Also [51] points out that the percent-
age of students who complete a MOOC is around 10%. Cisel and Bruillard [53], on
the other hand, state that less than 10% of enrollees typically complete a course. In
general, dropouts in MOOC:s are associated with difficulties regarding the “level
of autonomy required, the ability to deal with the technological environment
adopted, as well as the persistent feeling, in some cases, about the absence of the
physical presence of teachers and classmates” ([54], p. 3). Obviously, the dropout
and the difficulty to control the inputs and outputs in a MOOC also conditions the
evaluation process.

According to Explorance [55], there are four ways to evaluate a MOOC:

* By the process perspective: proposed by Stephen Downes this method to evalu-
ate aMOOC is referred to as the ‘process perspective’ whereby the MOOC is
evaluated by the criteria of successful networks (autonomy, diversity, openness,
interactivity);

* Via the outcomes perspective: the second method that Downes proposes is the
‘outcomes perspective’. In this approach, MOOCs are evaluated as knowing sys-
tems; as entities which learn as a whole. MOOC effectiveness is then based on the
system’s success and not on individual participant outcomes. Both of Downes’
approaches are very interesting and deserve more thought and exploration.

* By self-assessment:

* Some MOOC:s are experimenting in using self-assessment to evaluate student
progress. However, this type of evaluation only examines participant learning
and not the quality of the course or the teaching approach. With MOOCs not
establishing learning goals and with students creating their own, the evaluation
process becomes even more complex. Another factor to consider is that relying
solely on self-assessment can lead to inaccurate and unreliable results.

Clark [46] identifies a set of MOOC certification models (pp. 6380-6381):

* Absence of certification: no document is issued to certify attendance; partici-
pants attended only to acquire learning experience;

¢ Attendance and completion certificate: is awarded to all participants who com-
plete the MOOC, in order to recognize their attendance in the respective course,
however, no official accreditation is granted to them. In addition to Coursera,
which awards this type of certificate, the ECOIMOOC model of the Open
University (Portugal) stands out, in which the certification process involves the
existence of a summative assessment, aimed at participants who wish to obtain a
course completion certificate. However, participants must submit for evaluation
at least two of the artifacts produced. In addition to this type of certificates, some
MOOC:s offer verified certificates [56, 57];
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* Certificate of mastery: this type of certificate presents a grade, however, it is not
considered as an official credit. One example is the courses promoted by EdX.

* Distinction certificates: institutions that want to assess the knowledge acquired
by their students while attending their courses are provided, at a reduced cost,
with sets of tests, as is the case with Udacity.

* University credits: an example of the accreditation process is also the
ECOiMOOC, which offers the possibility for participants to request, after com-
pleting their learning, a formal accreditation by paying a certain amount. In this
MOOC model, credits (ECTS) will be awarded after an evaluation.

Bergeron and Klinsky [58] warn of the complexity of MOOC accreditation, as does
Auyeung [42], who states that MOOC providers fail in the accreditation process. Thus,
there is still a low applicability rate on the part of Portuguese educational institutions,
except for the Open University (Portugal) which, as previously mentioned, grants the
accreditation of its MOOCs upon payment of a certain amount. Currently, there are
already several platforms such as, for example, Coursera and NAU that offer courses
with a certificate of completion. However, some courses have as prerequisites either
the payment of a certain amount or a minimum grade to obtain them. Regarding
accreditation, most courses are not accredited by the Scientific-Pedagogical Council
for Continuous Training in Portugal. There is, therefore, a long way to go in these two
matters—certification and accreditation, but especially in the latter. If MOOCs are
accredited, they will certainly have more teacher participation and, consequently,
greater digital training for teachers to improve their practices and innovate in the
teaching-learning process. But many MOOCs have been used with considerable weight
and importance in various continuing education courses or short courses.

3. Methodology

This section identifies and explains the main methodological options focusing on
the research objectives, the characterization of the NAU platform, the data collection
instruments, and the processes of processing and analysis of the data collected.

3.1 Research objectives and methodology adopted

This study is supported by exploratory and descriptive research. Exploratory
insofar as researchers, supported by a set of pre-defined criteria, look for the MOOCs
that have been carried out in the last 3 years within the scope of teacher training.
Descriptive research because it allowed describing a phenomenon in its context, that
is, understanding the recipients of each course, the objectives, the curricular struc-
ture, the evaluation, and the certification process, among other relevant aspects.

The research has three objectives:

1.1dentify the MOOC:s carried out in the last 3 years in the context of teacher
training.

2.Determine the impact of MOOCs on teacher education in Portugal.
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3. Understand the contribution of MOOCs to improving the quality of teacher
education.

The first objective was achieved through a search for MOOCs on the NAU platform
(www.nau.edu.pt/pt/) but also through a web search for the following set of key-
words: MOOCs in the context of teacher training; MOOC courses for teachers; MOOC
in the professional development of teachers. The search for keywords was carried out
according to the following criteria:

* Type of websites: platforms offering MOOC:s;

* Recipients: all teachers of all educational levels in Portugal, with the exception of
higher education;

* Language: Portuguese.
* Time range: May 2019 to December 2022.

The research was carried out through the usual search engines, but also on the
six main platforms promoting MOOC courses that were identified in the literature.
Platforms like www.my-mooc.com and www.mooc-list.com that offer a list of MOOCs
and free online courses were not ignored, and we tried to follow their news about
these types of courses. The European Multiple MOOC Aggregator, called EMMA for
short, was also used. It aims to setting excellence in innovative teaching methodolo-
gies and learning approaches through the large-scale piloting of MOOCs on different
subjects.

3.2 Characterization of the NAU platform

The NAU platform (Online Teaching and Training for Large Audiences) is an
online project and platform to support teaching and training, aimed at large audi-
ences. It is a service developed and managed by the FCCN Unit of the Foundation
for Science and Technology (FCT) that allows the creation of courses in MOOC
format produced by recognized and relevant entities in society. One of these enti-
ties is the General Directorate of Education (GDE) which is a central service of the
direct administration of the State responsible for implementing policies related to the
pedagogical and didactic components of preschool education, basic and secondary
education, and extra-curricular education.

It should be noted that NAU is part of the cross-cutting actions of the Portugal
INCoDe.2030 initiative by promoting digital development, inclusion and digital
literacy, education, and qualification of the active population.

NAU offers courses in several areas, such as exact sciences and technologies, train-
ing and education, health and life sciences, communication and marketing, econom-
ics and management, natural sciences and environment, social sciences, law, arts and
culture and human and political. On the platform, MOOCs are categorized into three
levels, namely: initial, intermediate, and advanced and are taught in Portuguese and
English only. Most courses created are aimed at teachers—from preschool to second-
ary education—without excluding all other professionals working in schools, and all
human resources in Education.
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The courses are promoted by the following institutions: Directorate-General for
Education, INA—National Institute of Administration, I.P, INCoDe.2030, MetaRed,
CENJOR—Protocol Center for Professional Training for Journalists, Directorate-
General for Health, National Center for Cybersecurity, Polytechnic Institute of
Lisbon, General Secretariat for Education and Science and University of Evora. Any
institution can apply for collaboration with the NAU and to do so must contact the
respective entity. The process of producing a course on this platform is quick and
simple and will always have the support of the NAU team.

3.3 Collection, processing and analysis of data

Data collection was based on participant observation, which allowed the identi-
fication of a set of MOOC courses within the scope of continuing teacher education.
Data collection was carried out on the NAU platform but also on other MOOC plat-
forms supported by a set of criteria previously established and presented earlier. Data
were recorded in the investigator’s diary according to previously defined parameters.

Data were recorded, processed and analyzed in Microsoft Excel through a set of
previously established categories, namely: digital platform, promoting entity, course
designation, target audience, number of hours and date of completion. While the
quantitative analysis only sought to identify the existing MOOCs between 2019 and
2022 in the context of teacher training, the qualitative analysis (content analysis)
sought to identify the themes of the MOOCs, learn about the certification process for
these courses and determine the format of the course.

4. Discussion of results and conclusions

This section presents the results of research on the current status of these courses
in continuing teacher education in Portugal. Based on the results, a reflection is made
on the themes and the importance of greater use of this type of course in teacher
training is also pointed out.

At the time of selecting this topic for carrying out this investigation, we imme-
diately thought that, due to the pandemic, there would be many courses in MOOC
modality aimed at the continuous training of teachers. And if there were not many, at
least there would be a significant growth of MOOC:s in teacher education. However,
we are completely wrong, unfortunately! In fact, during the pandemic, there was
a huge growth in the offer of online courses, some in e-learning format and others
in MOOC format. However, the courses that were offered in the e-learning modal-
ity were more oriented towards teacher training and those that were offered in the
MOOC typology were oriented towards all those interested in learning online. That
is, during this investigation, it became clear that MOOCs were not the modality
adopted for teacher training. Even after the pandemic, the market for online courses
continues to grow, whether in e-learning, b-learning or MOOC, but there are still very
few MOOC:s for teacher training. It is difficult to understand the reasons why teacher
training only takes place mainly in face-to-face, b-learning or e-learning. Incidentally,
understanding these motives would certainly make a good research question for
another study. The fact is that MOOCs are not the main modality of support for
teacher training.

In Portugal, in addition to some higher education institutions and a few other enti-
ties that have already offered and still offer some MOOC courses within the scope of
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teacher training, only NAU assumes the responsibility of offering this type of course.
In the area of education and training, NAU partners with the Directorate-General
for Education, the University Institute of Lisbon, the Foundation for Science and
Technology, the Institute for Employment and Vocational Training, the University
of Algarve, the University of Tras-os-Montes and Alto Douro, University of Evora,
Porto Nursing School, Polytechnic Institute of Tomar, Open University, Polytechnic
Institute of Leiria, Polytechnic Institute of Lisbon, Gaia Nascente—Training Center
of Association of Schools, New University of Lisbon and the School Superior of
Nursing in Lisbon. It should be noted that each of these partners offers, through the
NAU platform, MOOC courses on various topics that were identified in the methodol-
ogy section.

During the research, 16 MOOCs were found on the NAU platform. Some of these
courses have 1 edition, others have 2 and still, others have 3 editions. In this sense,
the total editions of the courses are 26, that is, 26 courses were promoted, between
30 May 2019 and 30 December 2022. levels of education (public and private),
school directors, teacher training centre directors, librarian teachers, professional
teaching teachers, among other professionals in the area of education and train-
ing, and also all those who are interested in the topics covered in each one of the
MOOC:s. It should be noted that the 16 courses available on the NAU platform were
promoted by a single entity, in this case, the General Directorate of Education.

Then, the MOOC:s identified in the survey are highlighted: “E@D in Schools”—15 h
(1 edition); “Collaborative Work with eTwinning: First Steps”—3 h (3 editions);
“Prevention of online addictions in children and young people”—15 h (1st edition);
“Bullying and Cyberbullying: Prevent & Act”—25 h (3 editions); “Technologies for
Inclusion and Accessibility”—S5 h (2 editions); “Will Artificial Intelligence Transform
School?”—25 h (2 editions); “Collaborative work with eTwinning: Next Level’—15 h
(1 edition); “Learning and School Communities”—25 h (1 edition); “Education

for Sustainability”—39 hours (3 editions); “Inclusive Education”—25 h (2 edi-

tions); “Active Learning Scenarios”—25 h (2 editions); “Autonomy and Curriculum
Flexibility”—30 h (1 edition); “CyberSecurity in Schools”—15 h (1 edition); “eTwin-
ning MOOC”—3 h (1 edition); “Cooperative Learning Communities, Inclusion and
Digital Environments”—25 h (1 edition); “Safeguard and protect children and young
people in sport”—4 h (1 edition). As can be seen in the designation of each course,
each one of them addresses a different theme. Each of these courses presents informa-
tion about what will be learned, description of the course, format in which it will be
taught, the necessary prerequisites to attend the MOOC, the evaluation and certifica-
tion process and also the general plan of the course that, normally, appears divided by
modules.

5. Impact of MOOC on teacher training

Throughout the development of this research, we were faced with a few surprises.
One of them was clearly thinking that the pandemic and all the facts associated with it
(confinements, social isolation, emergence of online education, technological evolu-
tion, among others) would clearly and unequivocally bring out the growth of MOOCs
in education, especially in the context of continuing education of teachers. It seems
that we were wrong! Online teaching has indeed grown a lot, obviously in quantity
with the transposition of face-to-face teaching to online teaching, but also in qual-
ity. Quality because it was necessary to improve the technological infrastructure of
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educational institutions, it was necessary to rethink pedagogical models for effective
practice with technologies in online environments and to produce quality activi-

ties and digital content for students to assimilate the various knowledge. However,
this increase in quality and quantity in online education does not seem, at least in

the Portuguese case, to have occurred in MOOC:s. In general, the teaching-learning
processes took place through videoconferencing tools such as Zoom, Microsoft
Teams, Google Hangouts, and Google Meet, among others. Thus, it is verified that
the use of MOOCs before the pandemic period in education was not an option for the
educational institutions, as it was during the pandemic period. Currently, according
to the research and observations we had the opportunity to perform, they are still not
an option for schools in the teaching-learning process. Although some may have used
it, mainly to improve their knowledge and skills, there is no statistical significance in
such a large universe of Portuguese educational institutions.

However, in the context of continuing teacher education, there seems to have
been an evolution in the adoption of MOOCs. The investigation confirmed that the
Directorate-General for Education, through the NAU platform, promoted 26 MOOC
courses aimed at teacher training in the last 3 years. It is true that since 2017 the
General Directorate of Education has been producing MOOCs, but it was only since
mid-2019 that the NAU platform emerged having a proactive role in Portugal, which
came to give a new look to the offer of MOOC:s for teacher training. This shows that
there is beginning to be an interest and perhaps an attraction for this type of distance
learning modality on the part of institutions and teachers. However, there is still
a long way to go, since most training continues to be offered in e-learning and/or
b-learning modality, without support for any MOOC platform.

6. Contribution of MOOC in improving the quality of the training teacher

MOOC:s also seem to make a rather important contribution to the realization of
continuing teacher education. The results seem to indicate that this contribution is
categorized on several levels that articulate and are indispensable to the implementa-
tion of useful training to improve teachers’ practices: innovate in training, modernize
and digitally empower teachers, enhance teachers’ autonomy in carrying out tasks,
promote flexibility in learning, democratize access to information, enhance the
creation of learning communities, promote online socialization, involvement, shar-
ing and collaboration among peers, encourage the design and production of digital
content and innovate in the evaluation model of training. Teachers will be enriched
if MOOC:s are adopted as a support modality for the implementation of teacher
training. In addition to the themes that teachers reflect, discuss and learn in online
training, they also have the opportunity to acquire digital skills of various levels that
will be useful not only for the implementation of MOOC training but also for digital
innovation in the teaching-learning process and thus boost the process and motivate
students to learn.

The technologies in teacher training and in the teaching-learning process are cur-
rently indispensable contribution and their role will always be to help in the planning,
development and dissemination of knowledge and never the opposite.

Some institutions in Portugal, like the Polytechnic Institute of Braganga, are
joining Learning Programs on Coursera to offer as soon as possible MOOCs to
enhance curricula with world-class content and hands-on experiences; improve
career readiness and prepare graduates with job-based learning; enable faculty with
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supplementary content and promote blended learning; increase student capacity
without increasing infrastructure costs; and attract new students with a stronger
global reputation. Later these experiments may be replicated for teachers in non-

higher education as well. If will result as a strategy, we must wait a couple of semes-
ters to see if we feel changes and evaluate this new possible scenario.
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Abstract

MOOCs, which stands for “massive open online courses,” are a kind of distance
learning that gives students from all over the world the opportunity to have access to
education and training of a high standard even when they are not physically pres-
ent in a classroom setting. They have the ability to challenge the paradigms that are
currently used in education, therefore changing the roles that students, instructors,
and institutions play in the process. They provide a technique of presenting educa-
tional content to a large number of learners that is both efficient and economical;
they may be expanded to accommodate a large number of students, and they may be
of assistance to teachers in the process of expanding their knowledge and abilities. In
addition, massive open online courses (MOOCs) might assist institutions in expand-
ing their student bodies and their global footprint. In this chapter, we will discuss
the origins and development of massive open online courses (MOOCs), as well as the
primary MOOC platforms, emerging MOOC trends, potential pitfalls, the future of
MOOC s, and the integration of artificial intelligence (AI) into MOOCs.

Keywords: MOOCs, higher education, AI, MOOC growth, pandemic effect,
personalized instructions, 4IR, XIR

1. Introduction

Massive Open Online Courses (MOOCs) are a kind of distance learning in which
students from all over the globe may attend online courses from authorized universi-
ties and other educational organizations. MOOCs were started in 2008 and have since
grown in popularity. MOOCs enable students to access high-quality education and
training without physically attending a classroom. They are accessible to anybody with
an internet connection, allowing students to study without regard for geography or cost.

MOOCs have transformed the way we learn and access information. These
courses, provided by major colleges and educational institutions, have provided
learners all over the globe with many educational options. Consequently, MOOCs can
potentially disrupt established education paradigms while transforming the roles of
students, teachers, and institutions.

MOOC:s provide a cost-effective method for delivering high-quality educational
information to many students. MOOCs may be scaled up to accommodate vast
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numbers of learners without requiring a considerable increase in teachers since they
do not need physical classrooms. One of the primary advantages of MOOCs is their
scalability since students may access course content from anywhere in the globe and
at any time. Furthermore, MOOCs enable learners to get information from experts
and professionals worldwide, delivering a more holistic learning experience.

However, educators were concerned about the scalability of MOOCs, fearing that
they might replace or disrupt the conventional paradigm of learning in a classroom
environment. Fortunately, this concern has proved unjustified since MOOCs may be
utilized to supplement and strengthen classroom learning. MOOCs may assist teach-
ers in providing a more engaging learning experience for their students while also
enabling them to concentrate on the more interactive components of teaching.

Furthermore, using MOOCs may aid in transforming faculty members’ roles in
higher education. MOOCs can make faculty members more effective by providing
access to the most up-to-date educational material and technology. Furthermore,
MOOCs may assist faculty members in developing their skills and expertise, enabling
them to become more confident and engaging lecturers. MOOCs may also aid in
transforming institutions’ roles in higher education. MOOCs may assist universities to
attract more students and create a worldwide presence by giving access to high-qual-
ity educational material and technology. Furthermore, MOOCs may help universities
stay competitive by giving students access to cutting-edge instructional material and
resources.

MOOC:s have the ability to transform the way we access and learn. MOOCs may
assist in altering the roles of students, faculty members, and institutions by providing
learners with access to high-quality educational information from anywhere globally.
As the usage of MOOCs grows, probably, the influence of these courses on higher
education will only rise in the coming years.

In this chapter, we will look at the history and evolution of MOOCs, the leading
MOOC platforms, developing MOOC trends, especially in light of the COVID-19
epidemic, drawbacks and the future of MOOCs, and the use of artificial intelligence
(AI) in MOOCs.

2. Background

The notion of MOOCs began in 2008, with the introduction of an online course
named “The Introduction to Artificial Intelligence” by Stanford University. This
course was meant to be free and available to anybody with an internet connection.
The course was a significant success, enrolling over 160,000 students from 190
countries. This sparked a surge of interest in the notion of MOOCs, and other colleges
quickly started to offer their courses [1].

MOOCs have grown in popularity since then [2], with more colleges providing
them and more students taking advantage of them. According to the Open Education
Database [3], there are presently over 16,500 MOOCs accessible from over 950
institutions worldwide, providing over 20,000 courses. The bulk of these courses is
available via a few large MOOC sites, such as Coursera, edX, and Udacity. Figure 1
displays the pace of increase in course offerings during the last decade [4].

The advantages of MOOCs in augmenting traditional learning methods are
numerous. For one thing, they offer access to quality education for those who lack
financial resources or geographic access to a physical campus. This can include
students in rural areas or from disadvantaged backgrounds who may not otherwise
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Figure 1.
Number of courses offered by MOOCs [4].

have the opportunity to receive an education of the same quality as their urban
counterparts.

Another benefit is that MOOCs are sometimes free or inexpensive compared to
conventional college courses. This makes it easier for students to enroll in non-required
courses at a cheap price and with greater flexibility than traditional courses provide.
MOOCs enable students to learn at their speed and acquire skills without physically
attending class if they want not to. This gives individuals greater choice over how they
go through course material and makes it easier for them to accommodate other obliga-
tions, such as employment or family, than attending classes on campus would.

After a decade, it is evident that despite initial concerns that MOOCs would
replace more traditional forms of education, these concerns have been substantially
allayed by evidence indicating that these online courses supplement rather than
replace existing methods of teaching and learning. While some educational institu-
tions may still be hesitant to use this new technology, it is evident that for many
others, it has become a vital asset for providing quality education at an accessible cost
and on terms tailored to the needs of each student.

There has been a lot of work done on MOOC:s in the literature in the last three
years, Deng et al. [5] evaluate recent literature on MOOC:s to identify critical learning
and teaching characteristics from the learners’ and instructors’ perspectives. Using
Biggs’ 3P model as an organizing principle, they evaluate the evidence for the correla-
tions between these variables.

Another recent publication was by Badali et al. [6]. The objective of this research
was to discover motivational elements and theories that influence participant reten-
tion in MOOCs and to explain how motivation facilitates MOOC completion. Six
primary motivational elements, split into need-based and interest-based categories,
were discovered, with academic motivations playing the largest impact on retention.
Self-determination theory was the most influential motivating theory for participants.

Were Julia et al. [7] analyzed 50 MOOC:s to determine scalable best practices for giv-
ing formative feedback and interactivity to large numbers of students. Several formats,
such as quizzes, peer feedback, and simulations, can be employed to give scalable
feedback and interactivity, as revealed by the analysis. During knowledge transmission
activities, the majority of MOOCs permit student-content interaction. The study identi-
fies potential best practices for educational scalability in online education and indicates
the need for more complex interactions and feedback in MOOCs to increase their quality.
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Other researchers concentrated on the learner perspective [8]. This study cre-
ated and validated a MOOC learner engagement scale (MES) with four components
(behavioral, cognitive, emotional, and social). The scale was created via a modified
procedure that included focus groups, surveys, expert reviews, item purification, and
construct validation research. The MES can be used to evaluate engagement patterns
and examine the relationship between student engagement and other crucial MOOC
teaching and learning aspects.

3. Methodology

Our methodology of selecting Massive Open Online Courses (MOOCs) platforms
in this study is based on some published benchmarks. The MOOC must be part of
a consortium of respected accredited educational institutions and have over one
million registered users with no less than five thousand online courses available on
the platform. MOOCs will be evaluated based on their posted statistics and feedback
from student surveys. The chapter will focus on the most popular MOOCs, and it will
analyze how they stand during the pendpandemice drawbacks and weaknesses, and
identify opportunities for improvement. Additionally, this chapter will explore the
potential of using artificial intelligence (AI) tools in modern and future MOOCs to
increase access to education and reduce educational costs.

4. Major MOOC:s platforms

Coursera [9] is the most prominent MOOC platform, with over 3200 courses from
275 universities. The platform website claims it has over 113 million registered mem-
bers from over 190 countries. Coursera specializes in giving lessons in a wide range of
subjects, including business, computer science, data science, and others.

EdX [10] is the second biggest MOOC portal, with over 2000 courses from 140
schools. edX has approximately 50 million registered users from over 190 countries,
according to the company’s website. EdX specializes in giving lessons in a wide range
of subjects, including the humanities, sciences, and engineering.

Udacity [11] is the third biggest MOOC platform, with over 1400 courses from
over 100 universities now available. The company’s website claims it has over 16.9
million registered members from over 240 countries. Udacity offers courses in several
subjects, including programming, data science, artificial intelligence, and others. The
growth rates of these three platforms are shown in Table 1 from 2016 to 2021.

Aside from these large platforms, several smaller MOOC platforms provide
courses in specific disciplines. For example, Khan Academy [12] provides courses in
mathematics and physics, while Future Learn [13] focuses on courses in the humani-
ties and social sciences, and there are other localized MOQOCs in other areas, see for
example our published article entitled “It is time to MOOC and SPOC in the Gulf
region” [14].

4.1 Growth of MOOCs

Overall, the MOOCs environment is evolving, and it is getting more popular as
more colleges offer courses and more students take advantage of them. The number
of MOOC:s offered has more than quadrupled since 2015, according to the Open
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Year Coursera Students (Million) edX Students (Million) Udacity Students (Million)
2016 23 10 4

2017 30 14 8

2018 37 18 10

2019 45 24 11.5

2020 76 35 14.5

2021 97 42 16.95

Table 1.

The total number of envolled students (million) in the three major MOOCs from the year 2016 to 2021.

Education Database statistics, and the number of registered users is expected to
exceed 1 billion in the next four to five years. As indicated in Table 2, this trend will
likely continue in the coming years as MOOCs grow more popular and more colleges
and students use them.

Figure 2 depicts the increased rate of the number of MOOC courses provided.
However, compared to the growth rate of students shown in Figure 3, the course
growth rate is linear, but the student growth rate is exponential. Figure 4 shows both
plots at various scales. This would condense the population in future online courses,
which might present issues in the future unless controlled by automation and Al as
detailed later in the chapter (Figure 5).

If current growth rates continue, the number of registered learners is likely to
reach 1 billion by 2016-2017. As we shall see in the latter half of this chapter, reaching
this number would alter the future of education.

4.2 MOOCs and the pandemic

The 2020 coronavirus pandemic has significantly influenced higher education insti-
tutions and how they teach their courses [15]. With universities and colleges throughout
the globe forced to shut their physical campuses as a result of the epidemic, many have
had to swiftly adjust to the new reality and switch to offering their courses online. This
has resulted in significant growth in the usage of MOOC platforms, which provide uni-
versities with a simple, cost-effective, and scalable option to offer online courses [16].

MOOCs have been for a while, but the epidemic has dramatically expanded
online education’s acceptability. This is because they enable students to access course

Year Students (Million) Courses (Thousands) Universities
2021 220 194 950
2020 180 16.3 950
2019 120 135 900
2018 101 114 900
2017 81 94 800
2016 58 6.85 700
Table 2.

Total number of students, number of offered courses, and number of institutions involved in MOOC education.
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Figure 3.
The total number of enrolled students (in million) in all MOOCs.

information from any place, at any time, and on any device with an internet connec-
tion. This makes them especially useful during a pandemic when students cannot
attend in-person sessions. MOOC:s are also less expensive than regular courses since
they need less physical infrastructure and resources [17]. Furthermore, since they
are not constrained by geographical borders, they may reach a far bigger audience for
course material.

MOOCs’ rising acceptability has resulted in remarkable growth in their utiliza-
tion throughout higher education institutions. MOOCs are being used by many
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Students and Courses Growth in the MOOCs
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The growth comparison between number of vegistered students (million) and number of offered courses
(thousand).
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Figure 5.
The expected number of students (million) envolled in all MOOCs.

universities and colleges to teach courses ranging from the introductory level to the
doctoral level. This has enabled them to continue teaching their courses despite the
epidemic, and several universities’ enrollments have increased as a result.

Simultaneously, MOOCs have enabled colleges to reach a broader spectrum of
students. MOOC:s can give access to courses to students who may not be able to attend
classes in person by utilizing the power of the internet. This is especially useful for
students who live in remote areas or have limited access to physical infrastructure.
Furthermore, this has created chances for non-traditional students, such as those who
are unable to attend courses owing to employment or family obligations.
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MOOCs have allowed higher education institutions to improve the quality of their
courses in addition to extending access to them. Instructors may give more interest-
ing information by leveraging MOOCs, such as interactive video lectures, podcasts,
and discussion boards. They may also utilize social media to communicate with their
students and offer fast feedback on tasks. This has enabled educators to provide their
students with a more individualized learning experience and better prepare them for
the real world [18].

Overall, the epidemic has considerably raised the acceptance of distance educa-
tion, especially MOOCs. MOOCs have enabled higher education institutions to
continue teaching their courses despite the epidemic by offering access to courses to
a wider variety of students and allowing teachers to generate more exciting mate-
rial. This has enabled them to stay competitive in the current educational scene and
provide their pupils the finest education possible.

The COVID-19 pandemic increase has now diminished, but the influence remains.
Many individuals continue to utilize online courses to develop new skills and informa-
tion as online learning has grown in popularity. This is particularly true for people
who lack the time or financial means to attend a regular institution.

The 2020 pandemic altered the globe in numerous ways, one of which was the
abrupt emergence of online learning. It has become a viable and accessible method of
learning, and although the pandemic surge has since gone, it has made its imprint and
will be a significant component of the learning landscape for years to future.

In conclusion, the COVID-19 epidemic has had a tremendous influence on the
education industry, with many higher education institutions increasingly resorting to
MOOC:s to provide their courses. MOOCs have become a feasible choice for students
who are unable to attend regular courses as a result of this growing acceptance and
usage of remote learning. Furthermore, as more individuals aspire to gain new skills
and information, the epidemic has increased the number of students enrolling in
MOOC:s.

5. Drawbacks and weaknesses of the MOOC education

MOOCs have grown in popularity in recent years because they provide a greater
variety of educational options cheaper than conventional forms of education.
However, despite the potential advantages of MOOC:s, there are certain downsides to
be aware of [19].

One of the most significant disadvantages of MOOC education is the absence
of personal connection. MOOCs, as opposed to regular classes, are entirely online,
which means there is no direct connection between the student and the teacher. This
might be difficult for some students who are unable to ask questions or participate
in conversations with their classmates. Furthermore, the absence of physical pres-
ence might make it difficult for pupils to completely comprehend and appreciate the
subject being taught [20].

Procrastination is another issue with MOOCs. Because the courses are self-paced
and there is no defined timetable, some students may be tempted to procrastinate
until the last minute. This might result in a loss of motivation and a reduction in the
quality of their job. Furthermore, some students may struggle to remain focused and
on track without the framework of a typical classroom [21-23].

MOOC:s also lack the physical abilities required for specific kinds of courses.
Courses that need students to engage with actual equipment or instruments, for
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example, cannot be recreated online. Furthermore, certain subjects may need hands-
on laboratory activities to completely comprehend the content.

Courses that concentrate on theoretical areas such as mathematics, economics,
and computer programming are often well-suited for an online setting. Because
these courses do not involve any connection, they may readily be taught online.
Additionally, classes focusing on areas such as language and literature might be suit-
able candidates for MOOC:s if the teachers can offer a range of materials and activities
to interest the students [24].

MOOC:s are not appropriate for courses requiring physical contacts, such as
engineering, medicine, and art. Students must engage with physical equipment or
materials to properly comprehend the subject taught in these courses. Furthermore,
laboratory experimentation and fieldwork courses cannot be reproduced online.

In conclusion, although MOOCs may provide a broad variety of educational pos-
sibilities, there are certain negatives to be aware of. MOOCs might be challenging for
some students due to a lack of human connection and the potential for procrastina-
tion. Furthermore, many subjects, such as those requiring physical abilities, are not
appropriate for MOOCs. Conversely, MOOCs may be an excellent choice for students
who do not have access to conventional forms of education in subjects such as math-
ematics, economics, and other theoretical areas.

6. Using artificial intelligence in MOOCs education

Artificial intelligence (AI) is rapidly being used in Massive Open Online Courses
(MOOC:s) to assist instructors in answering students’ queries, grading assignments
and examinations, and following up with students. Al may enhance students’ learn-
ing experiences, from automatic feedback on assignments and tests to answering
students’ queries in real time. Instructors may create more engaging and individual-
ized learning experiences for their students using Al in MOOCs [25].

One use of Al in MOOC:s is to give automatic feedback on assignments and exami-
nations [26]. AI algorithms may assess student replies, offering feedback on what was
accurate and where improvements should be made. This form of feedback may be
highly beneficial for students having difficulty learning the topic. AI algorithms may
also give each student individualized advice and assistance, allowing them to learn
more successfully [27].

Another method Al may be utilized in MOOC:s is to assist students in answer-
ing questions in real-time. Al algorithms may be used to assess student queries and
give responses or recommendations to assist students in better comprehending the
content. This form of Al-powered support may be very beneficial for students with
difficulty learning the topic [28].

Finally, Al may be used to contact students who have finished a MOOC. Artificial
intelligence (AI) algorithms may be used to monitor student performance and give
individualized comments and suggestions. This follow-up form is perfect for pupils
who have difficulty learning the topic. Al may also monitor student progress and
provide individualized recommendations for more education [29-31].

In general, Al is becoming more popular for usage in MOOCs. Al may offer
automatic feedback on assignments and tests, assist in real-time answering student
queries, and follow up with students after they have finished a course. Instructors
may create more engaging and individualized learning experiences for their students
using Al in MOOCs [32, 33].
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To summarize, the application of Al in MOOCs has grown in popularity in recent
years. Al offers students tailored coaching and feedback, answers student inquiries,
and grades assignments and examinations. AI may also be used to track student
progress and provide reminders to help pupils stay motivated. Al is also being utilized
to create adaptive learning systems that can change course material and sequencing
depending on the requirements of each individual learner. The application of Al in
MOOC:s has the potential to enhance students’ learning experiences and assist them in
achieving their educational objectives.

7. The future of MOOCs education

Based on current patterns, we predict the future of MOOC education in this sec-
tion. There are several angles to approach this topic. Still, we confine our discussion to
mobile education and the next industrial revolution.

7.1 Future MOOCs and mobile education

MOOCs have enabled the creation of more tailored learning experiences. MOOCs
allow instructors to personalize course content to the specific requirements of each
student [34]. Students may study at their own speed and in their own style [35].
MOOC:s also enable the creation of interactive learning experiences. Students, for
example, may participate in virtual forums and online exercises and view movies that
teach a subject. This motivates pupils to think critically about the issue and engages
them in learning. Simultaneously, smartphones have transformed the calling experi-
ence into a much deeper relationship; future phones may be smart companions.
Students may now access classes from anywhere, enabling them to study indepen-
dently and at their own pace [36]. Furthermore, mobile and distant learning tech-
nologies provide a more individualized learning experience. Students, for example,
may receive customized information targeted to their specific requirements, such as
practice exams and tutorials [37].

MOOCs, mobile learning, and distant learning technologies will continue to play
an essential role in shaping the direction of education in the future. These technolo-
gies will provide more tailored learning experiences, more accessible educational
opportunities, and more access to excellent education for a broader group of students.
Furthermore, these technologies will enable instructors to reach a larger audience of
students, allowing them to give more specialized and personalized courses.

Overall, MOOCs, mobile learning, and remote learning technologies have trans-
formed education and will continue to play an essential role in shaping the future
of education. These technologies have allowed students to attend classes from any-
where, allowing for more individualized learning experiences. Furthermore, these
technologies have qualified instructors to reach a broader student base and give more
specialized and personalized courses. These technologies will be used to provide more
accessible and individualized educational possibilities.

7.2 Future MOOCs and the next industrial revolution

The fourth industrial revolution, or 4IR, is quickly changing the educational
landscape. As technology improves, educational institutions must adapt to suit the
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requirements of the contemporary workforce. MOOCs have grown in popularity and
have influenced the educational scene in recent years. MOOCs provide students with
access to high-quality courses regardless of their geographic location or financial
status.

Automation, artificial intelligence, machine learning, metaverse, digital twins,
internet of things (IoT), blockchain, cloud computing, big data, and robots are
increasingly used in the 4IR. Some literature also expresses the fifth industrial revolu-
tion (5IR) as a layer on top of 4IR, driven by society’s values [38, 39]. This technologi-
cal revolution has generated a new and ever-changing learning environment. As
technology evolves, so do the contemporary workforce’s expectations. MOOCs are
particularly positioned to address these expectations because they provide students
access to high-quality, low-cost educational resources, enabling them to remain ahead
of the curve in terms of upskilling and professional growth.

MOOCs’ future in the next industrial revolution (XIR) will usher in a more
individualized approach to learning. MOOCs will be able to personalize course
content to each student’s particular requirements and capabilities by using machine
learning and Al This will enable students to concentrate on the specific skills and
technology required for their profession’s future. Furthermore, with this personalized
approach to learning, students will be able to create macro-diplomas that will testify
to the abilities they have gained during their studies. This will provide companies with
important information about prospective hires’ capabilities and guarantee that the
workforce is prepared for the XIR.

Finally, MOOCs have shown to be a great tool in the XIR. MOOCs will be able to
give students with individualized learning experiences that fit their unique needs
and skills thanks to the usage of machine learning and AI. This will allow learners to
create macro-diplomas that testify to their learned abilities and exhibit their capacity
to operate in the XIR. As a result, MOOCs will continue to play an essential part in
education’s future.

8. Conclusion

Massive Open Online Courses (MOOCs) have grown in popularity over the last
decade and were extensively used by higher education institutions during the COVID-
19 epidemic. The use of artificial intelligence (AI) in MOOCs has also grown in
popularity since it may assist students in getting individualized advice and feedback.
As more colleges and educational institutions resort to distant learning to deliver
excellent education and training to students from all over the globe, Al will probably
continue to play a critical role in MOOCs. MOOCs have been shown to give educa-
tion to regions that would not otherwise have access to such high-quality education;
it promotes sustainability and equality and closely adheres to the United Nations
Sustainable Development Goals (UN-SDGs) for education. MOOCs will play a
significant role in the future and will transform the notion of higher education if they
continue to expand at the current exponential pace.
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Abstract

Massive open online courses (MOOCs) play a significant role in proliferating
universal online education regardless of learners’ limitations and backgrounds.
Regrettably, the MOOC movement has been challenged by the inequality in accessing
essential digital technologies, known as the digital divide. Research has identified
multiple forms of digital divide beyond the binary access difference. The evolving
forms of the digital divide have been induced in MOOCs due to the access, skill, and
outcomes gap, which drives a digital divide cycle. The concept of the multilevel digital
divide in MOOC:s is a rising concern that demands thoughtful actions by MOOCs
stakeholders. This book chapter discusses the intertwined multilevel digital divide
and MOOCs and proposes potential solutions to break the digital divide cycle and
bridge the gap. Additionally, current MOOC:s platforms have digital accessibility
issues that hinder learners with disabilities from participating and can result in fur-
ther inequalities. In order to address the accessibility issues, this chapter describes the
application of web content accessibility guidelines and universal design for learning
concepts that may assist associated people with MOOC:s to bridge the digital divide
and promote equitable MOOC:s.

Keywords: digital divide, multilevel divide, bridging divide, MOOCs, educational
equality, E-learning

1. Introduction
1.1 Equitable learning and MOOCs

The Massive Open Online Courses (MOOC) movement has the potential to bridge
the global knowledge divide [1]. MOOCs have revolutionised the notion of accessing
education through a wide range of open and distance (ODL) learning approaches
[2]. Unlike typical institutional course enrolment, a large number of participants can
access MOOCs basis on their demand for knowledge without strict entry require-
ments, which enables just-in-time knowledge opportunity and promote educational
equality [2]. Educational equality has been an integral part of sustainable develop-
ment that contributes to creating a civilisation that acknowledges social inclusion [3].
United Nations (UN) sustainable development goals (SDGs) incorporated education
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as a priority objective defined in SDG goal 4, which aims to “ensure inclusive, equi-
table, and quality education and promote lifelong learning opportunities for all”
(SDG-4). According to Sustainable Development Goal 2030, education is linked to
socioeconomic mobility, which can play a crucial role in overcoming poverty [4].
Access to education enhances individuals’ ability to escape from poverty. Since their
origination, MOOCs have exhibited rapid growth and facilitated universal access to
education for anyone from anywhere, regardless of their background [3]. Therefore,
individuals can acquire the necessary knowledge and skill through MOOC:s, resulting
in economic mobility. Particularly, MOOCs widen educational access for all, including
individuals with no prior access to education. Overall, MOOCs scaffold the efforts to
achieve SDG-4, thus promoting gender equality, social inclusion, and special needs
education [5].

1.2 Flexible and open learning opportunities

The core concept of MOOC:s is to provide open access to education for all, which
emerged from the open educational research (OER) movement [6]. MOOCs are
developed adhering to a few fundamental characteristics, which are open, participa-
tory, and distributed [7]. Access to MOOC:s is often free of cost and open to individu-
als who can access the learning contents accommodating necessary devices and the
Internet. Participation in MOOCs allows bidirectional interaction for learners to
contribute and participate in learning and knowledge sharing. Due to the connec-
tive nature of MOOCs, knowledge is shared among the participants in a network.
Participants can engage in the learning interaction and access course materials conve-
niently from anywhere [7]. The flexible characteristics and openness made MOOCs
increasingly popular. As a result, MOOCs have grown exponentially in recent years.
About a decade ago, more than 160 K registered learners were enrolled in three free
Stanford courses, which was the Kickstarter of the modern MOOC movement [8].
According to recent census data, more than 220 million (excluding China) learners
are enrolled in 3100 courses and 500 micro-credentials [8].

1.3 Growth of MOOCs

In recent days, many universities have adopted MOOCs, and several unicorn
EdTech (Educational Technology) organisations (e.g. Edx, Coursera) revealed
themselves with extensive online courses. Looking at the current proliferation of
MOOCs may seem that this progress has a long history; however, the transforma-
tion of MOOCs happened in the last decade. In 2008, Dave Cormier from the
University of Prince Edward Island and Bryan Alexander from the National Institute
for Technology in Liberal Education coined the term massive open online course
(MOOC) in response to an open online course designed and led by George Siemens
of Athabasca University and Stephen Downes of The National Research Council
[9]. Afterwards, in 2011, a few interactive teaching videos were created by Stanford
University academics and disseminated through open Internet-based platforms
supported by cost-free online resources [7]. The MOOCs explosion was initiated
in 2011, and Stanford University played a significant role. Later in 2012, Coursera
debuted as a commercial MOOCs platform. In the same year, separate non-profit
organisations such as Udacity (founded by Sebastian Thrum) and Udemy were
founded. MIT and Harvard subsequently combined their MITx platform into EdX
[7]. They were followed by the European-based platforms Futurelearn and Iversity.
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Within a decade, more than 900 universities have launched free online courses
worldwide since Stanford’s inception. Many national governments throughout the
globe have developed their country-specific MOOC platforms in addition to the more
prominent global MOOC platforms (Coursera, edX, FutureLearn), including India,
Italy, Israel, Mexico, and Thailand [10]. Consequently, MOOCs opened the opportu-
nity for everyone to choose from a wide range of courses that can contribute to global
upskilling and the development of human resources.

1.4 MOOC:s for upskilling

MOOC:s can play a crucial role in upskilling human resources globally to address
the global rise of enhanced employability demand. The world is experiencing
high-paced digitalisation where job and career development needs are continuously
transforming and require incessant upskilling for individuals to sustain the job market
[11]. Due to the immense application of A.IL., automation, and robotics, most of the
existing workforce has to confront either migration of profession or acquiring new
skills to accommodate the contemporary technological ecosystem. The employability
characteristics in the workplace are shifting due to the ongoing change in technol-
ogy, services, and markets, as well as demographic changes in the globe that demand
lifelong skill development opportunities [11, 12]. Empirical evidence suggests that
the opportunity for skill development influences employability improvement and
career sustainability [11]. U.S. labour statistics shed light on this by demonstrating the
strong relationship between skill-based education opportunities, employability, and
career development [13].

Examples throughout the world demonstrate the need for upskilling to meet
current employability requirements, particularly the need for technological skills. For
instance, in 2016, there were technical skills shortages in 72% of major enterprises
and 49% of Small and Medium Enterprises (SMEs) in the United Kingdom [14]. A
similar tendency was also evident in other regions of the globe in a recent survey by the
Manpower Group, which found that companies in India (83%), Japan (74%), Taiwan
(88%), Hong Kong (83%), and Singapore (84%) were unable to acquire the necessary
skilled manpower [15]. According to the survey, digital technology-relevant skills are
the most required among the top five demanded job sectors (IT and Data, Sales and
Marketing, Operation and Logistics, Manufacturing and Production, Customer ser-
vice). Similar phenomena have been observed in Europe, a total of 26% of E.U. adult
workers lacked the necessary job abilities in 2017, and by 2025, 49% of all job oppor-
tunities in the E.U. will need high-level qualifications [16]. Long-term unemployment
was observed due to skills shortages and talent mismatch in Australia, which has been a
rising concern [11]. In relation to the gap between upskilling and employment, tertiary
educational institutions have limitations in adopting the changes swiftly and synchro-
nising with the global economic climate and connecting industry demands [11]. The
inadequacy of providing flexible and contemporary skill training can be overcome
through MOOCs. According to the available evidence, MOOCs may be an effective
way to upskill the workforce [11]. MOOCs can provide a simple, scalable, flexible, and
cost-effective method for people and companies to acquire or update skills.

1.5 Equitable access debate in MOOCs

With the increasing Internet penetration and diffusion of information and
communication technology (ICT) infrastructure, MOOCs are becoming worldwide
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popular among people to participate in open education. Likewise, global evidence
indicates that many organisations will widely adopt MOOC:s as an applied educational
framework [2]. Nonetheless, while being open and free, MOOCs tend to introduce
hurdles to potential learners since they may not be available to everyone. In the early
stage of the MOOC movement, access to ICT was a significant concern as MOOCs
require access to the device and/or the Internet. There is always a concern that certain
groups of people will not be able to attend MOOCs due to the access or skill gap.

Although physical access to ICT has significantly improved globally and nations
are prioritising bridging the access gap, there is still a controversy that MOOCs are
adopted mainly by educated people [5]. This phenomenon can be understood by the
Knowledge Gap Theory [17], which suggests that the population with higher socio-
economic status tend to access newly infused mass media and information faster than
the lower-status group. Those with better educational attainment and adequate digital
skills will naturally be ahead in taking advantage of MOOCs. A large number of
individuals still need to acquire the fundamental digital competencies required to take
advantage of this educational opportunity. Despite having access to ICT, they cannot
take advantage of MOOC:s or any other digital learning opportunity. Consequently,
they cannot convert their digital/online capital to offline capital, which submerges
them in a vicious cycle of the digital divide. Research has shown that delivering digital
literacy training with the help of MOOCs can bridge the multilevel digital divide and
unleash the potential of MOOC:s to help the learner acquire the necessary skills for
economic mobility [18].

Based on the information above, this chapter describes the challenges of the
multilevel digital divide and digital accessibility associated with MOOCs. The chapter
also synthesises a wide range of theoretical frameworks to shed light on the multilevel
digital divide issues underpinned by MOOC:s. In this technological realm, equity
challenges in MOOCs cannot be addressed by the dichotomous digital divide concept;
instead, MOOCs are emerging with a complex multilevel digital divide. This chapter
provides a comprehensive understanding of the multilevel digital divide intertwined
with MOOCs and devises how careful design of MOOCs can be used to overcome the
multilevel digital divide. Additionally, the current chapter provides a brief guideline
to design accessible MOOCs, which are crucial for inclusive practice.

2. Methodology

The methodology employed in this book chapter was a narrative compilation of cred-
ible qualitative and quantitative data, along with a comparison of well-established theo-
retical frameworks within the field of digital divide and MOOCs research. To ensure the
credibility and accuracy of the information presented, multiple sources were consulted,
including academic journals, government reports, and online databases. The sources
were carefully evaluated for their relevance and reliability. The data from the selected
sources were then analysed and synthesised, with a focus on identifying common themes
and trends. The results of the analysis were used to form the basis of the narrative in this
chapter, and the information was presented in a clear and concise manner, with appro-
priate references and citations provided for each piece of data. To validate the findings,
the results were reviewed and checked by independent experts in the relevant field.

The findings were then integrated into the narrative of the chapter. This method of data
synthesis and integration was chosen to provide a comprehensive and in-depth analysis
of the subject while maintaining the narrative structure of the chapter.
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3. Challenges in MOOC

Although the proliferation of MOOCs is growing rapidly across the world, many
challenges hinder participation in MOOCs based on learners’ characteristics and
their socioeconomic background [19]. The unavailability of sufficient resources and
infrastructure has been seen as a significant barrier to MOOCs for learners from
developing countries and least-developed countries (LDCs), as access to devices and
the Internet is the mandatory prerequisite to access MOOCs. In developed coun-
tries, while Internet coverage has become almost universal to people, developing
and least-developed countries are yet striving [20]. At the same time, maintaining
quality Internet connection remains a challenge in developing countries and LDCs
[21]. Incorporating rich interactive content with high-definition (HD) audiovisual
in MOOC:s has stressed the need for high-speed Internet connection and requires
devices with adequate processing power. However, recent data shows that less than
25% of Internet users from LDCs have access to high-speed broadband Internet [21].
The access gap still seems a significant obstacle for participants from developing and
least-developed countries. Nevertheless, there has been a linear increment in global
Internet penetration over the past decade, with an average of 60% of the world’s
population now having access to the Internet and growing rapidly (see Figure 1).

When the access gap is closing, new tensions have been raised in the MOOC move-
ment. Several studies claimed that the MOOC movement is challenged by the lack
of financial and human resource support from stakeholders [23, 24]. Additionally,
the open and cost-free characteristics demotivate stakeholders’ intentions from a
commercial lens and could induce fear of losing revenue. Due to the public benefit
aspect of MOOC:s, institutions anticipate income loss if prospective students choose
MOOCs. Among many challenges, scholars and experts in this area identified the low
completion rate of MOOC:s as the notorious factor that strengthens the efficiency
debate of MOOCs. The completion rate indicates the percentage of participants who

=

Figure 1.
Progress of internet penetration at the individual (% of the world population) level in the last decade. Source:
Hllustration from World Bank and ITU data [22].
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satisfied the evaluation criteria of a specific course in order to be eligible for certifica-
tion. Still, MOOCs have a significant dropout rate, with current completion rates
ranging from 7 to 13%, depending on the platform [25]. However, scholars argue that
considering completion rates as the indicator of MOOCs’ overall success might not
be an appropriate metric [26]. These completion rates may not take into account the
diverse learning objectives of a variety of participants. For example, some partici-
pants may need to complete the course to acquire specific required knowledge from
certain modules/content.

Before addressing any obstacles in the MOOC movement, it is crucial to address
digital access challenges since access to the Internet and a device is a prerequisite for
reaping the advantages of MOOCs, which is portrayed as the digital divide. Therefore,
associated bodies with MOOCs development should comprehend the digital divide
challenges at the outset of developing MOOCs.

4. The concept of a multilevel digital divide

Since the early 1990s, when Internet access and the usage of personal computers
began rising, the “Digital Divide” has been a subject of attention, and it has continued
to develop ever [27]. The most widespread definition of the digital divide is the gap
between those who have access to and use digital technology(e.g. Internet, Devices)
and those who do not [28]. Hilbert’s descriptive framework describes the divide by
differentiating how a person or organisation/community with distinct characteristics
utilises various kinds of technology, how they access these technologies using differ-
ent abilities, and how they achieve different results [29]. The term “Digital Divide”
may seem like a technical issue; however, it is a social problem pertaining to the
access and usage disparity in ICT, similar to other social inequality. The digital divide
phenomena are far more complex and diversified than general dichotomous digital
exclusion/inclusion [30]. In the twenty-first century, the digital divide notion is not
limited to those with and without access to ICT. Multiple degrees of digital inequali-
ties are extensively known and have been discovered through decades of intensive
research [30-35].

Initially, the digital divide was studied as a binary difference between those con-
nected to the Internet and those who were not [27]. This form of the digital divide is
currently known as the first-level digital divide. Subsequently, Hargittai [36] empha-
sised that a distinction should be made between an Internet access gap and a skill
divide, reflecting distinctions across groups of individuals in terms of the abilities
required to utilise the Internet successfully. This idea also deviated from the deter-
ministic notion that access to technology would inevitably bring all of its advantages.
Several academics have highlighted concern about the approach to the digital divide
that focuses only on differences in Internet access [37, 38]. Since the percentage of the
population with an Internet connection is substantial in most Western nations, having
an Internet connection is no longer regarded as the primary or sole barrier to benefit-
ing from the Internet. When broadband Internet access and digital devices were more
ubiquitous, the significance of an Internet access-based digital divide began to be
questioned. Consequently, the focus of the digital divide discourse switched to the
digital skills gap, which is the second-level digital divide [36], which also encom-
passes usage inequalities [38]. Several academics have proposed that digital disparities
should be addressed more comprehensively, considering Internet access, skills, and
the outcomes of Internet use [37, 38]. Consequently, the digital divide debate has
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changed from binary Internet access to skills and usage of the Internet to an emphasis
on the gain of Internet use, identified as the third-level digital divide in 2011 [39].

According to Robinson et al. [34], the legacy digital divide remains across vari-
ous groups because of economic class, educational attainment, disability, and
geographic location. They argue that emerging technologies of the fourth industrial
revolution introduce more complex and growing digital divides. Consequently, there
is the potential for a digital gap in various aspects. In addition, researchers found
algorithm-driven inequalities in the intelligent algorithm-based smart environment
[40]. In the information era, algorithms are the backbone of emerging technologies
such as Al (Artificial Intelligence), IoT (Internet of Things), and Big data, which
support the virtual labour market and virtual society. However, the algorithm-driven
virtual world is forming a digital underclass and widening the digital gap unprec-
edentedly [34, 35]. Ragnedda [41] identifies “New Digital Inequalities” resulting from
the algorithm-dependent virtual society. The notion of “New Digital Inequalities”
encompasses three degrees of algorithm-based inequality: 1. Inequality in Knowledge,
2. Inequality in the Database, 3. Inequality in Treatment. Algorithms may acquire bias
from their developers, resulting in “Inequalities in Knowledge” [41], if algorithms
are trained using inaccurate reference data, referred to as “Inequalities in Database”
[42]. As a result, algorithms may treat users differently depending on their gender or
other attributes, resulting in “Inequalities of Treatment” owing to several deliberate
or unintended shortcomings [43].

All associated bodies with MOOCs development need to comprehend the multi-
level digital divides and the emerging forms of digital inequalities. Hence, they can
develop strategies to reduce the impact of the digital divide. Otherwise, the MOOC
movement may deviate from its originating characteristics of open and equitable
learning for all.

5. Progress in access to ICT across the globe

Information and communication technologies (ICTs) provide a new framework
and numerous opportunities for achieving social, economic, and political develop-
ment goals. Over the decades, ICTs have become an increasingly important tool for
development; their adoption can spur productivity, trade, and economic develop-
ment. During the United Nations Conference on Sustainable Development, Rio + 20,
Governments recognised the significance of ICTs facilitating the information flow
between governments and the public, which is essential to bridge the digital divide
and international corporations for providing equitable access to technologies. ICTs
have completely revolutionised how people live, work, and communicate and have
played an essential role in fulfilling the United Nations’ Sustainable Development
Goals (SDGs).

In 2015, Internet penetration grew from 6 to 43% of the world’s population
compared to 2000, according to International Telecommunication Union (ITU)

2015 ICTs figures [44]. Today there are more than 7 billion mobile subscriptions
worldwide, significantly increasing from 738 million in 2000. Globally, around

3.2 billion people are using the Internet, of which 2 billion are from developing
countries. Over the last decade, mobile broadband has enabled more areas to connect
by overcoming infrastructure challenges worldwide. Figure 2 shows global mobile
network coverage covering most of the population in all regions. The share of the
population lacking coverage does not exceed 7%, except for in Sub-Saharan Africa.
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Northern Africa

Figure 2.
Distribution of population by mobile network coverage, by technology, 2021 (source: UNCTAD calculations based
on ITU [45]).

Currently, 4G or newer wireless systems are the dominant technology in use around
the world. Nevertheless, more than one-in-five people in Central Asia and Northern
Africa have yet to gain 4G coverage.

Fixed-line technologies also play a crucial role in delivering Internet connectivity
in many countries. These special connections are of the highest speeds, such as fibre
broadband connections. As specified in SDG indicator 17.6.1, Figure 3 presents the
fixed broadband subscriptions relative to the population, disaggregated by speed. It
is understood that Northern America, Europe, Oceania, and Eastern Asia are mostly
enjoying high-speed fixed broadband, while other regions have much lower subscrip-
tion rates. For instance, in 2021, Southern Asian countries had around two subscrip-
tions per 100 inhabitants on average, whereas Sub-Saharan African countries had
only one subscription. Network availability, access to electricity (e.g. for charging),
and affordability in terms of network services and the devices needed to use them

10 15 20 25 20

0.256to 2 Mbit/s. @ 2to 10 Mbit's @ 10Mbit/s or more

Figure 3.
Fixed broadband subscriptions by speed, calculations (source: UNCTAD calculations based on ITU [45]).
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are the critical reasons for varying uptake across countries. Therefore, high-speed
Internet access remains a luxury for most people in the least-developed countries.
However, fixed-line or mobile networks are a pivotal fundamental requirement for
Internet access.

6. Second-level digital divide challenges in MOOCs

While overall access to ICT is increasing around the globe, the adoption of MOOCs
is hampered by the lack of ICT skills [1], as participants require minimum ICT skills
to participate in MOOCs. Studies found that major beneficiaries of MOOCs hold
prior ICT skills and have higher educational attainment [46, 47]. Therefore, people
with affluent socioeconomic capital are likely to gain more benefits from MOOCs [5].
In contrast, the ICT skill gap and lack of elementary knowledge of MOOCs chal-
lenge disadvantaged groups to take part and reap the benefits of MOOCs. Empirical
evidence indicates that people with higher educational status and ICT skills use
MOOCs more, regardless of the course providers (University/Other Platforms) [5].
These common phenomena are derived from the MOOC platform that requires ICT
skills and the design of the courses which offer content developed targeting educated
participants, which are linked to the multilevel digital divide theories. The concept of
the multilevel digital divide has identified the ICT skill gap as the second-level digital
divide [30]. Therefore, despite having access to the Internet and devices, people can
experience challenges in participating in MOOCs due to inadequate ICT skills.

When physical access is rapidly growing, and MOOCs are becoming increasingly
popular, the lack of ICT skills is a significant challenge limiting the universal access
and objective of MOOCs, which emerged from the multilevel digital divide. On the
other hand, this will result in a further third-level digital divide. However, MOOCs
can be carefully designed to reduce the skill gap, promote ICT skill training, and
eventually scaffolds the needs of initial skill to reap the benefits from MOOCs.

7. Bridging second-level digital divide through MOOCs

Although the second-level digital divide or skill gap is considered as a bar-
rier to participation in MOOCs, on the other hand, MOOCs have the potential to
bridge the digital skills gap. Different types of competencies, such as “technical
competence,” “information literacy”, “information navigation skill”, “social skill”,
and “creative skill”, have been highlighted by academics as necessary for closing
the digital skills gap [48, 49]. Mossberger et al. [49] distinguished between techni-
cal competence, or “the skills required to operate hardware and software, such as
typing, using a mouse, and instructing the computer to type records in a particular
way”, and information literacy, or “the ability to recognise when information can
solve a problem or fulfil a need and to efficiently use information resources”. Van
Deursen et al. [48] categorised technical competence as “operational skills”, or the
fundamental Internet-use abilities. In addition, they identified ‘information naviga-
tion skills’ (the ability to identify, select, and evaluate sources of information on the
Internet),’ social skills (the ability to use online interactions and communication to
understand and exchange meaning, as well as acquire social capital), and ‘creative
skills’ (needed to create different types of quality content and to publish or share
this with others on the Internet).
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Studies found that the purposive application of MOOC can bridge the second-
level digital divide (skill gap) [18, 50]. For example, in response to the European
Commission’s desire for more training options in digital competence, a MOOC on
Basic Digital Competencies was launched in 2013 to assist bridge the digital skills gap
in Spain by UNED (National Distance Education University; http://www.uned.es) in
the Dominican Republic’s UAPA (Open University for Adults; http://wwwuapa.edu.
do), and Spain’s CSEV (Centre for Virtual Education; http://www.csev.org) [18]. This
initiative, established in 2010 and included in the “Ibero-American Summit of Heads
of State and Government”, aims to promote social inclusion by enhancing remote
education in Ibero-American nations. One of its primary goals is the development of
abilities for distance education, including fundamental digital skills for instructors
and students as well as the broader population.

The key aim of this MOOC represents an innovative recommendation that seeks to
equip learners with the fundamental digital skills required to access the opportunities
provided by the Knowledge Society and, in particular, to benefit from the new global
effort based on social and open learning. The course included eight modules and 75
learning hours, leading to the awarding of badges and a final certificate upon comple-
tion. Each module had a wide variety of video material, supplemental materials, and
links. Some were preparatory explanations, while others were video lectures filmed in
a studio and by individual teachers. They were available for TV, polymedia, and scre-
encast recordings, all open on YouTube. In response to the initial invitation issued by
the Universia Miradax MOOC platform, over a thousand students were enrolled in the
course. When the project’s outcome was evaluated, the overall experience in MOOCs
and the content were highly valued by learners [51]. The evaluation of this project
identified a high level of learners’ interest. However, the success and sustainability of
such digital skill development MOOC:s are linked with the participant-oriented design
approach and matching learners’ needs. The mentioned project depicts how MOOCs
can be utilised to improve digital skills, which contribute to bridging the second-level
digital divide.

Educated people are generally considered to have the fundamental digital skills
to keep pace with the information era. However, people with higher educational
attainment may require acquiring new digital skills or updating existing skill sets.

For instance, university professors may require skill updates to cope with the gradual
change in teaching and learning methods [50]. Basantes-Andrade et al. [50] studied
the implementation of nano-MOOCs to improve the digital skills of university
professors, who are the protagonists of their learning experience to innovate and
apply teaching-learning techno-pedagogical proposals in the educational environ-
ment, in which technology is an integral part of teachers’ professional activities. They
employed a comparative quasi-experimental study (pre-test and post-test) with a
sample of 297 university faculty members. The sampled faculty members exhibited
optimal skill sets such as information literacy, problem-solving, and communica-
tion; however, they needed more content creation and digital security skills. Based

on the pre-test result, a nano-MOOC was developed and implemented with faculty
members. The post-test results revealed that online training through the nano-MOOC
format is an effective option for university faculty training, and 83.84% of the par-
ticipants increased their required digital competencies. These findings indicate that
effective and individualised training may be accomplished in less time and tailored to
the learners’ requirements and characteristics.

The studies discussed above illustrate how MOOCs can be utilised to bridge the
digital skill gap regardless of participants’ educational attainment. However, to
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address the lack of prior skill shortage, MOOC developers must be concerned with
target participants’ circumstances, understand their needs to navigate the course
content, and apply strategies to retain participants until completion. Built-in course
navigation guidelines, simplistic user experience (UX) design, multi-language
support, and learner assistant system are some best practices to enhance MOOCs’
success. Preplanned and comprehensive MOOCs design can help learners to acquire
digital skills. Consequently, the escalation of digital skills will bridge the second-level
digital divide and allow individuals to unleash the enormous potential of MOOCs and
convert digital capital to offline capital.

8. MOOC:s to ignite capital conversion cycle

The ownership of digital devices and access to the Internet does not ensure that
individuals will gain equal outcomes and convert their online capital (i.e. digital
assets) to offline capital. The degree of benefit from digital assets relies on the level of
“technical competence”, “information literacy”, “information navigation skill”, “social
skill”, and “creative skill”. Possession of digital skill sets enables individuals to convert
digital capital to offline capital.

The digital divide concept is intertwined with digital capital, described as a cumu-
lative form of economic, social, and cultural capital [52]. However, Ragnedda and
Laura [53] conceived digital capital as a specific isolatable capital instead of a mere
subset of other capitals based on the Bourdieusian capital concept. They asserted that
digital capital consists of two components: Digital Access (Equipment, Connectivity,
Time spent, Support, and Training) and Digital Competencies (Information &
Literacy, Communication, and Collaboration, Digital Content Creating, Safety,
Problem Solving). Gémez [52] claimed that people with more offline capital (Social,
Economic, and Cultural) are more likely to possess more digital capital, and people
with sufficient digital capital can properly reap the advantages of their offline capital
in the digital world and gain more offline capital. Conversely, people with less offline
capital will possess less digital capital, consequently gaining less offline capital using
digital capital. Gémez [52] explained this phenomenon as the bidirectional conver-
sion of economic, social, and cultural capital to digital capital.

Initially, possession of material resources and income was identified as the key
driver of the digital divide. However, contemporary studies conceptualised the
ICT-related materialistic (device, Internet) and non-materialistic (motivation,
skills) as the digital capital, which is the primary driver of the digital divide [53]. As
explained earlier, individuals cannot benefit from digital capital without digital skill
sets. Consequently, they cannot ignite the capital conversion cycle, which also sticks
individuals in a digital divide cycle.

The MOOC movement can scaffold the upskilling process and ignite the capital
conversion cycle, as illustrated in Figure 4. Individuals with access to ICT may lever-
age the advantage of ICT when they can overcome digital skill barriers. Consequently,
individuals can transform their online capital into offline capital, enabling a self-rein-
forcing process and allowing them to gain more materialistic access and sophisticated
skill sets. This cycle has the potential to bridge the multilevel digital divide. When
individuals gain access to ICT, it does not ensure that the multiple forms of the digital
divide would not impact them. Without ICT skills, individuals with rich materialistic
access are subjected to stick in the first-level digital divide. Thus, MOOCs can assist in
overcoming the divide. MOOCs intervention can reinforce both access to materialistic
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MOOC:s to convert digital capital to offline capital and bridge the multilevel digital divide. Source: Authors’
elaboration using Gomez and Ragnedda ¢ Laura Ruiu [52, 53].

access by converting online capital to offline capital. Also, MOOCs can enable the
opportunity to overcome the second-level divide and exponentially enhance skills.

9. Digital accessibility challenges in MOOCs

Disability affects approximately 16% of the world’s population, of which 2-4%
have severe difficulty in functioning [54]. The worldwide prevalence of disability is
increasing because of the ageing of the population, the fast spread of chronic ill-
nesses, and advancements in the methodology used to quantify impairment [54].
Nevertheless, people with disabilities(PWD) are entitled to equal protection under
the law and access to human rights [55]. Likewise, PWDs should have equal access
to lifelong learning opportunities to enhance their living experience. MOOCs can
provide online learning opportunities to all and allow and empower those who might
be excluded due to disability.

The significant advantage of MOOCs is that they are accessible online to everyone.
Nonetheless, this raises the question of the accessibility of MOOCs for PWD. Given
that certain MOOCs depend largely on multimedia material, accessibility must be
considered. Everyone must have access to videos, presentations, audio lectures, and
rich content. Videos should have captioning to guarantee that all participants can
interact with the topic. Accessibility issues and variable information literacy among
students can raise challenges when participating in MOOCs. If participants cannot
access, comprehend, or interact with course material, it will be impossible to evaluate
their learning will result in social exclusion of PWD. Accessibility is a crucial dimen-
sion of the MOOC movement to accommodate people with different types of dis-
abilities to open learning opportunities for PWD [56]. However, empirical evidence
indicates that little progress has been made too far in generating universally accessible
MOOC:s or customising MOOC:s to fit the requirements of PWD [57]. It is perceived
that PWD can get equal benefits from MOOCs; hence, MOOCs should be utterly
accessible to participants with disabilities [57]. There is a general consensus that the
issues with MOOCs and PWD are not adequately monitored and understood. Along
with that, the capacity of MOOCs providers to design completely accessible UX and
develop accessibility policies has not matured [57]. Low stakeholder commitment and
capacity levels might lead to difficulties for PWD that result in exclusion.
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10. Web content accessibility guidelines for inclusive MOOCs

MOOC:s are often delivered through websites where learning materials are pre-
sented to participants using web content. Therefore, inclusive MOOCs design should
address the accessibility features of the broadcasting website. A website is accessible if
its content is accessible to a wide variety of persons with disabilities, including those
with visual impairment, hearing impairment, speech difficulties, restricted mobility,
learning and cognitive limitation, photosensitivity, and various types of disability.
Tim Berners-Lee, the World Wide Web inventor and director of the World Wide
Web Consortium (W3C), states, “The power of the Web is in its universality. Access
by everyone regardless of disability is an essential aspect” [58]. In order to ensure
accessible MOOCs, the web content associated with the MOOCs should be developed
following the Web Content Accessibility Guidelines. The Web Content Accessibility
Guidelines (WCAG) are guidelines issued by the Web Accessibility Initiative (WAI)
of the World Wide Web Consortium (W3C), the leading body for developing world-
wide Internet standards [59]. WCAG is a collection of guidelines for making Web
content more accessible for individuals with disabilities [59].

The WCAG is evaluated based on three conformance levels, ranging from A to AA
and AAA. According to the guidelines, for users with disabilities, web content must be
“Perceivable” & “Understandable” (covering necessary requirements for images (i.e.
alternative text), audio, and visual design), “Operable” (outlining crucial practicalities
like keyboard use and task completion time), and “Robust” (e.g. regarding cross-
browser compatibility) [60]. Several versions of WCAG guidelines have been revealed
over time, including WCAG 2.0 that was released in December 2008 and became an

Check point WCAG 2.1 criteria

Skip links WCAG21-241
Alternative navigation WCAG21-24.5

Focus is visible WCAG21.-247
Keyboard operable WCAG21.-211,21.2,24.3
Page structure WCAG2.1.-1.31,1.3.2,24.6

Reflow and magnification WCAG 2.1.-1.3.2.,1.4.4,1.4.5,1.4.10

Page titles WCAG2.1-2.4.2

Consistent navigation

WCAG21-32.3

Consistent icons and labelling

WCAG21-1.31,3.24,41.2

Image alternatives

WCAG21-111

Link text

WCAG21-244

Colour contrast and meaning

WCAG21.-14.1,14.3,,14.11

Form field labels WCAG 1.31,3.3.2
Error messages WCAG 331,332
Alternative media WCAG 1.2.2,1.2.3,1.2.5
Pause or stop motion WCAG21.-222

Table1.
Essential WCAG 2.1 checklist to ensure web-based MOOCs accessibility, source: Authors’ compilation following
WCAG 2.1 [62].
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ISO standard (ISO/IEC 40500:2012) in October 2012 [59]. In June 2018, W3C pub-
lished WCAG 2.1; in December 2021, a draft of the extended guideline was published
as WCAG 3.0, a successor to WCAG 2.2 and earlier versions [61]. However, it does

not deprecate them. Before launching MOOCs, it is strongly recommended to at least
check for the following 16 WCAG 2.1 criteria (see Table 1) and publish the contents
for participants once they pass the evaluation [62]. Otherwise, inaccessible MOOCs
can result in digital divides for PWD. In contrast, accessible MOOCs can work towards
bridging digital inequalities by enabling access for every user across every device.

11. Following universal Design of Learning for MOOCs

Course designers and educators have adopted the Universal Design for Learning
(UDL) concept for designing and delivering online courses from the perspective of
meeting the requirements of diverse learner groups via purposeful planning [63]. UDL is
a collection of concepts to develop learning curricula that provide equal learning oppor-
tunities for all participants [63]. UDL facilitates the development of accessible learning
outcomes, resources, and evaluations. This method enhances the learning experience for
all participants, including participants with disabilities [63]. With an emphasis on digital
equality that transcends beyond enabling access to devices and reliable Internet, UDL
provides principles to help learners via personalisation that acknowledges each learner’s
needs and skills. When using UDL in designing MOOG:s, it is highly recommended to
adhere to the following three key concepts (see Figure 5), which provide more flexibility
to accommodate individual requirements, particularly PWD [64].
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Figure 5.
Universal design for learning guidelines version 2.2 source: [64].
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* Multiple modes of student engagement that engage learners’ interests, suitably
challenge them, and inspire them to learn.

* Multiple methods of representation that provide several approaches for
students to obtain information and construct knowledge.

* Multiple means of student action and expression that provide alternative ways

for learners to demonstrate what they have learnt.

When MOOCs are created utilising UDL, it implies that learners are given prior-
ity above educators’ and providers’ preferences, and institutional decisions reflect
learners’ circumstances and objectives. UDL also contributes to ensuring digital
equality for all learners, including those with disabilities, by providing platforms and
resources which are accessible and compatible with the software and hardware that is
offered to students, such as assistive devices.

12. Conclusion

Massive open online courses are compelling, but stakeholders must consider their
application thoughtfully. MOOCs have been criticised for their poor completion rates,
limited teacher involvement, and inadequate evaluation methods. Remarkably, the
access inequality phenomena have been raising concerns while MOOCs are being
rapidly adopted. Nevertheless, the first level of the digital divide (access gap to ICT)
has been found frequently discussed in the MOOC movement. However, the evolving
nature of the digital divide concept suggests that MOOCs are challenged by multiple
forms of digital divides. Therefore, mass adoption of MOOCs tends to develop a
digital underclass and limit the opportunity to gain offline benefits from digital access
and MOOC:s. This chapter discusses the underlying multilevel digital divide concept
linked with MOOC:s. Also, the current chapter synthesises empirical evidence devis-
ing strategies to utilise MOOC:s as a self-reinforcement tool to bridge the multilevel
digital divide. Apart from multiple digital access inadequacies, PWDs are experienc-
ing hurdles in accessing web-based MOOC:s resulting in digital divides for learners
with disabilities. This chapter discusses the strategies (i.e. WCAG, UDL) that may
aid MOOC administrators in incorporating accessible MOOCs into existing learning
programmes or developing new courses by carefully identifying the learners’ needs
using UDL and following WCAG.

The MOOC movement set off its journey acknowledging free and open education
for all. Empirical evidence found that multiple forms of the digital divide and inac-
cessible MOOC:s to diverse learner groups may deviate the MOOC movement from its
pursuit. However, careful design and development approaches can overcome the digital
divide challenges in MOOCs and foster digital equality in the digital learning paradigm.
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Chapter 5

Perspective Chapter: University
of Everywhere and Online
Collaborative Learning
Environment

Foziah Gazzawe

Abstract

In this chapter, the focus will be on how modern technology has changed the
concept and ideas of education in colleges and universities, how technology has been
adapted to education, and the benefit of using it to facilitate the educational process
by both lecturers and students. This research is important as it will demonstrate the
effect e-learning has on educational methods, and the relationship technology has in
improving the educational process. It was found that the University of Everywhere
has solved the basic problems of providing one-to-one education to large numbers
of people regardless of where they are located, in addition to the most important
advantage of the idea of courses and education via the Internet and how the online
collaborative learning environment allows more students to participate fully during
classroom time. This chapter is useful in demonstrating to learners how they can
continue to study even after they graduate from schools and universities by accessing
the MOOC that is available free of charge and upon request, which helps in achieving
a more participatory learning culture. This chapter also makes software recommenda-
tions for students and addresses critical features needed within the tools.

Keywords: University of Everywhere, perspective of e-learning, MOOC course,
collaborative learning, online course

1. Introduction

This chapter will discuss the ways in which education currently contains different
methods and tools, and the way this has changed the culture of e-learning. This has
in turn changed the conceptualization of e-learning. For instance, the concept of a
flipped classroom, whereby the teacher can create videos and interactive lessons,
provides instructions, which can be followed remotely. This therefore demonstrates
how technology can facilitate the process of learning online. The effects of this
e-learning will also be discussed in regard to practical and financial constraints, and
in comparison, with in-person learning. The motivation for this research is to provide
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a perspective into the current e-learning techniques and what routes are available for
students to consider.

1.1E-learning

E-learning, according to Haythornthwaite and Andrews [1], “constitutes more
than a specific environment or site for learning; and that something is happening to
the nature of learning itself that makes it different from learning as it has been con-
ventionally conceived” (p. 47). Thus, e-learning is not just a variant of conventional
learning. While it can be compared to conventional learning, it must be seen its own
and must be continually studied.

Having Internet access can be said to facilitate learning everywhere or anytime.
Ubiquitous learning refers to the availability of learning anywhere in such a way that
day-in-day life is synchronized with the use of the computer. It becomes a normal
thing to carry on with life at all circumstances. Through conversion and continuous
digitization, we can say that Internet learning is made easier and an accessible form of
informal education [2]. This ubiquitous computing infrastructure is what facilitates
ubiquitous learning. Moreover, it supports the retrieval, evaluation, or contribution
of data, and the instruction of a large amount of data to a community with similar
interests. Ubiquitous learning is achieved with the aid of the various applications that
locate, consume, support, and produce knowledge [3].

E-learning therefore makes the process of learning easier. It moves learning out of
the classroom making a virtual school as contemporary education is graced online.
Ubiquitous learning therefore aids in the utilization of resources that would have been
taken for granted. Ubiquitous learning helps in realizing which views are required in
terms of the many groups or pools of the same knowledge [3].

1.2 Social-technical E-learning

As e-learning is introduced to our learning institutions we have to look into its
relationship with society. The social-technical perspective of e-learning focuses on
the digital technology introduced to enhance informal learning. Advancing technol-
ogy has a significant impact on the learning environment and how students learn in
the contemporary world. Hayashi and Baranauskas [4] argue that it is important to
understand the learning setting needed in the integration of education technology [1]
in modern schools. Technology can take different forms in different contexts. That
is, depending on the social, institutional, or political contexts hence the need for an
evaluation.

Haythornthwaite and Andrews [1] discussed more on how adopting e-learning
is of more importance than choosing an ideal technology. However, it is the active
process where the service of learning is continuously balanced socially and techni-
cally. Technology and its proposed context of use are therefore tested using theories
and social approaches to ascertain whether it can be accepted in the subject matter,
institution, student body, or societal context. E-learning is evolving to a more collab-
orative style of learning where students are faced with change. In this case, students
need to take active responsibility for working together and sustaining a discussion,
while the teacher takes the role of being their facilitator [1].

This socio-technical alignment to address efficiency is also apparent in the new
technology that has made MOOCs (Massive Open Online Courses) available to
students around the world. A class of thousands of students in higher education was
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not conceivable years ago, but it is an increasingly common occurrence. In an article
that discusses the differences in MOOC theories, Gonzdlez-Castro et al. [5] found
there were eight major distinctions: connectivist, knowledge is generative, coherence
is learner formed and instructor guided, interactions are distributed, multi-spaced,
synchronization, resonance, innovation and impact focused, fostering autonomous
and self-regulated learners. According to Gonzalez-Castro et al. [5], “Ina MOOC,
learners possess different levels of knowledge.” MOOCs will be further discussed in
this chapter.

Current issues with e-learning include technical difficulties such as connection
issues, and audio and video issues, as well as student disengagement. Furthermore,
there is an argument for e-learning content being too theoretical in nature and
thereby is not as effective as in person teaching. Nonetheless, these problems can be
addressed through appropriate measures. For example, providing recordings of the
content for students to review in case of technological issues. Furthermore, students
can be kept engaged through the design of interactive lecture content, as well through
setting tests, time limits, and asking for feedback.

The next sections will delve into more detail on e-learning and the current issues
and advantages it presents.

2. Research gap

Different research gaps are identified from the reviewed works of literature
pointing to the need for developing more knowledge regarding online collaborative
environments. Currently, there is limited knowledge on how to improve learner
engagement and utilization of online resources by learners. The current design of pro-
grams to support online classes is not anchored on the specific needs of each student
as learners may encounter different challenges in adapting to an online curriculum
and supportive technologies. Although studies have acknowledged the need to adopt
modern pedagogies for online learning, there is limited knowledge from studies that
prescribe approaches and theories of learning that can be implemented in an online
collaborative environment. Most of the current studies have made inquiries on online
learning programs that follow the curriculum of the on-campus course where both
physical and online classes occur. There is a need to analyze e-learning from the
perspective of emerging online programs that are entirely online education and that
learners are geographically dispersed.

3. Literature review
3.1 Cross-cultural issues

As the availability and accessibility of online learning increases, so do the number
of students from around the world and the possibility of cultural differences. While
the online collaborative learning environment allows more students to participate
fully during classroom time, there is a multitude of cultures, styles, and institutional
cultures that influence the online classroom. However, Haythornthwaite et al. [6]
note that “the irony is that what is seen as a ‘global solution’ to learning may well
impose upon cultures an inappropriate model of learning.” Likewise, Baker and
Digiovanni [7] discuss the notion of the standardized curriculum in their article,
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about the basics of teaching related to culture: personal response to the single cur-
riculum. While the rise of online learning has ironically imposed a Western idea of
learning on a global audience of students, Baker and Digiovanni [7] suggest that it is
important to consider the use of multicultural education. They argue that the current
educational reform comes from a framework that excludes the opinion of teachers
and students. Schools will benefit when the curriculum expands to provide differ-
ent options so that students become knowledgeable enough and find opportunities
for self-interaction [8]. They found that by being flexible with their curriculums,
teachers can adapt to the changing needs of their student population. They believed
that the student use of narratives allows students obtain a greater understanding of
the curriculum as well as find ways to increase the culture of applying the curriculum
to current and prior knowledge [9]. Again, it is the responsibility of educators to
understand the possibility of their students’ cultural differences as they design their
curriculum.

The creation of a curriculum in e-learning must be developed with regard to the
students they are serving. For example, the City College of New York used Culture
Quest, a professional development program considered to train teachers to essentially
lead learners through inquiry-based examinations of different civilizations [10]. This
program helped give educators a better understanding of classrooms with interna-
tional students. In addition to teaching them about the technology used in blended
classrooms, Culture Quest also taught them about cultural differences and cross-cul-
tural issues. With the accessibility of MOOCs, the student population is now drawn
from throughout the world. It is a more diverse and culturally aware online classroom
today and professional development like Culture Quest is necessary.

3.2 Researching E-learning

E-learning is a fast-changing and ever-evolving field of study. Just as the exclusion
and inclusion of different segments of students occur due to technological advances,
current theories of e-learning must be re-evaluated. According to Haythornthwaite
and Andrews [1], e-learning needs a new theory of learning, as this new theory
applies to all disciplines and different fields of e-learning. In his blog “Don’t follow
the crowd,” Beasley [11] believes that historically black colleges need a new theory of
learning in the digital age. The author discusses the differences at the colleges, which
include different student populations. Beasley [11] states that online programs are
avery developed part of an increasingly evolving area of e-learning and are usually
known as “disruptive.” This description represents the advancements that have not
been adopted by organizations. The continued research of e-learning in universities
in America and internationally, along with today’s evolving technologies, has contrib-
uted to a new type of global curriculum and a more participatory culture of learning.
As stated by Haythornthwaite and Andrews [1], “e-learning needs to use traditional
theories of learning and work on developing them using modern dimensions that
apply to the principles and practices of e-learning (learning as an effect of communi-
ties and the navigation of their interconnections by learners), transformation, and
emergence.”

In Ref. [12] case study of the Blackboard system, a conceptual model was created
to determine student satisfaction with e-learning. The study found that learners’
characteristics will affect learners’ perceived fulfillment and perceived usefulness of
a product. The study also showed that multimedia instruction and other interactive
learning activities influenced the students’ perceived satisfaction. As the e-learning
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field continues to evolve, researchers must work with these data to create more
effective online courses. From the university to the teacher to the student, e-learning
research must be done on every level in order to generate a more effective curriculum
and, eventually, better learning opportunities.

3.3 Physical campus and classrooms

Due to the contributions of Harvard, MIT, and other institutions to the field of
online education, more learners around the world are able to attend these universi-
ties for free. This was not possible years ago, but as technology has changed the
way people are educated, it has also changed the accessibility of this education. As
noted in a previous sub-entry, the economics of higher education are changing the
field. Student debt has risen, but with the advent of online education, this can stop
the increased debt. Students are not required to pay thousands of dollars to attend
one class at a physical campus. For example, they can now attend a class at Stanford
University from their home in India. The physical campus and classrooms of a
university are not necessary for the international student to attend and to participate
in a course.

However, the physical campus and classrooms are not being eliminated. According
to Blumenstyk [13], even those that are not as architecturally or artistically lauded
still hold significant value, offering not just the classroom and laboratories of official
education but the opportunity for students to cooperate more informally with their
lecturers [14]. There is still value in the physical campus because most universities use
the facility grounds for recruiting purposes. Students want to see where the class-
rooms are and feel like they are part of a college environment.

3.4 Software recommendations

The online courses and universities continue to grow so software that is capable
of handling bigger workloads is needed to manage in the higher education institu-
tion. There are now many software programs and websites that claim to do this
task. This type of software is crucial to the survival and growth of online education.
According to Carey, one of the basic principles of effective online instructional design
is the continuous assessment of how students are learning, their progress, and their
knowledge acquisition [15]. Teachers must diligently assess their students’ progress
and likewise, administrators must constantly assess the need to upgrade or replace
computer software and hardware. Tools such as Software PhD can help tremendously
when performing these tasks.

One software design that the author thought could be useful for higher educa-
tion is a tool for assessing university credentials for awarding degrees. For example,
my software design would assist the university with monitoring a student’s grades
and proficiency before awarding a degree. This is similar to Blackboard and other
online tools, but the current tool would be more advanced and it would be able to test
students more accurately in their knowledge and skill level.

With the current software design, it would help universities counter what Carey
[16] wrote in Chapter 9: Time-based degrees reinforce and augment the strength of
rare and expensive institutions, and academic degrees show little about what was
learned [17]. Traditional universities were the only institutions that students believed
they could earn their degrees. The hybrid universities have changed this perception
and the current software design would continue to develop the institution’s ability to
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award meaningful degrees. It would not be just an accumulation of course units or a
grade point average, but it would be as assessment of a student’s ability to utilize their
acquired knowledge. They would use the software to complete tasks that were rel-
evant to their field of study. The software would manage their grades and the course
resources like Blackboard, but it would go beyond these functions and transform the
way a student would earn a degree.

3.5 Disruptive technologies

Disruptive technologies are described as “Innovations that create an entirely
new market through the introduction of a new kind of product or service, which is
initially judged to be worse on the basis of the performance metrics that mainstream
customers value” [18]. The disruptive technologies of today have enabled the hybrid
and online universities to continue to grow in influence and stature. In chapter 8 of
Carey’s book [16], he looks at how Harvard and MIT have used technology to open up
its virtual doors to learners who want to experience higher education at two of the top
schools in the world. According to Wing [19], the emergence of technology and its use
to obtain courses via the Internet have the greatest impact on changing the methods
of education and that Harvard and MIT acknowledge the influence that technology is
having on education.

Likewise, according to Carey [16], the research by MIT continues to build on
Moore’s law and is said to be the reason for the Silicon Valley business model and
the higher-education technology revolution. Institutions such as MIT contribute by
developing the technology as well as implementing into their own business models.
The disruptive technologies have changed the accessibility and cost of attending
classes at these top schools. Additionally, the quality of these courses can be analyzed
more closely [16]. The value of individual courses is often overtaken by an institu-
tions good repute and standing. It is not always the case that these individual classes
maintain or live up to that expectation and standard. Increasing accessibility also
increases the visibility of the online courses; thus, the university itself is under more
intense scrutiny.

With this scrutiny, online higher education can improve and offer students a better
learning experience. As Haythornthwaite et al. [6] writes, The technology ultimately
exceeds the performance of prior products and develops to the level that it satisfies
the majority market. Firms that support the disruptive technology “displace incum-
bent firms that supported the prior technology.” These new technologies can offer a
more student-centered learning experience. For example, there can be more student-
generated content and collaboration on blogs and discussion boards. Students can also
access course resources at their convenience and repeat lessons online as necessary.
These features can be utilized at a lower cost for students, even as the visibility of
these online courses increases.

3.6 Online collaborative learning environment

As more learners take advantage of the free online courses, their influence is being
felt. Students from around the world participate in these courses and teachers have
included them, thus creating a more participatory culture of learning. Much like
DuoLingo and other educational applications, MOOCS has been more student-centric
than courses in the past.
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The online collaborative learning environment allows more students to participate
fully during classroom time. Just as the exclusion and inclusion of different segments
of students occur due to technological advances, current theories of e-learning must
be re-evaluated to incorporate the influence of cultures and contributions from
around the world. This collaborative learning environment was apparent in the case
of [20], a Mongolian teenage learner who earned a perfect score in an MIT MOOC.
After earning his score, he was offered a job at MIT, where he helped improve the
school’s MOOCs. The school learned that even though he did not take any of the
prerequisite courses, he was able to find free resources on the Internet and taught
himself the necessary skills to complete the MIT course. After he started working at
the company, MIT produced an online course entitled “tutorials for some key con-
cepts that students might not know” [20].

The promise of free online education for all may not be possible. According to
the study MOOCS: Expectations and Reality, the costs of MOOCs are significant,
and generally, the indication suggests that MOOCs are currently falling far short of
“democratizing” education and may, for now, be doing more to rise gaps in access to
education than to reduce them [21]. Likewise, in the journal Inside Higher Education,
Straumsheim [22] noted that Coursera, a MOOC provider, is trying to find a working
business model. The website still offers most college courses for free, but has started
to charge for certain classes and certificates because financial reasons are behind its
decision to custody some students up front. There must be the revenue generated at
some point; thus, certain MOOC providers offer a paid option to receive academic
credit for completed courses.

In addition to the feasibility of free online education is the issue of effective
online learning. In a blog about learning through a MOOC, Hao [23] noted that to
take benefit of resources like MOOCs effectively, a learner has to be able to think
critically, understand clearly the knowledge structure of a subject and his/her own
abilities, constantly detect learning issues, search online for additional learning
material, and seek support through an individual studying network. Is the stan-
dard university student ready for this type of education? [23]. Current research
must continue to analyze the effectiveness of online learning. As Blumenstyk
[13], writes in American Higher Education in Crisis?, investigation by the com-
munity college research center have found that community college students, who
are more likely to be low-income and less-prepared educationally, extract from
virtual courses at a upper rate compared with face-to-face courses [24]. Although
students have access to more technology than before, they may not be ready for
the demands of online learning. This e-exclusion will continue to grow if educa-
tors and learners do not have the technical skills necessary to teach and learn in an
online environment.

As shown in these examples, the democratization of higher education is not as
clear-cut and positive as many portrayals of them have been. Further research is
needed on online learning and its effectiveness as more universities continue to add
MOOC:s to their catalogs. The global curriculum and increased online collabora-
tion have helped create more learning opportunities for students around the world,
but we must ask ourselves if it is effective. As Carey [16] noted, the creation of the
modern university system in America could be coming to an end because of the rise
of MOOCs, but we must be determined not to repeat the mistakes of the past: “Itis a
deeply flawed, irrational institution designed to be bad at the most important thing it
does: educate people” [25].
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3.7 Summary of literature review

The main issues addressed in the literature review include a multicultural dimen-
sion of online education, re-evaluation of research theories of e-learning, accessibility
of physical educational facilities, e-learning software, disruptive technologies in
online education, and the effectiveness of MOOCs. Designing an online education
curriculum should consider the cultural differences of online learners to adapt to
their needs better. While studying the models of learning in an online environment,
previous studies have pointed to the need for incorporating new theories that apply
to the principles and concepts of e-learning. Using modern theories in the research of
e-learning would facilitate the development of better curriculums for online courses.
Apart from the re-evaluation of theories, various works of literature have pointed to
the need for physical campus facilities such as laboratories and classrooms to support
student cooperation and integration.

Software like Blackboard is an interactive learning management system that has
continuous assessments of students’ learning progress and knowledge acquisition.
Software like Blackboard can effectively track a student’s grades and proficiency to
enable the school in awarding degrees and certificates. The main challenges with
learning software like Blackboard and Moodle are the complexity of navigating
through tasks and the limited capability of assessing learners’ knowledge acquisi-
tion. An important element of an e-learning software system is to effectively assess
the knowledge and skills learners acquire throughout the course rather than grading
based on point average. Similarly, various works of literature have mentioned the
role of disruptive technologies in promoting better learning experiences in online
classrooms. A notable contribution of disruptive technologies relates to the shifting of
accessibility and cost of attending higher education.

On the other hand, there are some shortcomings relating to the reviewed lit-
erature. Most of the reviewed studies have not documented the effectiveness and
feasibility of fully online learning as a substitute for physical classes. There is still a
knowledge gap on how to effectively utilize the learning management systems in an
online class, especially with regard to students’ motivation to utilize the vast resources
in the system. Learners may face different challenges in fulfilling the demands of
online classes; thus, more research is needed to evaluate the strategies for developing
teachers’ and learners’ technical skills needed in navigating an online environment.
Although online classes proved to be effective in the democratization of higher educa-
tion, very little is known concerning the challenges that may face by those requiring
practical lessons like lab tests. More research is needed to devise better approaches to
incorporating physical campus facilities like laboratories into online lessons without
impacting technical skill development. Due to these reasons, my research intends
to prescribe the effective learning management for massive open online courses
(MOOC) that promotes the democratization of higher education; an enhanced
collaboration of learners and teachers; a user-friendly and interactive environment;
reliable assessment of the acquisition of knowledge and skills by learners.

4, Conclusion

The University of Everywhere continues to evolve, influence, and change the field
of higher education. Learners from all over the world from many types of economic
situations are now able to attain their education. As technology improves, these
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online colleges can provide even more opportunities to students. Traditional colleges
and universities have already integrated the use of technology into their classrooms
and they are now facing the challenges of economic feasibility. The University of
Everywhere will continue to grow and give opportunities to more learners while also
showing the weaknesses of traditional education.
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Chapter 6

MOOCS and Micro-Credentials as
Launch Pads to Further Education:
Challenges and Experiences

David Parsons, Hayley Sparks, Darcy Vo and Anzel Singh

Abstract

Massive Open Online Courses (MOOCs) are often framed as providing
affordable, flexible ways to deliver education on a global scale. However, opportuni-
ties for further study are often neither massive nor open. This leads to questions about
how MOOC:s fit within the broader landscape of online education. The particular
focus of this chapter is the role of accredited micro-credentials in the evolution of
MOOCs and their potential to offer a pathway from the open online course to further
study that leads to credentialed and stackable higher qualifications. These reflections
stem from the experience of a higher education institution in New Zealand delivering
both free short courses and accredited micro-credentials on a MOOC platform. Data
gathered from end-of-course surveys is used to reflect on the motivation of students
to engage in further study. While the data reinforce known motivational factors for
learners, they reveal limited motivation to progress to micro-credentials from shorter,
free courses, despite these micro-credentials successfully recruiting from other
pathways. This suggests that perhaps MOOC platforms need to make a greater effort
to standardize their definitions and presentation of micro-credentials, while provid-
ers need to be aware that potential students are looking for institutional credibility,
affordability, content quality, and relevant topics.

Keywords: MOOC, micro-credential, survey, New Zealand, motivation

1. Introduction

Massive open online courses (MOOCs) have transformed the global educational
landscape. It is now common for learners to study online, self-paced, with interna-
tional providers, picking and choosing their own learning pathways from a huge
range of options. As a result, hundreds of millions of people have learned using
MOOC platforms [1]. In the early days of MOOC enthusiasm, particularly around
2012, they seemed to present a major disruption to traditional models of education,
but more than a decade on this does not seem to have been the case. Many MOOC
courses are offered by traditional universities taking advantage of online platforms,
and many learners still want recognition for their learning and structured pathways
towards recognized qualifications. The MOOC has therefore found itself no more
than a new niche in the online learning delivery of higher education institutions that
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continue largely unaffected [2]. This is not to say that they have not had an important
influence on contemporary higher education. Rather, their role has become not so
much as a separate competitor to the traditional academy, but rather as a provider of
new routes into and through it.

This chapter seeks to explore how MOOC:s offer a launchpad to further education
as an informal, self-paced, affordable, and anonymous pathway to learning for any-
one with access to the internet. For many, it has provided a first step to further study
and more formal qualifications. This picture has emerged slowly as institutions have
responded to student demands for larger courses of study on their online platforms,
and more widely recognized means of credentialing. In particular, a key evolution of
MOOCs has been the development of micro-credentials. Despite a rather complex
and ill-defined beginning, the micro-credential has increasingly become a significant
component of the MOOC ecosystem that links it strongly to more well-established
and formal academic learning pathways.

1.1 Outline of the chapter

This chapter outlines the experience of one institution in New Zealand that began
offering MOOC courses on a global platform in early 2021. Some of these courses
were the usual free short courses for anyone to enroll in but, taking advantage of New
Zealand’s global leadership in the development of micro-credentials as stackable,
internationally credentialed qualifications, the institution also began to offer related
postgraduate micro-credentials. These micro-credentials also offer pathways to other
qualifications such as postgraduate certificates and master’s degrees. This chapter is
therefore based on data gathered for this institution by the MOOC platform based on
end-of-course surveys that we believe offer some useful insights into the challenges of
integrating both MOOCs and micro-credentials into effective learning pathways.

The chapter is structured as follows. First, reviewing the literature, the back-
ground to MOOC:s is briefly outlined, followed by a discussion on what motivates
learners to enroll on, and complete, MOOCs. Taking the perspective that a key
motivating factor is a progression towards other formal and credentialed studies, the
chapter then explores aspects of credentialing of MOOCs, and the emergence and role
of micro-credentials.

The specifics of the experiences of the New Zealand institution are then explored,
along with some student data related to the MOOC experience. The chapter concludes
with some discussion of related work and reflections on the future role of MOOCs
and micro-credentials.

2. Background: whatisa MOOC?

MOOCs are Massive Open Online Courses. In order to qualify asa MOOC, a course
must be a free, web-based distance learning program that is designed for large num-
bers of geographically dispersed students [3]. These characteristics are strengths but
also weaknesses since they undermine student motivation to enroll in, and complete,
MOOC:s that are defined in this narrow way.

Although MOOC:s first appeared around 2008, specifically with the work of
Stephen Downes and George Siemens in creating the first connectivist MOOC
(cMOOC), they began to emerge at scale in 2011 from Ivy League universities such as
Stanford University offering a few open online versions of their on-campus courses
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and making them accessible to the world, with over 100,000 people signing up

to learn technical topics involving relevant modern skills such as data science [4].
Since then, the number of MOOC providers has grown significantly, with MOOCs
now available from a wide range of providers including Coursera, Udemy, LinkedIn
Learning, Esme Learning, and FutureLearn, among many others.

MOOCs have undoubtedly opened access to learning to a mass population who
would otherwise not be able to benefit from traditional forms of learning. Being able
to learn at any time, from anywhere, to fit with one’s schedule and with a reduced cost
has driven the uptake of this learning format remarkably. In 2021, enrolment across
MOOC-based platforms totaled 220 million learners (not including China). At the
same time, the number of MOOC courses reached approximately 19,400 and these
were developed by 950 universities worldwide [1].

2.1 MOOCs and learner motivation

Motivations for enrolling into a MOOC can range from personal interest or
curiosity to learning a specific skill set for a promotion or career pivot, or even general
marketability in the modern competitive professional landscape. Student perceptions
of the value of micro-credentials vary widely, from valuing the evidence of learning,
or the skills developed, to building interpersonal relationships [5].

There are two main groups of people who enroll in these courses, and their socio-
economic background appears to play a significant role in their intention to learn and
finish a programme [6]. Those who have a higher socioeconomic position and educa-
tion, and those who already have a high-skilled job, are likely to benefit most from
up-skilling to improve within their current job role and gain general career benefits.
Those from lower socio-economic groups and education, or who do not have a highly
skilled job, are more likely to benefit from re-skilling to transition to a new job,
gaining tangible career benefits. A literature review looking at the perceived value of
MOOCs in Australia noted three major themes as; flexibility for learning, on-demand,
lifelong learning in a rapidly changing workplace, and credentialing towards a formal
qualification [7]. In the Indian context, motivating factors to complete MOOCs were
enjoyment (“hedonic motivation”), habit, and the course content [8]. These various
perspectives suggest that learner motivation in MOOCs can involve many factors and
these may vary between contexts.

2.2 Factors in non-completion of MOOCs

Although MOOC:s consistently have a significant uptake in terms of student num-
bers, their extremely low completion rate in comparison to the number of students
enrolled brings into question the true value of the MOOC. Specifically, if so many
people are signing up, why do so few end up finishing?

There may be many reasons why learners do not complete a MOOC. One limita-
tion is they are not interactive enough - there is no one to hold learners accountable or
to provide an opportunity to talk through the learning process. According to a study
of recently graduated occupational therapists adopting MOOC:s for their growth, a
lack of synchronous learning stood out as a key criticism by these healthcare profes-
sionals, suggesting that it should be included to provide a better learning experience
[9]. Other reasons for not completing MOOC:s include lack of time, finding them less
effective than traditional learning, technical barriers, and monotony [8].
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2.3 Motivations to complete MOOCs

By making sense of why students hesitate to complete a MOOC we can begin
looking at whether providing solutions to the current problems with MOOCs
would lead to higher completion rates. One way in which MOOCs have been
addressing this question is by integrating them with more formalized courses
as pathways to accredited academic programmes. This has seen an evolution of
the MOOC into something that can sit within the same framework as traditional
education programmes as a cost-effective and low investment steppingstone
towards pursuing a new area of study with a lower level of commitment through
self-paced learning. The focus of the next section is connecting MOOC:s to related
programmes at academic institutions by applying meaningful credentialing
frameworks.

3. Credentialing and MOOCs

When MOOC:s first began, Coursera was one of the pioneers, developed by
Stanford computer scientists in 2012 [5]. While their courses were modeled after
the existing for-credit and on-campus courses in the university computer science
programmes, it was clear that at the time, learners who completed the MOOC courses
were not awarded any university credit [10]. Since then, there have been two distinct
approaches to credentialing on MOOCs: one is moving further away from formal
credentialing systems to offer a clear alternative, but the other is the formalization of
digital credentialing. The former direction has driven the vast range of diverse topics
and content of courses in an attempt to differentiate themselves from traditional
institutions’ accredited courses. The latter initiative means that learners can earn
academic credits granted by associated institutions if they satisfactorily meet the
course requirements. According to [1], the first online master’s degree offered on
a MOOC platform was in 2013 by Georgia Tech. Since then, more tertiary institu-
tions around the world have continued to add a range of credentialled MOOC-based
courses including master’s degrees, bachelor’s degrees, and micro-credentials. In
addition, there has been a collaboration among universities in digital credentials.
2019 saw nine universities in Europe, the US, Canada and Mexico working together
to create a standardized system for sharing and verifying academic credentials issued
by participating institutions [11]. Later that year, the European MOOC Consortium
developed the Common Microcredential Framework, aiming to “create a new kind of
international and portable credential in the area of lifelong learning” [11].

3.1 Micro-credentials and MOOCs

In a world in which education providers and national administrations are con-
stantly looking for new ways to meet the needs of both students and wider society,
the concept of micro-credentials has been widely embraced in recent years, alongside
other potentially disruptive forms of credentialing such as nano degrees, digital and
open badges [12, 13]. Micro-credentials emerged from the large MOOCs established
in the 2010s, along with the later moves towards digital badging, a move to creden-
tialise collections of MOOC learning units, and subsequent interest from formal
higher education [14, 15]. This somewhat untidy emergence of different terms and
offerings has led to a “chaotic landscape of unbundled credentials” [16], so it is

98



MOOCS and Micro-Credentials as Launch Pads to Further Education: Challenges...
DOI: http://dx.doi.org/10.5772/intechopen.1001332

helpful to explore the various definitions of micro-credentials and identify their key
characteristics.

Micro-credentials provide learning that is smaller in scope and duration than tra-
ditional vocational or higher education qualifications, focusing on specific in-demand
subject areas. Being relatively short, they can provide rapid upskilling, particularly
for mature learners already in the workforce [17]. They offer more options at lower
costs to combine education and job training, providing employees with better skills
and the capacity to learn [18]. Unlike traditional large-scale qualifications, they can
be developed quickly to adapt to changing demands [19]. What constitutes a micro-
credential is something that has been evolving and becoming more diverse over
time. However, the key elements are identified by the name, in the sense that ‘micro’
implies a small learning component and ‘credential’ implies that unlike, for example, a
commercial training course, the qualification carries accreditation from a recognized
learning provider. Beyond that, there is little consistency. For example, the length of
micro-credentials varies from 1 to 15 months, with prices from around $20 to around
$20,000, and time commitments ranging from just 1 hour per week to 40 hours [20].
This diversity makes it difficult to talk about micro-credentials generically and raises
many questions about their definition and role, as discussed in the next section.

3.2 Questions relating to micro-credentials

There is still limited academic research in the field of implementing and sustaining
micro-credentials in higher education [13, 21] and there remain many questions about
their character in practice and their overall philosophy. Areas of debate include what
levels of education they should address, how many hours of learning they should be,
how much they should cost, whether or not students may be able to seek scholar-
ship or loan support to study, and whether these qualifications could be in some way
‘stackable’ to become components of a larger, and perhaps more traditional, type of
qualification [13, 22-24].

National policies vary. The Australian National Microcredentials Framework
recommends stackability [25] while the Irish Universities Association [26] takes a less
specific line that some micro-credentials may be stacked into larger credentials over
time, and in Ontario, the integration of ‘micro-certifications’ into larger qualifications
is assumed [27]. The lack of standardization makes it difficult to compare the micro-
credentials from different providers [20]. In an effort to provide a set of standards,
the European Union has defined 10 principles for micro-credentials, that they should
provide: Quality, transparency, relevance, valid assessment, learning pathways
(including stackability), recognition, and portability, and be learner-centred, authen-
ticated, and be supported by suitable information and guidance [28].

There are many reasons why potential students might want to study micro-
credentials as opposed to other types of qualifications. These include wanting to
increase income, apply skills to practice, and develop professionally using a rigorous
framework for learning [22]. However, there is also an expectation that the topic of
a micro-credential is one that serves an identified need in the marketplace from a
stakeholder (e.g., employer) perspective, rather than just from a student perspective
[17]. Micro-credentials meet the need for units of learning that are (1) very themati-
cally focused, (2) updated frequently, and (3) provide an easily shareable, informa-
tionally transparent digital object [29]. There are also design considerations such that
different micro-credentials might emphasize different design elements based on their
content. They might be self-directed using online materials (the instructional design
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and online platform both need consideration), job-embedded, competency-based,
and/or research-based, and they should not have a one-size-fits-all approach [22].

3.3 Micro-credentials and pathways

One perspective on micro-credentials is that they can bridge the gap between
MOOCs and full online accredited programmes [30]. However, according to [20],
who analyzed 450 micro-credentials, the range of courses on offer means that not all
of them provide pathways to other academic credits. The main thing that differenti-
ates MOOC micro-credentials that lead to other academic programmes is the hours of
work required to complete them. In an attempt to provide a broad definition of such
qualifications, [31] refers to ‘mesocredentials’ as certifications that provide academic
credit for MOOC achievement from a recognized academic institution, with academic
degree programmes being ‘macrocredentials’. In this model, ‘microcredentials’ are
MOOC courses that just provide badges and certificates of completion. It is therefore
important to note that this chapter focuses on micro-credentials that meet the EU
criteria of stackability, recognition, and authentication [28].

3.4 Academic micro-credentials in New Zealand

Although micro-credentials did not originate in New Zealand, the New Zealand
Ministry of Education has taken a lead in addressing alternative credentials in their
policies [32], and was an early adopter of micro-credentials bearing academic credit.
New Zealand micro-credentials must be approved by the New Zealand Qualifications
Authority (NZQA) and are therefore subject to the same requirements as other
accredited training programs. They must be between 5 and 40 credits in size (one
credit is 10 hours of study), meet a demonstrated need from employers, industry
and/or community, not duplicate any learning already approved by NZQA and be
reviewed annually to confirm they are meeting their purpose [33]. New Zealand’s
definition of micro-credential is relatively broad, including both the definition
widely used in the United States, of alternative credentials that consist of more than
a single course but are less than a full degree, and the European Higher Education
Area (EHEA) definition of a micro-credential as a sub-unit of a larger credential with
specified minimum credits [32].

The first pilot courses were offered in 2017. Despite initial resistance to micro-cre-
dentials being able to count towards other qualifications by New Zealand universities
[34], they have since become stackable into larger qualifications such as certificates,
diplomas and master’s degrees. However, most of the micro-credentials approved by
the New Zealand Qualifications Authority at the time of writing are offered at low
levels of the qualifications framework (sub-degree) and mostly provide only a small
number of credits. Currently, only a handful of institutions offer micro-credentials
at the postgraduate level, but their potential to stack to larger postgraduate qualifica-
tions offers an opportunity for research that may inform future developments in this
area.

4. Context of the study

The study context described in this chapter is a private graduate school in New
Zealand that was established in 2014, initially in partnership with a publicly funded
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Polytechnic but, since 2018, operating as a private training establishment. The institu-
tion offers a range of qualifications, primarily at the postgraduate level, and consisting
of postgraduate certificates and master’s degrees alongside a range of other courses
that include those offered on MOOC platforms, which include free short courses
alongside longer accredited micro-credentials, and these micro-credentials are stack-
able to larger qualifications. These micro-credentials are compatible with the European
MOOC Consortium’s Common Microcredential Framework, with a total study time of
150 hours and equivalent to level 6 or 7 in the European Qualification Framework [32].

When the institution initially began offering micro-credentials in early 2020,
these were at the undergraduate level, not stackable, and not offered on MOOC plat-
forms, so only available to domestic students. However, conversations with a global
MOOC platform led to a move towards offering free courses on that platform, as well
as micro-credentials that were both postgraduate level and stackable. The free courses
were designed as pathways into the micro-credentials, while the micro-credentials
were also pathways into other studies.

In June 2021, the institution offered three short courses (open, and online) on the
MOOC platform, aiming to provide learners with an introduction to future-focused
thinking and practices in education, technology, and leadership in sustainability. The
number of students taking these courses reached more than 1500 in each. The courses
are free to enroll and learners have the option to receive a certificate from the MOOC
platform provider when completing the end-of-course quiz and paying a small fee.

5. Study results and discussion

End-of-course surveys disseminated by the platform provider make some data
available to gauge the value of the courses for learners and address some of the ques-
tions raised in this chapter about motivation and the role of credentialing in MOOCs.

The number of responses across the three courses so far varies, with the educa-
tion course having 88 responses, the leadership in sustainability course 97, and the
technologies course 197 responses. This course also had the highest number of joiners
(more than 1900).

In terms of the value the courses bring to learners, more than 90% of the responses
across the three courses found the course met their expectations or beyond. In par-
ticular, 94% of the respondents agreed that they gained new knowledge or skills and
more than 50% indicated that they had applied what they had learned since starting
the course.

Open-ended question responses also supported the quantitative data. For example,
respondents considered the courses’ content and learning tasks were relevant to their
practice and expanded their knowledge: “It’s very well-structured with interesting/
valuable contents, the practical tasks helped me to apply immediately what I’ve learnt
and this is awesome.” Learners also recognized that they had gained specific skills
- “Best course, not only does it teach us the new way of learning, it also gives us the
opportunity to enhance our skills and way of imparting education to the learners.”
Learners were also in many cases inspired to continue related work after completing
their courses - “this course was really informative and got me thinking about future
renewable projects.”. These responses suggest that the MOOC courses are meeting
several of the motivating factors previously identified in the literature, including
course content [8], lifelong learning in a rapidly changing workplace [7] and valuing
the skills developed [5].
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Open-ended questions also provided insights into learners’ motivation to continue
learning. Respondents expressed that they would like to expand their knowledge
and dig deeper into the different topics introduced in the courses, for example, a
“Deep dive in gathering information regarding rules and regulation that apply and
are upcoming”. This links to the motivation to develop professionally using a rigor-
ous framework for learning [22]. Additionally, being able to interact and collaborate
within a community of learning drives their desire to learn more “.. I'd love to be part
of an international learning environment”; “I want to learn more activities that will
relate to this topic and more collaboration with other students here”, “Hope there’s a
chance to meet you again and interact online with you”. These comments suggest that
students have the desire to build interpersonal relationships [5], something that is
hard to do in large-scale MOOCs but is more realistic in micro-credentials that often
have specific cohorts moving through their study at the same pace.

Credentialing is also a theme that emerges from the open-ended survey questions.
Several respondents clearly value some form of certification that they have completed
the courses. “Certificates should be available to all that complete the course”; “I
answered one question wrong and did fail the certification? That is very unfair after
I spent the time for the whole course...”. However, there is a financial barrier since
several respondents indicated a lack of willingness to pay anything for certification. “I
was expecting to be able to undertake a test and receive a token bit of recognition but
getting to the end to find that to do this I need to spend money!*, and “I wish we could
take the tests and get the certificates for free, paying online is a hassle.”

A key question in this chapter is to what extent completing a free MOOC course
might motivate learners to enroll in a micro-credential. Many of the respondents
identified topics that they wanted to study further, but these were typically focused
areas of knowledge such as the circular economy, designing image-based materials,
specific applications of the Internet of Things, and cloud computing. Suggestions
like these indicate that our MOOC students tend to think of their next MOOC course
as being highly topic based like the free samplers they had already experienced, and
were not thinking about larger, certified courses. Broader concerns that might suit
the scale of a micro-credential, with a few exceptions such as global sustainability
and twenty first century pedagogy, were rarely mentioned. Only one respondent
specifically expressed an intention to sign up for a micro-credential. “Build on this
knowledge base by signing up for the Micro-Credential course. Excellent tutors - well
done one and alll”

6. Related work

There is some related work that has looked at some aspects of MOOCs and
micro-credentials and addressed similar questions about how learners see the role
of micro-credentials as part of their education journey, particularly those who start
from a MOOC context. As in our study, an unwillingness to pay was a significant
barrier to credentialing. One survey indicated that fewer than half of the respondents
indicated that they would be willing to pay for a certificate [1]. Factors that impact
on the willingness to pay include course topics and the institution affiliation - learn-
ers are more willing to pay if the micro-credentials are offered by highly regarded
institutions [32]. Of course, ability to pay is also a notable factor [35]. On the positive
side, micro-credentials were seen as a helpful route into larger qualifications [36].
However, the pathway between MOOCs and these other qualifications is not one that
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is widely understood. Micro-credentials are still in a “persuasion” phase, where both
the benefits and challenges are still being considered [37]. Our study noted that the
quality of the course was a factor in students wishing to move on to further study, a
factor noted in other recent studies [36].

7. Summary and conclusions

This chapter has briefly introduced the background to, and current status of,
MOOCs, with a focus on what motivates learners to enroll in, and complete, MOOC
courses. It then considered the emergence and potential role of micro-credentials in
providing a pathway from traditional free, open MOOC courses to more substantial
qualifications (in terms of hours and recognized credits) that are certified and may be
stackable into other formal qualifications.

To explore student motivation in the context of MOOCs and micro-credential
qualifications in a specific context, the chapter analyzed some data gathered by a New
Zealand higher education institution that has offered both short open courses and
micro-credentials on a global MOOC platform. Using anonymised student end-of-
course survey data gathered by the MOOC platform, some specific issues identified
in the literature related to learner motivation to enroll in, and complete, MOOCs have
been reinforced by this data, in particular, the quality of the course content [8], find-
ing value in the skills developed [5], the ability to apply lifelong learning in a rapidly
changing workplace [7], developing professionally [22] and building interpersonal
relationships [5].

However, while these factors may cause many learners to consider further
study, few were considering micro-credentials or other larger-scale qualifications.
Certification did not appear to be a significant factor, since even though learners
seemed to value certification in principle, as a recognition of their work, they seemed
reluctant to pay for it. There was no evidence from the data available that any of
the respondents had considered stackability as a motivating factor in further study
(though it should be noted that no specific questions were asked about this in the end-
of-course survey). A further element to consider is that the institution involved in
this study offers a range of micro-credentials that, since 2020, have recruited several
hundred students. However, the number of these who have come via the MOOC
pathway is very small indeed, suggesting that micro-credentials do offer a valuable
learning opportunity to many students but then even though they have grown out
of the MOOC context, there is currently a limited demand for micro-credentials as
pathways for learners enrolled in short, free courses on MOOCs.

Although the data set available for this study was limited, it appears to suggest that
despite the global move towards micro-credential certification as being an available
progression from other MOOC courses, the level of interest and/or awareness from
learners on MOOC platforms seems to be limited. This may be a factor of micro-
credentials being a relatively recent innovation in education and one that suffers from
vague definitions and many variations in implementation, coupled with other related
terms being used in different contexts such as nano degrees, micro-certifications,
alternative credentials, and mesocredentials. It would appear that MOOC platforms
need to consider new ways of encouraging those enrolled in their courses to enroll
in micro-credentials, perhaps by making learning pathways, including stackabil-
ity, clearer. Ensuring that all micro-credentials have consistent terminology and
approaches could perhaps assist here, perhaps by adopting the European Union’s
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criteria, the European MOOC Consortium’s Common Microcredential Framework,
or a similar unified vision of what constitutes a micro-credential, and why a learner
might choose to enroll in one. In addition, institutional providers cannot lose sight

of the themes that consistently emerge from the literature, that potential students

are looking for institutional credibility, affordability, content quality, and relevant
topics in any progression from free MOOC courses to micro-credentials or other paid,
credentialled programmes.

Overall, the results of our study reinforce findings from related work that an
effective pathway from MOOCs to micro-credentials to higher qualifications relies on
arange of factors including course quality, topic scope and relevance, institutional
reputation, affordability, and awareness.
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Chapter7

Perspective Chapter: iPEAR-MOOC

Iris Wunder and Ruth Maloszek

Abstract

Augmented Reality (AR) has been developing rapidly in the past years, and the
acceptance of this technology is growing amongst the users of smartphones and
tablets. Educational applications and resources that use AR technology are also grow-
ing in both number and quality. However, most educators lack sufficient digital skills
and are unaware of the pedagogical approaches necessary to use the available digital
tools to advance their teaching practices and their professional development. An
international team of researchers from the Friedrich-Alexander-Universitit Erlangen-
Niirnberg (Germany), NTNU (Norway), AETMALab (Greece), Akto (Greece) and
Eucen (Spain) started an EU-funded project to explore the possibilities of engaging
higher education students by combining AR And peer learning. As part of the project,
aMOOC started in October 2022 (https://imoox.at/course/ipear) to share the iPEAR
approach created by the project group. In this 4-week course, students learn about
AR tools, pear learning, and how to implement the combination of both into their
seminars. Participants work in peer groups to create a first augmentation and provide
a pedagogical background for their projects. The chapter will describe the experiences
with and results from the MOOC.

Keywords: MOOC, augmented reality, peer learning, technology enhanced learning,
higher education

1. Introduction

In September 2020, the Friedrich-Alexander-Universitit Erlangen-Niirnberg
(FAU), together with their partners NTNU (Norway), AETMALab (Greece), Akto
(Greece), and Eucen (Spain), successfully applied for funding of the project “Inclusive
Peer Learning with Augmented Reality (iPEAR)” in the Erasmus+ programme of the
European Union.

The project started in September 2020 and will finish at the end of August 2023.
The aims of these Erasmus+ projects in the cooperation partnership strand are the
development of projects with European partners to, amongst others, include sustain-
ability, inclusion, digitalization, and innovation in higher education. These projects
are not entirely research ones but include a practical approach to ensure their findings
have a long-term impact.

As part of its activities, the project created a MOOC used for dissemination of the
iPEAR approach, to create interest in the use of AR and peer learning in higher educa-
tion and to provide a safe space to try out AR initially.
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1.1 Literature review

As stated earlier, the project started in 2020 with the aim to carry out a new
approach to use Augmented Reality in higher education by combining it with peer
learning. At the start of the project, a literature review was carried out which identi-
fied that a wide range of literature existed on the usage of Augmented Reality in
higher education.

Already in 2013, Chang et al. [1] identified the potential of AR technologies but
stated that research was needed on the pedagogical issues of using AR. As Garzén
et al. [2] point out in their meta-analysis of 46 empirical studies, Augmented Reality
is becoming popular due to its positive effects on teaching and learning.

Kaur et al. [3] stated that Augmented Reality could fulfill the goal of visualizing
interactive course content and thus enhance student motivation.

In an attempt to research how images can support learning about the past,
Topouzova [4] investigates the use of AR and digital storytelling.

Yeh et al. [5], explore the usage of various multimodal modes in communication
with the usage of Augmented Reality.

Furthermore, various authors have researched the impact of peer learning in
higher education.

As early as 1997, Mazur [6] viewed peer instruction as a means of educational
innovation and provided a manual for using it. Amongst, others, Bunting [7] identi-
fies key elements of high-quality peer learning, such as “frequent, timely, and con-
structive feedback” (p. 3).

Crouch and Mazur [8] gave some evidence that peer-to-peer instruction enhances
students’ conceptual understanding of science and Crouch et al. [9] state that it
increases course satisfaction and comprehension. Sakulwichitsintu et al. [10] even
provide a framework for peer learning to enhance the online experiences of students.

However, at that moment in time, a gap was identified in the literature on combin-
ing Augmented Reality with peer learning in higher education.

2. Background
2.1 Background of the iPEAR-project

Research has shown that “learning friends” make a difference. Students and
educators, especially in the remote setting of the recent pandemic, have chosen the
inclusive visual language of the internet using all forms of visuals: emoji, videos, 3D
animation, QR codes, and Augmented Reality whenever possible. Visual reading and
thinking are inclusive for two reasons: It helps students facing learning challenges
[11] and it conveys meaning by providing a concise and memorable micro-learning
experience.

Relating to the gap in the literature stated earlier, the iPEAR team wanted to
carry out research on how to use Augmented Reality in the combination with peer
learning and to find out how this approach will enhance student motivation and
engagement.

For this purpose, 22 interviews with educators from Greece, Norway, and
Germany and 214 survey data from students were collected in 2020 and 2021.

The UN Goal 4 on Quality education [12] emphasizes inclusive and equitable
education by defining it as a process of systemic reform embodying changes and
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modifications in content, teaching methods, approaches, structures, and strategies
in education to overcome barriers with a vision serving to provide all students of
the relevant age range with an equitable and participatory learning experience and
environment that best corresponds to their requirements and preferences.

The iPEAR pedagogy does exactly that: it aims to support student’s needs and their
individual learning approaches by emphasizing the benefits of peer learning com-
bined with visual learning in the form of Augmented Reality.

The preliminary findings of the iPEAR-project give evidence that the educational
intervention can serve its purpose.

The research report will be published as a compendium of best practices, which
will be presented at a conference in Athens in June 2023.

2.2 Background of the iPEAR-MOOC

As stated earlier, the MOOC is included in the dissemination of the project iPEAR.
The motivation to create the MOOC was to give students and educators an incentive
to try out the iPEAR-approach in a guided and safe environment so that ideas would
be created to include it into their own teaching and learning.

As neither the FAU nor the partner universities were able to provide a platform for
the planned MOOC with the means available, research was carried out to find the best
provider for the project.

After careful consideration, iMooX was chosen, which is an Austrian platform,
approved by the Austrian Federal Ministry of Education, Science and Research in
January 2020. (originally offered by the TU Graz together with the University of
Vienna). iMooX was welcomed by the European MOOC Consortium (EMC), the
leading platform for MOOCs in Europe, in 2021 and as of January 2023 offers 120
online courses at the university level with approximately 86.649 students enrolled.

In contrast to US competitors, all contents on iMooX are not only accessible free of
charge but also freely reusable. iMooX uses Creative Commons licenses, which means
that all content offered on iMooX can be used for one’s own teaching purposes and
may also be reused free of charge.

Deriving from research on MOOC participation and the experience of the authors
in taking part in several MOOCs the aim was to create a MOOC that is of a high aca-
demic standard in combination with a practical feature. To avoid “the loneliness of the
long-distance learner” [13] and the known practice of participants leaving MOOCs
after a few weeks, the MOOC was designed to be both time-efficient for educators
who work full-time whilst being looked after by the course team.

Thus, the following criteria were set for the MOOC:

1. The duration of the course is set to 4 weeks, which are resembled by four units.
During these 4 weeks, the course will be supported by the course team. However,
participants can choose to finish the course within 3 months but without the
course team being present.

2. The workload is approximately 2 hours per week.

3.The MOOC will consist of text, pictures, videos, and documents that can be
downloaded.

4.Two synchronous virtual sessions will take place via ZOOM.
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5.The forums should be closely monitored, with a response time of 24 hours the
longest.

6.Several quizzes will be included, as well as a midterm and final evaluation.

7. A final assignment in form of a small AR-project will be requested to gain the
certificate at the end of the course.

The MOOC will run twice with an iterative process of learning from the first one
and embedding the findings and project ideas into the second one. The first MOOC
started in October 2022 and was open until January 2023. However, only the first
4 weeks were supported by the course team. Afterward, participants could still finish
the course or even start it but without support.

The second MOOC will start in April 2023. The results of both MOOCs, alongside
the outputs of the whole iPEAR project will be presented at a conference in Athens in
June 2023.

2.3 The content of the iPEAR MOOC

As stated in the previous chapter, the total duration of the MOOC was 4 weeks,
with each week resembling one unit. These units presented the main outputs of the
research project iPEAR, namely the iPEAR approach, a toolkit for peer learning with
Augmented Reality and the iPEAR pedagogy to enhance student motivation and
engagement.

In each unit, the participants were offered a summary of the tasks expected both
as text to read and to download. The content of the relevant unit was provided by
avideo created by the project members of the FAU, external videos and text docu-
ments. Furthermore, optional reading lists were prepared for the first three units.

2.3.1 Unit 1: Familiarize with iPEAR

The unit informed the students about the structure of the MOOC and the iPEAR
project’s aims of combining peer learning in higher education with the use of
Augmented Reality (AR).

Furthermore, an introduction was given on how to use the MOOC and what was
expected by the participants. In detail, each week the participants received a task
sheet. Furthermore, it was expected that they watch a video on the topic of the unit,
read a text on the topic of the unit, answer a quiz or do an activity and communicate
via the MOOC forum. If all these tasks were marked as completed, the participants
got a badge designed by the course team in advance.

The material could be read on the screen or printed out to allow different learning
styles.

It was explained that the tasks and activities would develop from small in Unit 1 to
“big” in Unit 4, following our systematic introduction to AR in peer learning.

It was explained that in order to complete the MOOC, the participants had to
develop a small iPEAR project suggesting an AR activity for students in a peer learn-
ing setting and describing the pedagogical concept they were using. To ensure that the
project was feasible in the times stated as workload for the MOOC (2 hours per week),
the project could be limited to half a page of text describing the pedagogical concept
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(in bullet points) and an AR experience created and uploaded to the Assignment
folders in the final unit (week four).

Participants were asked to introduce themselves in the unit’s forum and to find
peers by posting a picture on the iPEAR padlet. Considering European data protec-
tion laws, participants were informed about their responsibilities when using websites
outside the MOOC. In total 100 participants posted in the forum and another 85 used
the padlet to introduce themselves and find peers to work on their assignments.

As in all four units of the MOOC, a video created by the FAU project members
introduced the unit’s content. In this case, the explanation of the iPEAR project and
approach to using Augmented Reality and peer learning in higher education.

At the end of the week, the course team offered a live Zoom Meeting, where they
introduced the course and themselves briefly and answered questions of the par-
ticipants. The meeting was recorded and then implemented in the MOOC for those
participants who could not take part.

A final playlist of all videos of the MOOC can be found on YouTube [14]. This
playlist includes the trailer of the MOOC, the four videos produced for each week,
and the recorded Zoom session at the end of the first week.

Additionally, an optional reading list was offered for participants who wanted to
know more about the authors mentioned in our videos and documents (1, 2, and 3).

2.3.2 Unit 2: Tools for building educational AR experiences

In this unit, participants learned about AR tools that can be used in educational
settings or that are especially designed for educational purposes. Technically, they
were introduced to WebAR and mobile AR applications.

All tools that were described in the iPEAR-Toolkit can be downloaded from the
iPEAR website [15]. However, for the tasks and activities of this unit, it is not neces-
sary to download the whole toolkit, as we presented all the necessary information
about two AR-tools in great detail within the MOOC.

Therefore, participants were asked to familiarize themselves with ARTutor and
Scavenger. ARTutor has been developed by the AETMA-Lab of the International
Hellenistic University (IHU), a partner of FAU in the iPEAR project. For both tools,
several documents were provided in both English and Greek.

The participants were asked to explore those together with their peers, whom they
met in Unit 1. Obviously, some participants came from the same student cohorts,
which made it easier for them to find peers to work with.

As in every unit, we invited the participants to contact us via the Forum of Unit 2,
if they had any questions or needed further information.

As a special event, we invited the students to watch a live presentation of the use of
HoloLens at the Norwegian University of Science and Technology (NTNU) from their
IMTELLab in Norway. The presentation was also recorded so that those participants
who could not take part live would not miss the experience.

Again, a task sheet was provided in English and Greek, which could be read on
screen or downloaded and used as a checklist.

2.3.3 Unit 3: iPEAR case studies

During the first 1.5 years of the project, iPEAR case studies were carried out at
the partner universities, where teachers were trying out the iPEAR-approach with
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their students. Amongst others, these case studies included the field of Art & Design,
Christian Archaeology, Media Education, Theate- and Media science and Arts.

In Unit 3, those case studies were presented in a video. Another video explained
the pedagogical approach of using Augmented Reality and peer learning in education.

Additionally, two documents were provided to download, where the case studies
and the pedagogical approach were explained in greater depth.

In this week, the participants were asked to conceptualise an AR scenario based on
the iPEAR pedagogy and to discuss it with their peers. We asked the participants to
include the following content in their concept:

* the subject they had in mind

* thelearning situation (seminar or other)

* how many students were taking part

* the room and technical equipment they have at their disposal
* their idea

* the technical equipment needed to realize their concept

* BYOD or not?

* how they would prepare students for the task

* how they would lead students through the task if necessary

The concept was supposed to cover approximately 5 minutes of their seminar
(or other lecture) or a whole session or more. We left this decision entirely up to the
participants with the hope that this freedom of choice would encourage them to try
the iPEAR-approach.

Furthermore, they could also choose to offer their students an AR experience that
they are going to work with, or they could even give them the task to create their own AR
experience in order to show or prove something to the teacher and to the whole group.

We alerted the participants that they would need this pedagogical concept in the
following week and also in Unit 4 to finalize and upload their iPEAR-project as their
final assignment.

Lastly, we asked the participants to think out of the box for creative strategies that
could motivate, engage, and empower their students. As before, we encouraged them
to post any questions and thoughts to the forum of Unit 3 in order to discuss their
methodological approach.

2.3.4 Unit 4: iPEAR project presentation

In this final week, the participants were asked to use the pedagogical concepts they
created in Unit 3 and to add a short AR activity to it. The concept and AR activity
together formed their own iPEAR-project, which represented their final assignment.
To prepare the AR activity, the participants could choose the tools they worked with
in Unit 2 (AR Scavenger, ARTutor), or a different tool from the iPEAR-toolkit. As
mentioned, this toolkit was available for download.
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We reminded the participants that their concept could be short and precise (e.g.,
up to half a page and bullet points were fine). Thus, we wanted to ensure that the
participants did not see this as an academic paper and would be able to carry out the
task within the 2-hours workload we anticipated for each week.

Nevertheless, we asked the participants to upload both the document with their
pedagogical approach and the final version of their augmentation. The participants
had a choice of sending a link or QR-Code of a video or screen recording.

As we asked the participants to find peers in the beginning, we did not expect each
group to have individual augmentation. However, we asked them to state the name of
the group and their peers.

2.3.5 Forums

A way to minimize the already mentioned “loneliness of the long-distance
student” as stated by Middleton [13] is to create an active community via online
forums. In the MOOC, we were asking students to introduce themselves briefly in the
forum of Unit 1. To emphasize our support, we answered each post with a personal
note. With more than 100 students following our request, it was time intensive.
Nevertheless, we are convinced that this helped build trust and kept the students
engaged. As Salmon [16] already stated, weaving the posts of participants in a thread
fosters active communication within a cohort.

3. Evaluation

Two evaluations were carried out, one mid-term and a final evaluation at the end
of week 4. The participation was anonymous.

However, in order to get a certificate for the MOOC, both evaluations had to be
filled in (amongst other tasks).

In the following, the most interesting results are discussed.

3.1 Midterm evaluation
With this evaluation after 2 weeks, our main focus was set on finding out whether

the participants were able to use the MOOC as intended. This means that they knew how
to use the MOOC, found peers, and felt appropriately supported by the course team.

How familiar are you S i
e Vct Es appropriately supported Were you able to‘ find
wi u ructu by the course team? peers to work with?

of the MOOC?

= Not

familiar
1 1 did not Mifss
slightly feel ‘ .' ‘ s
familiar appropriat Y |
— ely 2
m Familiar supported

As only 12% of the participants felt not familiar with the course structure, but
40% considered themselves as familiar, it can be concluded that we need to improve
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it to make it easier to understand. One idea is to have an extra overview posted at the
beginning using visual aids to enhance participants” acceptance.

Regarding the support by the course team, a very high percentage of 85% was
reached, which is satisfactory. However, we will take the suggestions of how to
improve the guidance we received with qualitative data into consideration and apply
them into our second MOOC. Nevertheless, this result shows that our efforts of
informing participants of their tasks, communicating with them, and responding to
questions within 24 hours were effective. We believe that the rate can be even further
improved. Thus, our intent is to intensify the contact via the forum in Week 3, where
the postings declined.

As stated beforehand, we asked the participants to find peers. To support them,
we suggested using the padlet we created and the forum in Unit 1. Due to the easy way
of uploading a photo or picture to the padlet, 79 participants used this option. Others
were members of the same student cohort at the International Hellenistic University
(IHU) and AKTO Arts and Design College.

However, only 40% of the participants stated that they were able to find peers to
work with. As the iPEAR-approach, which is taught in this MOOC, uses Augmented
Reality in a combination with peer learning, it is essential for participants to find
peers. Thus, this number is not satisfactory and we have to find ways to improve it.
For the next MOOC, we are planning to find alternative platforms where the partici-
pants feel safe to post and thus find peers.

If you interrupted
i i Timely distribution of -
Materials provided v attending the course at
units and tasks Lo
Sy some point, it was
Interesting. u Insufficient because:

Average
Satisfying
m Interesting
u Good
mVery
interesting

m Very good

W The MOOC was not what you
expected

M You were not interested in the
topics

® You did not have enough time to
follow, but you may continue

later on
It was too much information and

not in line with your individual
learning style

Additionally, we wanted to know if the participants found the given material
interesting. The result shows room for improvement, as only 31% of the participants
found the material very interesting. It is also assumed that thus, continuing the course
is easier for the participants.

Regarding the timing of the tasks and units, 40% of the participants stated it as
very good and 29% as good. Another 27% found it satisfying, so in total 99% could
work relatively well with the given structure.

However, 48% stated in another question that they did not have enough time to
follow. This seems like a contradiction and has to be explored further.
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3.2 Final evaluation
In the final evaluation, we asked whether the participants actually understood

how to use Augmented Reality in relation with our peer pedagogy concept. Obviously,
the result of 98% meets our expectations fully.

Do you understand how
to use AR based on the
peer pedagogy concept?

mYes

Were the iPEAR case Materials provided Timely distribution of
studies and the iPEAR units and tasks
pedagogical strategy

helpful for the design of Ll

5 Interesting
your own scenarios? 5
= Average minsufficient
® Satisfying

= Interesting .
= Good

= Vory ® Very good

interesting

Another 98% were reached regarding the helpfulness of the design we provided.
Thus, this result is very satisfactory for the course team, as it shows that the instruc-
tions and tools offered were understandable and easy enough to be implemented
within the 2 hours working load set per week. This means that we achieved our goal
of creating an approach that is attractive to educators and thus will be beneficial for
spreading the use of Augmented Reality in peer learning.

Interestingly, the participants found the provided material more interesting in
the second part of the course, with 38% considering it interesting and 38% even very
interesting. One could conclude that in the third and fourth weeks, the pedagogical
approach was explained and that might have made it more interesting. Another way to
interpret the results could be that by the end of the course, the participants had access
to and probably read all material to finish their final assignment and thus were able to
see the whole offer.

Regarding the timely distribution of the tasks, the result of the final evaluation
was also better than the one of the midterm evaluation. Again, there are various ways
of interpreting the improvement. It could be due to a better understanding of the
tools and pedagogy of the iPEAR-approach and thus it became easier to fulfill the
tasks in time. A negative interpretation would be that by this time, those participants
who found it insufficient already had dropped out. Due to the anonymity of the
evaluations, we can only assume the reasoning behind.

3.3 Qualitative answers

For the final evaluation, we also asked the students to give qualitative feed-
back. Overall, the feedback could be divided into very positive comments and

117



Massive Open Online Courses — Currvent Practice and Future Trends

some constructive criticism. The latter is highly appreciated by the course team, as
it will help us to improve the second version of the MOOC, which will start later
this year.

As for the positive feedback, the participants stated that they found the subject
great, interesting, and even entertaining. The comments valued the MOOC as a
great experience and one comment went so far to say that everything was perfect.

The participants were satisfied how the information was given and pointed out
that the care given was great, as in the course, the team was accessible. Regarding
the feedback, the creation of the AR experiences was the best part for some of the
participants.

However, others pointed out the innovative concept of peers caring for and help-
ing each other as a very interesting learning method.

Lastly, the AR tools provided were considered as very interesting and the material
in total as very satisfactory.

Nevertheless, constructive criticism was stated, which included the fields of acces-
sibility, organization and structure, peer learning, material and AR tools.

Regarding the accessibility, requests were made to make inclusive seminars and
to offer different languages. The course material with the instructions for using the
AR-tools was offered in English and Greek. However, the course itself was presented
in English.

In relation to the organization and the structure of the MOOC, participants
mentioned that it was too short and should have included more interactivity.
Furthermore, a greater number of synchronous meetings with the tutors was
requested.

Additionally, the suggestion was made to include a chat system to help with
peer-to-peer connections. This is a highly interesting feature, which we will take into
consideration for the second MOOC, as one of the issues participants was not satis-
fied with the methods offered for peer finding (padlet and forum). As the MOOC is
running on the platform iMooX, which is Moodle-based, a chat function should be
possible.

Furthermore, some participants found the instructions not clear sometimes and
several participants were asking for more explanatory videos.

4, Conclusion

Jordan [17] states that usually less than 10% of participants finisha MOOC. With
575 participants in this first round of the MOOC and 52 final assignments, this rate
can be confirmed.

However, as the participants needed to create a project with Augmented Reality
accompanied by a description of the pedagogical approach taken, the number of
participants who finish the course is satisfactory.

Due to the novelty of the iPEAR approach and the diversity of the participants”
backgrounds, reaching from students to photographers to teachers, the numbers are
satisfactory for the course team. As already stated, One of the goals of the MOOC
is to disseminate the iPEAR approach of peer learning with Augmented Reality in
education.

One of the most significant request in the participants’ feedback was to include
more videos. Therefore, screencasts will be produced to explain the usage of the two
AR-Tools better than with simple text documents. Furthermore, the participation in
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the forums decreased from 199 entries in Week 1 to 14 in the third week, with a slide
rise to 27 in the final week. Obviously, the number in the final week results because of
questions regarding the final assignment.

However, the chosen format of facilitation with active support has proven to be
successful for the project’s dissemination.

Thus, the MOOC is currently adjusted to implement the findings of the evalua-
tions of the participants and experiences of the team and will run a second time in
April 2023.
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Chapter 8

FutureLearn and Coursera:
Possibilities of Communication

Irina-Ana Drobot

Abstract

The purpose of this chapter is to analyse, comparatively, the possibilities that are
offered to learners by these two platforms. One of the main aspects is that learners
find themselves in an international environment since they are among students from
all over the world. Here we can clearly notice the advantages of English as a lingua
franca, which unites such a diverse community of learners around a topic of common
interest. For both platforms, audio and video, materials are available, together with
the possibility of students and teachers interacting on the forums, for Coursera, or in
the below video discussions, for FutureLearn. Collaborative learning is also encour-
aged, as some courses can ask students to use Padlet to work together or other such
sites. The sense of community is built by rapport with the teachers they appear on
video, through common tasks, and through peer-to-peer discussions.

Keywords: lingua franca, community, cultural awareness, FutureLearn, Coursera

1. Introduction

The term mass open online course was coined by the researcher named in Ref.
[1], David Cormier, as he was writing about such a course held at the University of
Manitoba, created by Siemens and Downes. According to the research mentioned in
[2], over 2000 students had enrolled in the respective course, which “was delivered
using various open and free to use educational resources [...] such as wikis, online
forums, Google Docs, YouTube, and Facebook group.”

Mass open online courses (MOOCs) have been around before the COVID-19
pandemic crisis, an event which led to the quick development of online learning
platforms that were used officially by schools and universities in order to be able
to continue their activities outside the face-to-face environment. Nowadays we
may associate the word “platform” used for educational purposes such as teaching
or presenting research with Microsoft Teams, Google Classroom, Zoom, Webex,
and others; yet, free online courses for everyone from all over the world and of all
backgrounds have been opened with platforms such as FutureLearn and Coursera
since 2012. FutureLearn was developed by the British (it is owned by both The Open
University and SEEK Ltd.) and Coursera by the Americans (Stanford University
professors Andrew Ng and Daphne Koller specializing in Computer Science). The
year 2012 was the year when another MOOC platform was set up, by a group of
scientists working at MIT and Harvard: edX. The two platforms, FutureLearn and
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Coursera were chosen for analysis in this paper, first of all, due to the long experience
of the author of the chapter with participating in courses on these platforms, and,
second, due to the fact that the author of this chapter found that FutureLearn and
Coursera provided more opportunities for user-friendly communication that EdX.
The author of the chapter has signed up and completed courses on these platforms
since 2012, with several breaks over the years, and still signs up for courses function
of her subjects of interest, which are mainly related to the fields of Arts, Humanities,
Political Science, Philosophy, Psychology, Linguistics, Foreign Languages and Foreign
Language Teaching, due to the subjects she teaches or has taught (English and French
language seminars for Engineering students, Culture and Civilization, Academic
Ethics, European Union Institutions, Linguistics). While for EdX courses, the plat-
form provides for each course a section above titled Discussion, for FutureLearn
and Coursera there are more opportunities provided for interaction. FutureLearn
allows for users’ comments in a comments section below the video where the teachers
present their lectures, and Coursera has created forums with special sections for the
learners’ questions, where they can interact with other learners and with the teachers.
Some teachers and courses can provide more opportunities for interaction with learn-
ers than others. For instance, the course on Modern and Contemporary American
Poetry taught by a professor with his teaching assistants from a university in the
USA, beginning in 2012, on Coursera, can be seen as an example of high interaction
between teacher and teaching staff and learners. Learners’ questions on the forums
were always answered by the teaching staff, learners were always encouraged to
express their own interpretations of the poems in the syllabus, discussions were set up
with participants entering the conversation live via phone, learners were given a vir-
tual tour of the space dedicated to poetry discussions at their university, an anthology
of poetry created by some participants was initiated, a mug dedicated to the course
was created and could be shipped to participants, and, last but not least, the course
ran again throughout time, including an alternative syllabus for those taking the
course again. The reaction of the participants was unanimous, as the American poetry
professor managed to establish a very close relationship with an audience formed by
people of all backgrounds and from all over the world. This could be regarded as a
friendly, equal-to-equal type of rapport, which is considered specific to countries that
are low power distance, where teachers and students, bosses and staff, can establish
arelationship of equality and where the students’ and staff’s creativity and proposals
are encouraged. While in some countries, during school before university, literature
and poetry were considered hard to understand and not relate to the present genera-
tions’ experience, since these were titles selected from the history of literature and
mostly from the past, the Modern and Contemporary American poetry professor
made poetry seem close to anyone due to the sharing of similar experiences and
finding common ground with modern and contemporary poets. For him, poetry is an
everyday life experience, not related to obscure meanings and certainly not accessible
only to the elites. At the same time, the feeling that this type of poetry is so acces-
sible could also have to do with the fact that modern and contemporary poet remains
open to interpretation and offers opportunities for anyone to relate to it and establish
various meanings due to the authors’ leaving the interpretation open to each of his/
her readers.

Forums and comments below the videos can offer the opportunity for learners
to also interact among themselves. When essays were given for courses such as the
one on Modern and Contemporary Poetry as tasks, learners were presented with the
method of peer-to-peer correction. Each learner has to correct a compulsory number
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of essays, then have their own corrected, and, if they wanted, they could read and
comment upon more essays. Such a method is explainable due to the large number
of participants from all over the world. Source [3] mentions that some of the MOOC
courses “have had hundreds of thousands of students enrolled.” At the same time,

as has been commented on numerous times on the courses’ forums on Coursera, the
feedback may be subjective or not accurate. The course on Modern and Contemporary
Poetry tried to address this issue by allowing users to complain about the wrong
feedback and having their grades fixed after the teaching staff checked their grades
again. The staff also tried to fix all technical issues and allow all participants wishing
for a diploma for finishing the course to get one, especially since it had acquired a
sentimental value, due to the enjoyment of the course. The enjoyment of the course
had mostly to do with the way they interacted with the professor and teaching staff.
At some point, the way a teacher relates to and interacts with his/her students can
have a great influence on their reaction towards the respective subject. While such an
experience could be dismissed as emotional, subjective and immature, being mostly
associated with young learners, it does matter even later in age, even for adult learn-
ers. After the first course was held, there was a very emotional goodbye video, where
the teaching staff took into account the opinions of the participants willing to voice
their opinions and give feedback for the course.

One of the downsides of communication via forums or comments under the videos
could be that it can happen that some learners’ questions can remain unanswered.
The number of comments and participants can make it a time-consuming task for the
teacher or teaching staff team to reply to every single question. Some learners may
also never comment and discuss, as they are simply interested in watching the videos
and taking the time to understand the subject of the course for themselves. What
is more, due to the time limit placed on how long the free content of the course is
available, then the learners may feel rushed and not take the time to respond to other
learners or even ask questions themselves. Having these issues in mind, communica-
tion may become ineffective if, during some of the courses at least, students may feel
difficulty in connecting to others and in becoming engaged in the interactivity of the
course. At the same time, some of the comments on the forums or in the comments
section may not be very deep, or very well-thought. It also depends on how learners
are, generally, from the point of view of their personality: extroverted, thus willing
to communicate, or introverted, meaning not being so willing to communicate with
others. Another issue is that, after all, students in online courses can see their teacher
if they choose to film themselves while presenting the lectures in video format, while
the teacher and teaching staff never see the faces of all of their students. Students
themselves cannot visually see the other students they could interact with, which
makes socialization even more difficult. Yet, if someone has difficulties socializing in
real life, he/she can feel more relaxed while studying online and not so anxious about
having to interact with colleagues they are seeing and meeting for the first time in the
respective classroom setting. In spite of all this, some students may post more often
than others, and those active students can notice who posts interesting and reflec-
tive topics on the forums or in the comments section. In the meantime, sorting out
through comments can take time for other students as well, and they may skip this
step and just go on with their course and tasks set up by their teachers. Peer-to-peer
tasks such as essay corrections are done anonymously. It is an experience that is very
much different from the pair or group work, students can be assigned to class in a
face-to-face setting, allowing them to get to know better other colleagues they have
not interacted with often otherwise.
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Otherwise, communication with students on MOOC platforms such as
FutureLearn and Coursera is done by using artificial intelligence. Most likely it is
arobot that selects the recommendations for every user of course subjects related
to previous courses the user has registered for and based on the interests that the
user has listed in his/her profile. Messages related to upcoming deadlines for tasks,
as well as a course content on the sidebar, are present with both Coursera and
FutureLearn. This can help the student organize the learning material and keep an
eye on the progress done up to a certain point. For Coursera platform courses, the
learner has the option of choosing the pace of study, from one day a week to five
days a week. The recommended pace is also mentioned, automatically. The student
is told that he/she will be more motivated to finish the course if he/she sets up a
learning pace. This could be a substitute for feeling competitive, as can be done in
certain classrooms in cultures oriented towards achievement of the individual. For
learners belonging to such backgrounds, having such freedom with self-organizing
the pace for their course could have no effect on their performance, as they can
apply the pattern of behaviour towards studying, they have been used to, or they
could relax and eventually not even finish the course. Motivation is mostly indi-
vidually based for such courses, as most often students register for courses for their
own personal development and out of their own free will. It depends on their inter-
est in the subject, but also on other factors such as time organization since there are
also other activities to be done. Another trace of artificial intelligence can be seen in
the quizzes, where, after completion, the learners can find the results and the right
answer immediately.

Communication may not be a focus in such mass open online courses, yet, at
various points, it could be helpful to determine the success of a course and the rate of
those that finish it. However, since the introduction of the system of payment for veri-
fied certificates to be received at the end of the course, the motivation may be related
to the fact that the student has paid for the course and could feel determined to feel
that the payment has not been in vain.

Most of the courses on these platforms are held in the English language. This could
be due to the wish of the teachers to have students sign up from all over the world.
The English language is an international one, and by using it, all the teachers seem
to throw out an invitation for everyone, regardless of nationality and background, to
join their courses. The degree of interactivity is, therefore, first of all, ensured by the
possibility of having a large audience due to their ability to understand and use the
language in which the course is being taught. The accessibility of the course material
is furthermore ensured by allowing students to watch the videos and complete the
tasks within the limits of their everyday life, face-to-face schedule. The videos are
not scheduled for live watching and they can also be watched all over again if there
is something that is not clear. The latter aspect offers compensation for the possible
lack of personal interaction between teachers and students due to a large number
of students and limited time due to the teachers’ schedules. Even in the face-to-face
classroom, the teacher may not have the time to discuss with each student individually
what his/ her issues with the subject are. Therefore, the teacher resorts to address-
ing all students as a group, and, if conditions allow, the teacher may reserve time to
provide individual feedback on certain tasks each student solves, individually or in
pairs or group work. Sometimes, peer-to-peer discussions on the forums or in the
comments section can help, just as discussions among colleagues in the face-to-face
classroom can help. Feedback can come also from a colleague, not necessarily from
the teacher, in both face-to-face and online mediums.
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Having such a huge class before them with mass open online courses can be a
strange experience for teachers as well, not only for students. The number of seats in
an online course is unlimited, and the teacher cannot have an overall view of each and
every student. This lack of real-time communication can be compensated by providing
access at any time within the limit allowed for completing the course and by offering
the possibility for students to go through the material over and over again until the
subject becomes clear. Moreover, once someone asks on the forums or in the comments
section a question that is similar to another student’s question, there is the possibility to
do a search using keywords and to find out the answer anyone is looking for.

One advantage regarding communication among teachers and students on mass
online platforms is related to the possibilities offered by the online medium in doing
away with the need for searching for a physical space for an adequate classroom,
with technological equipment adapted to the number of students, as well as by the
teachers’ doing away with issues regarding students’ discipline. During courses of
lectures and seminars, students may disturb the teacher by talking among themselves
about other topics, or they may not be attentive. With MOOC courses, however, this
is dealt with personally by every student. They can simply take a break whenever they
feel like doing so and afterwards resume watching the lecture. Besides, the factor of
enrolling in a course by personal choice can be decisive for showing interest in subject
matter and tasks.

2. Literature review

How does communication occur between teachers and students, as well as among
students, in MOOCs? What are the difficulties, challenges and solutions that can be
found?

Among the difficulties regarding MOOC communication, we could mention the
confusion, which requires a bit of organization for students, as well as motivation to
actively participate.

Source [3] mentions that, during their first weeks enrolled in a MOOC, students
feel confused. A newsletter was the solution proposed by the teacher, sent daily for
their information regarding communication-related to the course. Source [4] men-
tions the course CCK08, on Moodle platform, where only 14% of the students showed
active participation. This source mentions that 86% of the students had either given
up the course or were “lurking”, due to the following reasons: they simply enjoyed the
“free ride”, or they felt that, as “novices”, they should “lurk” until they felt the neces-
sary confidence to voice their opinions in public.

What is more, according to Ref. [4], if there is the possibility of connectivity, this
does not necessarily mean that there is interaction. As a result, one of the participants
in the CCKO08 course mentioned that they connected to communication via email,
blog, as well as forums, and they enjoyed communicating with the “temporary
connections” with other users. Issues regarding communication were related to
patronizing behaviour of various participants in the course or not meaningful com-
munication related to the course material. Students’ autonomy should be encouraged
in MOOC:s since the possibilities of communication between students and instructors
are rather reduced, and instead, the focus should be on interaction among students.
Another issue draws on the connection between establishing interconnectedness and
trust: “sharing for many people requires trust, and the more connectedness there
is, the more time-consuming and hazardous it may be to build trust.” At the same
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time, autonomy can mean a lack of help, and being alone with no support for certain
learners: “Autonomy was equated to lack of support by some participants, particularly
those enrolled for credit with associated assessments.” However, even while in a
physical classroom, some students may still feel that they lack support, as the teacher
may not have the time to answer all questions, the students may be too shy to ask for
help from both colleagues and teachers. Alternatively, for mass open online courses,
some students enrolled may rely on the support of friends or other acquaintances for
further discussions.

The reason for the instructors’ motivation for starting MOOC:s [5] could be the
following [6]: providing the opportunity to learn through democratic access to quality
courses of lectures, ensuring the instructor’s university promotion, ensuring the pos-
sibility of having students enroll in the respective university for courses, establishing
collaborations with other universities and ensuring the “potential for research and
development in online education”, as well as, eventually, “Transforming traditional
teaching and learning approaches.”

Source [7] focuses on communication “in a global, semi-synchronous classroom”
on Coursera platform as it happens on the forums, with application to a “busi-
ness strategy MOOC” from spring 2013, with about 90,000 registered students.
Regarding the number of students engaged in the discussions on the forum, about
4500 students created “over 15,600 posts or comments”, and “Over 15,000 learn-
ers viewed at least one discussion thread in both instances, contributing to 181,911
total discussion thread views.” The research focused on five dimensions: “the extent
to which knowledge construction occurred through discussions”, “communicative
intent” (“argumentative, responsive, informative, elicitative and imperative” [8, 9]),
emotional impact of the posts (“positive/ negative activating, positive/negative
deactivating, and neutral” [10]), topic (for instance quizzes, members’ introductions
and members organizing meetings in real life) and relevance of the post in its thread
or category. The research creates, based on engagement, learners’ profiles, such as in
the cases subforum: those members that constantly engage with others’ posts, those
members that initiate discussions, those members called “strategists”, who “had a
greater proportion of argumentative statements (55%) and rarely had posts that
reflected no learning (1.6%)”, and individualists, who “were highly distinctive in their
large proportion of argumentative statements (85%)”; in the final project sub-forum:
those members seeking help; those members strategically looking for information
regarding the project; those members more interested in the exchange of ideas; those
members called “focused achievers”, concentrating on peer review and certificates
and those members “seeking support and opportunities for collaboration on the final
project”. Cultural differences have been noticed, for instance in the cases sub-forum,
the “discussion initiators” were mainly from Asia, and in the final projects sub-forum,
the “project support seekers” were mainly from South America.

Source [11] mentions a problem with discussion forums irrelevant conversations to
understanding the material covered and the tasks, in which some students can engage.

Research mentioned in Ref. [12] highlights the importance of discussions based on
the course material, with learners collaborating with one another. Collaboration can
be beneficial since the students “have a diverse range of backgrounds and motivations
for taking the courses”. One issue with communication on MOOC platforms is that the
space is a “non-formal” one [13], with “few rules”, and thus “learners are free to pick
and choose how and if they interact”. Another issue identified is the lack of control
from the instructors: “The overall governance structure is relatively weak, set primar-
ily by the educators’ questions/assignments for the forums, the technical design of
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the forums (e.g., the division of forums into specific topics) and the roles participants
themselves take on during the course (typically eight weeks).” By leaving everything
to the decision of the learners, the outcomes of the courses can be risky. However,

the function of the way that students have the time and the interest to interact and
the function of the way the instructor motivates them, there can be very productive
discussions. Individual and group levels of interaction have been studied [14-16].
According to Ref. [12, 17], group interaction on forums is the basis for learning to
happen. Indeed, considering how asking questions can help clarify various issues in
any classroom, face-to-face included, group discussions can help both to point out
various issues and to seek solutions to them. This can only be done in groups.

While the materials are provided, in all formats, both written and video, a topic
covered by the professor’s materials is never enough. The main issue is to start asking
yourself, as a student, various questions and to voice various dilemmas. This is how
future research can occur, based on fresh perspectives and questions. This is how
something new can be learnt and better understood. Only the information regarding
the topic is never enough in an academic course of lectures.

3. Materials and methods

The methodology for the present chapter will be based on the author’s participa-
tory observations in MOOC courses on FutureLearn and Coursera platforms.

Previous literature on the topic worth mentioning includes the research men-
tioned in Ref. [18]. This research underlines the particular way in which FutureLearn’s
discussions are organized by “each course step” and located “right below or beside the
course content”. FutureLearn provides, therefore, an organized and focused environ-
ment for communication, based on precisely the video material or reading material:
“Learners are encouraged to share their experience, contribute their reflection,
discuss issues raised in the course step, and interact with others™

We could conclude that, at least in the perception of the author of the chapter,
such an organization of interaction among users discussing the question addressed
by the teacher reminds us of the posts on social media. For instance, on Facebook
groups, or on a Facebook page devoted to a certain topic, we have a main post offer-
ing a bit of information, pictures, or even a video material. Then, the person posting
can address a question to the users and prompt them to discuss and also to interact
with one another. On FutureLearn platform courses, users can also give each other
likes and various reactions just as on Facebook, and also interact by replying to other
students’ posts. This resemblance offers students a familiar type of environment,
which is created according to the way they are used to interacting generally on social
media on a variety of topics. This is likely expected to provide a relaxed environ-
ment for studying and for communication among students. At the same time, the
conversations are not expected to be carried off in a very formal way, but in a relaxed,
conversational, everyday life manner, with everyone feeling equal. Since learners are
expected to share knowledge of English as an international language to communicate,
it is also expected that they can differ in cultural background and means of interac-
tion. However, since they can be familiar with American English culture, they may
associate the use of this language with equality with teachers and freedom to express
themselves in an almost conversational manner during class. Expressing their opin-
ions and suggestions is encouraged, as in any low-power distance classroom [19, 20].
A difference is made in communicating someone’ opinion in the comments section in
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FutureLearn courses and in the language used for writing essays, which are associated
with academic writing and the use of formal English. The teachers are also express-
ing themselves freely in the video material, which is not even as long as face-to-face
lectures. The format of the video material reminds me of the brief videos shown on
social media in order to be watched. Our current world believes that social media has
shaped the way digital natives can focus on watching a video or reading a book. They
prefer short material. Therefore, the video material on FutureLearn and Coursera
platforms is short, not allowing the learner to have to watch a long video in one
sitting. The courses are, therefore, especially on FutureLearn platform, interactive
ones, focusing on making the learner actively participate, not just to passively listen to
the lecture. At the end of the video, if the course is about learning a foreign language,
the students could be asked to post in the comments section their own answers to
questions such as what their name and surname are and where they are from. Such an
example is a course centred on learning the Mandarin language in Taiwan course, held
in January 2023, on FutureLearn platform.

One of the sections in the course is based on the question “What’s your name?”,
where the course instructors explain the sentence structure and what each word
means, and then there is a portion of the comments from users. FutureLearn does
not use any forums for communication, which is done in the manner of social media
platforms, with comments under the main sections of the course, including video
and reading materials. The connection among users is not visible, as some comments
are still very recent during this session of the course at the moment of writing the
present paper. Under the first videos of the course, we cannot see much activity, even
if comments from previous sessions of the course are also present there. We cannot
see interaction at the level of likes or at the level of offering feedback. At the same
time, the answer is quite clear after watching the video and there is nothing to debate.
Instead, all students have to do is solve this exercise, which resembles a drill type of
exercise. The social media aspect of the platform FutureLearn is visible, especially
since there is the option to even share the video using social media platforms such as
Facebook and Twitter. The usual type of online communication using social media is
encouraged to continue regarding these types of courses. This can make them seem
relevant to the preoccupations of the users of social media and as a means to create
their social media image as intellectuals. At the same time, sharing by users on social
media can help increase the popularity of this course, which is designed to be acces-
sible to anyone. The level is beginner, so it should be accessible to anyone willing to
start learning Mandarin.

The social media interface used for learning and teaching is not restricted to
FutureLearn or other MOOC platforms. Facebook pages and groups have been used
by various foreign language teachers to post videos of themselves explaining an issue
related to German, French, Turkish, Japanese and other languages and then learners
could comment under the video, give likes and share it with their friends.

The familiarity of the environment can show how FutureLearn platform has
adapted to the way potential registered learners usually communicate. This is an
equivalent of teachers trying to understand an age group and their interests, together
with their preferred way of interaction, or a group of professionals, for example
engineering students learning English, and their particular needs from the English
language seminars related to using it in their future profession. Definitely, the
students of FutureLearn platform are familiar with the online environment, with
forums, sites and social media; therefore, they should find the medium for courses
intuitive and easy to use.
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On Coursera platform, the course about Korean Philosophy and Culture is also
organized as an intuitive setting to which students are used to, as users of forums,
discussion boards and Facebook group files, as well as e-books.

What reminds of an e-book is the contents that are organized very clearly and can
be used in an interactive manner between artificial intelligence and student. The stu-
dent can scroll up and down and also see personal progress information. On the left
sidebar, there is a discussion forums section, where the students can discuss the topics
related to the course. Further on, the discussion forums have a section called posts for
you, which includes tasks that the students still have to do. In the case of this course,
there is information regarding peer correction of essays written by other students.

We can also notice how the forums are grouped allowing socializing opportunities
based on discussing ideas about the course, while first of all students can introduce
themselves, each and every week. The discussions are well-grouped and organized so
that the interactions are based on discussing and having a plan in mind. It is not just
simple socializing as in the case among students in face-to-face classrooms, which
goes further beyond the topic of courses and seminars. The introductions are based
on discussing what made us students choose the respective course, in this case, the
course introducing students to Korean Philosophy and Culture. Here we can discuss
previous knowledge and expectations regarding the course, as well as detail our
interest in Asian cultures, for example. Such a discussion topic can also help teach-
ers to know what students expect and what their background is, in case they further
wish to develop their course. In this way, the course material can be adapted better to
students’ needs and the function of the current students’ feedback if teachers have, in
view, another session of holding this course in the future.

Interactions among students are based on common ground and on precise topics
for discussion prompts, so that they are not just random, socializing talk as we can see
on entertainment discussion forums based on hobbies and various interests. Based on
these discussion forum prompts, a sense of community can be created, reminding of
life as student at university, to some extent. However, no personal relations can form
too easily, as students do not further socialize in small groups after the classes are over.
Therefore, the platform needs to find various ways of compensating for what differs or
what can be regarded as being lost in the process of online communication. Part of this
attempt to compensate for various losses can be the opportunity given by the discus-
sion forums’ prompts. These prompts are related to communication in an academic
setting, such as during a seminar discussion with the teacher and with the other stu-
dents present. On FutureLearn, in the comment section, students can choose to follow
the activity of another student whose answers they may like, however. In this way, we
can engage in further discussions with students that develop their own opinions or give
answers based on which we would like to continue to further develop the issue with
them if they respond and keep the discussion going for as long as it is needed.

While the students’ needs can be difficult to set up for teachers, as they have a
huge class for their lectures and seminars, of students from all over the world, some
standards could be set based on universal needs of beginners in learning a foreign
language. The foreign language learning courses on FutureLearn and Coursera specify
the level. Some courses can have a continuation with intermediate level and also
advanced level. This is the case of a Spanish set of courses on FutureLearn platform.
In helping come to terms with students’ needs, artificial intelligence is used to select
those courses in which various students may be interested. The courses can be self-
selected by checking a certain domain of interest, and further, when opening the
home page, recommendations of courses appear.
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The MOOC platforms have, as merit, made the learning experience online inter-
active. They prompt communication, to the degree to which each student wishes
for it. An example of interaction between two students can be seen on FutureLearn
platform, in the Mandarin course, during week one, under the video Impression of
Taiwan—What do you do in Taiwan? One of the students asked a question regarding
the use of tenses in a sentence. Another student offered explanations and then the
interaction ended with the first student posting thanks for the answer. This type of
communication is informative regarding grammar explanations and could help other
students understand the issue, making them aware of its existence if they have not yet
noticed it.

The same course offers an example of conversation based on exchange of informa-
tion related to entertainment when students comment on the section What is your
impression of Taiwan? There they have the opportunity to present their own opinion in
what looks like a light conversation, which could be regarded as a good time for taking
a break from the language learning drills types of exercises and to express themselves
in the lingua franca, English.

The comment by one of the users on April 6 is, unlike other comments, a critical
one, addressing the less positive aspects of Taiwan, such as expensive houses and
with being crowded. Others are enthusiastic to visit in the near future or have already
visited Taiwan.

In the course on Korean Philosophy and Culture on Coursera platform, the forum
discussion prompts are initiated by the course instructor. The instructor also recom-
mends students to give each other feedback.

We could regard this invitation as an attempt to determine students to use col-
laborative learning. According to source [21], collaborative learning could be defined
as including a series of approaches referring to students participating actively in
class, and working together with the teacher or with other students. According to
this approach, “students are working in groups of two or more, mutually searching
for understanding, solutions, or meanings, or creating a product” [21]. Indeed, in
the FutureLearn comments below the videos and in the Coursera discussion forum
prompts replies, we could see examples of collaborative learning to the extent where
students can check the answers of others and figure out the correct answer or the
appropriate answer to the teacher’ questions. While the collaborative learning in this
case does not involve real-time and direct communication with students, but only
reading the comments of others later, by reconstructing the context, students can
have the feeling of working together. Even if not physically together in a face-to-face
classroom, they can still connect at the level of ideas. The comments are left there to
be interpreted later when a new student joins and goes through the course material.

The interpretation of comments can be regarded as part of the following principle
on which collaborative learning is founded: “Learning is an active, constructive
process” [21]. Indeed, the effort to post a good answer to the drills in the Mandarin
course, for instance, is part of this principle, as when as of the belief that “To learn
new information, ideas or skills, our students have to work actively with them in
purposeful ways.” It may be easier to remember a certain phrase to ask someone’s name
in Mandarin or to answer in Mandarin once we see other students’ replies as well.
However, we can notice in the comments below the post in the Mandarin course where
the question and answer for what our names are (first and last name) is that not all
students use accents in Romaji script. Therefore, the correct way would be to watch the
video and post using the correct symbols, not just copy and paste from another col-
league. Yet, we can be helped by seeing examples of how other students applied their

130



FutureLearn and Coursera: Possibilities of Communication
DOI: http://dx.doi.org/10.5772/intechopen.1001058

name and surname in the drills and see this as an example of how to apply our own
or we could just feel reassured if we want to check if we answered correctly. Studying
a completely unknown language can be a challenging task; therefore, collaborative
learning can make the entire experience more interesting: “Collaborative learning
activities immerse students in challenging tasks or questions” [21]. The courses on the
platforms FutureLearn and Coursera provide a practical approach to learning: “Rather
than beginning with facts and ideas and then moving to applications, collaborative
learning activities frequently begin with problems, for which students must marshal
pertinent facts and ideas” [21]. The last statement is true in the sense that students are
allowed to exercise practically. Yet, part of the information, at least in the Mandarin
course on FutureLearn, was present in the first video clip. However, the student’s
attention is drawn to the phrase asking what someone’s name and surname are, only
afterwards, when the teacher gives an explanation in the video material.
Communication among students on task solving is, thus, an element of collabora-
tive learning. For the time being, however, no interaction among students is yet visible,
as can be seen in the selection of comments. Regarding innovations in various cultures
that are supposed to be mentioned by students as asked by the discussion prompt, the
majority of mentions are related to language, alphabet and language reforms.
Occasions for relaxed communication and getting to know other students are also
found on Coursera. In the same Korean Philosophy and Culture course, students have,
in the discussion forums, the opportunity to introduce themselves and find other
students from all over the world shows that the number of comments is not a large
one. So far, there are only 29 replies. The first comment is from 15 days ago, while the
present time of observing the comments by the chapter’s author is December 19, 2022.
For the Korean Philosophy and Culture course, the discussion prompts are orga-
nized by every course week. For each week, students are invited to communicate
with others and engage in discussions and debates, as well as to interact checking
others sharing similar interests and goals. The course instructor and staff are not the
only ones to post prompts. Students can also open up a subject for discussion and are
encouraged to do so.
Alternatively, students can simply watch the lectures and not do any of the tasks,
as well as never post in the comments or discussion forums prompts sections.
Previous research [3] have mentioned several styles of engagement with the course
materials on MOOC:s for students:

“1. Viewers, in the left mode of the plot, primarily watch lectures, handing in few if
any assignments.

2. Solvers, in the right mode, primavrily hand in assignments for a grade, viewing few
if any lectuves.

3. All-rounders, in the middle mode, balance the watching of lectures with the hand-
ing in of assignments. [...]

4. Collectors, also in the left mode of the plot, primarily download lectures, handing
in few assignments, if any. Unlike Viewers they may or may not be actually watching
the lectures. [...]

5. Bystanders registered for the course but their total activity is below a very low
threshold.”
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Students can choose their own style of relating to the course materials on MOOCs,
especially since, generally speaking, nothing is mandatory in this medium. However,
the experience is more interactive than simply learning about a certain topic by
studying a book, for example in culture and civilization or a textbook for learning a
foreign language. The video, audio and reading materials are structured in a way in
which students can feel at least that they are listening to a real teacher giving a lecture
or giving them seminar instructions. When solving the exercises given, for instance
on FutureLearn, students deciding to post in the comments section never feel alone
in their experience. They can view the other students’ answers and compare their
answers to those of their colleagues. While these answers may not all be correct, here
is the opportunity to reflect on other colleagues’ answers and offer them feedback.
Once we explain a certain exercise to someone else, the issue can become clearer for
us. We can also receive feedback in our turn from another colleague, and he/she may
help clarify a certain issue for us. If our answer is correct, we can receive likes from
colleagues. The same can happen if our argumentation is convincing regarding a cer-
tain issue, depending on the exercise. Moreover, by providing the opportunity to use
sites such as Padlet for certain exercises (such as those asking for associated keywords
with a certain concept), online students can collaborate on those tasks and add their
own opinion to the others, forming a collective project. Yet, to some extent, the entire
platform is built in such a way as to allow collaborative learning in the comments
under the video section or on the discussion forum prompts.

4, Results

While the two platforms encourage and recommend interactivity throughout the
learning process, receiving a reply to someone’s question is not something certain.
Receiving enough explanations as in a real, face-to-face classroom may not happen.
However, the comments are also not that many, but the purpose of the teacher is to
facilitate exchanges among students, mostly. The teacher does not place himself as an
authority as in the old teaching methodology, but mostly facilitates interaction among
students and asks the students to be active and to solve exercises in search of answers.
The courses examined in this paper make use of student-centred learning [22], which
has also been designed by terms such as flexible learning [23], experiential learning
[24] and self-directed learning [22]. The change from seeing the teacher as an author-
ity and listening passively to him/her to motivate the student to be active has been
explained by originating in the book Freedom to Learn for the 80s [25], a source,
which “describes the shift in power from the expert teacher to the student learner,
driven by a need for a change in the traditional environment where in this ‘so-called
educational atmosphere, students become passive, apathetic and bored™ [22].

Motivating students, especially in a MOOC environment, is a very challenging
task for teachers, perhaps even more so than in face-to-face classrooms, where the
students are under the obligation of finishing university studies in order to get their
diploma and find a job. Most students register for the courses out of curiosity, and for
most of them, there is nothing urging them to finish with getting a certificate for the
course, unless they decide to pay for getting a verified one. Students of MOOCs may
feel like browsing through various courses simply out of curiosity, and not intend
to finish the material or even do all tasks proposed by the teacher. However, such
phenomena can occur even in real-life university environments, as not all students are
motivated to finish their studies. Various reasons can lead to abandoning their studies,
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such as wishing to socialize or to focus on entertainment, realizing that their future
job is not part of the domain studied at university or simply realizing that, at least at
that very moment in life, they cannot focus to complete their studies. On the Internet,
and especially in MOOCs, the teacher may find that he/she does not have the same
authority as in a real classroom. The institutional setting is not the same as that of a
physically existing university where students are already enrolled. These are just some
courses someone may sign up for now and then. However, the time factor and various
personal life events can interfere with the courses regardless of the setting. Motivation
can be coming from someone’s personal wish for various reasons to learn until the
end of the course or from the wish to comply with the institutional rules to receive
the certificate of graduation. Even for MOOC certificates, the accomplishment could
count as a desire to go for personal development when presented at the workplace.

Regarding socializing and learning in a face-to-face vs. virtual environment, the
collaborative learning method also has an answer: according to Smith et al. [21],
“Learning is inherently social”, referring to learning after collaborative principles.
What is more, collaborative learning based on being social refers to the fact that it
“allows for student talk: students are supposed to talk with each other...and it is in this
talking that much of the learning occurs” [26]. Therefore, talking among students
does not have to centre on entertainment and personal hobbies. It can be based on
course material, as collaborative learning implies. Students can talk and do not neces-
sarily need to spend their free time together. They may have the course material as
common ground for discussion and from there they can exercise their knowledge and
their explanation to someone else skills, as well as their argumentation skills.

Regarding cultural differences, so far in the experience of this author’s chapter,
there was never the case for having issues because of them. Learners and teachers
have taken into account the possibilities of English as a lingua franca to unite them all
and to make them all intelligible among one another. Cultural differences have been
a frequently discussed topic and could be understood as part of cultural awareness
as follows: “Cultural Awareness is the foundation of communication and it involves
the ability to stand back from ourselves and becoming aware of our cultural values,
beliefs and perceptions” [27]. Even if we focus on the common interest represented by
the topic of discussion in the course, and assume the idea that we are different yet we
could be similar up to some point, this could lead to wrong assumptions: “Projected
similarities could lead to misinterpretation [...]. When we assume that people are
similar to us, we might incur the risk that they are not” [27]. We can learn about a
different language and culture in a MOOG, yet, at the same time, we may simply
leave our cultural differences apart and focus on the way we all perceive English as a
lingua franca in order to feel part of the community of MOOC students. Our national
cultural identity is therefore replaced temporarily by the identity of being MOOC
students and being part of the same community, which gives us common values for
the duration of the course at least. Everything else is just pushed into the background,
our identity as online students being central.

How much or how little we engage in communication within MOOCs remains up
to us. Occasionally, some teachers such as the Modern and Contemporary American
Poetry professor can motivate everyone due to his communicative skills and charisma
and make the majority of us enjoy the course and be willing to share our opinions.

The communication possibilities on Coursera and FutureLearn are given in differ-
ent formats (discussion forums vs. comments). However, the main communication
tool is related to the way of understanding the course material, via video and reading
means.
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5. Conclusions

We could think of the process of teaching and learning through the framework
of communication. After all, this process involves, regardless of the type of setting,
face-to-face classroom or online platform, communication between teacher and
students, as well as among students themselves. MOOCs focus mostly on the pos-
sibilities of students communicating efficiently among themselves while making the
entire communication process public through comments under the videos in the case
of FutureLearn platform or in the discussion forums prompts in the case of Coursera
platform.

Both platforms are very well-organized, in their own different ways.

The two courses chosen for analysis were based on the criteria of the interests
of the author of this chapter, as well as on the availability of these courses at the
time the author was writing this chapter. The author of this chapter has been going
through participatory observation on these two platforms since 2012, with breaks at
some points. Yet, not all courses remain with their material available after a certain
period of time, when the student needs to pay for further access or simply to com-
plete the course in a certain number of days. In the future, the author of the chapter
may try to pay for the certificates and their verification. However, the author of
the paper cannot really use the certificates for anything else but to include them in
the curriculum vitae at work. Other certificates are considered, however, relevant,
which are those completed for PhD and MA programmes with classical academic
settings. The mass open online courses are completed by the author of the chapter
for personal development and interest purposes. Based on some of the essays
written or material read, the author of the chapter has developed some topics into
personal research papers. Therefore, the motivation of the author of the chapter is
personal interest when it comes to completing certain MOOCs. With some MOOCs,
a function of interest and time, the author of the chapter may or may not engage
in conversations with other students. The author of the chapter has not developed
strong connections with any other online students. She has focused on the subject
matter of the courses. The only course where she has seen personal relationships
develop outside the MOOC was the course on Modern and Contemporary Poetry,
where social media accounts such as Facebook were used to keep in touch with the
course instructor and with other students. The course had a very high emotional
impact, which prompted a personal type of communication, which is not seen when
it comes to other courses.

The type of communication established between teacher and student also varies
in real-life, face-to-face school settings, after all. From this point of view, the online
medium can be seen as a variant of the face-to-face type of environment and com-
munication types that can be established. There is no certainty about the durability of
relations established between teacher and students, and students and students, even
in face-to-face classrooms, after all.

Among the best practices of communication from courses on Coursera and on
FutureLearn, we could mention allowing the students to collaborate by helping one
another to understand the assignments they are given. Other discussion prompts can
help them better explain to one another what they are supposed to do. This can be
regarded as an exercise in understanding and then explaining what they are supposed
to do for their assignments, which means students clarify what they should write
before explaining it to someone else.
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Chapter 9

Expert Opinions on MOOCs
Challenges: Rethinking of
Emerging Pedagogies

Abdelwahed Elsafi and Yousif Al Awad

Abstract

Massive open online courses (MOOCs) are considered as the future of education
by means of open to everyone, unlimited number of students’ enrollment, deliver
multimedia learning formats, greater access to massive educational resources, and
track student progress. This chapter aims to gather expert opinions on massive open
online courses (MOOCs) practices and address the pedagogical challenges so as to
respond to younger generation for future lifestyles and prepare them to compete in
the twenty-first century labor market. In this chapter, we will employ the Delphi
method process based on multiple rounds of questionnaires results that will send to
MOOC panel experts. We will report the challenges and conclude with appropriate
emerging pedagogies for MOOCs and its future trends.

Keywords: emerging pedagogies, cMOOCs, xMOOCs, technical challenges,
pedagogical challenges

1. Introduction

According to Roy [1], MOOCs is an acronym for massive open online courses.
Massive refers to hundreds of thousands of students who enrolled in the online
courses that are open to everyone, so that students can access learning materials or
course content. Online in terms of most of lectures, meetings, interaction (teacher-to-
students and student-to-student interaction) via forums, blogs, social networks, and
activities can be delivered online. Course materials are made available to be accessed
online or delivered for students via a particular electronic medium. MOOCs have
been developed under a significant discourse particularly for universities, education
reformers, and companies [2]. This means “call” for universities leaders, educational
politicians or policymakers, and production companies or enterprises that MOOCs
have numerous potentials to reshape the traditional education into modern teaching
and learning approaches to reach learners interests, diversities, lifestyles, and circum-
stances of the workplace. The important role that MOOCs plays in higher educational
institutions is to grasp attention of universities’ leaders to bring higher education
into the digital age, and the MOOC:s is the strongest candidate among learning
technologies for the better future of online learning [3]. The major reasons for higher
education institutions to offer MOOC:s for students have been identified as alternative
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solutions including access, experimentation, and brand extension, providing oppor-
tunities for a large number of students, enabling students to personalize their learning
through formation of sub-networks, meet students’ diversities and styles of learning,
improve learners’ autonomy, reduce educational costs, and provide global access to
exclusive institutions [4].

From the author’s experience in the field of education (educational technology
filed), we believe that integration of technology in the teaching learning process could
provide a variety of solutions to the educational problems and mitigate the burden
rests on educational stakeholders or those who could reap the merits of learning with
technologies. Our motivation for conducting this study we thought that adaptation of
MOOCs can not only overcome the teaching learning challenges, but also can provide
more equal access to knowledge and educational opportunities.

Since initiation of MOOCs as an innovative approach of online learning, a distinc-
tive set of pedagogical and technical challenges have been arisen. With all of MOOCs
platforms available, how could learners be encouraged to complete online course?
How do designers of MOCCs take a student-centered approach as a way for customiz-
ing learning? How do pedagogies of MOOCs could effectively develop learners’ skills
and competencies that are required for the twenty-first century workplace? How do
learners develop a sense of engagement and adapt themselves with emerging learning
pedagogies. This study aims to gather MOOCs experts’ opinions from different coun-
tries on pedagogical and technical issues, to reach consensus and address the current
challenges of MOOCs. The importance of this study is to shed light on the merits and
solutions that MOOCs could offer to higher education institutions.

In status quo, the universities leaders and education politicians as well as MOOCs
companies as a community of learning are required to engage working with global
MOOCs experts and rethink about the future of teaching learning with MOOCs [5].
This study will contribute to the explanation of MOOCs movement and recommend
for emerging pedagogies that may require to develop students’ critical skills. In the
following section, we provide a brief literature review of MOOCs.

2. Literature review
2.1 MOOCs overview

The rapid development of emerging learning technologies and acceleration of
social changes have influenced the educational system in a wide range. For instance,
online learning has received considerable attention from educational stakeholders as
its affordances allow multimedia to be utilized for educational purposes. This consid-
erable acceleration of emerging learning technologies has led to the birth of modern
educational technologies. MOOCs have been started since 2008 after George Siemens
and his colleagues at the University of Manitoba had participated in a conference that
was streamed online using digital tools. The term MOOCs was coined and used for
the first time by Georges Siemens from Athabasca University and Dave Cormier from
the University of Prince Edward Island [6]. After Siemens and his partners opened
their course online, they made it completely accessible for students to access lectures,
readings, share their own ideas, thinking, and discussion through Moodle, blog
posts, Twitter, and other social networks or synchronous online meetings [7], and
this learning approach has gained wide acceptance among higher education institu-
tions. By the years of (2012-2013), MOOCs were accredited and recognized globally
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by a variety of international universities, such as Harvard University, Massachusetts
Institute of Technology (MIT), and Stanford University, and these leading and good
reputation universities have been started to offer open and free courses to students
[8]. Other organizations like the Khan Academy and Coursera offer thousands

of courses on a wide range of topics using structure of MOOCs. This innovative
approach has effectively moved the learning into the hands of learners’ Researchers
have anticipated that MOOCs will swiftly replace the existing educational system
with openness and scalability [9].

2.2 Pedagogical philosophy of MOOCs

Two different ideological principles’ guided MOOCs practices were developed. In
the following section, we shed lights on two prominent pedagogical philosophies that
differentiate between cMOOCs and xMOOCs namely connectivist and behaviorist
pedagogies.

2.2.1 cMOOcs model

This type of MOOCs pedagogy is mainly designed based on constructivist and
connective knowledge (CCK08) organized by George Siemens and Stephen Downes
and other connectivist learning pioneers in the year 2008 to support processes of
relationships, creation, and knowledge sharing [10, 11]. Basically, connectivism is a
network-based theory focusing on the learning that occurs via the connections made
among learners and learning objects [12].

As pioneers and scholars of MOOCs noted, cMOOC was based on the connectivist’
pedagogy, relates directly to the pattern of interaction and communication between
learners and teachers, focuses on more creation and creativity and emphasizes
autonomy-based learning and social networking learning. As stated by Yeager et al.
[12] MOOCs connectivist pedagogy can be distinguished from other MOOCs peda-
gogy by the following features:

Courses are constructed more openness to conversation, discussion, dialogue and
creative thinking based on collaboration, connections and sharing, and the creation
of knowledge is guided by teachers or facilitators; the learners should be active in the
processes of creation and deepening of knowledge. Since the courses are offered to a
large number of learners in an online learning environment, multiple technologies, tools
to facilitate blended learning have to be available, and learning interaction could occur
in many distributed online spaces.

2.2.2 xMOOCs model

The xMOOC model is considered much more familiar to both teachers and
students, and the designers often use systems that developed to be more traditional
online courses. Researchers have been criticizing xMOOC because its pedagogies are
relatively not appropriate to support knowledge creation and no sufficient sup-
port could exist to help learner’s engagement in learning processes [13]. Siemens
who is a pioneer of MOOCs asserted that the design of xMOOCs was emphasized
more traditional learning modes through video presentations and short quizzes and
testing, so it focuses on knowledge duplication rather than knowledge sharing and
creation [14]. xMOOCs formats are categorized under the cognitive-behaviorist
pedagogy [9] and it designed in consistence with the traditional behaviorist models
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in which information can directly be transmitted rather than effective environments
in which elements of knowledge building and creation and unique thinking skills are
developed. The methodology employed for the purpose of this study is presented in
the following section.

3. Methodology

In order to explore pedagogical and technical MOOCs challenges, we adopted a
modified Delphi method with focusing on gathering and collating global MOOCs
experts’ opinions under the phenomenon of study. According to Dalkey and Helmer
[15], Delphi is a method for “eliciting and refining group judgments.” The Delphi
undergoes four distinct phases [16]. The first phase can be characterized by explora-
tion of participants about the phenomenon under discussion, and in such situation
each individual contributes by adding additional information that he/she feels is
pertinent to the subject of study. The second phase of the Delphi approach concerns
how to grasp and understand the participants views on the issue of the study (e.g.,
where the participants agree or disagree, what they mean by concepts or issues
that they think are relevant and important to the phenomenon under the study). If
there is a significant disagreement in participants’ responses, then the third phase
should be considered to bring out the underlying reasons for the differences and
possibly to evaluate them. In the last phase, final evaluation occurs when all previ-
ously gathered information has been initially analyzed and the evaluation has been
given for consideration. The strength of the Delphi technique is fundamentally its
consensus building focus, and the responses received from experts well versed on the
phenomena under the study [17]. For these unique merits, we thought that the Delphi
approach is an appropriate way to proceed this study. In the context of Delphi rounds,
we only employed the first and second round of a modified Delphi approach that the
panel experts’ consensus around pedagogical and technical aspects of MOOCs were
confirmed.

3.1 Research design

The selected panel of MOOCs experts is knowledgeable, and they have direct
experiences with MOOCs practices. Those who are nominated to participate in
the study have informed “the purposes of the study and what things are required
from them to be done.” The study utilized a purposive sampling technique [18].
The purposive sample is a specific type of non-probability sampling that relies on
data collection from individuals who own qualities that a researcher expects from
the target population [19]. This type of sampling is best used when a researcher
wants to choose members who will be part of the study [20]. For this study, 12
MOOC s experts across a range of international institutions and countries who
had a diverse of expertise using MOOC:s are selected (see Figures 1 and 2; and
Table 1). In this study, the questionnaire was generated form relevant studies of
MOOCs and Open Educational Resources (OER) [21, 22] with both closed and
open questions.

At the beginning, two MOOCs experts’ who were not part of the expert panel
were consulted to refine the questionnaire whether the questions which combined are
appropriate for the purpose and nature of the study, and they vetted and provided
suggestions for some questions to orient and guide the study to be proceeded by the
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Figure 2.
Highlighted universities to which participants belong.

Delphi approach. Based upon two MOOCs experts’ consultations, a questionnaire was
re-designed, and consequently minor modifications were carried out. The question-
naire was electronically (using Google Forums) sent to the MOOC:s global experts to
share their expertise on the pedagogical and technical of MOOCs teaching learning
practices. After the questionnaire was returned, the authors collated and summarized
the results, and based up on the results, a new questionnaire was developed and sent
again to the MOOC:s experts’ panel. However, they were given a second opportunity
to re-evaluate their original responses and consensus around relevant statements with
the panel members.

3.2 Ethical considerations

Since ethical considerations have been taken as one of the most important aspects
in the research processes, the participants were informed “who we are” and pre-
sented briefly the purposes of study that intended to achieve and informed that they
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Affiliation Country Field
North Texas University USA Learning Technologies
Sudan University of Science Sudan Computer Integrated Education
and Technology
Hangzhou Normal University China Educational Technology
Sultan Qaboos University Sultanate of Oman Educational Technology
Beijing Normal University China Educational Technology
Zhejiang University of China Educational Technology
Technology
Beijing Union University China Educational Technology
Beijing Foreign Studies China Mobile learning
University

Table1.

Presents participants’ affiliations countries and fields.

had right to withdraw before completion of the survey at any time. The anonymity
and confidentiality were taken into consideration before carrying out the survey.
Participants had given a choice to write their names in the electronic survey, so that
the identities might be unknown to the researchers. The protection of the privacy
of the participants was ensured, their identities were kept confidential, and data
obtained would only be used for this research.

3.3 Delphi rounds

We have undertaken the Delphi technique which employed two rounds processes
designed to combine experts’ opinions into group consensus, and the deadline for
each round was specified.

3.3.1 First round

In the first round, we provided the panel an electronic survey comprised of
a list of 18 questions with the panels ‘demographics information. The questions
are focused to explore pedagogical, technical, and relevant challenges associated
with MOOCs teaching learning practices: https://docs.google.com/forms/d/e/1
FAIpQLSdr05sLxSXUMNulpMR10FQ4MCMsqxAuryPIPQ _rhtTaOwIOg/
viewform?usp=sf_link. More precisely, the questionnaire is comprised of three
sections; the first section explored experts’ opinions to aspects relevant for
MOOCs pedagogy (e.g., course content, instructional design, consultations of
educators in the process of MOOCs, sustainable models, theoretical basis for
guidance MOOCs educational practice). The section was also emphasized to ask
the experts panel skills and attitudes they thought are necessary for students/
learners to be cultivated for better engagement with MOOCs. The second section
focused to skills are important for students to be cultivated for better engagement
with MOOCs. The last section was emphasized on experts’ views on changes are
required in learners’ learning habits when employing MOOCs and issues consid-
ered to change the future of MOOCs and better enhance teaching learning prac-
tices respectively.
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3.3.2 Second round

In the second round, we focus to collate experts’ feedback of round one and
extract their responses to reach consensus. Accordingly, the questionnaire was
uploaded and shared on https://docs.google.com/forms/d/e/1FAIpQLSfHLiqPu
tyJChNq2WKAuPi-8dFd630GKOvZIDtUv9ADFG3qAQ/viewform?usp=sf_link.
Before the beginning of asking the participants to look at a questionnaire of the
Delphi second round and to revise their responses, they were required to view the
responses collected from the first questionnaire based on information provided
in the first-round items. Additionally, they asked to rank items to get establish-
ment of preliminary priorities among the second-round questionnaire items. The
construction of the second round of questionnaire was made to be more open, so
that the participants could input or modify their responses as desired. Based on
the results generated from round two, areas of agreement and disagreement were
identified.

4. Findings and discussion

This section presents the findings and discussion of the study which are organized
by themes. The participants’ responses generated from the first and second rounds
including pedagogical, technical, and other challenges associated with MOOCs
teaching-learning processes are combined and presented following:

4.1 Pedagogical challenges

In the context of pedagogical challenges encountering MOOCs practices, the fol-
lowing points are emerged from the findings of the study.

1. The seniors of MOOCs lack effective instructional design (z = 8 “66.7 %”).

2.There is a lack of sustainable models to guide MOOCs teaching and learning
processes (n = 8 “66.7 %7).

3.The pedagogies of MOOCs do not cater students’ diversity of learning styles and
interests (z = 10, “83.3 %”).

4.Educators are not fully aware of MOOCs teaching and learning potentials
(n =7,583%).

5.Educational institutions adopt MOOCs without much understanding of its
educational implications (z = 8, 66.7%).

It was seemed that the panel (9 of 12 responses) pointed MOOCs designs are still
driven by traditional instructional approaches, so that learning scenarios could lack
interaction in learning process. The majority of participants agreed that there isa
lack of MOOC:s sustainable models which means inappropriate teaching and learn-
ing approaches and ineffective instructional guidance could prevent teachers from
innovation in their subjects; however, students’ interests, learning styles, and diversi-
ties might not be fulfilled.

147



Massive Open Online Courses — Currvent Practice and Future Trends

There was members’ consensus around educators not being aware of MOOCs
educational affordances. As noted by panel members, for many educators a better
understanding of instructional implications of MOOC:s is required. Educators are
in need to develop awareness of MOOCs philosophical principles when they are
incorporating MOOC:s in overall teaching and learning process. Understanding the
way how connectivism learning could influence by emerging learning technologies
in (dynamic of networks and environments) is a key for success with MOOCs. In this
context, learning modes that previously served older generation have to be reshaped
to achieve the greater needs of current generation.

In addition, those mentioned emerged themes (MOOCs sustainable models,
pedagogical aspects, teachers and students’ awareness, and educational institution
readiness to adopt MOOCs) are critical ingredients to provide a ubiquitous learning.
However, MOOC:s are versatile ways that educational institutions have to offer in
order to facilitate access to educational across world [23]. These results are consistent
with other MOOCS studies; for instance [24], MOOC:s are slowly emerging and evolv-
ing in higher education institutions.

4.2 Technical challenges

As mentioned in the literature review, designing and delivering interactive
MOOCs formats are being challenging for many of educational institutions adopting
traditional educational strategies. From the findings of this study, the majority of
members (n = 8) agreed the delivery of MOOCs courses encountered a lot of techni-
cal difficulties. For instance, some designers who had never previously experienced
designing online learning or MOOC:s, those may lack to visualize the process of best
designing of MOOCs learning, and finally what content would be delivered online
might be changed and affected the quality and delivery of MOOCs. Refs. [25, 26] sug-
gested that MOOCs formats have to be more innovative than ever before to overcome
challenges of assignments, to provide immediate feedback and avoid several expected
problems and sophisticated software-driven interactive experiences.

A variety of barriers have been discussed in previous related MOOCs studies.

For instance, MOOCs participants who are less skilled of the use of technology
have encountered great barriers in the process of using MOOCs [27]. Some other
challenges are relevant to MOOCs infrastructures (low Internet, Wi-Fi, and boring
MOOCs learning materials that could not easily be accessible) [28].

4.3 Skills are important for students to be cultivated for better engagement with
MOOCs

According to participants responses (see Figure 3), self-directed learning skills
(n =11, 91.7%) and self-regulated learning skills (n =11, 91.7%) are seemed critical
for learners to be cultivated for better engagement in MOOCs learning environment.
In addition, critical skills (# = 7, 58.3%) and personal responsibility (z =7, 58.3%)
are obviously important to be developed. No doubt, changing from traditional
teaching methods to MOOC:s learning styles might require more newly skills to be
developed, and consequently changing in learners’ learning attitudes should take
place. Developing self-regulated learning and self-directed learning skills are not only
necessary for helping students to take responsibility of their own learning but also
assist to clearly understand themselves and prioritize learning goals.
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Personal responsibility [N 7(58.3)
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Self-regulated learning skills It 1 (91.7)
Self-directed learning skills [ 1 (91.7)
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Figure 3.
Presents impovtant skills to be cultivated for better engagement with MOOCs.

For successful learning with MOOCs, combination of knowledge, attitudes, and
skills is needed. Students are required to be more autonomous during learning with
MOOCs, and hence, they need to improve ability of self-direction which important
to self-regulate their own learning to achieve their intended learning goals [23]. In
particular, cultivating skills such as self-directed, self-regulated, and critical skills
provides students opportunities to teach and assess themselves, to manage their learn-
ing and to take responsibility of their own learning, and thus, a total independence of
learners with indigenous knowledge and skills that the MOOCs learning environment
require could achieve [29, 30].

4.4 Changes are required in learners’ learning habits when employing
MOOCs

From panel experts’ opinions, it seems that MOOCs require a lot of changes and
improvement in learners’ learning habits. Hence, the role that learners play in the
process of learning should change. The participants suggested improvements in learn-
ers’ habits that can be happened through

1.Developing learners’ self-learning ability and to sustain and successfully
complete MOOC:s learning activities independently and without of
supervision.

2.Good communication skills with people from different countries and regions in
MOOCs learning platform are essential.

3.Improving information technology literacy is critical for learners, so that they
can successfully be able to carry out learning activities.

Drawing from relevant literature [28] and discussion of findings, cultivating
online learning habits and skills is critical to rise up learners’ levels of engagement,
participation, collaboration, commitment, and sustaining to the course completion
through learning with MOOCs. The designers of MOOCs have to improve the quality
of courses and consider a variety of learning strategies to enhance learners’ ability of
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interaction. Additionally, developing students’ skills of being familiar with the use of
technology could help them to be involved actively in learning process carried out by
MOOCs.

4.5 Issues are considered to change the future of MOOCs and better enhance
teaching learning practices

Emphasizing use of open pedagogies “Methods of teaching practices” is very
important, and teachers should be encouraged to develop well-structured teaching
designs and deliver learning activities to help students achieve learning objectives by
means of involving students to be a part of knowledge creation and active participants
in learning process. Teachers also need to interact with students in MOOCs learning
environment, so that they could change ways of teaching strategies and learning activ-
ities to provide learners’ opportunities and increase channels for interaction. MOOCs
learning institutions are required to strictly develop mechanisms to help students
avoid plagiarism. In such situation, MOOC:s institutions might need to go through

1.Improving students’ ability of academic writing and develop a sense of honesty
when someone quotes other researchers publication.

2.Developing tutorials for students to recognize and understand seriousness of
plagiarism.

3.The rules and policies for using MOOCs courses by the universities should be
changed.

4.MOOCs communities (e.g., MOOCs experts, universities leaders, and enterprises)
have to work together in a harmonious way to draw a road map into the better
future of learning with MOOC:s.

Changing learners’ attitudes to be involved actively in the learning process when
courses placed online require MOOCs communities to develop students’ awareness in
several aspects. Students engage in activities to improve the ability of academic writ-
ing and avoid plagiarism that may require universities to get their students involved in
specific relevant courses.

In line with related literature concerned MOOCs learning [31, 32] and what we can
be concluded from findings of this study, thereby a new wave of policies and instruc-
tional approaches are necessary to guide MOOCs practices among higher educational
institutions. Teachers have to seek to make paradigm shifts from traditional teaching
methods to more modern online learning styles to evolve, innovate, and use aug-
mented learning strategies, and thus, we can expect a promising future for teaching
and learning with MOOGC:s. In the following section, the recommendations and
conclusion are presented, respectively.

5. Recommendations

We now list some of the broad recommendations that we thought are important
for better emerging pedagogies for learning with MOOC:s.
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1.1t is essential to continue addressing pedagogical challenges and identify appro-
priate instructional approaches into better involvement with MOOCs learning.

2.MOOC:s learning scenarios require teachers or instructors to implement open
pedagogies as ways to alternate the practice and method of teaching and meet
learners’ learning styles and environmental circumstances surrounding learners.

3. The earliest MOOCs pedagogies have been designed to be aligned with previous
models of traditional learning and rarely focused to follow the online learn-
ing modes; however, to realize the concepts of openness and massiveness, the
MOOCs pedagogies should be scrutinized and reconsidered.

4. Principles of connectivist to be considered in overall learning process, as there-
fore, MOOC:s learning can be guided in effective ways.

5.MOOC:s discussion forums have to be managed by faculty members or assistants,
and thus, the barriers during online learning can be reduced.

6. The delivery course formats should imply elements of interactivity so students
could have an opportunity to interact with instructors in learning process.

7.Peer-to-peer assessments are important at twofold, to allow student learning
from each other and receive feedback of their work.

6. Conclusion

This study gathered experts’ opinions to the pedagogical and technical challenges
of MOOCs teaching learning practices. The study undertakes a modified Delphi
approach employed two rounds stages designed to combine experts’ views and shares
their expertise on MOOCs learning. As noted in the literature review, a variety of
higher education institutions were interested to adopt MOOCs, and this suggests
that MOOCs is a vital and contemporary learning trend that provides numerous of
alternative solutions to the traditional learning. As key findings, the study reached
panel experts’ consensus around important skills that seemed to be critical and imme-
diate needs for better learning with MOOCs. Due to the nature of MOOCs learning,
experts’ recommended self-regulated and self-directed learning skills as well as
personal skills are indispensable and necessary for learners to be cultivated. Hence,
educational institutions must prioritize the development of learners’ those mentioned
skills to support adoption of MOOCs. The study explored experts’ expertise and
practices of MOOC:s, noting that most of incorporated pedagogies are not focused on
students-driven, as such pedagogical practice does not widely support the adoption
of MOOCs toward improving learning process; however, following principles and
guidance of connectivism theory is a key to success in learning leading by MOOCs.
These findings indicate the need for ongoing scale-up educators’ awareness and
understanding of MOOCs implications such as implementing appropriate learning
approaches, effective ways of assessment, design course formats, and delivery modes.
The findings may inform considerable changes to the MOOCs community (univer-
sity leaders, institutional practices, educational policy makers, MOOCs providers,
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and enterprises) to adopt initiatives, encourage a wider use of MOOCs practices,
and develop a sense of learners’ engagement to continue sustaining toward course
completion. No doubt, trends of MOOC will bring to focus on cultivating leaners’
skills of workplace. The MOOCs experts have to be consulted through whole processes
of designing, development, implementation, and evaluation of MOOCs learning.
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Chapter 10

Gamification of Personalized
Learning through Massive Open
Online Courses: Learner-to-Al

Enabled Chatbot

Basil John Thomas and Salah Alkhafaji

Abstract

Massive open online courses (MOOCs) are considered an educational revolution
that widens access to quality education and enhances social inclusion. With their fast
advancement and potential influence in education, they have been enlisted in the
modernization agenda of many universities globally. Nevertheless, the effectiveness
of learning through MOOCs is debatable, while student retention rate ranges signifi-
cantly. The primary reason is considered the lack of interactivity in MOOCs, which
urges enhancement of interaction between teachers and students. Another challenge
regarding the MOOGC:s is to find the best resource fitting a learner’s personal profile,
interests, background, and learning needs. The first challenge has been addressed
from the gamification point of view to measure the impact of gamification on the
overall success of MOOCs. However, the second challenge still remains untouched. In
online learning setting, course design and interaction with instructors as well as
students are the factors that greatly influence students’ perceived learning and satis-
faction with the online course. The contribution of chatbot-supported MOOCs rec-
ommender system is in two-fold. Hence, the current study aims to extend the
gamification concept to chatbot-supported MOOCs recommender system with two
types of chatbots, namely text and avatar + text chatbot.

Keywords: MOOCs, Al, chatbot, online learning, gamification

1. Introduction

Artificial Intelligence (AI) improves the quality of decision making and problem
solving in various industries by exploiting machine intelligence in an effective way
(e.g., neural networks and machine learning) [1]. Commercial applications of Al are
mainly healthcare, high tech, financial services, automotive, media, retail, and travel
industries [2-4]. In the context of a private sector is the deployment of applications
interacting with users in a conversational as well as human mimic format, which is also
referred as “conversational agent,” “bot,” or “chatbot” is the most popular Al trend [5].
Education is another field that through Al it provides tremendous potential for learners.
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It has been evolved from experimental laboratory scenario to the real-time learning
platform with its complexities as well [6]. It is added that firms that offer educational
technology, or so-called “EdTech” parallelly enhance Individual Adaptive Learning
System (IALS) for the aim of providing personalized learning experience. Not limited to
learning, the system also assists in classroom activities, such as management, evalua-
tion, and grading of learners, while also solve language problem. According to Mou [7],
from 2008 to 2017, global investments into education powered with AI have reached to
over hundreds of billions of US dollars.

Chatbots are tools of Al that are massively applied in banking, healthcare, insur-
ance, government services platforms as well. They are acknowledged as taking actions
to increase the probability of success reaching a certain goal in response to perceiving
the environment [8]. According to Business Insider [9], there are many popular
chatbots that serve as virtual assistants, ranging from Alexa to Siri and Google now.
They help people to chat with agencies, make bank transactions, get news, book hotel
rooms and so on.

What happens in learning environment if AI powered personalized learning is
applied? Personalized learning is an approach of education that customizes learning
program based on each learner’s needs and skills, as well as interests [10]. In a
classroom environment, the application of Al helps to retrieve history of past learning
activities, incorporates with current data and a learner’s profile as well as learning gaps
and then suggests what steps need to be taken to improve academic performance.

Trends, challenges, and technology developments in education evolve over time
with new perspectives and dimensions every year [11]. For instance, mobile and online
learning today are not what they were yesterday. Some research works have investi-
gated and analyzed the use of mobile devices in m-learning environment by university
students’ and the effect of personality, which addresses data breach in education and the
role of excessive technology use on risky cyber-security behavior of students [12]. Yet
another research investigated the effect of educational technologies on the perception of
tourism students and their intention to work thereafter. Different M-learning and E-
learning platforms were compared to assure the most effective platform for CSR educa-
tion among the students, which eventually found that e-learning tools are rather more
effective [13]. Hence, virtual reality, chatbots, and immersive apps have added more
functionality and greater potential for learning. While notable examples of artificial
intelligence (AI) are utilized in a classroom setting, administrative tasks also
implemented with the use of Al [11]. For instance, some institutions improve teacher
evaluations by using Al-enabled chatbots to record, organize, and provide detailed
feedback from learners." Georgia State utilized Pounce-a chatbot that helps incoming
learners navigate through complicated application process and provides a personalized
checklist for completing financial aid and enrolling in courses.

There are several areas of research interest in HCI: (1) Exploration of interfaces
that expand representational possibilities beyond metaphors to the extent that users
have already been accustomed, such as desktop icons; (2) technology-aided coopera-
tive work; (3) human perception and cognition coupled with the task analysis, which
is a particular focus of the current study due to the fact that little attention has been

! https://learningenglish.voanews.com/a/new-ai-technology-lets-learners-evaluate-professors-by-chatting/
4301189.html.

? https://edtechmagazine.com/higher/article/2018/03/universities-deploy-chatbots-aid-learners-
admissions-process-and-beyond.
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paid to socio-cognitive nature of human-technology interaction with particular
emphasis on chatbots [14].

According to Class Central®, approximately 23 million new learners started using
massive open online courses (MOOC) in 2017, taking the total number of learners
reaching to 81 million. The top MOOC providers are Coursera, edX, XuetangX,
Udacity, and FutureLearn. Among them, edX is particularly aimed for professional
education. Currently, MOOCs cover almost all study disciplines and educational
levels. The major motivation for the creation of MOOCs is pedagogical and educa-
tional innovation [15, 16]. MOOC refers to online course that involves learners in
learning process, offers a way for learners to connect and collaborate, and provides a
platform where course materials are shared among learners.

The effectiveness of learning through MOOC is debatable, while learner retention
rate ranges between 10 and 50% [17]. The primary reason is considered the lack of
interactivity in MOOC, which urges enhancement of interaction between teachers and
learners [18]. Another challenge regarding the MOOC is to find the best resource
fitting learner’s personal profile, interests, background, and learning needs [19]. The
study proposed “MOOCBuddy” chatbot that acts as MOOC recommender system
based on learner’s interests as well as social media profile and it is based on Facebook
messenger platform. It is shown that the one way that chatbots transform education is
providing teaching assistance.* For instance, Georgia Institute of Technology intro-
duced Jill Watson—a new teaching assistant that responds to learner inquires in a fast
and accurate way. It is powered by IBM’s Al system collecting more than 40,000
forum posts.

1.1 Research aim

Although chatbots are gaining massive interest in education, much systematic and
empirical work is still needed to approach human-chatbot interaction from psycho-
logical aspect and develop theoretical as well as practical guidelines for the design and
development of this technology, especially with consideration of communication style
alignment between humans and chatbots. Drawing from the previous studies, this
research addresses:

* What are the salient aspects of learners’ perceptions toward the chatbots that
assist them in finding relevant course-driven MOOCs as part of their studies.

* How does learner-chatbot communication style similarity affect the above
aspects?

* How does learners’ intention to use chatbots affect their academic performance?

This research particularly focuses on text-stream chatbots. Because, Ciechanowski
et al. [14] found that users experience less negative feeling in engagement with text
chatbot in comparison with animated avatar chatbot. Finally, academic performance
is tested as an outcome of learner-chatbot interaction. Fryer et al. [20] found a
significant drop in learners’ task interest with chatbot compare to human in terms of

® https://www.class-central.com/report/mooc-stats-2017/.
* https://chatbotsmagazine.com/six-ways-a-i-and-chatbots-are-changing-education-c22e2d319bbf.
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language learning. It may be related to the area of chatbot application. As such,
previous sections highlighted the successful application of chatbots in different fields,
while chatbot was found to be less effective in language learning. Therefore, it is
worthy to investigate whether learners will have positive or negative perceptions of
chatbots in finding course-driven MOOCs based on their specific needs.

1.2 The learner-Chatbot interaction process

If the effectiveness is the focus point, the chatbot should be designed in a way that
it can convince a learner to be an appropriate tool to perform learning task and to be
beneficial in delivering the learning outcomes. According to Ajzen [21], there is a
consistency between a user’s belief and intention to perform a task and reach a target.

Figure 1 illustrates a learner’s interaction process with chatbot. According to Al-
Natour and Benbasat [22], the factors of outcome, occurrences during learner’s inter-
action with chatbot, and results of the interaction are identified in the whole process.
Moreover, object-based and behavioral beliefs combined with the task (online learn-
ing) represent the cognitive processing of learner’s behavior. The proposed model has
a guiding role in design of system process that chatbot may have a broader capacity
that will not lead learners to perceive it less useful in different tasks as well as different
phases of interaction from initiation to completion, and to stop using it.

1.3 Similarity-attraction theory and learners’ interaction with Chatbot

Recently, information system (IS) research has mainly focused on the effect of
cognitive and emotional aspects on different behaviors [23]. Both negative (e.g.,
anxiety and helplessness) and positive (e.g., enjoyment) emotions facilitate user
behavior and openness to information reception [24]. In a functional context, when

Chatbot using
intention
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Figure 1.

The learner-chatbot intevaction flowchart.
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users trust the information they receive and feel informed well, it encourages their
tendency for seeking information [25]. Moreover, Al chatbots with higher utilitarian
and hedonic features and similarity of chatbot-learner communication style can be
expected to enhance learner’s adoption of this new communication channel. On the
contrary to utilitarian features, hedonic features heavily focus on fun-aspect of IS
usage, and encourage prolonged usage rather than productive usage [26].

Based on the similarity-attraction theory the more similar a learner’ features and
beliefs are to those of other parties, the more likely that learner will be attracted to and
build better perceptions of that parties [27]. In the context of virtual intelligent agents,
humans regularly perceive them to have human-like behaviors and personalities [22].
Similarity reduces uncertainty, while increases validation and enjoyment of interac-
tion [28]. In their study, Al-Natour and Benbasat [22] conceptualized user-IT artifact
relationship and proposed that object-based beliefs, such as individualistic (e.g.,
information quality and interactivity) and dyadic (e.g., personality similarity and
complementarity) factors create behavioral and relationship beliefs. In another study,
Al-Natour et al. [29] found that personality and behavioral similarities between users
and online shopping assistants positively lead to user evaluation of the technological
artifact. Al-Natour et al. [30] distinguished between personality and decision process
similarity and found that personality similarity affects trusts, while decision process
similarity influences enjoyment and ease of use of online shopping assistants.

To sum up, it is assumed that the similarity-attraction paradigm can be applied in
the adoption of Al chatbots by the learners in learning delivery in the context of
MOOCs. Hence, this research categorizes task-related and channel-related factors
[31], in order to guide prospective system designer’s MOOC system by incorporating
above aspects in chatbot-supported communication channel.

1.3.1 Direct relationships

Task value (TV) has been extensively used in educational context for evaluating
learners’ achievement and academic performance. It refers to evaluating how impor-
tant, interesting, and beneficial the task is [32]. TV is related to attachment to perform
well on a given task, pleasure gained from it, and its contribution to long-term goals,
as well as cost and energy invested in performing the task [33].

Informativeness (INFO) is explained with the user perception of the system to
effectively provide appropriate information [34, 35]. It expresses the feeling of being
informed about a specific feature of products or services, such as technical capabili-
ties, which leads users to be positively associated with using that products or services
[36]. In the context of virtual health advisory system, Li and Mao [23] proposed that
communication similarity between user and virtual health advisory system could
reduce uncertainty and make users feel their need for information is easily fulfilled
through the system usage.

Similarity might affect building pleasurable interactions [23]. Decision process
and personality similarity significantly impacts perceived enjoyment (ENJ) [29]. In
addition, Li and Mao [23] found that perceived EN]J positively and significantly
impacts both reuse intention of virtual health advisory system and social presence.

Transparency (TRS) is significantly and positively influenced by communication
similarity between user and virtual health advisory system, while it also influences
reuse intention [23]. In their study, Baxter and West [37] highlighted that similarity
creates predictability between partners and enables them to interact with greater
confidence.
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Similarity in communication style enhances feeling of credibility (CRE) [38]. In
consumer research, it has been found that internal similarity increases buyer’s dispo-
sition to trust salespeople and follow their supervision [30]. However, it was found
that credibility does not influence reuse intention of virtual health advisory system
and social presence [23].

Trust on internet (TI) is regarded as e-government users’ belief on the reliability of
Internet for information accuracy and transaction security [39]. Learners must trust
Internet as e-enabler to keep their information secure and private to accept and adopt
e-government services [40]. In the context of this study, it is proposed that chatbots
can be considered as e-enablers, while learners’ trust on them can be crucial in their
motivation e-government service adoption.

Irreplaceability (IRR) refers to the extent that a certain product has a symbolic
meaning to a person that is not apparent in other products, even if they are physically
identical [41]. When a product is irreplaceable, consumers are less likely to replace it,
whereas more likely to retain it for a long term [41]. To our best knowledge, there are
not many studies utilized irreplaceability in the MOOC learning context. It is proposed
that IRR of chatbots in e-learning service delivery could have significant influence on
the adoption of this technology by learners.

Drawing from the discussion above, the current research proposes the following
hypotheses:

H1. Communication style similarity will significantly impact task-related factors in
learner-chatbot interaction.

H2. Communication style similarity will significantly impact channel-related fac-
tors in learner-chatbot interaction.

H3. Task-related factors will significantly impact learner’s intention to use chatbot-
supported e-learning service in MOOC.

H4. Channel-related factors will significantly impact learner’s intention to use
chatbot-supported e-learning service in MOOC.

1.3.2 Moderating effect

Ciechanowski et al. [14] studied human-chatbot interaction with different types of
interfaces. The two types of chatbots, namely simple text and avatar chatbots were
used in the experiment. The major emphasis was on feeling of eeriness and discomfort

HI H3
—» Task-related factors 5
»C(I)mr‘nunicarion Intention to use
similarity (learner- +— N > e-learning MOOC
chatbor)
Channel-related )
—p fact LN \ H5
0 actors H4

6
d Text-stream

chatbot

Figure 2.
MOOC learner-chatbot interaction model.
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about the medium in human-machine communication, and results showed that users
experienced less negative feeling in association with simple text chatbot compare to
more complex (animated avatar) chatbot. It can be proposed that before introducing
the chatbot, it is essential to understand user psychology and design better chatbots to
contribute to human-machine interaction. Therefore, in the current study, text-based
chatbot is tested as a main moderator (see Figure 2). Drawing from the findings, the
following hypotheses are proposed:

H5. Text chatbot type will have moderating role between task-related factors and
learner’s intention to use chatbot-supported e-learning service in MOOC.

H6. Text chatbot type will have moderating role between channel-related factors
and learner’s intention to use chatbot-supported e-learning service in MOOC.

2. Methods

Primarily, the current study aimed to investigate the perceptions of learners toward
the Al supported chatbot. To attain this aim, in total of 32 participants selected ran-
domly based on the population were given open-ended survey questionnaires, through
which the researcher could identify the most attractive channel for learners to use in e-
learning process. For instance, it could be through online courses, YouTube channels,
various websites with learning resources, and so on. Henceforth, six criteria (C) for
evaluation were identified in regards to three learning channels (Ck), namely, (1) Web
search, (2) YouTube learning channels, and (3) online courses official websites. Those
criteria are (1) Information retrieval time; (2) Request on personalized learning; (3)
Sense of human touch; (4) Comfortability; (5) Credibility; (6) Ease of use of channel.

Results based on a mixed methodology approach revealed significant difference
among the six criteria across three e-learning channels (F (3, 28) = 0.21, p > 0.05). In
terms of C1, web search is more effective (M = 4.08, SD = 0.87) than YouTube
(M =3.72, SD = 0.85), and online courses (M = 3.19, SD = 0.91). The learners also think
that online learning is more personalized (M = 4.12, SD = 0.85) in YouTube channels,

E-LEARNING CHANNELS
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Figure 3.

E-learning by interaction characteristics of learning channels.
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giving sense of human touch, (M = 4.09, SD = 0.92) through online courses, and easy to
use (M = 3.98, SD = 0.82) in web search. The details are demonstrated in Figure 3.

What is learnt from the above finding is that with the full potential of Al integra-
tion and learning capability of chatbots, MOOCs may benefit from this technology to
motivate learners to switch from traditional to modern learning channel.

2.1 Quantitative study

A quantitative method was used for the data collection procedure due to the extent
that online survey fosters the geographical distribution of the questionnaire with
relatively less cost and higher time efficiency [42].

This study used AMOS v.24 software for the statistical analysis of the proposed
hypotheses and moderation effect. Initially, measurement model was assessed,
followed by structural model, as suggested by Hair et al. [43]. A 5-point Likert scale
ranging from 1 being “strongly disagree” to 5 being “strongly agree” is used.

2.2 Sampling process and collection of data

This study was conducted in the Middle East during the period 2021-2022. The
data was collected from the learners who mostly prefer using digital channels to access
to learning materials and conduct learning activities. The subjects of the study were
distributed the online questionnaire with the use of emails and official pages of
MOOC:s on social media (e.g., Facebook, Twitter, and others).

Prior to the final survey, a pre-test was carried out with 14 participants, who had
experience with chatbot in other platforms. It helped us to refine the questionnaire in
terms of clarity and language. Because, questions were firstly translated into Arabic
and then back to English language to ensure that the meanings were not lost. The
items representing CE, TI, and ENJ were re-worded in order for increasing the
generalizability of the findings. Cronbach’s alpha (a) was used to test reliability of
the pre-test results, and it was found that o values of the study variables were
higher than 0.7, indicating the adequate reliability [44]. The final questionnaire
(Appendix) comprised of 42 questions, 6 of them being related to demographics.

Data was analyzed using AMOS v.24 software with structural equation modeling
(SEM) technique. Firstly, measurement model was assessed, which was followed by
structural model of testing the proposed hypotheses [43]. The overall analysis
included construct validity including convergent and discriminant validity, and model
testing including model fit and hypotheses.

3. Data analysis
3.1 Demographics of respondents

The demographic analysis showed that majority of respondents are male (58.4%),
while they belong to 26-30 years old age group (35.9%) and with undergraduate
degree (49.6%). In the context of Internet usage, they reported that more than half of
them use Internet for above 21 hours in a weekly basis, with mobile devices (52.3%).
However, nearly 60% of them are unfamiliar with chatbot use in the context of online
activities, not limited to learning process (see Table 1).
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Demographics (N = 373) Frequency Percentage (%)
Gender Male 218 58.4
Female 155 41.6
Age <25 116 311
26-30 134 35.9
31-35 67 18.0
36 - 40 39 10.5
> 41 17 4.6
Education Undergraduate 185 49.6
Master 109 29.2
PhD 79 21.2
Frequency of Internet use/weekly > 5 hours 1 2.9
5 -10 hours 17 4.6
11 - 15 hours 39 10.5
16 - 20 hours 117 31.4
> 21 hours 189 50.7
Device type for Internet use Desktop PC 38 10.2
Laptop 56 15.0
Tablet 84 225
Mobile phone 195 52.3
Familiarity with chatbot use Fully familiar 43 11.5
Somehow familiar 107 28.7
Not familiar at all 223 59.8
Table 1.

Demographic profile of study respondents.

3.2 Measurement model

The constructs and their underlying items were assessed for reliability and validity.
Reliability is to measuring the consistency between multiple measurements of a con-
struct [45], which must be carried out before validity test. Reliability was assessed
with the use of Cronbach’s o, which is a commonly applied measure [44]. There are
four cut-off points that define the reliability level of the constructs, recommended by
Hinton et al. [46]:

* Excellent reliability >0.90.
* High reliability 0.70 ~ 0.90.
* Moderate reliability 0.50 ~ 0.70.

* Low reliability <0.50.
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In this study, four constructs, namely UV (« - 0.79), INFO (a - 0.76), TI (a - 0.71),
and CS (x - 0.73) show high reliability, while other constructs showed moderate
reliability.

In the next stage, convergent validity is assessed. There are three measures that
utilize the convergent validity test: (1) Confirmatory factor analysis (CFA) for mea-
suring scale validity with indicator factor loadings. The indicator loadings must
exceed threshold of 0.5 [47]; (2) Composite reliability (CR) that must be over 0.6
acceptance level [48]; and (3) Average variance extracted (AVE), which must be
higher than 0.5 [49]. Table 2 shows that all criteria regarding the convergent validity
test are met. CR values ranged between 0.71 and 0.86, while AVE values ranged
between 0.54 and 0.69. In CFA analysis, IRR3, ENJ2, and TRS1 items did not load on
their underlying constructs and therefore excluded.

Finally, discriminant validity test is used. According to Fornell and Larcker [49],
square root of AVEs for each construct must be greater than correlation coefficients
between the constructs. Table 3 indicates that this criterion is also met.

3.3 Structural model

Primarily, the structural model between CS and task-related and channel-related
factors was tested. CS was found to be positively and significantly related to TV
(p = 0.314™*, p < 0.001), INFO (p = 0.302***, p < 0.001), ENJ (p = 0.217**, p < 0.01),
TI (B = 0.179**, p < 0.01), IRR (B = 0.114%, p < 0.05), and PER (f = 0.356"**, p < 0.001),
whereas it does not influence perception of transparency (TRS) (B = 0.041, p > 0.05). It
may be explained to the extent that transparency is rooted in learners’ prior experience
with e-learning service providers. Even though they are introduced with new communi-
cation channel, they may still have concerns on trust and transparency, while they find
chatbot communication informative, enjoyable, and irreplaceable, and so on. Hence,
Hia, Hib, H2a, H2c, H2d, and H2f are confirmed, whereas H2b is rejected.

Next, task-related and channel-related factors predicted INT. It was found that
both task-related factors, namely, TV (p = 0.289***, p < 0.001) and INFO
(p =0.252**, p < 0.01) positively and significantly predict learners’ intention (INT) to
use chatbot-supported MOOCs. In the context of channel-related factors, ENJ
(B = 0.245"**, p < 0.001), IRR (B = 0.126*, p < 0.05), and PER (p = 0.276™**, p
< 0.001) positively and significantly influence INT, whereas TRS (f = —0.057,
p > 0.05) and TI (f = 0.021, p > 0.05) are not related to INT. Moreover, H3a, H3b,
H4a, H4e, and H4f are supported, while H4b, H4c, and H4d are not supported.

3.4 Moderating impacts

As moderators, CT was included to test whether it strengthens or weakens the
main effects. CT was added in line with the assumption that text-based chatbot type
may significantly enhance learners’ motivation to use chatbot-supported communica-
tion channel, which may also increase learners’ perceptions of e-learning service
features that could ultimately lead to switching from traditional to digital communi-
cation channel. In the context of task-related factors, it was found that CT plays a
strong moderating role between TV and INT (p = 0.297"**, p < 0.001), and between
INFO and INT (B = 0.328"**, p < 0.001). Hence, H5a and H5b are supported. In terms
of channel-related factors, CT strengthens the effects of ENJ (p = 0.257***, p < 0.001),
IRR (B = 0.233**, p < 0.01), and PER (p = 0.387"**, p < 0.001) on INT. Thus, H6a and
H6d are confirmed.
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Constructs & items Mean SD Standardized factor Cr CR AVE
loadings o

Task value

Intrinsic or interest value (IV) 0.65 0.82 0.62
v1 3.07 0.81 0.72 3.07 081 0.72
1v2 312 0.82 0.75 312 0.82 0.75
V3 294 113 0.79 294 113 0.79
V3 314 118 0.77 314 118 0.77
Attainment value (AV) 0.63 0.84 0.69
AVl 326 0.86 0.83 326 0.86 0.83
AV2 2.87 0.79 0.82 2.87 079 0.82
AV3 311 1.04 0.91 311 1.04 091
Utility value (UV) 0.79 0.71 0.55
Uv1 3.87 1.07 0.79 3.87 1.07 0.79
uv2 374 124 0.71 374 124 071
uv3 342 0.76 0.70 342 0.76 0.70
Informativeness (INFO) 0.76 0.75 0.56
INFO1 314 1.28 0.71 314 128 071
INFO2 3.08 113 0.74 3.08 113 0.74
INFO3 295 0.79 0.78 295 0.79 0.78
Enjoyment (ENJ) 071 0.72 0.64
ENJ1 356 0.84 0.82 356 0.84 0.82
ENJ2 327 0.88 0.79 327 0.88 0.79
Transparency (TRS) 0.69 0.73 0.57
TRS1 311 0.83 0.75 311 0.83 0.75
TRS2 3.06 105 0.73 3.06 1.05 0.73
Credibility (CRE) 0.76 0.82 0.56
CRE1 285 113 0.77 2.85 113 0.77
CRE2 291 127 0.71 291 127 071
CRE3 3.04 1.08 0.82 3.04 1.08 0.82
Trust of Internet (TI) 0.71 0.86 0.68
TI1 317 0.74 0.80 317 0.74 0.80
TI2 326 0.81 0.83 326 0.81 0.83
TI3 3.10 0.89 0.91 3.10 0.89 0.91
Irreplaceability (IRR) 0.68 0.82 0.69
IRR1 328 0.83 0.86 328 0.83 0.86
IRR2 316 0.77 0.79 316 0.77 0.79
Personalization (PER) 0.66 0.81 0.66
PER1 3.47 092 0.83 3.47 092 0.83
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Constructs & items Mean SD Standardized factor Cr CR AVE
loadings o

PER2 321 096 0.85 321 096 0.85
PER3 318 0.84 0.87 318 0.84 0.87
Communication style alignment (CS) 0.73 0.81 0.65
CS1 278 0.85 0.82 278 0.85 0.82
CS2 2.69 1.06 0.79 2.69 1.06 0.79
Cs3 281 117 0.78
Intention to use e-government service 0.64 0.75 0.57
(INT)
INT1 329 329 3.29
INT2 317 317 3.17
INT3 3.06 1.03 0.77
Chatbot type (CT) 0.67 071 0.54
CT1 317 0.85 0.72
CT2 339 0.83 0.74

Table 2.

Measurement model vesults.

1 2 3 4 5 6 7 8 9 10 1 12 13
1 0.77
2 032 0.85
3 0.28 0.53 0.73
4 017 031 0.41 0.83
5 023 046 058 056 074
6 021 -0.04 0.06 023 0.05 0.81
7 0.39 011 0.02 0.08 015 043 074
8 0.25 0.31 012 017 068 0.09 056 0.77
9 001 048 0.03 -023 047 016 034 029 0.85

10 042 062 0.08 0.56 031 0.09 038 017 027 0.82

1 029 049 065 -0.07 036 062 026 026 047 017 0.85

12 031 057 049 019 026 043 022 009 071 022 076 0.73

13 049 0.04 025 0.09 0.04 0.06 -0.08 011 051 035 055 039 014

Table 3.
Discriminant validity analysis.

4. Discussion

Irrespective the popularity of e-learning service delivery in many countries in the
context of MOOCs, majority of learners still prefer using traditional channels to
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request learning materials either by web search or YouTube learning. Understanding
the reason why digital divide exists for e-learning services, but not for other types of
Internet use, is very important research problem.

Chatbot-supported communication between companies and their clients are
becoming a norm of digital communication and service provision. Consequently,
surrounding the core themes of “similarity-attraction” theory, the recent study
explored the value of chatbot-supported communication in e-government domain and
tested the effect of chatbot-learner communication style alignment and similarity on
the realization of the value of such communication type.

Through the open-ended online survey, the most important aspects of e-learning
service delivery to learners were identified. If properly designed and integrated with
the features of personalized content, credibility, and human touch, chatbot-supported
communication channel can potential draw the attention of learners in their interac-
tion with MOOCs. In the next stage, quantitative study was conducted to compre-
hensively address the prevalent aspects of learners’ perceptions toward adoption of
chatbot supported e-learning services and the impact of learner-chatbot communica-
tion style similarity on those aspects. It was found that communication style similarity
between chatbot and learner leads to learners’ perceptions of this communication type
being more informative, enjoyable, credible, and irreplaceable. In addition, this type
of communication increases the valuableness of the information-seeking task, trust in
Internet, personalization, while also makes learners feel anxious about using this
technology. Moreover, it does not change the learners’ perceptions on transparency
and trust. This is very critical finding that must be addressed by the system designers.
Making the interface and content simple and accessible may reduce the anxiety.
However, transparency and trust are purely service provider-related problem. If Al
functions are fully deployed in designing this type of communication, it can reduce
learners’ perceptions on manipulation of information, especially by telling them that
chatbot can “learn and improve itself by communicating.” It was also found that task
value, informativeness, enjoyment, credibility, irreplaceability, and personalization
lead to learners’ intention to use such communication channel.

Chatbot type was added as moderators to see whether or not they strengthen
learners’ perceptions toward using chatbot-supported communication. Similar to
human communication, people want to interact with computers in their own language
[14]. It was postulated that in order to facilitate human-computer interaction, users
must be allowed express their interests, wishes, or requests directly and naturally, by
speaking, typing, and pointing [50]. It was found that chatbot type being text stream
moderates the relationship of task value, informativeness, enjoyment, irreplaceability,
and personalization with learners’ intention to use such communication channel.
Overall, the results clearly indicate what would be the possible outcomes if commu-
nication style between chatbot and learners is aligned well.

4.1 Implications

In theory, this study contributes to the improvement of HCI for learner-chatbot
interaction, especially with an understanding on the impact of similarity-attraction
theory on learner perceptions and intention to use chatbot-supported e-learning ser-
vices. The alignment of communication style of chatbots with learners’ needs may
lead to sense of “in-group” effect that could ultimately create various benefits for both
e-learning service providers and service receivers.
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Despite the social and economic potential of Al in public and private sectors, the
major concern is the possible negative effects of Al. In economic perspective, it can be
explained by the employment effects of Al, as robots are threat to labor market.
Special Eurobarometer [51] revealed that 74% of citizens are worried that more jobs
will be taken by robots and Al. However, another study in developed countries has
revealed that technology replaces low-skill jobs mainly, which enhances productivity
[52]. In addition, the real business and public service cases also show that the utiliza-
tion of AI and especially chatbots contribute to organizations as well as clients. This
study identified some patterns of communication between learners and MOOCs pro-
viders that can guide designers and decision-makers. In addition, offering chatbot-
supported communication channel revealed that learners find it enjoyable and com-
fortable to engage with, while also efficient in terms of information retrieval time.
However, traditional channel is still believed to be effective in being personalized,
credible, and has a sense of human touch. One reason can be that they were only
provided with relatively simple chatbot without a language style they are happy
with. Well-known Chinese e-retailers such as Taobao.com and JD.com use trendy
Internet slang, such as “Qin,” meaning “my sweet heart” when they begin
conversation with customers, which increases the customer stickiness to e-retailer’s
service [23].

5. Conclusion

The current study examined e-learning in Arabic context, with an introduction of
chatbot-supported communication channel as well as its comparison with existing
channels. Initially, the gaps in government service delivery were addressed and then
the potential for chatbot-supported communication between learners and service
providers was discussed. In addition, the factors that may significantly affect learners’
channel-choice were assessed to see whether communication style similarity between
learners and chatbots would lead them to use this communication channel. Rather
than being divider, this study mainly targets the advancement of communication
process between learners and MOOC providers by incorporating intelligent, timely,
fun, personalized, and efficient features of communication tools. As Al continues to
cover wider scope of services, its application in chatbot-supported communication in
e-learning setting can be highly beneficial for both learners and service providers.
From MOOC providers, it can have a considerable implication for staff and costs [53].
Cross-channel integration (or integration of the beneficial features of all communica-
tion channels in one platform) can lead to response consistency, timeliness, access to
the same data, and implementation of transaction in a single platform and without
conventional ways of learning process.

One of the limitations of this research is that it has been conducted in a single
cultural setting. However, extending this study to cross-cultural setting would be
highly beneficial for a higher validation of communication-style alignment. As com-
munication style similarity between learners and chatbot is a central focus, it might be
different in every country. Moreover, drawing from cultural differences, learners may
have different expectations from interacting with chatbots in terms of their function-
alities, fun features, service query types and others. In addition, only text-based
chatbot has been developed and tested in this study. It could be worthy to add visual
features such as avatars, facial elements to chatbot, and test learners’ preferences with
the use of Anthropomorphism scale.
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Appendix

Construct/item

Description

Source

Task value

Intrinsic or interest

Hagemeier and

value (IV) Murawski [54]
v1 I enjoy advancing my information base by exploring E-
learning chatbot
V2 The challenge of using E-learning chatbot for service request
is exciting
v3 I liked the challenge of retriving learning materials through

chatbot

Attainment value (AV)

Hagemeier and
Murawski [54]

AVl I value the prestige that come with using E-learning chatbot
for learning

AV2 I need the E-learning chatbot to fulfill my information
retrival potential

AV3 Completing information retrival through E-learning chatbot

allowed me to attain high sense of self-worth

Utility value (UV)

Hagemeier and
Murawski [54]

Uvil

I think chatbot can be an integral part of what I want to do in
future in terms of learning service

uv2

Chatbot usage is important because it provides me better

funcionality

Uuv3

I think chatbot can be beneficial because of my need for

personalized service

Cost of engaging (CE)

Hagemeier and
Murawski [54]

CE1 I worry that spending time for chatbot usage would take me
away from other activities

CE2 Prior to using E-learning chatbot, I was concerned that using
this channel would not be worth of effort

CE3 I worried that I would waste a lot of time using chatbot for
retriving the specific information

Informativeness [23]

(INFO)

INFO1 with the use of E-learning chatbot, I feel well-informed
about the service I request

INFO2 with the use of E-learning chatbot, I know how to request the
information based on my needs

INFO3 with the use of E-learning chatbot, I can retrieve more
information from linked sources

Enjoyment (ENJ) [23]

ENJ1

I find interacting with E-learning chatbot enjoyable
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Construct/item Description Source
ENJ2 I find interacting with E-learning chatbot interesting
ENJ3 I find interacting with E-learning chatbot exciting
Transparency (TRNS) [23]
TRNS1 The advice given by E-learning chatbot is easy to understand
TRNS2 The advice given by E-learning chatbot is not confusing
TRNS3 I understand about what E-learning chatbot talks about
Trust of Internet (TI) Lallmahomed
et al. [55]
T Internet makes me feel comfortable using it to interact with
learning services
TI2 I feel assured that legal and technological structures
adequately protect me from problems on Internet
TI3 Internet is a robust and safe environment to transact using
learning services
Irreplaceabilily (IRR) Zhang et al.
[56, 57]
IRR1 I think chatbots are superior to conventional channels in
learning service delivery
IRR2 I think conventional channels cannot complete some
functional tasks as chatbots do
IRR3 I think there are some functional differences between

chatbots and conventional channels

Personalization (PER)

Kim and Han

[58]
PER1 I feel that E-learning chatbot is tailored to me
PER2 I feel that contents in E-learning chatbot are personalized
PER3 I feel that E-learning chatbot is personalized for my usage
Communication style [23]

alignment (CS)

Cs1 I feel the language style of E-learning chatbot matches my
preferences

CS2 I feel the design of E-learning chatbot matches my
communication preferences

CS3 I feel E-learning chatbot communication with me in a style

that I like

Intention to use e-
learning service (INT)

Lallmahomed et al. [55]

INT1 I intend to use chatbot-supported learning services in the
future

INT2 I predict I would use chatbot-supported learning services in
the future

INT3 I plan to use chatbot-supported learning services in the

future
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Construct/item Description Source
Chatbot type (CT) [14]
Text stream I consider the text-based E-learning chatbot:

(1) Extremely weird; (2) Highly weird; (3) Moderately
weird; (4) Less weird; (5) Not weird at all
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Abstract

Massive Open Online Courses (MOOCs) target a large number of participants,
typically without entry requirements and for free. Inherently, the amount of teacher
support is limited and interaction is often limited. This exploratory study aims to
investigate whether characteristics of PBL can be implemented in a MOOC, thus
applying a student-centred instructional design. The results of two runs of the
MOOC Problem-Based Learning: Principles and design. Students at the centre! show
that it is possible to design a MOOC based on student-centred learning theories.
Participants discussed authentic problem cases in groups and followed a similar
structure as in regular Problem-Based Learning (PBL): a brainstorm phase in which
they collaboratively generated their own learning questions, a self-study phase in
which they individually searched resources to study, and a reporting phase in which
they collaboratively discussed what they had found. In the absence of tutor guid-
ance and feedback, participants learned with and from each other. Participants were
positive about the design, the learning materials, and the learning process in the PBL.
Successful groups managed to collect insights and genuinely co-construct knowledge.
However, the absence of a tutor makes means that this design is not comparable to
traditional forms of PBL and is not successful for all MOOC participants.

Keywords: MOOGC, online learning, problem-based learning, PBL, online collaborative
learning

1. Introduction
1.1 Research topic

Massive Open Online Courses (MOOCs) target a large number of participants,
typically without entry requirements and for free [1]. MOOCs have been proposed as
a way to make higher education accessible to a wide range of learners, independent
of time, place, and financial resources of the participants. However, inherently, the
amount of teacher support in MOOC:s is limited and interaction is often limited
[2]. At first sight, this seems at odds with current learning theories favoring a more
student-centred approach [3]. In face-to-face higher education, this has led to the
adoption of small group learning formats, such as Problem-Based learning (PBL) [4]
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or Team-Based Learning [5]. This raises questions about the quality of learning that
is possible in MOOCs. To what extent can principles of student-centred learning be
implemented in a MOOC?

1.2 Literature review

Historically, MOOCs emerged from the Open Educational Resources (OER)
movement. The term MOOC was first used in 2008 by David Cormier in relation to
the course ‘Connectivism and connective knowledge’ [6]. Although the first MOOCs
specifically aimed at co-construction, the vast majority of MOOCs have had a more
traditional teacher-directed design [7, 8]. The dropout in MOOC:s is often high,
typically more than 90% [9, 10]. Completion rates may not be a good way to assess
learning in a MOOC, because not all participants may have entered the course with
the intention to finish it [11, 12]. Regardless, MOOCs have been criticized for lack
of sound instructional design [10]. Collaborative working formats are not used,
participants work on individual assignments, and interaction is limited to discussion
boards and peer review [2]. Participants complain about the lack of interaction with
instructors and poor feedback from peers [9], whereas more interaction is a predictor
of completion [13]. A recent literature study showed that also for teachers involved
in MOOCs the incompatibility of expectations is one of the main challenges, i.e.,
they feel challenged to enact their teacher role well in the context of a MOOC [14].

From alearning theory point of view, the complaints and large dropouts are not
surprising. Student-centred learning theories stress that learning is a constructive,
contextual, collaborative, and self-directed process [3]. PBL is a well-known approach
to student-centred learning [4], aiming at co-construction of knowledge by students
centred around authentic problems. Typically, PBL groups meet face-to-face in the
presence of a tutor and follow a stepwise approach, which includes a collective brain-
storm or pre-discussion, followed by individual self-study, and a collective reporting
phase or post discussion regarding their findings [15].

Online PBL has been implemented successfully [16]. Research has shown that
synchronous online PBL group meetings with tutors can be similar to face-to-face
PBL, when students and tutors are motivated and prepared, and adequate technical
support is available [17, 18]. These conditions are not always met, and there are also
examples of online PBL with less favorable results during the pandemic [19] and
general concerns about online education potentially increasing systemic inequities:
at home, some students will have better study conditions and more control over
their own time than others [20]. PBL using asynchronous online tools, for example,
using only asynchronous discussion boards, appears to be generally less successful
[16], although it does seem that adding online interactions on a discussion board in
between face-to-face meetings can be a valuable addition [21].

In PBL, the role of the tutor is important. The tutor guides the learning process,
promotes in-depth discussions and facilitates collaborative knowledge construction [22].
Experiences with tutorless PBL have been mixed. One study found that experienced PBL
learners could manage tutorless meetings using ICT support, such as mapping software
and communication tools enabling to reach out to a tutor, when necessary. Students
enjoyed the increased autonomy, experienced more team cohesion and rarely sought
online tutor support [23]. In another study, three conditions were compared: traditional
PBL meetings with students and the tutor in one room, synchronous online meetings
with students and a tutor, and students meeting in a room with the tutor working asa
consultant, giving comments asynchronously and digitally [18]. The results show that
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the presence of the tutor was influential, regardless of whether the meetings were onsite
or online. Students reported less (self-perceived) learning and overall effectiveness

and slightly lower motivation when the tutor only gave comments asynchronically. In
this study, the researchers did not find a relation with students’ prior PBL experience.

In a third study, researchers found no differences in exam scores between tutored and
untutored groups, but students were more content with the learning experience in
tutored groups and there was more variation in exam scores for the untutored groups.
Furthermore, the authors stress that there were other forms of support available to all
students, such as formative evaluation and feedback [24].

1.3 Motivation for this study

In summary, many MOOCs employ a traditional teacher-centred instructional
design, which is in disagreement with current insights from learning theory, and
this likely contributes to suboptimal learning and large drop-out. PBL is a student-
centred approach that has been implemented successfully in many domains and con-
texts. PBL focuses on small-group learning with tutor guidance. There is evidence
that online synchronous PBL can be used successfully. In MOOCs, however, there
are no tutors and synchronous meetings are often difficult when participants live
in different time zones and/or are working professionals. There is limited evidence
that PBL does not always require the presence of a tutor, although most studies into
tutorless PBL did offer on-demand advice from a tutor at a distance or other sup-
ports provided by teachers.

It is clear that PBL in its classical form cannot be implemented in a MOOC,
since the massive character prevents designers from implementing much teacher
support, but there is clear need to develop cooperative learning activities in online
education [20]. Moreover, the authors of this study were driven by growth motives
and interested in exploring innovations in online teaching and learning [1, 25, 26].
Therefore, this exploratory study aims to investigate whether characteristics of PBL
can be implemented in a MOOC and, thus, contribute to a more student-centred
instructional design, while maintaining the massive and open education character of
MOOCs. We designed a MOOC about PBL (as content) that also followed the learning
format of PBL as far as possible.

2. Design of a ‘PBL MOOC

The MOOC Problem-Based Learning: Principles and design. Students at the centre!
was designed following PBL principles of learning as a constructive, contextual,
collaborative, and self-directed process. Learning is contextual because it is centred
around authentic problem cases of teachers, instructional designers and educational
leaders trying to implement PBL in their own curriculum. Table 1 gives the text of the
first problem. Later ones focused, for example, on the role of the tutor, problem and
curriculum design, and assessment in PBL curricula.

Constructive and collaborative learning are stimulated by making participants study
these authentic problems in groups. Participants in the MOOC are asked to form groups
in the first week. The first group assignment asks them to discuss task and role division
and work strategies with the help of a team Charter [27]. Subsequently, the groups work
on four authentic problem task. They are asked to hand in their work and peer review
the work of others, but there is no formal assessment.
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“I traveled to Maastricht, the Netherlands, to see whether their ,,problem-based learning” approach in education,
would be suitable for our educational program. I stayed a week at Maastricht University (...).

I learnt that students work in small groups guided by a staff member, called tutor. They discuss peculiar texts, which
they call “problems”. Students are requived to discuss these problems in small groups. Subsequently, they spend
considerable time in the library or at home, searching for and studying appropriate learning resources. Thereafter, they
meet again as a group and discuss the problem. Students have to do a lot on their own and they need to interact with
each other a lot.

In short, PBL offers a very different learning environment with diffevent building blocks: small groups, problems

and tutors. This approach is used in this university across a variety of disciplines, including medicine, health sciences,
psychology, business and science, with commonalities but also differences. They claim that it prepaves students well for
the demands of our curvent society.

I do not know, howevey, whether this approach is suitable for our own educational program. And I wonder how it
works and why. I need to know more...”

Table1.
Text of the first problem.

The instructions (Table 2) stimulate participants to follow PBL-style learning
activities. They are instructed to start with a group brainstorming about the problem
and to generate study questions for the group. The study questions are meant to guide
individual self-study using resources provided in the MOOC (recorded short lec-
tures, literature, examples, and links) and found elsewhere. In the discussion phase,
participants are instructed to share and discuss what they have learned from their
self-study. Self-regulated learning is stimulated by allowing participants freedom in
making groups, as well as the freedom to choose their own task and team approach.
The instructions in Table 2 force participants to collaborate and provide structure
in the form of a ‘collaboration script} while allowing freedom in, for example, role

Brainstorm phase 1. Discuss the problem description given above in your team. Brainstorm about what you
know already, and what you do not yet understand about [Problem name].
2. Generate questions that need further study.
3. When you have done this, ask one group member to submit a document with your
group’s list of study questions using the ‘Get Started’ button below.

Self-study phase 4. Study the materials individually. Watch the web lecture and other videos. Consult the
resources below. There is a long list of open and licensed resources in the bibliography.
5. Look for other relevant materials in your own collection or on the internet, e.g.,
searching with [suggested key words]. Try to find resources about PBL that fit your
disciplinary background.
6. Share your resources and experiences with your team (in the team space) and with all
participants (on Discussions [Title discussion board])

Discussion phase 1. Report to each other which resources you have used, and what you have learned from

them.

2. Discuss which of your study questions you can answer and which (old or new)
questions cannot be fully answered.
Optional: Share your experiences with other groups (on Discussions - [Title discussion
board])

3. Make a brief summary of the group discussion and the lessons learned. Be creative with
the format of your summary. It can be a document, but it can also be a concept map, a
word cloud, etc.

4. Ask one group member to upload your summary, using the ‘Get Started’ button below.

Table 2.
Instructions given to groups with each problem case.
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division and communication tools [25]. Arguably, the absence of a tutor to guide the
group puts a larger demand on the participants’ self-regulated learning skills.

The MOOC was implemented in NovoEd (https://novoed.com), a platform that
explicitly supports small group work. Each group was given a private group space
with chat facilities, file exchange, and facilities to schedule meetings. A more detailed
description of the design of the PBL MOOC and how it relates to PBL principles can
be found in [28].

3. Research methods
3.1 Study design

This study can be characterized as design-based research aimed at understand-
ing the complex world of educational practice [29, 30]. In this study, quantitative
and qualitative data are used to evaluate a MOOC designed in accordance with PBL
principles. The results contribute to an improved design for the MOOC, as well as the
theory and practice of PBL and online collaborative learning.

3.2 Setting

The MOOC Problem-Based Learning: Principles and design. Students at the centre!
was piloted in the spring of 2015 and subsequently executed twice in the autumn of
2015 and 2017. The MOOC was free and there were no entrance requirements. The
target audience was described as ‘teachers, course designers and managers in educa-
tion in all domains interested in Problem-Based Learning’ The two runs used a similar
course design with small variations. The workload for participants was estimated at
4-8 hours a week. There was no formal assessment, but participants who completed
the course were offered a ‘Certificate of Participation’

3.3 Participants

Participants subscribed themselves to the course. Those who filled in the profile
page and joined a group were considered active participants. A larger group of par-
ticipants joined and presumably looked at study resources, but never participated in
the PBL group activities (see Table 3). Data from the profile pages show that there is
amore or less equal gender division, a majority of participants over 30 years old, and
most teachers involved in education professionally. Their background in PBL varied:
most participants had no or some experience with PBL; a small minority had exten-
sive PBL experience. About two-thirds of the participants that filled in their profiles
had never taken part in a MOOC before. In both runs, participants came from all over
the world (see Figure1).

3.4 Data collection and analysis
For this study, the following data were used:
* Learner profiles and participation data logged by the platform;

* Evaluation surveys filled in by participants;
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Participants Active participants Groups
Run1 2799 794 109
Run2 849 301 37

Table 3.
Participants in the two runs.

Figure 1.
Participants voluntarily pinned themselves on a Google map (left run 1; right run 2).

* Assignments handed in by participants;

* Verbal interactions on the discussion boards on the MOOC platform;

* Group interviews with facilitators half-way and at the end of the MOOC; and

» Communication and collaboration in the group space of 21 teams (only Run 1).

For the log data, descriptive statistics were generated by the platform. For the
questionnaire data, descriptive statistics were computed using SPSS version 24.
Discussion fora and assignments were inspected, but not systematically analyzed.
Some quotes and assignments will be reported as illustrations. Group interviews with
facilitators were summarized and sent back to the participants for member check.
During the first run, the interaction in 21 groups was studied in detail to uncover how
virtual teams collaborate in online collaborative learning tasks. Detailed results of this
study are reported elsewhere [31]. Here, we will only refer to conclusions that relate to
how these groups followed the typical phases of PBL (see Table 2).

3.5 Procedure

The MOOC was advertised through the platform website, communication chan-
nels of Maastricht University (UM) and the School of Health Professions Education
(SHE), existing mailing lists (e.g., for alumni), and at some conferences (with flyers
and presentations). In the first week, participants formed groups and they filled in
and discuss a team charter. The course platform provided a shared workplace, but the
groups had full freedom in deciding how to work together and which communication
tools to use. They worked on four consecutive PBL problems. After handing in their
results, they were asked to peer review the results handed in by other groups. The
course facilitators kept a general overview, answered general and technical questions,
and provided general comments or tips in announcements and during short Google
Hangouts sessions.
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Participants who completed the course received a Certificate of Participation,
which could be downloaded from the platform. Questionnaires were sent mid-term
and at the end of the MOOC through the MOOC platform (automatically forwarded
to the participants’ e-mail addresses. All assignments and the content of the discus-
sion forum were downloaded after the end of the MOOC.

Participation in the MOOC was free and participants could withdraw at any time
without explanation. Participants subscribing to the MOOC were asked for permis-
sion to use their anonymized data for research purposes upon entering the platform.
Participants whose assignments are shown in publications were asked for permission
explicitly by e-mail when anonymity could not be guaranteed.

4. Results
4.1 Completion rates

Table 4 shows the completion rates for both runs. Completion rates for active
participants who had filled in their profile page and joined a group were considerably
higher (28.4% in run 1; 34.2% in run 2).

Group completion rates were 44% in Run 1 and 51.4% in Run 2, but all groups lost
members along the way. Data from questionnaires and profile pages show that groups
often shared a common interest (e.g., worked in a certain domain, e.g., an interna-
tional group of teachers in English, or a group of medical educators) or were based in
the same region.

4.2 Student satisfaction

Table 5 provides data from the questionnaire filled out by participants at the end
of the course. The responses show that active participants were very positive about
the PBL MOOC, and felt that they learned a lot. Team functioning and the short ses-
sions organized by the facilitators scored slightly lower. Comments on the discussion
boards confirm that active participants valued the PBL MOOC.

4.3 The PBL process in group learning

Contributions to the discussion boards and inspection of the assignments show that
participating groups followed a PBL-like process in three phases: brainstorming, formu-
lating learning questions, reporting and discussing results. On the discussion boards, it
was clear that some participants saw the PBL-based group work as a large benefit:

“All the best, and the MOOC has been an outstanding success for me, I have to say.
have always been a sceptic about MOOCs, and have never veally committed to one
before, but the attraction of working in small groups in a structured way (i.e. PBL!)
meant that I had to change my status late in October, from audit’ to ‘participant’|[...]
it has made for a memorable experience. We have enough active members still, even
at this late stage now, which is a very good sign I think.”

Others, however, struggled to find a good group: “I am having a problem with
my group. I was part of Group 7, but all of them left the course.” And: “I have [been]
unable to join any team in the last three days, hence unable to make any progress.”
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Participants Active Finished the course Completion rate
participants
Run1 2799 794 264 9.4%
Run2 849 v301 103 12.1%
Table 4.
Completion rates.

Item Run1 Run2

Mean on Mean on
Scale 1-5 (SD) Scale 1-5 (SD)

Overall, I am satisfied with the way this MOOC was organized 4.1(0.8) 4.3(0.8)

I have learned a lot during this MOOC 4.3 (0.8) 4.3 (0.7)

The content of this MOOC linked well with the level of my 4.2 (0.8) 4.1(0.9)

prior knowledge

This MOOC encouraged me to formulate my own specific 4.3 (0.8) 43(0.8)

learning objectives that required further study

This MOOC encouraged me to study the learning resources 4.1(0.8) 4.4 (0.8)

that were offered

I see how I can apply what I learned in this MOOC to ‘real life’ 41 (0.8) 4.4 (0.8)

(in practice)

The activities I performed in this MOOC are relevant to my 4.3(0.8) 4.4 (0.7)

professional goals or field of practice

This MOOC encouraged me to collaborate with my fellow 4.2 (0.9) 4.1 (1.0)

students

The collaboration with other students in this MOOC has been 4.2 (0.9) 4.1 (1.0)

productive for my learning

This team functioned well 3.9 (1.0) 39 (1.1)

In this team, I shared all relevant information and ideas I had 4.4 (0.8) 4.2 (0.9)

If something was unclear, we asked each other questions 4.3(0.9) 4.1 (1.0)

Team members elaborated on each other’s information and 4.1 (1.0) 4.0 (1.0)

ideas

The sessions (e.g., Google Hangouts) organized by the 37(11) 3.8 (1.0)

instructors were useful

The platform of this MOOC (NovoEd) worked well 4.0 (1.0) 4.2 (1.0)

Using this online learning system supported me in my learning 41(0.9) 4.2 (1.0)

I felt comfortable conversing through the online medium 4.0 (1.0) 4.0 (1.0)

I felt comfortable interacting with other course participants 4.2(0.9) 4.1(0.9)

Table 5.
Questionnaire results at the end of the course (n = 169 for Run 1; n = 104 for Runz2).

184

Inspection of assignments by the facilitators showed a large variety in quality.
Some were very superficial or even almost empty. Others were more elaborate but
mostly a list of individual contributions (identified by the name of the contributor)
without an in-depth discussion of results. Some groups, however, clearly constructed
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new knowledge, synthesizing their main findings in their own words and/or apply-
ing it to their own context. The problem designers commented that the quality of the
best assignments went far beyond their expectations. Groups submitted assignments
in different formats, mostly in text and/or concept maps (see Figure 2), sometimes
using more creative formats (see Figure 3).

Detailed analysis of the interaction in the group spaces of 21 groups in Run 1 con-
firmed this but also showed that groups collaborated in very different ways [31]. Most
groups opted for asynchronous interaction and this may have limited the amount of
discussion. A minority of groups engaged in a deeper level of discussion where input
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Figure 2.
Example of group product summarizing what the group had learned in a concept map (screenshot used with
permission,).
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Figure 3.
Examples of creative group products for the last assignment: A handbook summarizing lessons learned as “The
future of PBL, comparing PBL aspects to artworks, and an animation (screenshots used with permission).
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was combined and synthesized, with new insights developed collaboratively. We saw
the importance of having team members explicitly discuss team processes and task
division, and set clear expectations and timelines. Successful teams showed team
adaptability in a positive atmosphere and were able to plan reactively, which helped
them to deal with unexpected events.

5. Discussion

The results of two runs of the MOOC Problem-Based Learning: Principles and
design. Students at the centre! showed that it is possible to design a MOOC based on
student-centred learning theories. Participants discussed authentic problem cases
in groups and followed a similar structure as in regular PBL: a brainstorm phase in
which they collaboratively generated their own learning questions, a self-study phase
in which they individually searched resources to study, and a reporting phase in which
they collaboratively discussed what they had found. In the absence of tutor guidance
and feedback, participants learned with and from each other.

A part of the assignments shows truly creative and innovative thinking and
co-creation of knowledge. However, the envisioned kind of learning was not realized
in all groups, and the absence of a tutor is likely to have been an important factor in
this. Tutors are an important part of PBL [22, 32]. Another reason might be that many
participants did not have much experience in MOOC participation and may have
had limited digital literacy. Co-creation requires intensive brainstorming and discus-
sion, which is not well-supported by basic asynchronous tools such as chat and file
exchange that were provided by the platform.

The evaluation results show that participants who completed the MOOC were very
satisfied with the design, the learning materials, and the learning process in the PBL
MOOC. Individual completion rates were comparable to other MOOC:s or slightly
better: 9.4% in Runl; 12.1% in Run 2. cf. [10]. There was a large dropout, which may
have been caused by participants discovering that they do not have enough time or
that the course is not what they expected. Participants may have subscribed just to
look around, without the intention of completing the course [11, 12]. Higher initial
commitment and motivation, especially intrinsic motivation, might be related to
performance, perceived quality, and satisfaction [33, 34], but working profession-
als may be more driven by their current learning needs and knowledge gaps than by
completion or certification [35].

Completion rates of active participants were much higher (28.4% in Run 1; 34.2%
in Run 2), possibly because those who subscribed to groups were more motivated
from the start, but it is also possible that they felt a commitment to their group to
continue. There are indications that some participants could not find a suitable, active
group to work with. They may lack self-regulated learning skills that are important
in MOOC settings [36] and/or need more support to develop skills needed for virtual
group work [31]. One option would be to stimulate and support regrouping more
actively. It is not clear, however, whether participants would like to regroup halfway
through.

Groups form around common interests, and participants taking action to get into
a group are likely to be more motivated. Once in a group commitment may have been
enforced by social cohesion and social equalization, which is also typical of online
group work, may have helped to share information on PBL in culturally diverse
groups cf. [37]. On the other hand, some of the dropouts and poor group performance

186



MOOC:s and Problem-Based Learning: A Happy Marriage?
DOI: http://dx.doi.org/10.5772/intechopen.1001472

may be explained by social comparison. Exposure to exemplary peer performances
might cause participants to quita MOOC when they perceive that they cannot attain
their peers’ high levels of performance. Insufficient teamwork skills and digital
literacy skills [31, 37, 38] may add to this. MOOCs are bringing together thousands of
learners from diverse backgrounds across the globe. Research on inclusive learning
cultures in MOOC:s has only recently gained attention [39, 40].

6. Strengths and limitations

The MOOC Problem-Based Learning: Principles and design. Students at the centre! is
designed for a specific target group of people with a professional or personal inter-
est in education in general, and PBL in particular. This group may have been more
motivated to follow a PBL approach in their group work, so more research is needed to
explore whether similar student-centred MOOC designs would be possible for other
target audiences in other domains.

Another limitation of this study is that our data do not give much insight into the
quality of the interactions within groups and the reasons for the more in-depth dis-
cussions in some groups vs. the superficial discussions in other groups. Synchronous
PBL group discussions or specific tools to support brainstorming or knowledge
synthesis could be tried to improve the PBL group discussions [31]. Another option
would be to stimulate more explicit discussion of the group process [21, 25]. Future
research could explore if and how different styles of leadership and role division
might enable group participants to take over (part of) the role of a tutor.

7. Conclusion

In conclusion, this study shows that innovative student-centred instructional designs
for MOOC:s are feasible. The design of the MOOC ‘Problem-Based Learning: Principles and
design. Students at the centre!’ applies PBL learning principles of stimulating construc-
tive, contextual, collaborative, and self-directed learning. Successful groups managed
to collect insights from active group members, despite dwindling numbers of active
participants and a large number of participants who were new to PBL, MOOCs, and
virtual group work. However, the absence of a tutor makes means that this design is not
comparable to traditional forms of PBL and is not successful for all MOOC participants.
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Chapter12

Situating Self-Learning Video
Materials within the Paradigm

of the ARCS Model: A Hands-on
Experience

Arnab Chatterjee

Abstract

The ARCS Model of learner motivation looks into the various parameters that
foster learning. In this paper, I strive to show how a proper implementation of this
model and its various pedagogical ramifications can be profitably applied while
shooting video SLMs or self-learning materials for ODL/OL learners. I argue that
the strategies inherent in the making of video self-learning materials can be embed-
ded within the conceptual grid of the said model. This is based on a real, hands-on
experience while shooting videos for an English undergraduate course for ODL/

OL learners. Any topic for the learners had three videos—a trailer that was a quick
introduction to the subject matter, a slightly longer video that enumerated the
sub-topics within the topic, and the main video that explained the subject matter in
greater detail, with the inclusion of power point. It was increasingly felt that such

a tri-partite division would foster greater learner participation and involvement
instead of a single, long video that is likely to disrupt learner participation in this
teaching-learning paradigm. Thus, the ARCS Model’s applicability is extended to the
realm of video SLMs that are likely to result in the percolation of the target subject
matter deep within the learners.

Keywords: ARCS Model, ODL/OL, pedagogy, SLMs, teaching-learning

1. Introduction

The ARCS Model of learner motivation, pioneered by John Keller in 1979, relies on
the four foundational elements cardinal to learner motivation—attention, relevance,
confidence, and satisfaction. John Keller formulated this idea with the aim in view
that a proper synthesis of the four elements can alone result in learner motivation and
desired outcomes, if learning takes place within this positivist paradigm of expected
returns and value addition. Keller was of the firm view that the previous behavior-
ist theories were more concerned with external stimuli and paid scant attention to
learner motivation and its various ramifications. Though the effectiveness of the said
model has been time and again demonstrated with recourse to learner motivation of
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Figure 1.
The ARCS model of learner motivation. Image courtesy: https://educationlibrary.org/
model-of-motivation-arcs-instructional-design/

learners in ODL/OL modes ([1], p. 194; [2], p. 38; [3], p. 97; [4], p. 707). The applica-
tion of this model in various branches of knowledge, especially in ODL modes of
education employing open systems and instructional technologies, has been a nodal
point of investigation (Figure 1) [5].

As S, Kurt [6] puts it succinctly in his article entitled “Model of Motivation: ARCS
Instructional Design™:

With the rise of online learning, there has been renewed interest in John Keller’s
Instructional Model of Motivation. It is much more challenging to motivate students
online than it is in class. Keller’s model offers ways to keep students on task through-
out online instruction. It is based on expectancy-theory, which—assumes that people
are motivated to engage in an activity if it is perceived to be linked to the satisfaction
of personal needs (the value aspect) and if there is a positive expectancy for success
(the expectancy aspect).

2. Background and motivation

The author of the paper has been teaching in a certain dual mode, UGC-
recognized university in India. A dual-mode university is an institution of higher
learning in India where students can pursue their degrees both through conventional
and regular mode/s and the online and distance modes of instruction. As part of his
daily activities at the CDOE, or Centre for Distance & Online Education, he is sup-
posed to prepare SLMs or self-learning materials for the online and distance education
students. In course of time, there was a need to prepare and shoot videos for instruc-
tional efficacy in line with online learning platforms like the MOOCs—SWAYAM,
Unacademy, Course Era are some of the cases in point that employ online videos that
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explain a topic clearly and that seek to engage the learner with a more pronounced
trajectory. A video room was made available where the videos were shot. To make the
topic more accessible to the learner, the video related to a particular topic was decided
to be divided into three distinguishable parts: (i) a two-minute video that opened

the topic with an interesting anecdote or story, coupled with the quick introduction
of the presenter, (ii) a six-minute video that explained the topic in some detail with
the relevance of the topic for the online learner, and (iii) a twenty- or thirty-minute
video that explained the topic in detail with the accompaniment of a power point
presentation.

This three-level, tri-partite division looked germane to the educational motivation
model proposed by the American educational reformer and psychologist, John Keller
(1938) who proposed the ARCS Model of learner motivation wherein he postulated
the idea that external stimulus is more vital and is often conducive to learning when
the appropriate learning environment is created. Keller was more concerned about the
external factors that motivated the learner, and was less concerned about what hap-
pened inside the learner, much in the lines of Skinner who was keen to measure and
determine external stimulus through his novel experiments with pigeons. The ARCS
Model of learner motivation is firmly based on the behaviorist models that went before
him that emphasize on repetitive, positive reinforcements that foster the learning pro-
cess. However, the recent upgrade to this model pays attention to some of the hitherto
neglected theories that lay special emphasis on “emotions and intrinsic motivators as
drivers” (Waggindton and Dell Arcs Motivation and Distance Learning). Also, there
look some problems in the application of the said model for learners who are already
motivated and are not in special need for extra dose of motivation. Also, the theory
looks to be heavily influenced by the idea and constructs of volition as a motivational
construct, popularized by Kuhl. Here, “positive reinforcements” lead to pronounced
learning patterns, especially in the third phase of the theory called “Confidence.” It
is only when positive and salubrious learning situations are created when a positive
learning pattern emerges. The said model was extensively field tested and then applied
to a wide range of educational stakeholders.

The author, in light of the above background, was motivated to see how the video
self-learning materials and this tri-partite division for better instructional efficacy
could be situated within the conceptual grid of the model proposed by Keller. As a
department that aspires to achieve the status of a full-fledged wing of research and
support, much in lines with the credo of the university, the author thought it incum-
bent to look at such instructional strategies within a theoretical background in online
and distance education.

3. The research gap

Previous research in online instruction and the use of motivational videos are
mostly concerned about the efficacy of these in context of online learning and
learning theories. There exists sufficient literature with respect to the ARCS Model
and its dexterous application in online and distance teaching, especially with regard
to non-completion of courses [1], learning independence in elementary education
[7], motivation [8], and application in courses per se and the results obtained thereof
[9, 10], and little research has been conducted on how the said model can be stud-
ied within the conceptual grid of self-learning video materials and content. These
studies take into account the myriad ways in which the famed instructional model by
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Keller proposed in the 1980s find numerous applications in different areas of flipped
and blended learning, especially in areas of instructional pedagogy and praxis, but
literature is relatively scarce when it comes to the application of the model in develop-
ing online, especially video content. There is no denying the fact that the model has
been tested by other researchers and found applicable and relevant in a number of
instances, but the biggest application of the same is in the way it has been applied to
instructional motivation and how it can elicit learner autonomy and participation.
However, a substantial learning content is online now and especially in the form of
online videos, and the matter to what extent such videos can elicit learner motivation
is a matter of debate. Making video content for the sake of content will be ultimately
self-defeating, and it remains a matter of open debate so as to what should be and not
be the stuff of video self-learning materials that aid learner growth and autonomy.
One of the increasing and pronounced strains in the application of the ARCS Model
is to fish out the areas that aid learner empowerment and this paper looks to fill the
gap with recourse to the development of electronic content and situating it within the
conceptual grid of the said model.

4. The methodology and conceptual grid

It is rather difficult to ascertain any one methodology or theory that can be used in
distance and online education. The reasons range from the diversity of mechanisms
used to elicit learner participation to that of the competing ideologues at work see to
it that the best theory of learner motivation is at work. A methodology is a sustained
application of any theory and how the theory explains and shapes the resultant
discourse of the theory. Online, flipped, and blended learning styles all have their
own methodologies and learning styles, and owing to the plethora of techniques, any
one single, monolithic theory and the use of the same are rather difficult. The noted
online teaching expert and theorist, Terry Anderson has opined that it is rather dif-
ficult and cumbersome to build an over-arching theory of online education:

As noted, Terry Anderson (2011) examined the possibility of building a theory
of online education, starting with the assumption that it would be a difficult, and
perhaps impossible, task. He approached this undertaking from a distance educa-
tion perspective, having spent much of his career at Athabasca University, the
major higher education distance education provider in Canada. While he acknowl-
edged that many theorists and practitioners consider online learning as “a subset
of learning in general” [...] he also stated: online learning as a subset of distance
education has always been concerned with provision of access to educational expe-
rience that is, at least more flexible in time and in space as campus-based education
(in [11], p. 176).

Anderson focused on a number of well-respected theorists here, including
Bransford et al. (1999), who posited the idea that learning is dependent on the four
parameters of community centeredness, learner centeredness, knowledge centered-
ness, and assessment centeredness. Anderson was more interested with the con-
nections, rather vital connections that are made between peers, the learner, and the
teacher (Figure 2).

What can be easily understood from the picture above is the way learning in the
online mode is an interconnected whole. True that many educational theories do well
document the importance of this interconnectedness, called constructivism, but
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Courtesy: https://www.researchgatenet/publication/351983909_A_Case_Study_of ESL_Students%27_Remote_
Speaking_Class_Learning_Experiences_in_a_Canada_University_During_the_COVID-19_Pandemic/
figures?lo=1 courtesy: Min Huang.

Anderson’s Model takes into account the four factors of the centeredness that is so
vital on online learning. The given model pays due regard to the resources at work,
the mode of study in the online sphere (synchronous or asynchronous), the general
environment per se, meaning the community of the learning tools at the disposal of
the learner, and the myriad ways in which the learner can participate in the entire
teaching-learning process.

Further applications of Anderson’s method can be situated within what is called
the Activity Theory of learning, which also takes from educational psychologists
like Lev Vygotsky. AT is an eclectic theory that finds its numerous applications in
social sciences and other applications in learning as a cardinal point of emphasis.

It has its genesis in the Soviet psychological activity theory popularized by Sergei
Rubenstein in the 1930s. Activity Theory goes beyond the traditional reflexol-

ogy and classical conditioning, the latter proposed and developed by Pavlov and
Skinner. It is a systemic approach that tends to look at an entire unit as a mode of
analysis rather than its constituent parts. More of a meta-theory than something
else, it pays attention to the gamut of experiences that a human being may have
while situated within a social setting. It pays due regard to factors such as environ-
ment, personal history and other associated factors, motivations, and the immense
complexity of real-life situations. According to the ethnographer Bonnie Nardi, AT
is more concerned with the unity of consciousness and activity. Very effective in
studying case studies and ethnographic studies, Activity Theory looks at the issues
just mentioned with a qualitative lens. At the end of 1990s, there were further
improvements and hence emerged yet another variant of AT, now called SSAT or
systemic structural activity theory. The development of SSAT has been specifi-
cally oriented toward the analysis and design of the basic elements of human work
activity: tasks, tools, methods, objects and results, and the skills, experience, and
abilities of involved subjects.
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5. Applications of the methodology and relevance to the ARCS Model

While a theory helps explain complex phenomenon and bind concepts, methodol-
ogy may be seen as a concrete application of that theory and how it can be put to best
use in a real-world setting. The ARCS Model of Attention, Relevance, Confidence and
Satisfaction look at increasing learner autonomy and participation, and this means that
the learner in an online setting is firmly placed within the grid of the teaching-learning
paradigm. S/he is presented the topic in ways that will percolate deep within and this
is achieved in a systemic process where materials are presented in ways that will ensure
optimal learning. Anderson’s aim to bind various aspects of online learning, no matter,
however, difficult that might be and Activity Theory reinforce the idea of online activity
and how the same is presented to the learner in piecemeal initially, and then explained
in ways that ensures the attention of the learner in question brings home the idea of
motivation and the overall environment that is two of the many parameters that AT
looks into. SAAT and its application in the hands-on experience bring home the idea of
how the latent skills, motivation levels and tasks, tools, methods, and objects coalesce
to bring about the various parameters that need to be combined or taken into account
together to elicit learner participation. While the paper involves the ARCS Model as a
theoretical tool to bring forth its main idea of learner participation through the use of
video SLM, it also employs many facets of Activity Theory and the multifarious ways
in which the latter takes into consideration the total learning “environment” at work
to elicit learner participation. While breaking a topic into its constituent parts in form
of the tri-partite division, the paper also looks into ways in which this methodology
involves both the learner and the instructor positioned within the online environment
in a fruitful, symbiotic relationship of the learning environment. AT pays attention to
the fact that a learner is situated within a learning paradigm—within a social and semi-
otic matrix that employs the instructional design, learning objectives, and outcomes,
the world of the hyperlink and above all, the discourse of mutual understanding and
learner participation. Since AT is more concerned with the “gamut of experiences” that
a learner may have while situated within a social setting, it is imperative that the appli-
cation of the ARCS Model and its aim to elicit learner autonomy and support is quite in
line with this methodology of AT, but this also means that this idea of video self-learn-
ing materials and the strategies employed to gain learner attention and independence do
employ AT as a methodology and Keller’s model as a theoretical tool of analysis.

6. The ARCS Model: further discussions

Each element within this model can be broken down into three sub-units that
constitute the four main elements. For example, the first element, that is, attention
can be sub-divided as comprising three sub-elements:

a.The perceptual arousal of the students must be an event occurring within the
learning process.

b.This is followed by the inquiry arousal where the online instructor asks a few
questions that pique learner interest further.

c. This is concluded by what is called—variability—the instructor takes recourse to vari-
ous multimedia to prove a point and later sub-divide the students to work in groups.
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This can be repeated with the other remaining three elements. For example, the
second element relevance may comprise of sub-units like (a). goal orientation, (b).
motive matching, and (c). familiarity.

Whatever be the thrust of investigation, the focus has been on learner motiva-
tion and how instructional design can help foster this. Since any ODL mode of
instruction relies on technology-mediated learning, it is important to keep in mind
its various ramifications vis-a-vis the methods “that go into it and how this mode of
instruction relies on a teacher-student symbiosis in acquiring various ways to provide
instruction”™

There is no one method for providing ODL, so a wide variety of courses are
described as open learning “oras_distance learning” [...]. The variety is instructive.

In some cases, students work almost entirely by themselves (e.g., correspondence
courses); in others, they study in groups (e.g., interactive radio); and in still others
they might meet together at intervals (e.g., distance teacher training). There is an
equally wide variety of purposes to which ODL is put, ranging from primary educa-
tion to post-school study of the secondary curriculum and, ultimately, professional
updating [12].

India has a diversified population and the need of the hour is to increase the skilled
task force of the nation. Since the arrival of the present government at the Centre,
the same has stressed more importance on the concept of a new nation that will not
be divided along digital lines. This is to say that there has been a resurgence of tech-
nology-mediated learning and the spurt of new e-platforms of learning like Udemy,
Unacademy. e-Skill India, SWAYAM, and others. The empbhasis is on the concept of
technology and learning for all. These platforms emphasize on the deft use of videos
for effective learning. True that technology best leads to learning and its resources
should be used wisely [13], these platforms provide materials to the students through
the use of videos that are readily comprehensible to the students. As it can be well-
understood, videos are indispensable when learning has to be more effective ([14], p.
1061) and the use of such videos leads to greater learner participation ([15], p. 323).
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For example, the SWAYAM program launched by the AICTE or All India Council
of Technical Education, New Delhi, there is an increasing use of videos to elicit
learner participation and this has led to the immense popularity of the said project to
strengthen the skill building capacity of the learners. It is not only the digital literacy
that the nation needs, for mere use of technology might be self-defeating if that does
not lead to the achievement of quality outcomes, and may lead to—digital divides
(UNCTAD—Foreword, [16]). Similarly, other e-platforms of learning like the Course
era that has virtually every kind of program available at its disposal to further learner
participation, there is an increasing use of videos to help achieve the avowed objec-
tives of the said program as well (Figure 3).

Online learning platforms like these use the aid of videos to elicit learner
participation.

7. Aims and objectives
The paper looks forward to achieve the following objectives:

1.1t seeks to situate the video self-learning materials within the paradigm of the ARCS
Model as popularized by Keller and investigates how the same can be explained and
further explored with recourse to Activity Theory that looks forward to integrate
the cognitive level with the perceptual level in real world settings. It looks forward
to situate the video SLMs in line with this methodology and the theory of learner
participation and motivation that takes a more pronounced trajectory with recourse
to learning experiences and attitudinal predilections vis-a-vis content.

2.1t looks at the gradual progression of the 2-minute, 6-minute, and 20-minute
videos and looks into the practical application of the said model to buttress the
idea that the fragmentation of a long video is feasible into smaller parts or micro-
units, as they are expected to percolate better into the learners to ensure better
learner participation.

The paper is a real, hands-on experience on the issue of the preparation of video
self-learning materials for an undergraduate course in a certain university in India
in the Centre for Distance and Online Education. The video content developer was
entrusted with the job of preparing a series of video lectures for a paper on English
language and comprehension called Integrated Professional English. It is a university
course and all the students in humanities and engineering disciplines had to take the
paper to pass successfully in the said paper. The syllabus of the paper was divided
into four COs or competencies and each had components as diverse as elementary
grammar and composition, workplace documentation and communication, formal
communication and etiquette and external, coupled with internal communication in
the professional sphere. The paper seeks to evaluate the 4 _integrated skills of LSRW,
viz., listening, speaking, reading, and writing. Thus, components are divided for each
skill in a particular CO or module in order to hone all four skills in a learner. Since the
said CDOE was engaged in making SLMs or self-learning materials in the shape of
tangible reading materials, it also carried on the novel idea of walking a bit an extra
mile and preparing content for videos with the help of a dedicated fleet of content
designers. Initially conceived as a single, long video, it was later decided to split it into
three parts as follows:
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1.PHASEI: A 2-minute video that introduces the course and the instructor, often
starting with an interesting anecdote to pique learner interest. The video begins
with an interesting anecdote or story and tries to hook the learner’ interest by
analyzing the subject matter firmly in the discourse of practical applicability of
the topic in a real-world setting.

2.PHASEII: A 6-minute video that builds upon the previous 2-minute video and
that explains the course in greater detail, situates it within the conceptual grid of
relevance within the ARCS Model. Students are told why they need to watch the
video and what they can expect to gain from this. This phase relies on two vital
parameters within the ARCS Model—relevance and attention. By situating this
part of the video within the said parameters of relevance and attention, learner
motivation gains an upward trajectory and the student is riveted to the video.
This second phase of the video gives credence to the idea that learner motivation
can be increased if these parameters are given adequate attention. This part of
the video might also be seen to be the phase where a form application of the AT
is seen—online learners are made to be part of an entire community of learners-
teachers along with an entire array of complex, embedded networks, that in-
cludes the online platform, the discourse centering on learning, realia, the world
wide web, the schemata of the learner that is set into motion and how it is set to
be replaced by new knowledge. This phase also prepares the learner as well as the
teacher on the deft “negotiation” of meaning—there is no one, “correct” way to
learn and thus, it becomes incumbent on the part of both the parties to settle on
the most appropriate way to negotiate meaning and the aim of the topic to engage
the learner in meaningful settings. This phase is vital as without this, the potential
learner will not be in a position to move meaningfully to the third phase.

3. PHASEIII: In this particular phase, attention is given to a long, 25-30-minute
video where the instructor talks about the main matter of attention, or in simple
words, the main topic under consideration. Since the two earlier phases have
already been covered, this particular phase takes into account the fact that learner
attention and relevance of the subject matter have already been achieved. In this
phase, the two other remaining parameters are expected to be achieved—that of
confidence and satisfaction. Since the learner has been already exposed to a posi-
tive learning environment since the beginning, it is expected that s/he would be
more attuned to assimilating the subject matter with positive outcomes. This phase
is a summation of the earlier two phases wherein more attention was given to in-
ducing the leaner to accept the initial learning environment. It had more to do with
the positive stimulus during the learning plan than the plan per se. The two phases
look into various ways in which the online learner as well as the instructor is firmly
situated within the paradigm of Activity Theory—how various modes of appre-
hending reality and the integration of skills are achieved. The skills here are those
of attention and relevance gathering—the multifarious ways in which the learner
understands the subject matter as a sunset of the larger world viewed through the
lens of the various cognitive constructs and negotiating parameters.

This model of learner motivation was applied to a course called Integrated
Professional English, a compulsory paper that was offered as a university course to
the combined students of BBA, BCA, B.Com and other allied streams. The paper
contained elements of grammar, composition, communicative competence in formal
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contexts, that is, in a professional setup. Other allied areas that were open for investi-
gation were documentation and its various ramifications in a formal context as well.
As it has been well pointed out by language experts, a knowledge of elementary gram-
mar is necessary for communicative competence (American English “Teachers Corner”
[17]), but it has also been observed that students shy away when they are confronted
with the dry and unappealing rules of the internalized system of a language system
that grammar represents. Since the first module of the syllabus dealt with grammar,
it was deemed more important by the course instructor to resort to this model of
learner motivation to look into the possible strategies to help the student assimilate
the contents of the course (Figure 4).

In this part of the video, the following steps were taken to pique learner interest
and participation:

a.The course instructor welcomed the students and started the lesson with an
anecdote or a useful story that highlights the importance of grammar and punc-
tuation. The example that was taken into consideration is the following sentence:'

“Woman! Without her, man is nothing. “Woman, without her man, is nothing.”

It was stressed that with a subtle play of the punctuation marks, the entire mean-
ing of the sentence changed. Many other examples were supplied to hook the learner’s
attention, well in keeping with the ARCS Model of motivation. The section also saw
the course instructor introducing himself with a smile trying to connect with the
online learners then and there (Figure 5).

In this particular video, which can be seen as a spontaneous extension of the previ-
ous, 2-minute video, the instructor welcomed the learners and made a slight reference

IPE - Integrated Professional English

WHAT IS DOCUMENTATION ?

Figure 4.

Th%f 2-minute introductory video. Photo courtesy: Centre for Distance and Online Education, KLEF University.
(All the videos stills are courtesy of the Centre for Distance and Online Education, KLEF Deemed to be
University, Vaddeshwaram, Andhva Pradesh State; India. Special thanks to the esteemed Director for giving
permission to use these stills for the purposes of the paper. Copyright KLCDOE Studio, 2023.)

! Such anecdotes are useful in soliciting learner interest and induce them hoolked to atopic.
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Figure 5.
The 6-minute extension video. Photo courtesy: Ibid.

to the previous video where the topic was introduced. The instructor begins with
an elaborate mention of the topics within the module/unit and progresses with the
enumeration of them. The video also gives them some idea about the wider implica-
tions and applicability of the topic and what are its various applications in the job
market. This section talks about the various forms that documentation can assume in
a professional setting (Figure 6).

This main video may be seen as a natural extension of the previous two videos.
Here, the course instructor, after having prepared the necessary ground for learner
motivation, proceeds to acquaint the learners with the main topic within the

INTEGRATED PROFESSIONAL ENGLISH @KL | CDOE
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Figure 6.
The 20-minute main video. Photo courtesy: Ibid.
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particular module. The power point associated with the topic was flashed on the
screen and the instructor summed up the major ideas within a particular slide. This is
the longest part within the entire spectrum of three videos. Had not the instructor not
taken care of appending the two earlier videos, this entire section would have looked
uninteresting and dull to an online learner.

After having taken stock of all the three stages in a particular topic with recourse
to the ARCS Model, the online learner is expected to have absorbed the topic in
consideration and would have been exposed to all the four levels: attention, relevance,
confidence, and satisfaction. The first two videos are supposed to cover the first two
parameters, vig., attention and relevance. The learners are first exposed to a positive
learning environment where the smiling subject expert or counselor welcomes the
online learner and starts discussing the topic by giving some real-life examples that
are relevant to the learner. In the next stage, the learner is given an idea about the
topic in detail and in what can be called—micro-units; each sub-topic is presented
within a slide in a particular power point presentation.

8. Further discussions and future applications

The above-mentioned hands-on experience asks many questions. To what extent
is such a tri-partite division of a subject or topic of discussion feasible? Though it
was applied to a group of undergraduate students who had an English component as
a compulsory paper, but does the application of Keller’s model indeed elicit positive
responses—for instance, what happens to a learner who is already motivated and may
find this approach to learning redundant?

9. Conclusion

The ARCS Model is a motivational model that looks into the factors that facilitate
the teaching-learning process. This paper has presented a real, hands-on experience
conducted with recourse to a paper of English language meant for undergraduate
online learners. The paper has tried to show how the idea of making videos for online
learners in an online setting can be situated and firmly embedded within the para-
digm of the ARCS Model as propounded by Keller.
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Chapter 13

Cultivating Active Learning and

Learner-Centered Pedagogical
Practices on MOOC:s

Fatima Al-Abdulaziz and Ahmad Q. Al Darwesh

Abstract

Massive open online courses (MOOCs) have innovated the field of education.
These courses are delivered online, attracting students from around the world in
a single course. We argue that the design of these courses should leverage student-
centered pedagogies that encourage fostering critical and analytical skills, two
important twenty-first-century learning characteristics. The goal is not only to deliver
a content-driven course but also to promote active learning through three types of
learner-centered interaction: learner-content, learner-instructor, and learner-learner.
Applying concepts and information entail guiding the learners and increasing their
responsibility for their own learning. An example of learner-instructor interaction
is feedback given by the discussion led by the instructor. Assigned collaborative
activities such as small-group projects and group problem-solving assignments could
enhance the learner-to-learner interaction.

Keywords: online learning, massively open, active learning, activity theory,
technology-enhanced learning

1. Introduction

Increasingly, massive open online courses (MOOCs) are gaining more attention
from researchers in the field, although some are approaching them with less enthu-
siasm than others. MOOCs are often described with a tone of criticism as “disruptive
innovation,” which has given a warranty to the speculation floating around the
literature about its negative influence on higher education—even though the technol-
ogy itself is far from disruptive. Understandably, a platform that follows a didactic
structure around its content development, curriculum design, and assessment could
raise legitimate questions about the viability of its pedagogical approach. Especially
true that we live in an era of learner-centered pedagogies in our face-to-face settings
with stupendously successful results. However, many negative views became more
convinced about the opportunities MOOCs offer amid the COVID-19 pandemic.
Having forced many countries around the world to shift from offline to online classes,
online learning, and by extension MOOC:s, has proven their utility in offering afford-
able access to learning and knowledge. And this led to their current status: MOOCs
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have become more relevant in higher education and lifelong learning, particularly in
engendering twenty-first-century learning characteristics.

These learning characteristics could be described by the four Cs of twenty-first-cen-
tury skills: critical thinking, creativity, collaboration, and communication. However, as
things currently stand, MOOC:s are still facing an apparent pedagogical limitation that
can hardly be reflective of learner-centered learning due to factors associated with the
invariability of culture and discourse. The internal design of MOOCs is intended for
students regardless of their geographical location and cultural background. Its exterior,
by contrast, that is, its content design and discourse is rather facilitated within an
Anglo-Saxon mindset. This may preclude the inclusion of students whose learning con-
texts such as Asia and the Middle East come with vastly different experiences. Hence,
the current pedagogical apparatus of MOOCs, we argue, are in dire need of the active
learning approach in order to develop and nurture the twenty-first-century skills.

In this chapter, we are adopting the activity theory to argue that to accommodate
cultural and discoursal variability, the student’s learning experience must exist in a
virtual social fabric in which they interact, engage, and belong to a community of
practice within the MOOCs environment. Activity theory is viewed from the perspec-
tive of the student and their interaction with other peers, the instructor, as well as the
content. This chapter is divided into three sections: The first section delivers a propi-
tious view of the pedagogical framework that should be used in designing MOOC
platforms. The second section investigates the cultural, pedagogical, and technologi-
cal limitations in non-Anglo-Saxon learning contexts. Finally, the third section draws
on the first two in cultivating active learning, as informed by activity theory and in
consideration of the aforementioned limitations.

2. Current pedagogical frameworks in designing MOOC platforms

Theories that emphasize self-learning using technology have influenced MOOCs.
Many of these theories were based on philosophical and hypothetical concepts that pro-
mote individual learning. However, learning online is not isolated from what happens
in the actual classroom. Students still need to interact with each other and exchange
thoughts and ideas, and this is what would help them to construct meaningful learning.
The social aspect, even in an online setting, is an essential component of learning, as
many learning theories have indicated. MOOCs students need to communicate with
each other and the professor to become part of the community and to complete the
course. One of these theories is activity theory, which argues that learning occurs when
an individual is part of the community and through a social context. It refers to a variety
of sociocultural theoretical perspectives that address real-world complexity.

According to Engestrém, communication is a specific human activity necessary to
be considered as part of the community. Specifically, activity theory emphasizes group
versus individual on cognition and constructs real-world experience. Furthermore, it
refers to a psychological framework based on the concept that humans are defined by
the activities they perform on objects in the real world and by the tools used to accom-
plish these activities. In addition, these activities occur within the social, cultural, and
historical contexts that give them meaning [1]. The following theory model displays
the interactions between the different elements, which are the subject and the object
mediated by the community. All the interactions between the subjects should follow
structured instructions and collaborate in the community (Figure 1) [2].
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Figure 1.
Activity theory model adopted from Jaworski and Potari [2].

This chapter adopts the model of the activity theory as a framework that explains
how the students learn as part of the social context. According to the activity theory
model, in MOOCs, a student is the subject, and the student is using an online tool to
reach a certain learning outcome. In addition to the tools, the theory model emphasizes
different components, which are the community, rules, and collaboration. MOOCs are
mostly offered by American institutions where the instruction pedagogies influenced
by the teaching approaches are common in the American education system. However,
a massive number of the registered students in this class are from different countries
that are following different teaching approaches such as grading, class participation
requirements, and others. Also, cultural sensitivities and teaching pedagogical differ-
ences should be in consideration [3]. Setting up the rules and course policy would limit
the student’s dropout and help the students to reach a desired outcome [4].

Since MOOC is an open learning opportunity that allows students worldwide to
register for a course, it is worth considering the students’ community. Addressing
the different aspects that the activity theory might help in designing and developing
these courses and, therefore, enhance the students’ engagement. The model should
clarify how the students interact and actively participate in online classes. Activity
theory indicates that students should not only be cognitively engaged to learn rather
than make meaning of their learning by engaging in a community. This requires the
MOOC:s students to stay active in terms of the class communication. MOOC:s classes
are like any other online learning context in which students should use email, discus-
sion forums, or blogs to communicate. Students who registered for the MOOC were
required to create their network and seek the answers to their questions. Studying
online in MOOCs is not a linear approach to teaching, as it does not offer class content
in the traditional way. Therefore, MOOCs instructors should consider creating a
class structure that allows students to interact with each other. Assigning a group
assignment or project would provide the opportunity for the registered students to
be actively engaged with each other. Offering the students step-by-step instructions
and setting up the expectations of their role as online students may help them to
stay active. Setting up the rules and regulation is another aspect that activity theory
emphasizes. It is very critical for online students to manage the expectations of their
responsibilities. They have to be aware of how to collaborate, complete their tasks,
and reach the goals by achieving the intended learning outcomes [5].
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The MOOC:s instructors have to be aware of the challenges that may face their stu-
dents in such an online context, which involves a large number of students. The main
challenges that many registered students in MOOC courses may face are the lack of
the instructor present, self-efficacy, and computer and English literacy as mentioned
earlier in this chapter, especially for the students in the Middle East or other develop-
ing countries [6].

In a traditional classroom, the presence of the instructor would make the com-
munication and collaboration inside the classroom easier with less efforts from the
students. Usually, the instructor gives instructions at the same time as the class and
arranges the class communication between the students inside the classroom. This
would help the students be cognitively focused. However, in an online context such
as MOOC with a large number of students registered, instructors should create a
learning environment that encourages their participation. Also, instructors should set
up the expectations of the students’ participation and communication. Unlike the tra-
ditional classroom, the instructors are required to follow up and remind the students
frequently of all the expected work they have to turn on or work on [7].

Instructors who are teaching MOOCs should be aware of the self-efficacy factor
that may impact the students’ learning and participation. Many of the students who
registered in MOOC:s classes are from around the world. The massive number of stu-
dents requires MOOC instructors to be aware of the different instructional pedagogies
that the students are used to. Students who are from developing countries or the
Middle East tend to take a passive role in the classroom as they may be used to teach-
ing pedagogies that are driven by the behaviorist learning theories. The behaviorist
teaching approach focuses on individual learning and views learning as a measurable
behavior. This teaching approach is different from what the students may be exposed
to in the MOOC experience [8].

Since MOOC:s are open to students from a variety of educational environments,
there could be presence of challenges related to the impact of sociocultural factors,
especially if the course follows a pedagogical style different from what the students
are exposed to [9]. According to Fischer [10], “A fundamental challenge for cultures
of participation is to conceptualize, create, and evolve socio-technical environments
that not only technically enable and support users’ participation but also successfully
encourage it. Participation is often determined by an individual’s assessment of value/
effort. The effort can be reduced by providing the right kind of tools with meta-
design, and the value can be increased by making all voices heard by supporting social
creativity.”

3. The status of MOOCs in the Middle East and Asia

Since 2012, MOOC:s courses have begun to attract a massive number of students
around the world. In 2013 alone, students from English-speaking countries such as
the United States and the United Kingdom comprised the majority of enrollees on
Coursera, one of the first online learning platforms to emerge on the market. More
astonishingly, in the same year, MITx MOOC was able to deliver courses to students
from 194 countries [11]. From there, the spread of MOOCs never stopped; increas-
ingly, more students from other parts of the world such as Africa, Asia, and the
Middle East found an alternative learning opportunity by attending online courses
[12], which is a testament to the utility of MOOCs in simultaneously delivering
content knowledge to students regardless of their geographical location, unlike
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traditional education, which could only successfully deliver instruction through a
controlled classroom size.

The following year witnessed a significant rise in the variety of subjects from dif-
ferent institutions. Shah reports that the number of MOOCs providers doubled to 400
universities [13]. The increasing interest among not only Western students but also
international students shows that what these institutions offer in their MOOCs are
worthwhile incentives. And students have various motives to engage with these online
courses, depending on multifaceted cultural and educational factors. However, unlike
the North American and European contexts that have enjoyed relative success with
MOOC:s, the success of MOOCs in non-English-speaking contexts has been propelled
away by numerous impediments such as the lack of digital literacy, poor IT infrastruc-
ture, pedagogical setbacks, as well as language and cultural barriers.

Ideally, students who are partaking in MOOCs need to adjust the skillsets they
have acquired from their traditional education. One thing to bear in mind about
MOOC:s is their democratized nature, which is the backdrop ideology behind the
initiative. Democratization of knowledge involves making it equally accessible for
everyone while blurring the line between the student and the instructor [14]. While
the intended vision of democratization was to equalize the role of instructor and stu-
dent, this kind of virtual environment in fact limits the instructor’s traditional role.
As of consequence, the responsibility of learning is greatly shouldered by the student
due to existing in an open-ended network space.

This necessitates that the students gain the ability to socialize differently from the
usual in-person setting and be aware of certain behaviors and newly emergent social
etiquettes. As for readjusting their academic skills, information literacy, that is, being
able to identify, locate, aggregate, synthesize, and evaluate knowledge to address or
solve problems is a prerequisite to navigating through the content in MOOCs [15].
Moreover, being familiar with the relevant discourse, from writing relatable blogs
to posting comments, allows the student to engage with the discourse community.
Most important academic skill is arguably self-evaluation. Since teacher-to-student
evaluation might be modestly little, given the limitless size of MOOCs courses, being
aware of one’s learning trajectory amid the diversity of discourse can either break or
make the student’s experience [16]. All these skills can be categorically placed under a
singular concept, “student autonomy.”

Recently, student autonomy has been investigated in different fronts of education
such as STEAM, foreign language teaching (FLT), and early childhood learning. In
the STEAM field, integrating autonomy support in teaching mathematics was found
to be associated with developing twenty-first-century skills such as critical thinking
and complex problem-solving [17]. In FLT, Irgatoglu et al. implemented Oxford’s
Language Learning Strategy (LLS) to promote the autonomy of Turkish learners of
English as a second language and observed that the use of LLS has helped reinforce
their autonomous learning [18]. In a similar finding regarding early childhood educa-
tion, Hunter-Dongier demonstrated the effectiveness of autonomy when integrated
into the design of the subject content taught to children [19].

Although those skills are frequently emphasized in the literature, their emphasis
falls flat in the classroom whose context is acculturated by a variety of rote-learning
backgrounds. As a result, not all students, particularly outside the English-speaking
educational context, are expected to come equipped with these baseline competen-
cies. The philosophical and cultural backdrop of Asian education, for instance,
has for so long rested on perceiving the instructor as the fount of knowledge from
whom knowledge is transmitted to students [20]. One can anticipate resistance from
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students to the teaching method that contradicts this cultural perception. Recent
reports articulate the same challenge in changing the status quo [21-23]. In fact, the
teacher-centered tendency was exacerbated during the COVID-19 pandemic [24].

Similar discernible issues with regard to student autonomy can also be observed
in the Middle Eastern context. The way these issues manifest, however, is partly due
to the underdeveloped technology of the time. Unlike the educational context like
China, which has somewhat been more familiar and flexible with online learning, the
potentiality of technology in the Middle East surfaced in the 1990s and it was bare-
bone for a long period of time. Its technological feats have just recently reached an
optimal level of maturation. Still, for many years to come, incorporating technology
to establish online learning was excluded in public schools and higher education until
the COVID-19 pandemic [25]. Their inclusion was merely due to the predicament of
the time.

Another equally disruptive factor is the institutional and cultural resistance to
the concept of online learning. For example, Saudi universities introduced distance-
learning bachelor programs and, in the end, issued certificates that the same institu-
tion refused to recognize. Saudi universities opposed giving recognition to degrees
earned by distance learning while the Ministry of Education prevented holders of
distance-learning degrees from any employment opportunities in the educational
sector. This caused a coalition of students to respond with a series of lawsuits against
their institutions. One lawsuit that came to the public limelight was a student with
a distance-learning master’s degree applying for a Ph.D. program at one of the top
universities in the country. After being disqualified for having a distance-learning
degree, the student filed a suit against the university. In response, the Board of
Grievances annulled the decision of the university on the basis of giving equal oppor-
tunity to distance-learning and full-time degree holders.

By and large, the impact of this structural resistance to online education seeped
into the culture. The universities ensured that online learning was devalued and
remained discredited as a way of acquiring knowledge and skills in the eyes of the
public and private sectors. However, when the transition from face-to-face learn-
ing to online was made amid the pandemic, the educational system in the Arabian
Gulf, especially, realized its potential. That said, the transition to online learning was
rushed, thus, giving birth to new teaching and learning difficulties pertaining to the
absence of student autonomy and independent learning among Arab students.

These difficulties can also be noticeably translated into the participation of
Arab students in MOOCs courses. Maksoud mentions three underlying factors that
intervene with the participation of Arab students [26]. First, there is a significantly
high dropout rate of Arab students attending MOOCs. It must be pointed out that
although this problem is prevalent in nearly all virtual learning contexts, the problem
is compounded in the Arabic-speaking learning context. This could be explained by
the language barrier, where the majority of the courses are sponsored by prestigious
institutions that use English as a medium of instruction (EMI).

Second, since most participants come from North America and Europe, there
crops up a cultural alienation inside the virtual platform. Consider the cultural
relevance of instruction and learning activities on MOOC:s platforms mirrored for a
Western cohort as opposed to a cohort attending from North Africa. Not only is there
a polar opposite of cultures but also of learning experience between the two. In other
words, only one of the student populations would more likely relate to the cultural
cues of the MOOC than the other. The results from probing student populations in 10
MOOC platforms by Rizvi et al. point to the inhibition of a singular context, mostly
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Anglo-Saxon, on the progress of students from non-Western cultures such as the
Middle East and South Asia [27].

Third, Arab students, Maksoud reports, lack computer literacy, which precludes
their effective involvement and continuation in MOOC:s. This is in conjunction with
Ja’ashan’s findings who surveyed Saudi students at the University of Bisha. He enumer-
ated five technology-related difficulties: (1) lack of technology for home access; (2) lack
of technical support; (3) lack of training provided by the institution; (4) complicated
software; and (5) inaccessible materials [28]. In a more recent investigation, Alanazi
and Walker-Gleaves interviewed 45 Saudi students from Majmaah University about
their attitude toward integrating MOOC:s in their flipped classrooms, which is a novel
combination of pedagogy for this cohort. According to the researchers, the instructional
approach conflicted with their past learning experience from which emerged frustra-
tion and academic concerns. Only after a period of time did they become accustomed
to navigating their hybrid classroom after which they recognized its advantages, from
being time-saving to being goal-oriented [29].

Despite the advantages sowed by online education during the pandemic, until
now, nearly all Arabic-speaking universities in the Middle East do not incentivize
students who have enrolled at MOOCs courses with credits for the college specializa-
tion. MOOCs never began from those institutions. They have largely neglected the
apparent upsides of MOOCs in providing accessible and lifelong education amid the
inexorable changes in technology in modern life. Considering the average Internet
user, in 2018, Egypt had the highest penetration of Internet users in North Africa at
43%. In 2019, it is estimated that the penetration rate of mobile internet users in Saudi
Arabia reached 91%, whereas in the United Arab Emirates, 96%, population-wise
[30]. This means that in that year, Saudi Arabia had 31.19 million users out of 34.27
million.

Rather than university-funded support, early initiatives to establish MOOCs in
the Arab world started from individuals. The earliest inception of MOOCs, Sallam
recounts, was heavily reliant on YouTube channels as of 2011. Individual university
professors and schoolteachers would upload their lectures on their personal channels
to make them available to the public. With time, these channels grew into a structured
online platform. The first online learning platforms were Aldarayn Academic and
Tahrir Academy, founded in 2011 and 2012, respectively. Aldarayn offers language
learning courses, Quran recitation, accounting, as well as adult literacy. Tahrir
Academy was more specialized, on the other hand. It had physics, astronomy, and
Arabic grammar. Apparently, the former lacks funding but barely survives as it
is based on volunteerism while the latter stopped adding content due to financial
struggles as of 2015 [31].

Perhaps, among the most successful MOOCs are the Saudi-based Rwaq and
Doroob, thanks to the multi-company sponsorship. Having the infrastructural and
financial support played a pivotal role in its continuity as a MOOCs platform, which
Aldarayn and Tahrir academies were lacking in their initial charter. Rwaq was first
charted by Fuad Al Farhan and Sami Al Hussain in 2014 in response to the prevalence
of MOOCs in the United States. The Saudi-run MOOCs cover a broad range of fields
such as computer science, business administration, and social science. Within a short
period, many different institutions, from academies to universities, partnered with
Rwaq to make their courses accessible to a wider audience.

A similar approach was followed by Doroob. Unlike its predecessor, Doroob was
launched by the Human Resources Development Fund that targeted professional
development areas such as English language proficiency, computer literacy, and
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communication skills, as well as clerical training such as accounting, marketing,

and secretary. Both MOOC:s platforms pride themselves on their flexible access, but
their focus seems to differ. Rwaq happens to be more community-centered, whereas
Doroob is more outcomes-driven and focuses on ensuring accredited certification
for the professional audience that aims to expand their skill set. For a complete list of
MOOC:s in the Arab world, see [32].

Arab students are motivated significantly differently with regard to joining
prominent MOOC:s platforms like Coursera or regional ones like Doroob. That said,
understanding the reasons behind their participation can be ladened by overbearing
theoretical models. Studies probe the concept of motivation differently from one
another. Some studies view motivation as an intrinsic-extrinsic dichotomy; others
view it from a theoretical model such as the self-determination theory and self-
regulated learning. Nevertheless, the findings can reveal the reasons that spur Arab
students toward MOOCs courses.

Davis et al. listed 16 motivators for enrolling in a MOOCs course, for instance,
“they ave free,” “curiosity,” “career change,” and so on. They distributed these motiva-
tors in a questionnaire to 194 Arab students alongside 52 English-speaking and 40
Spanish-speaking students. Not surprisingly, Arab students were motivated by profes-
sional goals such as improving their CVs by learning from reputable, world-leading
universities [33]. Being motivated by career-oriented rewards speaks volumes to
the need for employment in a constantly changing economy within the Arab world.
Furthermore, this finding is mirrored back in other similar studies that observed the
same professional-oriented mindset [34-37].

On the same note, Asian students from Japan and China, who were interviewed,
factored their motivation as a result of seeking future employment [38, 39]. The only
difference is that, unlike Chinese students who mostly regarded MOOCs as a way
to bolster their resumes, Japanese students expressed more inquisitiveness toward
MOOC:s for the sake of experiencing a new method of learning and having an inter-
national outreach with culturally diverse students.

Though motivation provides a somewhat reasonable explanation for why Arab and
Asian students seek MOOC:s platforms, we find it inadequate as an explanation when
it comes to the absence of autonomy among such cohorts. This obstructive factor,
either birthed structurally or culturally, presents a monumental challenge for both the
Middle Eastern and Asian contexts to assimilate with MOOCs in commensurate effect
as their Western counterpart. Besides that, students reported many frustrations with
MOOCs regarding the overall course design, course content, and most importantly,
the pedagogical approach or the lack thereof [40].

The MOOC:s platforms available in the regional context and language in the
Middle East and Asia may have availed culture-friendly content and virtual environ-
ment. Having done so may have also alleviated some of the struggles, which students
typically face in West-dominated MOOCs. Regardless, adulterating the cultural
content and virtual environment failed to contain two persistent issues: first, students
still prefer MOOC:s delivered by reputable Western platforms to the ones provided
locally. It is no secret that a market-driven approach is a global phenomenon at uni-
versities, specifically at English-speaking universities. Even prior to the proliferation
of online education and MOQC:s, international students from all over the world have
always placed a higher premium on Western education than their local universities
[41]. Institutions in the West have a stronger foothold in their technological aptitude,
pedagogical experience, and extensive subject knowledge, which makes them per-
ceived as authority in deciding what constitutes knowledge [42]. Therefore, it comes
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as no surprise that the same currency is given to the MOOCs provided by the same
institutions.

Second, MOOCs in Asia and the Middle East are in their infancy. The technologi-
cal and pedagogical shortcomings on part of the instructors persist even with the
infrastructural support given to the platforms. These shortcomings are part of the
educational climate that is described as traditional in which memorization perme-
ates the classroom practice and the curriculum design. It is seemingly not enough to
avail advanced technology to a cohort of instructors who are considered knowledge
providers yet lack the appropriate teaching approach. Instructors with one-fits-all
teacher-centered approaches (e.g., rote-learning, lecturing) will more likely struggle
to manage MOOC:s that rely on teacher-student collaboration and communication. Of
course, training teachers to adopt learner-centered approaches as general mindset can
raise their awareness of their pedagogical practice on a MOOCs platform, as Menon
and Banerjee demonstrate in their evaluation of a teacher training course conducted
ina MOOC setting [43].

Before the peak of online learning, the foreseeable shift from the traditional
classroom to the virtual one presented an uncomfortable change in perspective. At
that time, instructors had held a generally negative attitude [44, 45]. However, due
to the increasing demand for instructors to gain competence in online teaching,
instructors underwent a pendulum shift in their general attitude, becoming more
receptive toward the importance of this new format [46-49]. And this was empha-
sized during the upheaval of COVID-19 as an intervention to ameliorate the twofold
barriers, intrinsic and extrinsic, which obstructed students’ progress to a consider-
able degree [50].

Intrinsic barriers perceived by online teachers can boil down to the instructivism
versus constructivism debate. Instructivist approaches posit that knowledge is seeded
in the real world and it needs to be transmitted to the learners in a linear manner. This
type of teaching philosophy is instantiated in the teacher-led learning. The latter,
however, believes that knowledge is co-constructed from the learners’ subjective real-
ity, their thought, and cognitive processes. This teaching philosophy is instantiated in
the learner-centered approach [51]. Accordingly, instructivism has created students
hugely dependent on their instructors. Constructivism, on the other hand, invited
more behavioral change in participation, which maximizes the students’ learning
curve. In the same vein, Cheng and Ding observed that Chinese teachers’ perfor-
mance became significantly more efficient in the classroom after using collaborative
learning strategies [52]. To increase student participation and attention lifespan in
the learning environment of MOOC:s, not only should the presentation be visually
appealing but also highly animated and entertaining in order to captivate and prolong
their attention [53].

By contrast, extrinsic barriers are things beyond the teacher’s control, mostly
related to the time constraint, the adeptness of the technology in class, and family
environment under which students are brought [54]. These barriers are also reported in
MOOOC:s, in addition to the difficulty of bringing a gamifying spin into the course [55].

These intrinsic and extrinsic barriers may hugely affect teacher attitudes and
beliefs about online learning and, specifically, the value that MOOCs bring to
thousands of students. Albelbisi and Yusop recommend that teachers focus on three
primary aspects, technical, pedagogical, and soft skills [53]. Teachers involved in
online education and MOOCs should undergo continual training programs, which
mainly focus on planning, designing, developing, and delivering MOOCs. Moreover,
the training should promote learner-centered pedagogy.
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This section has investigated the current status of MOOCs in the Middle Eastern
and Asian contexts. We have argued that at their current state, MOOCs are still under
development and are impeded by the technological, pedagogical, as well as cultural
and institutional challenges. Though the challenges are overwhelming, the learning
environment on MOOCs could improve drastically when the following conditions
are met. Students should become autonomous and independent learners; by the same
token, teachers should equip themselves with effective pedagogical approaches. In
other words, to achieve this, active learning and learner-centered practices must be
cultivated.

4. Cultivating active learning and learner-centered pedagogical practices

Adopting twenty-first-century learning skills in online courses has drawn
researchers in the field of education. They have explored the application of the
twenty-first-century skills to fill the gap between the school curriculum and children’s
real-life experiences. Implementing active learning pedagogies could increase the
opportunity for the students on MOOCs to gain and demonstrate the twenty-first-
century skills such as problem-solving, critical thinking and evidence-based practice.
Developing twenty-first-century skills as part of the students’ learning process could
consist of three emphases. First emphasis focuses on developing the students’ skills
in both formal and informal learning. Instructors must use the different learning
pedagogies to allow the students to transfer the skills from the online platform to
actual social context [56].

The second emphasis focuses on both individualized and collaborative learning
approaches. Instructors have to consider giving the students the responsibilities of
planning their learning goals, monitoring their learning progress, and evaluating
their own learning outcomes by themselves or collectively with their peers. Allowing
the students to work cooperatively and communicate with each others promote active
learning that complements these twenty-first-century skills. Regardless, the lack of
physical contact between the instructor and peers presents a challenge. Designing the
MOOC on active learning-based activities should increase the students’ interactions
and participation. There is an advantage of MOOCs instructors can capitalize on by
promoting active learning since there are usually massive number of students from
worldwide registering for these courses. These students are coming from different
cultural and educational backgrounds, which may create a good opportunity for them
to exchange thoughts, build new skills, and enhance the learning process [57].

The third emphasis focuses on the awareness of the students in their learning
process to develop their skills. The MOOC could increase the student’s awareness of
the learning process by designing a range of activities. During the learning process,
MOOC:s can provide evidence of improvement collected from the learners’ perfor-
mance. Processing real-life information, reflecting on other students’ presentations,
and analyzing real-life situations could be indications of applying twenty-first-cen-
tury skills. The online environment provides the students with all these opportunities
of monitoring their development. The learning goals usually consist of both knowl-
edge and skills that instructors aim to measure as outcomes of the learning process.
The learning outcomes need to be monitored throughout the learning journey.
Usually, in a traditional classroom context, instructors may be overwhelmed with the
number of the activities that they have to monitor and follow up on, which is a huge
challenge.
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Nevertheless, MOOCs platforms provide technology tools and features, which
allow the activity reports and results generated automatically from the system. Such
automated functions provide automated comments, generating grade reports and
learning process data would make it convenient for the instructors to apply active
learning. The MOOC platform could help the instructors to increase the number of
the learning activities and provide timely feedback. This will make it easier for stu-
dents to apply the skills and not be limited to summative, which is at a single learning
time as in the traditional classrooms [58].

Promoting twenty-first-century skills among students in online learning requires
implementing active learning pedagogies that fit the design of MOOC:s platforms.
The instructor may assess the application of interactive learning process among the
students and, therefore, develop their skills [59]. Applying active learning requires
the instructor to provide and develop adequate and relevant issues, in order to allow
students to deal with scenarios related to the real world. Online instructors, therefore,
need to change their pedagogical practice and lead students in multiple approaches:
engaging students in, constructive and interactive learning processes to develop their
application and reflection of twenty-first-century skills, and increasing their aware-
ness of the learning processes [60].

All the students’ online interactions and activities fit under the scope of learning
community, which was explained earlier by activity theory. Maximizing the students’
experience and developing their skills is impacted by different factors relevant to the
student’s engagement and awareness of the learning process. One of the instructor’s
roles in supporting the student in such an online context is to allow the students to
develop their plan for their learning outcomes. According to the activity theory,
students must use mediator tools and interact with their community to reach their
outcomes. Instructors must be aware of how to implement these approaches in their
online activities.

Until now, MOOCs have been designed around multiple technological features
that are regarded as advantageous over the traditional classroom. Supposedly, the
more advanced the technology is, the higher the engagement becomes among stu-
dents. Fostering a learning community that promotes variable social integration and
engagement (i.e., student-to-student, instructor-to-student) seems encumbering.
The community integration of social media like Facebook and Twitter was replicated
to facilitate student groups on MOOC:s at the expense of dismantling the instruc-
tor’s authority. Similar to how people engage with one another on social media apps,
students befriend others by selecting them, thus, creating a community-run learning
environment [61]. The previous section discussed the possible emerging problems
from removing the instructor, as they are perceived as a point of reference for their
students in the non-Anglo-Saxon learning contexts. This adds further skepticism
regarding the conclusiveness of dressing MOOCs with technological features to create
a classroom community and a classroom culture run solely by students. It appears that
until the present day of writing this chapter, the traditional classroom still reigns over
in terms of social integration of students.

Having said that, MOOCs have transformative opportunities that could somewhat
mirror their traditional counterpart. Since MOOC:s facilitate an astronomical number
of students compared to the face-to-face classroom, it is vital to implement instruc-
tional strategies that foster different types of student engagement, namely, cognitive,
metacognitive, emotional, and social in proportion to the size of the MOOC class.
Hmelo-Silver et al. suggest the implementation of project-based learning (PBL) to
actualize the various aspects of student engagement [62]. Dissimilar to the social
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media integration, the instructor has a performative role as a facilitator. Students, on
the other hand, have directed their learning and evaluated their performance accord-
ingly. The facilitator’s role is to ensure that students are active during the lifespan of
the given task, and by and large, the course. This is done so by eliciting the students’
accumulated knowledge and inviting them to consider facts and information, which
is yet to unravel for them. The facilitator acts as a director wherein they stimulate a
discussion among the students. This pushes them to expand upon what they already
know and reassess their current acquired knowledge.

Without the facilitator’s role in mediating the discussion for the students, thereisa
chance that they are left unprobed, unchallenged, and hugely unattended for. Unlike
the view that opts for a completely student-run MOOC platform, this approach might
prove inadequate, as there is no expertise to drive the discussion forward and invoke
critical and analytical thinking about the subject matter. This teacher-to-student
interaction offers mediation to the open-endedness of the content. This is in line with
the view propounded by Zhao who argues that open-source content poses a develop-
mental challenge to sustainability [63].

Another type of interaction is student-to-student, which is central to both face-
to-face and online learning. If the importance of the former type of interaction lies
in keeping the students active, the importance of this one lies in its construction of
meaning. In other words, students develop a sense of belonging from the groups
they form. The main means of communication for student interaction is through
discussion forums, which can encompass numerous engagement opportunities. Yet,
researchers have found that text-based discussion can be somewhat lacking, which is
why, recently, MOOC software has come out to complement and enhance student-
led discussions such as Rain Classroom and DanMOOC. For instance, DanMOQOC
organizes the comment section in the form of a timeline, allowing the students to
create a thread of annotations on video playbacks. Students’ annotations and com-
ments enrich both the discussion and content, as it facilitates “extra explanations,
personal reflections, and extended discussions [64].” Certainly, integrating such
discussion-boosting applications has been demonstrably beneficial inside and outside
the MOOC:s class [65].

Certainly, mediating the type of interaction on the MOOCs bears a number of
benefits, specifically, in light of the twenty-first-century competencies that should
be considered in the course design and development. The most common competen-
cies identified in the literature are cognitive skills (e.g., analytical thinking and
problem-solving), interpersonal skills (e.g., presentation skills), and intrapersonal
skills (e.g., adaptability, self-management, and self-development). Literature on
equipping students with these skills is documented heavily in the offline setting. On
MOOCs, however, research is still in its infancy, particularly, when one bears in mind
that the environment of discussion in one MOOC class is hugely different from that
of another. Thus, differential outcomes are expected to arise and, in the process,
hinder the acquisition of these competencies. In fact, even though a discussion-based
approach is considered a part of active learning, its effectiveness relies primarily on
student performance and preparedness [66].

For example, if students are required to do some key readings prior to the class,
they will not reap the benefits of the discussion and it will have a scant impact on their
learning. Similarly, low-performing students may struggle to prepare for the class,
unlike their high-performing peers who find navigating the virtual platform relatively
easy. Of course, the reasons for these difficulties may vary depending on the kind of
barrier (discussed in the previous section). One way to alleviate this is to break down
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the massive size of online students into small cohorts with variable performance and
skills. This way, students who are falling behind could seek peer support and advance
in their learning at their own pace.

From the technological perspective, the design of the discussion layout gives
vibrancy to the student user, from the colors, graphics, and the web layout. This
is known as technology-enhanced learning (TEL). Even though the visuals are an
indication of the platform’ technological sophistication, there exist supporting
criteria in complementing the discussion-based approach. Yousef et al. identified
four technical criteria: user interface, video content, learning and social tools, and
learning analytics [67].

This is irrelevant to the quality of discussion content, which is under the pedagogi-
cal criteria. In examining the perception of instructors and students, the researchers
found that in the technical criteria, the user interface and video quality are funda-
mental for a self-sufficient MOOC course. The user interface was shown to impact
the efficiency and student satisfaction in MOOC environment while the impact of the
video quality was exemplified by its accessibility, appropriate length, and accuracy.

5. Conclusion

Adopting active learning pedagogies in MOOC context would enhance the
student’s participation and engagement and, therefore, maximize their learning
experience. MOOCs could be very beneficial for students to develop their skills if they
received the appropriate support and awareness of their responsibilities. Instructors
can enhance the students’ experience and help them to develop twenty-first-century
skills if they implement the above-mentioned active learning approach. Considering

the cultural and technological factors are essential components that influence the
MOOC experience.
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Chapter 14

Perspective Chapter: A Firm Belief
in Online Virtual Learning
Environment

Cynthia A. Brantley

Abstract

Because of today’s technology, understanding the components of online learning
facilitation also requires an essential understanding to transfer knowledge, skills, and
abilities (KSAs), especially within the adult learning classroom. Remote learning has
become a way of the world, especially within academic and business environments.
From new hire training to corporate leadership concepts, anything and everything
with a topic have a premise for the many types of online learning environments. Even
early childhood learning is benefiting from online learning. Virtual learning concep-
tually has many facets of user operation, such as virtual-led learning, eLearning, on-
demand, and cohort-style learning environments. Within this scope of one form or
another, transferring knowledge, skills, and abilities (KSAs) is vital to learning
exchange. Therefore, those responsible for ensuring delivery must become subject
matter experts (SMEs) using the online platform to extend a likeness of an actual
brick-and-mortar face-to-face+ classroom. This chapter brings the concepts from
principles to the practice of online virtual learning environments.

Keywords: virtual learning, adult learning, KSA, online learning platforms, online
delivery, learning professionals

1. Introduction

There is a belief among learning and development professionals that anything deliv-
ered in the classroom may also apply to the delivery in a virtual learning environment
[1, 2]. Amidst opinions, some may also argue that face-to-face offers the ideal learning
experience. However, research has explained the comparisons between virtual and
traditional classroom learning, where statistically, learning from a virtual environment
has better learner performance than face-to-face classroom instruction [3].

The background to support virtual learning as a broader option to extend learning
with newer technology approaches is discussed. Due to the ingenuity of the bells and
whistles within online platforms allows the learning delivery to evolve usual and
customary teaching techniques continually. Therefore, we can thank the software and
web-based developers in our current culture for thinking outside the box and listening
to the end-users for making the improvements. Likely, we could imagine that more
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will come into our learning and teaching world as technological advancements pro-
gress into the future.

This author agrees from first-hand experience that the outcome of virtual learning
weighs heavily on the ability within constructs of learning delivery, even for each
generation population. Supported by many other studies, this premise is substanti-
ated, including how adaptation is critical to successful learning delivery outcomes [4].
This chapter shares how adopting virtual learning is a practical concept from the new
methods that abound each coming year to teach others how to achieve equal or better
success.

This chapter furthers the readers’ understanding of how the dynamics of the
virtual platform tool impact the learning of all who participate. Although an entirely
different delivery method from a face-to-face encounter, virtual environments also
meet the agile framework of learners in general. The chapter aims to recognize how
virtual learning is an enhanced learning experience for all ages and each type of
learning delivery.

1.1 Background support for virtual learning

From the onset of virtual learning, concerns embracing the value of this alternative
have raised pros and cons among educators, students, parents, and scholars alike. As
with most new technology resources or advancements, it raises concerns from users
and other advocates to ensure good probability with new methods. The premise of
receiving an education through technological means had many taken aback initially
about the effectiveness versus traditional classroom face-to-face instruction. Wilson
(1996) describes a virtual learning environment (VLE) as a self-contained computer-
based learning environment accessed by a web-based platform using various
technologies as tools to support a learning environment much like the traditional
classroom [5].

Initially, there were concerns that the human element of direct connection and
communication would be absent within a virtual learning environment among the
doubters, having misconceptions about real-time contact and prompt feedback to stu-
dents. The same especially came when Massive Online Open Courses (MOOCs) first hit
the scene [6]. However, as the web evolved, so has the experience from lessons learned
for virtual learning. Aspects of approach and preparation for both the facilitator and
learner are necessary to know before attending a virtual learning session [7]. Leon
Ronzana, an assistant manager of organizational development at American Honda,
concurs with advanced learning implements a culture change for any type of online
learning, which requires planning, communication, and persistence [7]. When Ameri-
can Honda set out on the new excursion of virtual training scopes, they indicated they
learned a lot of pros and cons from offering a virtual online option [7]. When in
hindsight VLEs expand the space of learning broader with technology, interaction, and
control [8]. Authors have supported that technology helps to increase teacher/student
interactions [8-10]. The misconceptions about an alternative learning platform can be
overcome by deploying instructional strategies to remove any barriers to attain learning
goals [11, 12], which are discussed and shared further in this chapter.

1.2 Research topic

The background on virtual learning leads to a research topic of expending strate-
gies to transfer knowledge, skills, and abilities in virtual learning environments in
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attaining learning goals. However, equally important to understand are the do’s and
don’ts. The University of Illinois (UI) identifies the strengths of online learning on this
eLearning program website [13]. The Ul site promotes anywhere, anytime, at any
pace to an asynchronous learning opportunity [13].

Basically, to learn virtually, all you need is a device with an Internet connection,
plus a willingness to a freedom of learning participation without physically being
present. Online learning (virtually) provides for a dynamic interaction between
instructor and student while being among other students. The format delivers a come-
as-you-are approach to form a synergetic structure to contribute and take part in the
wholesomeness of other learners. However, constructs must be in place to make a
virtual learning environment successful. This chapter is to identify and inform those
techniques for VLE delivery. Let us take a moment to learn about some key terms and
references regarding VLE.

1.3 Learning relevant key terms

The first of the key terms within learning environments is the reference to those
individuals who teach and instruct others. In academia, we find titles of Teachers,
Instructors, and Professors. In business, there are a few commonly used titles of
Trainers and Facilitators from their human resource departments for job role instruc-
tion. There are also areas for leadership-led topics, seminars, and conferences that
reference topics led by a Presenter. Conceptually, each of these terms is all the same
quest to teach others, as a means to transfer some form of knowledge, skills, and
abilities (KSAs).

The second of the key terms is the actual learning environment. A learning envi-
ronment can be defined as the place where learning conveys the KSAs onto individ-
uals, as the chapter progresses specificity to the different types of learning
environments and their descriptions in length.

A third key term relates to the delivery method of learning. The chapter will share
a compare and contrast to the differences between training, facilitation, and
presenting. Basically, all convey a degree of KSAs, but within the delivery constructs,
the focus implores how much the instruction-to-learner interaction is applied or
expected.

The chapter further describes and defines several other key terms as they are
relevant to each section within an orange box.

1.4 Studying the problem

This topic of virtual learning has triggered many in the profession both academia
and business to seek for a resolve of acceptance to this form of learning transfer [14].
Those who are stewards of a learning and development profession realize how valu-
able technology has supported alternative means of teaching others. However, even
some within the profession still struggle to embrace the technology at its fullest
capacity. The latter is primarily due to availability to learn something new rather
complete opposition [15].

Academic institutions, businesses, industries, and others have mixed reviews on
moving into some version of virtuality for educational purposes [16]. In retrospect,
each of these entities is likely using a software program within their specificity for one
reason or another. We could say that everyone has at least a cellular phone these days;
in fact, over 91 percent of the global population use a mobile device (visit https://
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www.bankmyecell.com/blog/how-many-phones-are-in-the-world). Technology has
encompassed a good majority of our personal and business lives. Learning is no
different when in the use of technological means. However, there is still a resistance to
deploy, even beyond cost and benefit. A cognitive deduction rests with belief in
virtual learning environments. An article written for Frontiers in Psychology
addresses the learning beliefs regarding virtual learning modalities. Within this arti-
cle, a study of university students and instructors found that the origin of self-efficacy
warrants the belief system for a person’s learning [17]. Basically, believe that you can
learn from any type of learning source or not. For this author as a personal witness,
concurs with self-efficacy beliefs. Several individuals lack the fortitude to embrace
technology as a whole, and it is not even generational, for the individuals known to
this author range from mid baby boomer, gen X, and millennial. Therefore, a quan-
dary of individuals, having a limited or no belief where they cannot acquire the same
transfer of KSAs within a technological delivery that can only be achieved by learning
within an actual brick-and-mortar classroom, presents a gap in the literature as to
what is the cause. Thus, this chapter hopes to alleviate that concern and supply a clear
basis; no matter the subject matter within a physical classroom can also convey the
same subject matter in a virtual classroom.

Several studies have supported the firm belief in virtual learning. The research is to
seek support to the conveyance of KSAs virtually equal to the classroom. The literature
shares a vast support into all the outward concerns, there appears to be no argument
among authors and researchers about the technology, feasibility, structure, and so on.

The time is now for entities to join those on the band wagon of virtual educational
resources. An added commentary to this research is that no one has ever stated to
reduce, exclude, or stop any physical classroom instruction, seminar, workshop, con-
ference, and the like. Moreso to have an acceptance that full learning spectrums and
reaching optimum learning goals are not compromised, if executed virtually. Consid-
eration to embrace new approaches to the collection of avenues delivering learning
does require different skill sets by those who instruct on topics. Thus, a learning curve
for both instructor and learner is no doubt going to be a necessity.

1.5 Motivation for this chapter

The overall motivation for this chapter is to have the means to convey learning
with alternatives to meet the needs of all learners and learning situations. An example
is a business where customer service agents are readily available for inbound calls.
From the business perspective, time is money and customer-centric support services
are vital. Having the agents off the phones for an extended amount of time likely
would affect call volume and hold times for the customer. To remove the agent into a
classroom environment means extra time to arrive, partake, and return to the job.
Since every minute counts in the business, a virtual choice right from the agent’s desk
would alleviate the extra time and, thus, reduce the backlash of customer support
complaints. One could argue there are many distractions within the call center envi-
ronment for an agent to learn subject matter cognitively. However, the argument
would not sustain if the business used proper learning strategies to convey KSAs. At
the same time, policy and procedures can be explored to minimize the distractions
without causing more cost-related concerns. Learning and development professionals
with experience within virtual learning environments have a conglomerate of
resourceful methods and tools to meet such learning needs virtually.
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2. Literature review

On a quest to research the initial onset of virtual learning using a data search of
publications from 1983 to 2000 has presented over 7100 results in ProQuest. From the
abundance of journals, articles, and other sources, those from scholarly journals lead
the way with 97 percent of the resources. Using this date range considering that the
Internet did not become available to the public until 1983, and the first online educa-
tional programs emerged in 1989 from University of Phoenix using CompuServe (visit
https://www.onlineschools.org/visual-academy/the-history-of-online-schooling).
From this same website, Jones International University established the first fully web-
based distance learning online programs in 1996. Clearly, online learning is not a new
concept. A polarizing effect has occurred online to significant virtual realities for
essential learning scopes worldwide since this inception [18-20].

There is a difference in the delivery of online versus virtual. However, conceptu-
ally this form of learning takes on a direction as an alternative source, not necessarily a
replacement for the physical classroom [21]. This also renders concerns if one learning
environment is better than another. The literature is not one-sided to state either is
better than the other; however, several studies do promote how all technological
learning platform outcomes can be supported to meet learning objectives, as they do
in the traditional classroom [21-24]. To understand the learning delivery in these
environments it is necessary to value their existence.

In addition, there are thousands of online articles from a Google search on the
value of virtual learning environments. It is evident that solution, strategy, enhance-
ment, engagement, confidence, benefit, impact, importance, and value are all the
benefits that coincide with the familiarity of learning in a capacity made necessary for
alternative learning choices. The Drexel University School of Education, located in
Pennsylvania USA lists the top ten benefactors of an online course in a virtual envi-
ronment: Flexibility, Reduced Costs, More Free Time, Increased Course Variety,
Career Advancement Opportunities, Increased Collaboration, Personalized Education,
Enhanced Time Management Skills, Immediate Feedback, and Repeated Access to
Course Materials (visit https://drexel.edu/soe/resources/student-teaching/advice/be
nefits-of-online-and-virtual-learning/). These listed advantages allow learners to con-
trol their education journeys. Even pedagogy learners receive the same advantages,
plus: Learn at your Pace, Improved Technology Skills, and further gamification for
engaging learning strategies [visit https://www.prodigygame.com/main-en/blog/be
nefits-of-virtual-learning/ and https://leadschool.in/blog/learning-at-home-one-of-
the-many-advantages-of-a-virtual-classroom/). Throughout this chapter, general
concepts of learning principles and learning delivery methods are shared to establish
the foundations to meeting learning goals.

The transfer of knowledge, skills, and abilities (KSAs) is formative attributes
necessary for learning to take place. Those who are learning instructors require the
skillsets to convey KSAs regardless of the learning environment. However, in the ever
changing landscape of learning delivery options, advanced skills are necessary for the
instructor to acquire to convey successful learning objectives (visit https://elearning
industry.com/virtual-classroom-why-future-online-learning) also found in studies
deemed crucial to reliable and quality standard of a task-technology delivery [25, 26].
The literature is clear on these premises of what strengths are needed to be supported
in learning delivery. There is also competing and contrasting views to the trend of
alternative learning scopes offered by academia and business organizations globally.
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The developments within virtual, online, and eLearning spectrums insist upon
employing strategies to avoid pitfalls and use better practices [27], whereas a solid
suggestion of promoting effective delivery within virtual learning environments acts
upon the instructor’s treatment of learners by changing the way learners embrace and
comprehend the subject matter and ultimately acquire the KSAs with cognitive pres-
ence [27, 28].

Therefore, collectively to fully acquire the information about virtual learning
environments takes a premise of technology conceptualization, being abreast of
commonly used KSAs for the conveyance of learning subject matter, and the
learning delivery modality and the skills necessary for its operation. Further in this
chapter, this information is shared with narrowing points of reference for practical
application.

3. A methodology to support VLE

Within the context of the articles and studies in support of virtual learning envi-
ronment (VLE) one particular methodology was found to be relevant to this chapter
as it encumbered each of the characteristics and necessary attributes for which this
chapter discusses. The study by which Webster and Hackley 1997 [26] employs was
the most thorough with regard to the teaching effectiveness in a technologically
mediated distance learning delivery, embracing such aspects of the implementation of
modalities, communication, information exchange, learner experience, self-efficacy,
and overall learning outcomes. The hypothesis is organized categorically:

Technology characteristics measure both reliability and quality.

Hypothesis 1. The reliability of the technology used in distance learning should
relate positively to learning outcomes.

Hypothesis 2. The quality of the technology used in distance learning should relate
positively to learning outcomes.

The next category is face-to-face instruction versus any technology medium ren-
dered first to those in the classroom.

Hypothesis 3a. Students will perceive the technology used in distance learning to
be a less rich medium than traditional, face-to-face instruction.

Then, students in the classroom with blended environments have both face-to-face
and technology versus 100% remote learning;

Hypothesis 3b. Students at origination sites will perceive the technology used in
distance learning to be richer than those at remote sites will perceive it to be, con-
tinuing with an actual instructor-led virtual environment versus eLearning courses;

Hypothesis 3c. Students in courses using full-motion video will perceive the tech-
nology used in distance learning to be richer than students in courses using com-
pressed video will perceive it to be.

Lastly, those students strictly only consider online learning courses;

Hypothesis 3d. Students will report higher learning outcomes to the extent to
which they perceive the technology used in distance learning to be rich.

Addressing instructor characteristics is a categorical measure.

Hypothesis 4. To the extent that instructors have positive attitudes toward the
technology used in distance learning, students will likely experience more positive
learning outcomes.

From here, the instructor’s teaching style and interaction become crucial to learn-
ing success;
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Hypothesis 5. Students will experience more positive learning outcomes from
technology-mediated distance learning with instructors who exhibit more interactive
teaching styles.

There is also the instructors’ abilities and task competency using the technology;

Hypothesis 6. Students will experience more positive learning outcomes from
technology-mediated distance learning with instructors who exhibit more control
over the technology.

Course characteristics such as the number of students and interactions between
students during distance learning course delivery (based on 1997 a lapse in two-way
video capacity. This may not be relevant in current day technology and could rephrase
the hypothesis to suit today’s technology);

Hypothesis 7. Students will experience more positive learning outcomes in
technology-mediated distance learning courses with fewer student locations.

Student characteristics vary in their on-screen actions, and some may be more
reluctant to participate than others;

Hypothesis 8. Students who are more comfortable when their images are displayed
on a screen will experience more positive learning outcomes from technology-
mediated distance learning.

Lastly, social influence suggests classmate attitudes affect learning outcomes;
Hypothesis 9. To the extent that classmates have positive attitudes toward the
technology used in distance learning, students will experience more positive learning

outcomes.

3.1 Methods

The study instituted a mixed method of both quantitative and qualitative data. A
questionnaire was administered to random students, with a 69 percent return of
completed surveys. In addition, observance to both face-to-face classroom and remote
classes took place and recorded the virtual learning environments with informal
interviews with both students and instructors to gather further feedback from open-
ended commentary.

3.2 Measures

The questionnaire used a seven-point Likert scale from strongly disagree to
strongly agree. The questionnaire was evaluated for validity and approved by the
university steering committee evaluation. Reliability gave consistent internal
Cronbach alphas for all scales.

Variables identified are listed to their categorical hypothesis for dependent and
independent means. Several variables were adaptations from other studies, and the
article renders specifics to each applied.

Independent Variables of:

* Reliability of the technology
* Quality of the technology
* Perceived medium richness

¢ Instructor’s attitude
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* Teaching style

* Control over the technology
* Number of student locations
* Comfort with image

* Classmates attitude

Compared to the following dependent variables for each of the Independent Vari-
ables listed above:

* Involvement and Participation

* Cognitive Engagement

* Technology Self-Efficacy

* Attitudes toward the Technology

* Usefulness of the Technology

* Attitude toward Distance Learning

* Relative Advance of Distance Learning

Analysis consisted of triangulation in descriptive statistics using Pearson correla-
tions finding supported outcomes to hypotheses 1, 2, 3a, 3b, 4, 5, 6, 7, 8, 9, whereas 3c
and 3d were unfounded mostly due to a lack of use of the full medium. The authors’
Webster and Hackley deter