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Preface

Online learning is an emerging technology which provides dynamic features to enhance the learning
experience of an individual through self-disciplined manner. The key success of this system is deliver-
ing content over internet and it can be accessed by the learners over internet and it can be accessed by
the learners anywhere and anytime. Such online based educational software strives to fulfil the learners’
expectations in terms of providing comfortable online environment. Although, the e-learning systems
are greatly acknowledged as an efficient solution, most of these systems do not consider the learners’
motivation with respect to teaching strategies and contents. There are many evidences in the traditional
system that lack of motivation implies poor quality of learning. The success of an online course depends
greatly on how actively engaged students are with the instructor, with their classmates, with the content,
with technology, and with course management tools. Interactivity in any teaching and learning context
involves students responding to information, seeking instructors’ feedback, reflecting in the feedback,
and acting to appropriately tailor personal learning experience (Hingsheng Dai, 2007).

Recent software collections were taken various attempts to accommodate the learners’ motivational
states through attractive designs, graphical representations and gaming features. Since it has been proven
successful in several cases, especially in the learners’ perspective, students are not always focused on
their learning and even they might try for some other actions to succeed in an educational environment.
The online learning system needs an ability to recognize the learners’ attitude and behavior. Detecting
disengagement status from learners’ action would offer the opportunity to make online learning more
efficient, drastically reducing the disengaged learners and reengage them back thereby it reduces the
attrition ratio. The motivational based disengagement system is still in an informing stage with respect
to assessing the learners’ attitude and characteristics.

Learning environments aim to deliver efficacious instruction, but rarely take into consideration the
motivational factors involved in the learning process. However, motivational aspects like engagement
play an important role in effective learning-engaged learning gain more in recent years, there has been
increased interest in engagement during learning. This is of particular interest in the science, technology,
engineering and mathematics domain. The online learning system gets more attraction in recent days
and its resources are playing a pivotal role in the internet based education. One of the most critical ele-
ments for student success and retention in E-learning classes is being able to be discipline learner with
good habits. Students must be able to understand the lesson format be able to moreover software tools
for greater comprehension of course content. Educational Data Mining (EDM) is an emerging field in
latest era, which exploits statistical, machine learning and data mining algorithms over different types
of educational data. The main objective of Educational Data Mining is to solve the educational related
issues (Baker & Yacel, 2009).
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A study with data mining techniques to analyze various patterns of online learning behaviors, identi-
fied students’ behavioral patterns and preferences in the online learning processes, differential active and
passive learners, and found important parameters for performance prediction (Hung & Zhang, 2008). A
study about the educators’ task by employing any kind or analysis, how well the greatness in the test and
the corresponding Elaborated Feedback (EF) were designed or tailored towards the individual needs of
the students (Pechenizkiy, Calers, Vasilyeval, & De Bra, 2008). A collaborative educational data mining
tool through association rule mining is used to improve live 3-learning courses and allowing teachers
with similar course profiles to share and score discovered information (Garcia & Romero, 2011).

Enormous research information can be drawn through data mining and apply suitable research to edu-
cational problems inlearning, cognition and assessment (Sachin & Vijay, 2012). Classification models has
been applied for prediction of students’ performance, and cluster models for grouping students based on
their cognitive styles in e-learning environment (Joranovic, Vakicevic, Milovanovic, & Minovic, 2012).

This book seeks to provide the latest research and developments to determine the disengagement
detection of students or learners through online learning system. Different tools, techniques and systems
used to determine the disengagement detection of students or learners through online learning system
will provide guidance to the professionals who will use this book to inform their practices. Being able
to detect the disengagement status automatically this book would offer the opportunity to make online
learning more efficient, drastically reducing the disengaged learners and reengage them back thereby
it reduces the attrition ratio. Detecting and analyzing students’ disengagement in online learning using
various tools, techniques and systems will help to automatically detect disengagement learners and offer
the opportunity to make online learning more efficient, enabling tutors and systems to target disengaged
learners to reengage them and thus to reduce the attrition.

The audience of this book will widely vary from Professors, Tutors, individuals, researchers, scientists,
academicians, students and libraries. This book will generate tremendous interest in terms of solutions
to detect students’ disengagement in online learning through the relevant information from learners’
action and would offer the opportunity to make online learning more efficient, drastically reducing the
disengaged learners and reengage them back, thus will have highly acceptable scholarly value and at the
same time potentially contribute to this very specific sector of research.

ORGANIZATION OF CHAPTERS

The book has been divided into three sections: “Concepts and Practices,” “Tools and Techniques,” and
“Methodologies and Cases.” Altogether there are 12 chapters covering wider range of concepts, tech-
niques, and methodologies.

Chapter 1 discusses briefly about the online learning, advantages and disadvantages of online learn-
ing, importance of motivation in Online learning, types of motivation, the motivational theories related
to student engagement and finally discuss about various disengagement detection techniques in online
learning.

Chapter 2 investigates how learners with different cultural background differ in their interaction
style and visual behavior in multimedia-enhanced education, more specifically between groups from
the African vs. Asian regions. The cross-cultural investigation done in this chapter collectively contrib-
utes towards effective use of multimedia technologies in education that ultimately increases learners’
engagement and retention.

xiv
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Chapter 3 deals with a study which explores the cloud-based educational environment and discusses
how universities may take advantage of cloud computing in terms of students’ social presence in rela-
tion to satisfaction and perceived learning. This study conducted a survey consisting of 13 questions
among students from a public university in the southern region of peninsular Malaysia. The total number
of respondents is 103 students. Through this study, a basis for the investigation of cloud computing in
higher education is successfully established.

Chapter 4 discusses the various student engagement practices used today and their applicability to
computer science students in online learning. The investigation will refer to case studies published and
their relation to the concepts presented in this chapter. The chapter also provides, a framework of best
practices for student engagement for computer science students.

Chapter 5 develops the idea of using online virtual reality (OVR) or online augmented reality (OAR)
concepts for redesigning academic laboratory equipment or any kind of virtual classes to enhance the
efficiency of learning process. This chapter provides a clear picture which results in virtual world can
get more and more similar to the reality.

Chapter 6 explains how online education is currently led with MOOC education platform in a scal-
able way to satisfy the need of the specialized student community. It also illustrates how MOOC fills the
knowledge gap between the academics and industry by offering the on-demand courses, which may not
be available in the course curriculum. This chapter identifies and narrates the implementation issues in
the MOOC model. The future research challenges are also summarized in this chapter.

Chapter 7 presents different learning styles, which are exhibited by the learners in an online environ-
ment. It identifies myriad ICT (information and communication technology) tools and shows association
between learning styles and respective ICT tools. This chapter also shows possible implication towards
online education and practices.

Chapter 8 provides an eye-tracking method to provide a useful experimental design for exploring
reading performance of university online learners. Different eye-tracking experiments were carried out
to help informing the teachers to improve the learning environment and be able to do more accurate
assessment about what the students were attending to on the screen.

Chapter 9 presents the reasons how learners may decline to adapt the learning material or may devi-
ate from their goals. Also the chapter discusses that a user model is needed to respond to different needs
of a learner. This chapter provides an intuitionist fuzzy approach to handle the uncertainty of learner’s
mind while learning the concepts.

In Chapter 10, a new approach for end-user application analytics system is discussed and a meth-
odology for developing model oriented decision support application using this approach is proposed.

Chapter 11 describes the process of developing both an engaging and motivating online ethics course
for future engineers; and includes major concepts in engineering ethics beginning with why engineering
students should study ethics at all. In this chapter various levels of ethics are examined, which include
personal, organizational, and global ethics, and how each level then applies to the profession of engineer-
ing. Finally, the chapter explores engaging online methods for teaching ethics to engineering students
throughout.

Chapter 12 promotes Multimedia Learning in the sphere of Medical Education and Practice. It describes
how learners can acquire educational experiences as e-learning experiences. The chapter illustrates that
the main reasons for not having achieved on-line learning are the Complexity of the Content, and the
Type of Learning, which are unique, in some sense set apart from the main paradigm for learning that
governs most other sciences.

XV
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CONCLUSION

Online learning system is persistently evolving and it requires new strategies to motivate to learners. Sev-
eral approaches are proposed to deal with motivational aspects such as game features, attractive designs,
whiteboards, clickers and animated agents. Knowledge about the engagement status and the motivational
characteristics of learners would enhance the educational systems with detection capabilities and ulti-
mately, with personalized intervention strategies targeting the motivational status and characteristics of
the learners. Disengagement results in dropout in online learning and it requires serious concern. Hence,
it would result into high costs for the states, which meet all the expenditures in education. Online learning
system would be improved by tracking learners’ disengagement that in turn would allow personalized
interventions at appropriate times to reengage students.

A. V. Senthil Kumar
Hindusthan College of Arts and Science, India

REFERENCES

Baker, R. S.J. D., & Yacel, K. (2009). The State of Educational Data Mining in 2009: A Review and
Future Visions. Journal of Educational Data Mining., 1(1), 3—17.

Garcia, E., Romero, C., Ventura, S., & de Castro, C. (2011). A Collaborative Educational Data Mining
Tool. The Internet and Higher Education., 14(2), 77-88. doi:10.1016/j.itheduc.2010.07.006

Hingsheng Dai. (2007). Ideas for Effective Online Instructions. Author.

Hung, J. I., & Zhung, K. (2008). Revealing Online Learning Behaviors and Activity: Patterns and Mak-
ing Predictions with Data Mining Techniques in Online Learning. MERLOT Journal of Online Learning
and Teaching., 4(4), 420437,

Joranovic, M., Vakicevic, M., Milovanovic, M., & Minovic, M. (2012). Using Data Mining on Student
Behavior and Cognitive Style Data for Improving E-Learning Systems: A Case Study. International
Journal of Computational Intelligence Systems., 5(3), 597-610. doi:10.1080/18756891.2012.696923

Pechenizkiy, M., Calers, T. G. K., Vasilyeval, E., & De Bra, P. M. E. (2008). Mining the Student Assess-
ment Data: Lessons drawn from a Small-Scale Case Study. /st International Conference on Educational
Data Mining, 187-191.

Sachin, R. B., & Vijay, M. S. (2012). A Survey and Future Vision of Data Mining in Educational Field.
2nd IEEE International Conference on Advanced Computing & Communication Technology, 96-100.
doi:10.1109/ACCT.2012.14

XVi



Section 1
Concepts and Practices



Table of Contents

Pt RO o oim i e v s A e S SR S R B o w8 B R V0 S 8 6B SO HORNE S B R X111

Section 1
Concepts and Practices

Chapter 1

Impact of Student Engagement in Online Learning Environments ..., 1
A. V. Senthil Kumar, Hindusthan College of Arts and Science, India
P. V. Praveen Sundar, Hindusthan College of Arts and Science, India

Chapter 2

Cultural Implications for Student Engagement in Online Learning ........ccooeiiiieiini. 28
Samiullah Paracha, United Nations University — Macao, China
Toshiro Takahara, Kobe Institute of Computing, Japan
Sania Jehanzeb, Ritsumeikan Asia Pacific University, Japan

Chapter 3

Cloud Computing Assessment for Students” Social Presence in Relation to Satisfaction and

PErCeived LEATTIILE .vicveeiueerererirenrienueessnesreesnseneeenessanssrsesssascassesassasee s be e s s ar e sas e s s e e a b s st s s et 59
Marva Mirabolghasemi, Islamic Azad University — Lahijan Branch, Iran
Noorminshah A. lahad, Universiti Teknologi Malaysia, Malaysia
Sahar Hosseinikhah Choshaly, Islamic Azad University — Lahijan Branch, Iran

Chapter 4

Student Engagement Practices for Computer Science Students in Online Learning

TEEIVATOIRITUETEES 1.0 i i i B 5 458 R S 5 YA S B4 SN 665 40 K 4V R A KRR E RS SRRSO 83
Stephanos Mavromoustakos, University of Windsor, Canada
Areeba Kamal, University of Windsor, Canada



Section 2
Tools and Techniques

Chapter 5
Modern Online Learning Tools Over the Platform of Virtual/Augmented BBENEY cosmimsiasnimnsmenmsuonee 101
Jafar Ghazanfarian, University of Zanjan, Iran
Ehsan Khavasi, University of Zanjan, Iran
Hamid Yousefi, University of Zanjan, Iran
Mojtaba Amiraslanpour, University of Zanjan, Iran
Saba Teymouri, University of Zanjan, Iran
Reza Bayat, K. N. Toosi University of Technology, Iran

Chapter 6
MOOC for Student Learning and Active ENgagement .............coooveeioeoeeeooeeeeeeoeoooooo 127
K. Saravanan, Anna University — Tirunelveli, India

Chapter 7

Learning Styles and Online Tools: How to Construct an Effective Online Learning

ERIVATOIIIIIEII ey unavnsnsuonanssimessstsssssnsnsesnssmsnss smoneensns vonessssrmsss sy s s suss s o s o SA B 8 o8 e snen e 147
Md. Shahadat Hossain Khan, Islamic University of Technology, Bangladesh
Md. Rashedul Hug Shamim, Islamic University of Technology (IUT), Bangladesh
Mutwalibi Nambobi, Islamic University in Uganda, Uganda

Chapter 8

Detecting Online Learners’ Reading Ability via Eye-Tracking ..............coooeoooeeoreoeooooeooo 163
Samiullah Paracha, United Nations University — Macao, China
Ayaka Inuoue, Kobe Institute of Computing, Japan
Sania Jehanzeb, Ritsumeikan Asia Pacific University, Japan

Section 3
Methodologies and Cases

Chapter 9
Optimizing Student Engagement in Online Learning Environments: Intuitionistic Fuzzy Logic in
Student MOAELINE ...ttt e 187
Mukta Goyal, Jaypee Institute of Information Technology, India
Rajalakshmi Krishnamurthy, Jaypee Institute of Information Technology, India

Chapter 10

New Frontiers for E-Learning in Education: A Big Data Application .............c.coccooooveooooooo 220
Mohammad Zubair Khan, Taibah University, Saudi Arabia
Yasser M. Alginahi, Taibah University, Saudi Arabia



Chapter 11

Developing an Engaging Online Engineering Ethics Course for Future Engineers ..............c....o.... 241
Julie M. Little, Taylor University, USA
Patricia S. Fox, Indiana University-Purdue University, USA

Chapter 12
Autonomous Learning and Skill Accreditation: A Paradigm for Medical Studies..............coccovenn 266
Dionysios Politis, Aristotle University of Thessaloniki, Greece
Petros Stagiopoulos, AXEPA, Greece
Sophia Aidona, Aristotle University of Thessaloniki, Greece
Georgios Kyriafinis, AHEPA University Hospital, Greece & Aristotle University of
Thessaloniki, Greece
loannis Constantinidis, Aristotle University of Thessaloniki, Greece

Compilation of RefErenCes ............c.ccoiiiiiiiiiiiiiii e e 297
ADOUL THE COMETTDULOTS . vvevvssocrennraren rumsnmnsasysnanssons sesssisis s 5380 50558555555 556 Fa38e3 S ETIF O] ¥ apoawwearwavians as 331

TEU X oo et e e eeteeee et at i atti i eeeriiesieteaetieseteeaesben s e s aeenaaane 336



Detailed Table of Contents

PlEfACE. ... ..ottt ettt e Xiii

Section 1
Concepts and Practices

Chapter 1

Impact of Student Engagement in Online Learning ENVIronments ..............ccoeveeveveeroroesooeeeeeoeeoreon |
A. V. Senthil Kumar, Hindusthan College of Arts and Science, India
P. V. Praveen Sundar, Hindusthan College of Arts and Science, India

Online learning is a fast-growing technology in an educational field which uses internet as a media to
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The main goal of this research is to investigate how learners with different cultural background differ
in their interaction style and visual behavior in multimedia-enhanced education, more specifically
between groups from the African vs. Asian regions. The researchers conducted a controlled eye-tracking
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of multimedia technologies in education that ultimately increases learners’ engagement and retention.
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explores the cloud-based educational environment and discusses how universities may take advantage of
cloud computing in terms of students’ social presence in relation to satisfaction and perceived learning.
This study conducted a survey consisting of 13 questions among students from a public university in the
southern region of peninsular Malaysia. The total number of respondents is 103 students. Through this
study, a basis for the investigation of cloud computing in higher education is successfully established.
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offered to enhance their learning experience and engagement. This chapter discusses the various student
engagement practices used today and their applicability to computer science students in online learning.
The investigation will refer to case studies published and their relation to the concepts presented in this
chapter. Computer science student engagement in online platforms is directly associated with positive
learning experience from the content and context to interface to the interaction design a course embodies.
Finally, a framework of best practices for student engagement for computer science students will be
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In this chapter, we are to develop the idea of using online virtual reality (OVR) or online augmented
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to enhance the efficiency of learning process. One of the main advantages of OVR is the interactions of
students with each other from different locations. In the framework of the OVR lab, students are beyond
the physical limitations. In virtual classroom environments similar to the real classrooms, one can walk in
and see auxiliary objects made by the teacher to improve the learning efficiency. The VR setup provides
the opportunity for surgeons to have a realistic picture of post-operation. In the subject of interior design,
students can easily change and select various elements including the texture, color levels, the context,
lights, shadows, and location of various apparatus. A questionnaire was set to get feedbacks from the
students with very much positive result. The virtual world can get more and more similar to the reality.
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Online education is currently led with MOOC education platform in a scalable way to satisfy the need
of the specialized student community. With the adoption of MOOC, students not only study for course
credits, but also to learn the newest technologies in the market. Several MOOC providers offer thousands
of online courses using knowledge experts in the fields. Thus, MOOC fills the knowledge gap between
the academics and industry by offering the on-demand courses, which may not be available in the course
curriculum. These MOOC courses are offered either free or payment. At the successful completion of the
course, most MOOC platforms give the certification to the participants. MOOC is already doing revolution
in higher education and online education. This chapter deals with MOOC model and its evolution and
need. The different types and categories of MOOCs are listed. The different MOOC providers and their
course criteria are also discussed. This chapter identifies and narrates the implementation issues in the
MOOC model. The future research challenges are also summarized.
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Very few studies in the existing literature elaborated about the learners learning preference and their
preferred ICT tools while they were engaging in an online course. In order to fill this gap, this chapter
presents different learning styles, which are exhibited by the learners in an online environment. It identifies
myriad ICT (information and communication technology) tools and shows association between learning
styles and respective ICT tools. It has four main broad areas to discuss: provides general importance of
incorporating ICT tools in an online environment; presents four types of learners in an online context,
which are characterized by following previous theoretical framework; identifies different learning
activities, which are preferred by the four learners; and provides ICT tools along with their web address
that are linked with online activities. This chapter shows possible implication towards online education
and practices.
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Nurturing the motivation to read is an important instructional goal. There can be a number of reasons for
a learner to have problems with reading in online learning environments: (1) eyes being unable to scan
easily along a line of print; or (2) as a result of concentrating on controlling the eyes concentration, the
short-term memory become impaired. The study reported in this chapter used eye tracking method to
provide a useful experimental design for exploring reading performance of university online learners.
Different eye-tracking experiments were carried out to help informing the teachers to improve the learning
environment and be able to do more accurate assessment about what the students were attending to on
the screen.

Section 3
Methodologies and Cases
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In today’s scenario, e-learning has become a significant part of the academic environment as well as of
the corporate training sectors. Advancement in Information and Communication Technologies (ICTS)
has brought new intersection of education, teaching, and learning that defines e-learning. E-learning
systems deliver information for education at any time and at any place in an efficient manner. E-learning
system consists of course content or learning materials in the form of nodes. These nodes are linked
such that users can traverse the other nodes in the hypermedia environment. These learning concepts are
available synchronously and asynchronously in different ways of representation. This presents learning
materials in a disorganized manner to the learners. Due to this, learners may decline to adapt the learning
material or may deviate from their goals. This requires a user model to respond to different needs of a
learner. To handle the uncertainty of learner’s mind while learning the concepts an intuitionistic fuzzy
approach is used.
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Big Data research is playing a leading role in investigating a wide group of issues fundamentally emerging
concerning Database, Data Warehousing, and Data Mining research. Analytics research is intended to
develop complex procedures running over large-scale data repositories with the objective of extracting
useful knowledge hidden in such repositories. A standout amongst the most noteworthy application



