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Abstract

The purpose of this research is to develop an assessment framework in the TQM perspective for a
blended learning environment in the higher education sector. Blended learning is a specialized
field in learning, i.e., combination of face to face learning and e-learning. This research is an
attempt to bring a logical approach in assessing the quality feature of the blended learning

environment.

The quality of the BLE can be easily enhanced if the implementation of important parameters of
quality in the blended learning environment is undertaken at all levels of the institution: individual
level, organizational level, and at external stakeholders (employers, government, parents, etc.)
level. The six major factors are deduced that affect the quality of the blended learning environment
in the HES through exploratory factor analysis. To check the intertwining effects of the derived
factors/underlying criteria, the DEMATEL technique is applied. This technique has resulted in the
formation of the cause group and effect group out of the derived factors/underlying criteria. This

group formation has led to high quality in the BLE.

The criterion, Qualification and experience of the tutor of the cause group, influences the other
criteria in the most significant way and is the master influencer. The criterion, appropriate use of
delivery methods, is identified as the most related criterion. Furthermore, the ranking of
alternatives (by applying the MOORA method) to improve the quality of the cause criteria has
resulted in the formation of effective quality implementation strategy in the higher education
sector. The use of the EFQM model on cause criteria is once again a step to bring effectiveness in
assessment related activities of the BLE and eventually leading to high quality in the HES.

This research involves a mixed method approach to deal with quantitative and qualitative data.
The human perceptions and expectations are dealt with by the use of mathematical techniques. A
combination of subjectivism and objectivism is seen in the development of this framework. The
result of this study has offered a framework to attain superior quality learning environment in the
HES.
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Chapter 1: Introduction

This research on Blended Learning Environment (BLE) is focused on the quality of BLE. The
learning environment is the learning environment which promotes the use of blended learning (a
combination of face-to-face and on-line learning). A relationship is tried to be established on the
quality based perceptions of BLE by main stakeholders of the learning environment: learner,
faculty and employer to enhance the quality of the students' learning experiences and learning
outcomes holistically. In particular, this research needs to generate usable evidence about the use
of Total Quality Management (TQM) philosophy and tools. In turn, this demands the use of
appropriate powerful methodologies. This research is limited to the use of blended learning in
higher education sector. Hence the results of this research may or may not be applicable to other

BLE. For example: providing training in industrial or government sector.

1.1 Research Background

The Higher Education Sector (HES) has the ability to shape the citizens of tomorrow. In the last
two decades technology has influenced all aspects of human life. The way we approached a
particular situation or problem in the past is no longer the same approach due to the embracement
of technology. One of the biggest influences of technology in our lives is the knowledge industry.
In today’s world, with the help of technology we have an access to knowledge which is in
abundance, and moreover, it is just a “click” away. This has influenced the education field to an

extent that courses are designed by keeping technology in mind.

The use of blended learning is increasing in the whole of UK. The use of Virtual Learning
Environment (VLE) in Higher Education Institutions (HEIS) have increased exponentially from 7
% in 1997 to 95% in 2005 (Browne and Jenkins, 2003; Joint Information Systems Committee
(JISC), 2005).There was a report published in USA named "Going the Distance - Online Education
in the United States, 2011" published by the College Board and the Babson Survey Research
Group, that stated that there are over 6 million students of which almost one third of the total
number of students in USA are taking at least one class online. The important point is that this

number is 560,000 students more than the number of students enrolled in 2010. The same report
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suggested that in 2011, 67 percent of academic professionals were of the opinion that online classes
could be equally as effective as face-to-face classes. However, in 2003 only 50 percent had
responded this way. This proves that more and more students and educators are comfortable with
this kind of reliance on technology and mode of teaching and learning. Exceptions are some
courses like sciences, mathematics, humanities, and business studies which are too difficult to be
taught effectively in the e-learning environment. Therefore, people from academia have shown a

greater interest in blended learning than in the e-learning mode in higher education sector.

Blended learning has overcome the limitations of e-learning or pure online learning. However, the
challenges faced by most education institutes in implementing blended learning courses are
numerous. The cost of the infrastructure required for the e-learning component of blended learning
is quite high initially. At the same time, there are numerous efforts required to redesign the course
content to make it electronically suitable and quality wise sustainable for the students and
stakeholders respectively. The ICT (information and communication technologies) skills are
required to implement and manage e-learning. It is imperative for all stakeholders in the
educational institution to understand the existing ICT infrastructure, its services and usefulness in
the execution of specific tasks. Moreover, the awareness and adoption of quality development
parameters are required. The assessment of quality parameters of this technological advanced
environment in total quality management perspective will help in bringing desirable quality
learning experiences for learners. Furthermore, the related stakeholders of this environment will

also benefit by this development.

1.2 Research Problem

A study in 2006 has mentioned the low status of pedagogic research in higher education (Sharpe
et al., 2006).The report has highlighted that all seven institutions under study in UK were finding
the establishment of institutional level practices very hard to ensure and enhance the quality of
blended learning design in the institutions. It is found that different institutions are using different
possible strategic ways to ensure quality at the institutional level. There is no defined way. The
absence of a defined way can lead to dissatisfaction, inefficiency, ineffectiveness and non-

competitiveness of the learning environment as a whole. This gap is tried to be filled with the help



of the adopted approach in this research. According to the report on the impact of networked

learning in HEIs

‘the evaluation of staff and student experiences appears to be an area that institutions are just
beginning to address and one that would benefit from further investigation’(Bricheno et al., 2004,

p.7)

Hence the evaluation of staff and student experiences in BLE to improve quality is the strong
rationale of introducing this area in this research. Moreover, the extended use of BLE in schools,
for primary and secondary education also highlights the importance of superior quality BLE at the
level of higher education. This is important to meet the high expectations of learners who are

exposed to BLE in schools and are well experienced of learning in such an environment.

The higher education sector, which is no longer strategically confined to the age limit of 17 to 30
years, has openly started accepting an educational paradigm which can provide education to the
learners of any age. This sector has opened its doors to a convenient access of high quality
education in a more flexible, actively engaged, and reflective way. Learners can fulfill their dreams
of a quality learning experience in spite the constraints and commitments of family, money, health,
job, etc. there is no doubt that the traditional learning system cannot support this shift. Therefore,
the adoption of new learning modes of education in a learning environment has become a necessity
for all educational institutions. Blended learning has become a buzz word in today’s learning
environment since it promotes not only engagement, access, flexibility in student learning, but it
also helps in establishing organizational and institutional imperatives in higher education (Bonk
& Graham, 2006).

An interactive, engaging, and flexible learning environment is of the utmost need today. In order
to bring excellence to the learning environment, all aspects of the learning environment which
means pedagogical, social, technical, organizational, and evaluation and assessment need
excellence. There are various success factors and barriers which need to be optimized in order to
bring high quality, accountability, and excellence in all these aspects of the learning environment.
In today’s world, all learning organizations must make an effort in keeping their environment
efficient, effective, and competitive while aspiring for high standards of quality in their outcomes.

The success is connected with the outcomes which are further associated with each individual



learner’s outcome, professional development of faculty and staff, active involvement in research
and innovation, lower drop rate, and high marks in satisfaction in the experience for all

stakeholders from the learning environment.

Blended learning is a thoughtful integration of face to face and online learning. The online learning
can have asynchronous and synchronous components. The asynchronous mode of online
communication allows the participant to think for more time and with an equal right to share their
thoughts. The synchronous mode of online learning is comparable with face to face learning in a
traditional learning environment. This blended approach is gaining a lot of importance as it
provides the best of both worlds. A study by Allen, Seaman, and Garrett revealed that 55 percent
of all institutions offer at least one blended course .1t seems that in the future the percentage of this
kind of college courses will increase, and therefore, the quality of these blended courses and

learning environment should be of absolute importance.

The prominence of quality is further manifested by the growing interest in the delivery of high
quality services which can often lead to a sustainable competitive advantage (Suresh et al., 2002).
Quality management in education has taken varying forms all over the world in terms of
stakeholder accountability, customer satisfaction, and issues of assessment, accreditation, ratings,
and rankings. The focal point is essentially on the understanding of the stakeholder’s requirements
with the resultant objective of delighting them. The educational system comprises various classes
of internal stakeholders (faculty and administrative staff) and external stakeholders (students,
society, industry and employers).Therefore; it needs to be responsive to the varying and competing
interests of all. It is expected that in the future, optimum quality of the BLE will be expected from
almost all the HEIs.

The assessment of the quality of a BLE in the TQM perspective for HES will be an important step
in the direction of attaining optimality. However, how to do this assessment is a problem? A proper
strategy needs to be carefully designed to implement the four necessary elements of quality
assessment. The four elements are required to be addressed which are: cost of poor quality,
standing in the market place, quality culture in the organization, and operation of a company
quality system.



A solution to this problem is proposed in one way by developing an assessment framework in the
TQM perspective. The framework takes learners, faculty, and industry representatives and experts
to a holistic picture of quality. Hence, the word “Total” of TQM has an utmost importance. This
framework addresses all four elements of quality assessment to some extent. The use of decision
making techniques and application of sensitivity analysis on the most critical criterion of the
blended learning environment has helped in proving the robustness of this framework. A brief of
the four major elements of this research, higher education sector, learning environment, blended
learning, and total quality management, is given in the next sub section.

1.2.1 Higher Education Sector

The introduction of this research has highlighted the importance of quality in the HES. Higher
education means getting a minimum qualification of a bachelor’s degree, higher national diploma,
or foundation degrees. Higher education prepares learners to continue their education for the next
level towards realizing their dreams, hopes, and aspirations. Attaining of specific knowledge
(curricula), attaining of degrees or credentials (careers) and leading responsible lives (civics) are
the entities which reflect the beliefs and thoughts of a variety of philosopher/scholars ranging from
Plato’s concept of reality to Dewey’s concept of experiential learning. The different existing
learning and teaching perspectives, learning styles, learning theories, and learning methods need
to be combined together for the formation of a learning environment in the higher education field.
The future aim of the HES should be to provide quality education to masses with efficiency so that
everyone has the access to a world class quality education.

1.2.2 Learning Environment

In addressing this issue in the higher education field, a detailed study of learning environment
would be of great interest. A new mode of learning like blended learning can transform the learning
environment in to a desirable quality learning environment. The blended learning environment is
studied under different aspects like pedagogical, technical, social, organizational, and evaluation
and assessment, in order to get the in depth knowledge of quality parameters. The next step will
be to apply the TQM philosophy and quality development tools to create a sustainable quality

culture in the learning environment.



1.2.3 Blended Learning

Blended learning is the integration of face to face and online learning. Blended learning has a
critical role to play in the global market to prepare the learners to become leaders in their respective
areas in the future. Gutierrez (2005) outlines in her research that blended learning is the
combination of multiple approaches to learning, combining several delivery methods such as
collaboration software, web-based courses, and computer communication practices. Blended
learning can successfully make the learning environment more engaging, authentic, meaningful,
motivational and reflective. Some studies have underlined that technology and interaction should
be taken in consideration in order to design effective, attractive, and efficient learning
environments (Karadeniz 2009; Bliuc et al., 2007; Ginns and Ellis 2007). The portable traits like
confidence, patience, judgment, and synthetic ability will be a part of the future learner’s
personality which can be developed with the introduction of problem based learning and
generating workplace like simulations. A blended learning environment can help bringing these
changes in the HES by creating a student centered environment with improved learning outcomes.
The assessment of quality parameters of blended learning environments will be of great
importance. The right implementation of the TQM philosophy will develop a sustainable excellent

quality learning environment.

1.2.4 Total Quality Management

The TQM philosophy became a part of the higher education institutions by 1980’s. It has advocated
more than a mere change in the management practice. It promotes quality culture, focus on learner,
teamwork, and avid improvement. To make a learning environment driven by this philosophy, all
aspects of it (pedagogical, technical, organizational, evaluation and assessment) must be taken into
account. The tools, techniques and methods of TQM can contribute in bringing quality,
effectiveness, and efficiency in the learning environment. The study’s conclusion will present the
assessment framework with the objective that all significant factors and criteria are taken into
account optimally in establishing and maintaining quality of the learning environment. A detailed
study of these factors, criteria, frameworks and assessment methods will be presented in the next

few sections of this research.



1.3 Research Aim

To develop a TQM based assessment framework for blended learning environment in higher

education sector.

1.4 Research Objectives

The following objectives have been identified to achieve this aim:-

e To identify the relevant literature around higher education sector, learning theories,
learning styles, learning methods, blended learning, TQM, and use of TQM assessment

tools in higher education sector.

e To determine the important factors and criteria for the quality of BLE in learner’s

perspective and document them.

e To determine the relationships among factors / criteria in the faculty’s perspective and

document them.

e To assess the priority of quality development management strategies in the perspective of

employer and quality experts.

e To develop a TQM based framework by integrating all the above mentioned perspectives

and by applying European Foundation for Quality Management (EFQM) model.

e To refine and validate the framework.

1.5 Research Questions

1. How is the quality of the BLE in HES important for its learners and its associated

community?

2. How to develop a TQM based assessment framework in BLE which can help in the

improving of the quality of higher education sector?



1.6 Contribution of the Study

This undertaken study will mainly generate the following academic and practical

contributions:

1. It provides a comprehensible understanding of the whole situation in the assessment of a
BLE in the TQM perspective in the higher education field.

2. This study could be considered a beginning or a background for further studies in the

future by other researchers in the field of a BLE.

3. According to the literature review, originally this study might be the first one to deal
mathematically with the factors and criteria of a BLE‘s quality in accordance to the

different perspectives of learner, faculty, employer and quality experts.

4. This is an attempt to bring a logical approach in the subjective nature of quality related

activities which helps in an easy adoption of this approach by HEIs.

5. It helps higher education institutions to analyze the impact of various factors and criteria

in maintaining and evaluating the quality standard.

6. It provides a self -assessment framework for higher educational organizations to be able
to assess their current quality standards, to identify opportunities for improvement, and to

enhance their quality in the future.

7. It recommends steps for quality assessment and enhancement by adopting the suggested

framework.

1.7 Thesis Structure

This chapter has briefly explained the rationale for this research by highlighting the importance of
the learning environment in the higher education field. The advances in information
communication technology have facilitated learning to happen in a tailored made way by taking
care of student’s learning preferences in accordance with the learning styles and learning methods.
This area of assessment of the BLE in the TQM perspective is identified as being under-researched.

The assessment framework will help in developing and maintaining the quality aspect which will
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help in bringing more accountability, transparency, standardization, and satisfaction in the learning
experience. Since this area is being identified as under-researched through the literature review, it
is being adopted as a research topic to extend the knowledge in this field. The development of this
assessment framework of the BLE in the TQM perspective will follow in the next few chapters.

1.7.1 Chapter 2: Literature Review: This chapter’s aim will be to identify and analyze the relevant
literature surrounding the higher education sector; learning environment, e-learning environment,
and traditional environment. There will be an extensive explanation of various sub topics; i.e.,
learning theories, learning modes, learning styles, learning methods, learning tools, and assessment
frameworks. Moreover, the TQM philosophy and its various tools and techniques will also be

reviewed in detail to develop a framework.

1.7.2 Chapter 3: Research Methodology: This chapter will talk about the main philosophical
assumptions, the research methods, and the data collection techniques. The exploratory factor
analysis and decision making mathematical techniques such as the Decision Making Trial and
Evaluation Laboratory (DEMATEL) and the Multi Objective Optimization on the basis of Ratio
Analysis (MOORA) are explained in detail in this research. On the basis of the given research
setting and the research questions, the appropriate research design, activities, and processes will
be decided upon and justified.

1.7.3 Chapter 4: Analysis: This chapter will describe the implementation of the philosophical
assumptions, the research methods, and the research tools. A detailed description of data analysis
(basic as well as exploratory factor analysis) is given. The results of mathematical decision making
techniques the DEMATEL, the MOORA, and the Sensitivity Analysis will be explained in detail
with the help of appropriate charts and tables.

1.7.4 Chapter 5: Framework: This chapter will describe the development of framework, and its
robustness will be checked through the use of a mathematical technique called: Sensitivity
analysis. The application of the EFQM method will help in the development of assessment

framework in the TQM perspective.

1.7.5 Chapter 6: Conclusions and Suggestions: This chapter will describe the conclusions and

suggestions. These are influenced by the adopted research methods and research questions. This
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section will also highlight the limitations of the research. The inferences from the findings will be

discussed, and future study directions will also be proposed.
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Chapter 2: Literature Review

2.1 Introduction

The previous chapter has outlined the problem area and research aim. In this chapter, the related
literature will be reviewed. The ubiquitous use of information communication technologies in the
HES has brought incredible changes. The main research question, “How to develop a TQM based
assessment framework in BLE which can help in the improving of the quality of HES?” is
addressed by offering a detailed insight through literature review. This section will review some
of the existing literature in the same field. The focus will be specifically on the concept of blended
learning, the factors which are important for quality assessment, the concept of TQM, and different

existing assessment models related to the learning environment.

The flow chart in Figure 2.1 highlights the flow of the reviewed topics taken as per the research
requirement. The first part of this section deals with the importance of the HES in different
perspectives: Learner Perspective, Industry Perspective and Government Perspective. The
importance of HES is highlighted in this section. Then I reviewed the next main element of HES:
learning environment. The HES is explained by dividing it into two main parts. The two main parts
are: Learning and Environment. The Learning Theories, Learning Styles and Mode of Learning
are reviewed in detail to understand the important elements of quality learning. Next topic which
is reviewed is Environment. The blended learning, BLE and TQM are the main topics which are
studied in detail in order to get the deep understanding of the aspect of quality in BLE. The
application of quality assessment models of TQM will provide a quality learning experience to

learners.
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2.2 Higher Education Sector

The dictionary meaning of education is the act or process of educating or being educated in which
the knowledge or skill is obtained or developed by a learning process. The word higher education
was first used in 1834, and the meaning of this is referred as the education beyond the level of
secondary education. This field is of significant importance because the higher education
institutions are not only responsible for the development of skills and abilities of their learners
(Ginsberg, 1991), but they also provide learners with quality learning experience for the survival
in the global market. In this whole process of development, attainment, maintenance, assessment,
and evaluation, a lot of challenges are faced by higher education institutions. The reasons behind
these challenges are: the speedy growth of science and technology, the increasing expectation to
personalize the learning experiences, the growing demand to reach to more students, the limited
financial resources of universities, the rising demand of quality higher education systems, and
necessity of more qualitative labor, lifelong learning, and the emergence of the knowledge

community.

The higher education institutions are in a continuous search of those delivery methods which will
help in achieving the learning outcomes with the best possible outcomes. There is limited access
to higher education. The reasons are: High cost, Lack of resources, Lack of tertiary institutions
and, Commute problems. The aim of the higher education is to meet the demand of learners for
high quality learning so that they can be a part of a qualified workforce. To achieve this,
universities and colleges must examine what is happening in their classrooms (Whittington, 2003).
The higher education institutions should be ready to produce the kind of environment that
promotes critical thinking and problem solving for entry-level employment and beyond. Piaget
research has explored cognitive development as a continuum. This continuum has the involvement

of four influences: maturation, active experience, social interaction, and general progression.

In today’s world, we are in search of quality of HES that can provide a world class quality
education. The importance of HES is reviewed from different perspectives, i.e., learner, industry

and government (stakeholder).
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2.2.1 Learner Perspective

The various drivers for acquiring higher education from a learner perspective are; acquiring more
knowledge, looking for better jobs, acquiring renowned degrees and diplomas, being trained for
multinational and multicultural work environments, earning more money, enhancing skills for
effective communication , developing leadership skills , and preparing for lifelong learning. Most
of the higher education institutions are focusing and adopting learner centric educational
paradigms so that the future workforce can be trained in their respective areas of interest to lead

and take entrepreneur like challenges in all walks of life.

2.2.2 Industry Perspective

In today’s competitive environment, industry wants to hire people with strong academic
backgrounds, who are trained in their specialized areas of interest and exhibit leadership qualities.
From the industry perspective, job seekers should be able to work within limited resources.
Organizations have realized the importance of an efficient workforce to work in the challenging
multicultural work environment. The HES aims to set high standards for the future workforce and
focuses on training to meet employer high expectations. Skills acquired and nurtured in a learning
environment result in bringing more confidence, satisfaction, motivation, enthusiasm for lifelong
learning, application of high order problem solving techniques, successful teamwork, competitive
work environment, and the initiation of innovative and challenging tasks which lead to the high

retention and satisfaction rate of employees in any organization.

2.2.3 Government Perspective

Globalization and providing education to masses are the major areas of focus and concern for the
governments all over the world. Globalization is a phenomenon of interconnectedness worldwide
which has resulted in bringing changes in the economic, cultural, environmental, and social sectors
of society. These changes bring more awareness, competition, and drive to excel in meeting the
requirements of established parameters of worldwide standards of work. The internationalization
of higher education means either going across borders for education or being admitted to branches

of foreign institutions. Providing higher education to maximum number of people can change the
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outlook of any society. A well-informed and competent workforce helps the nation to overcome
social and economic challenges. The high employment rate is a good indicator of economic

strength of the government.

In summary, it can be said that the complexities of globalization, educational, and socio-cultural
issues have put pressure on the modern HES to make necessary changes in the way teaching and
learning takes place. In today’s world the role of the HES has become much more demanding in
order to cope with these pressures. It is often recommended to revise the roles and educational
aims of the higher education institutions in a continuous manner so that these pressures can be

dealt with much more efficiency and effectively.

The next section is the most valuable component of the higher education field: the learning
environment. This learning environment needs to be developed in such a way so that learners can

enhance and polish their existing skills under the expert guidance.

2.3 Learning Environment

A learning environment is an important element of the higher education sector. The learning
environment is defined in diverse manners but most precisely, a learning environment facilitates
all kinds of learning activities. The learning activities can take place in a more efficient and
effective manner when the necessary conditions like proper class arrangement, learning tools, and
teaching and learning resources are in place. The learning environment is considered to be made
of two parts: environment and learning. The environment is defined in more detail in the next

subsection.

2.3.1 Environment

The environment is an integral part of any learning environment. The concept of environment is

stated as:

‘The concept of environment, as applied to educational settings, refers to the atmosphere,
ambience, tone, or climate that pervades the particular setting’. (Aldridge et al., 2004, p. 110)
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This kind of explanation by Aldridge is so apt for describing the learning environment. The
environment is a kind of setting which encourages a welcoming, friendly, and secure atmosphere
for achieving the best possible results. No doubt an efficient learning environment is one which
facilitates a quality learning experience in higher education institutions. The organizations are
emphasizing the importance of continuously improving the learning environment to meet the
prevailing global competition from a diverse community of students in higher education

institutions.

Moreover, the global competition has helped in establishing the importance of creating a quality
learning environment .Therefore, its continuous improvement is the only feasible way to respond
to the growing requirements of this sector against the pressures of globalization and
internationalization. The European Commission (2009) has also stressed the need for higher
education institutions to be challenged to adopt a creative and entrepreneurial approach in
acquiring and utilizing knowledge. This kind of attempt can promote innovations in the
environment which will enhance the quality of environment. The environment for learning can be
of two types: physical environment, i.e., the traditional environment of brick and mortar, or the IT

enhanced-virtual environment.

2.3.1.1 Physical Environment

The physical environment has its own vital role in encouraging learning to happen within its
premises. Some well-known educational institutions are popular for their architecture, student

amenities, campus residential housing, and beautiful surrounding landscape.

The importance of shaping the physical environment is being addressed by (Rothblatt, 2006). The
physical environment plays an essential role in the learning experience of a learner since liberal,
safe, and healthy environment supports the development of a strong character. Some elite

universities are undoubtedly popular for their physical surroundings.
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2.3.1.2 Virtual Learning Environment

The virtual learning environment is the one which allows students and teachers to interact in
technologically advanced environment in order to facilitate learning. The learning environment
can be identified as a learning management system (LMS), a course management system (CMS),
a virtual learning environment (VLE), or even a knowledge management system (KMS). Most of
the time, these terms are used synonymously, but a few see each term differently. The functionality
has increased in the last few years, and recently some virtual learning environments (VLESs) allow
integration with other institutional information systems. The examples of VLEs include
Blackboard, a commercial development originating in the United States of America, and Moodle,

an open source development originating in Australia.

The virtual learning environment is a kind of online environment in which synchronous
conversation, asynchronous forum discussions, e-mails, weekly online evaluations, and
examinations take place according to learner preference. The virtual environment provides a
platform to facilitate all technological advanced learning activities under a variety of aspects. The
other vital part of the learning environment focuses on learning. The next section explains the other
integral part of the learning environment which focuses only on learning. The higher educational
institutions are trying to optimize the learning outcomes by the optimum use of traditional and

advanced technological methods. An extensive explanation of it is available in the next section.

2.3.2 Learning

In 1780, Abigail Adams wife of USA President John Adam stated,

"Learning is not attained by chance; it must be sought for with ardor and attended to with
diligence"(quotationspage.com http://www.quotationspage.com/quote/3072.html, 2005)

Effective , deep, and reflective learning implies that the learner is not only getting answers to their
queries but is also involved in cognitive and constructive problem solving activities in accordance
to available knowledge on learning styles, learning theories, and learning methods. Student
questions are of utmost importance in the learning process since “questioning lies at the heart of

scientific inquiry and meaningful learning” (Chin et al., 2002, p.521).The questioning from
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learners is also an indication that deep and constructive learning is taking place. Learning can be
active or passive in nature. In active learning, a learner is able to retain the knowledge for longer
periods as compared to passive learning. The following Table 2.1 by Dale shows it clearly.
Table 2.1 Dale’s cone of experience

Rate of Retention % | Nature of involvement

10 Reading textbook — passive

20 Listening audio files — passive

30 Watching video, still images — passive

50 Participating in interactive animations/simulations — active
70 Collaborative practicing by doing — active

90 Teaching others — active

Table 2.1 shows that reading textbooks, listening audio files, and watching video, all come under
the passive learning. In passive learning, the learner can retain a maximum 30% of the content.
The other mode of learning is an active mode of learning in which the learner can retain maximum
90% of the new concept. The kind of activities which are a part of active learning are: participating
in interactive animations, collaborative practicing by doing, and teaching others. If the concept of
teaching others is promoted in the learning environment, then the learner can learn not only

actively involved but can help other learners also learn effectively.

So it can be concluded that higher education institutions should build a learning environment
where all students, regardless of their backgrounds: 1) are engaged and valued in the classroom
learning environment (Macias & Dolan, 2009); 2) should have the access to the learning facilities,
resources and students services provided by the learning organizations (Jamieson et al., 2000); 3)

are able to participate to build new social networks and join learning communities.

Undoubtedly, the introduction of the right kind of learning theories, learning styles, and learning
modes has the potential to optimize the outcomes of learning in the higher education sector. In
fact, all these learning theories, learning styles, learning methods, and learning modes constitute
the pedagogical aspect of learning environment. The effective adoption of all these elements will
be advantageous in bringing the effectiveness and satisfaction to the learning environment. A brief
on learning theories, learning styles, and mode of learning is given in the next subsection obtain a

more in depth knowledge of these topics.

18



2.3.2.1 Learning Theories

The evolution of different learning theories in teaching and learning has paved the way to
continuously be looking for better quality options. Johann Friedrich Herbart (1776-1841)
introduced the first major pedagogic theory, Associations. From Herbart’s point of view, there are
five steps in the teaching process: preparation (getting ready), presentation, and association
(connection of already known with newly learned), generalization (understanding in big
perspective) and application (use in practice). Herbart’s views were criticized by John Dewey
(1859-1952) who was of the opinion that students should learn problem solving skills. In this study,
three kinds of learning theories will be explained in brief: Theory of Behaviorism, Cognitive

Theory, and Theory of Social Constructivism.

2.3.2.1.1 Theory of Behaviorism

According to behaviorists, knowledge is not an outcome of a mental process. It is an observable
outcome and a result of responses to observable stimuli. In behaviorism the stress is given to the
hierarchal and sequential way of framing the learning materials. An assessment is considered the
only way to evaluate the understanding and ability of learners, and, hence, an extensive use of
evaluation and assessment is recommended. The results and feedback are used by the students to

assess their performances.

Behaviorism emphasizes teaching and repetition rather than learning. It originated from the Greek
word ‘didaskein’ meaning ‘teach’. Behaviorism is often linked to didactic pedagogic beliefs

concerned with the instruction of students.

2.3.2.1.2 Cognitive Theory

This is another pedagogical approach which is connected to the mind and related activities. The
occurrence of certain behavior is connected with the process of the mind. Under this approach
concepts and procedures are analyzed in terms of information structures. In this theory certain
influential sub-areas are highlighted, e.g., schema theory, information processing, and theories of
problem-solving and reasoning. The basis for such learning is to model the involved processes and
then interpret and construct meaning on the basis of previous knowledge and experience.
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Increasingly, the cognitive approaches to learning and teaching have emphasized the assumptions
of constructivism in building new forms of understanding through activity (Biggs & Tang,
2011).Cognitive theory is based on the thought process .Cognitivists consider learning as a mental
process including activities that involve memorizing, thinking, analyzing, abstraction and

enthusiasm etc.

2.3.2.1.3 Constructivism Theory

The Constructivism Theory is based on the idea that people construct their own knowledge through
their personal experience. Constructivism prepares students for problem solving skills in a
complex environment. In Constructivism Theory, the students are more actively engaged in
building and creating their knowledge based on their individual and social experiences. As a result,
there are differences between the taught knowledge and the learned knowledge based on individual
experiences. The teacher is a facilitator who tries to understand how the students interpret
knowledge and tries to guide and help them. The guidance is provided to refine the understanding
and interpretation, correct any mistaken understandings, and improve learner knowledge quality.

In social constructivism learners construct their own understanding and knowledge during the
process of social interactions with others. Vygotsky, the main architect of social constructivism,
stated that interaction and help from more knowledgeable peers results in developing more
profound comprehension than only the one individual’s capacity of learning. The principle of
social constructivism promotes the student’s deep understanding and creativity (Wink, 2001).
Although social constructivism has typically been thought of as a face to face (F2F) mechanism in
the traditional learning setting, there is no reason why it cannot take place in other learning

environments (Sthapornnanon et al., 2009).

In constructivism, terms like discussion, analysis, investigation, and creation are used extensively
in teaching and learning. Learners are motivated in the learning environment to share their
interpretations, understandings, and experiences about a topic before it is taught. Communication
and interaction are strongly emphasized in this theory. The focus is to create a challenging learning
environment for learners. Moreover, the student responses and suggestions are considered to be
important in making decisions about teaching methods, instructional tools, activities, teacher
assessment, and course materials. The students are given enough time to reflect and construct their
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own knowledge. Jean Piaget (1896-1980), John Dewey (1859-1952) and Lev Semenovich
Vygotsky (1896-1934) are the believers of Constructivism (Shepard, 2000).

In any learning environment the emphasis is on two kinds of interactions: teacher-student and
student — student .The teacher-student interactions are examined in the context of conversational
methods, and the student-student interactions are examined in the context of the social theories of

learning.

Teacher - student interactions: The core of any learning process is comprised of learners and their
learning. The teacher’s role is to facilitate their learning. The constructivist paradigm was
advanced in the 1970’s through Conversation Theory. An effective conversation is the base of

Conversation Theory.

Few assumptions of the Conversation Theory are:
1) All human beings are learning systems which are continuously engaged in learning
activities;
2) Motivation should focus on what is learned and why it is learned.

3) The ability to “Teach back something’, is considered as remembered.

Student — student interaction: In this section student-student communication and the related peer
learning elements are discussed. The benefits of group learning are emphasized by the Johari

Window, see Figure 2.2
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Figure 2.2: Johari Window, adapted after Thurlow (Lengel et al., 2004)

Johari Window in Figure 2.2 is perceived in multiple dimensions. It is ‘Public’ when self and
others are aware of it. It is “Unconscious’ when it is unknown to self and others. It is “Blind” when
only the others can observe it, and it is “Hidden’ when it is only known to us. It is believed that
collaborative learning helps to achieve a shift of learning to the ‘Public’ quadrant of the window
(see arrow in the Figure 2.2 above) by (Heinze, 2008). This model also facilitates enrichment in

interpersonal relationships but also self-development .However, some negative effects (unsuitable

or dysfunctional outcome) of open communication are also possible.

The other important and relevant social theories are: Zone of Proximal Development and
Communities of Practice (CoP).Vygotsky produced the concept of the Zone of Proximal

Development and it is defined as:
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*“...the distance between the actual developmental level as determined by independent problem
solving and the level of potential development as determined through problem solving under adult
guidance or in collaboration with more capable peers.” (Vygotsky, 1935, p.86)

In this concept of ZPD, the emphasis is on enhancing the problem solving skills of individuals,
and this is done through interaction with more competent peers. The zone of learning can be treated
as the difference between the knowledge of a competent peer and the existing knowledge of the

learner.

The concept of Communities of Practice (CoP) was recognized by (Wenger, 1998). It provides an
opportunity to establish e-learning communities in educational settings. There are three

fundamental elements in CoP. These are:

a) A ‘domain’ of knowledge (focus for the community outlining a set of issues)

b) A ‘community’ of people (who are interested in this domain)

c) The shared “practice’ (that they are constructing to be effective in their domain)

The right use of social constructivism and cognitivism in designing the learning activities and
processes help in the development of excellent quality learning environment.

2.3.2.2 Learning Styles

A learning style is the method preferred by an individual during the recognition and processing of
a specific piece of information (Kolb, 1984). Therefore, a learning style has both an emotional and
a mental dimension. Kolb’s learning style model states that learning is a combination of
experience, cognition, perception, and behavior. In all learning styles, learners use both a process
and content approach. The Kolb Model is defined and explained by a four-stage learning cycle.
The four stages of this learning cycle are: concrete experience (CE) reflective observation (RO),
abstract conceptualization (AC), and active experimentation (AE). The concrete experience is
followed by reflection on that experience (RO). Reflection on this experience is followed by the
development of general rules describing the experience which is called abstract conceptualization
(AC). AC may lead to the formation of ways of changing the occurrence of this experience which

is called active experimentation (AE).
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According to Kolb, the developments of skills in all the four areas are required. The activities were

planned to improve the movement along with the cycle. A range of activities related with Kolb’s

learning styles are written in the following way:

CE - group work, seminars, wiki web-site;

RO - learning log, bulletin board;

AC - presentation, individual assignment, bulletin board; and
AE — bulletin board, seminars, wiki web-site

Learners with different learning styles in Kolb’s Model can be categorized as; assimilator,
accommodator, divergent, and convergent. All kinds of learners use any two of the learning stages
only out of four available stages (concrete experience (CE), reflective observation (RO), abstract

conceptualization (AC) and active experimentation (AE)). The Figure 2.3 displays all these

activities.
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Figure 2.3: Kolb's Learning Styles

According to Kolb, “Learning through experiencing” is suitable for “concrete experience”;
“learning through observation” is suitable for “reflective observation”; “learning through thinking”
is suitable for “abstract conceptualization” and “learning by doing” is suitable for "active
experimentation”. The accommodator learning style includes concrete experience and active
experimentation. The individuals preferring this learning style learn by doing and feeling. They
like new experiences and planned work. The divergent learners are for individuals with high scores
in the areas of concrete experience and reflective observation. These individuals are capable of
assessing concrete events from different angles. The assimilator learners use abstract
conceptualization and reflective observation. The individuals bearing the characteristics of this
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type of learner are capable of grasping a large scale of information scattered over a wide discipline
and convert it to a logical whole. Instead of dealing with other individuals, they prefer to deal with
abstract concepts and issues. The convergent learning style is seen when an individual prefers both
abstract conceptualization and active experimentation. Individuals learning in this way are quite
successful in terms of the practical application of ideas and theories, solving problems and making

decisions.

Kolb’s experiential learning theory: According to Kolb, development of learners learning takes
shape through four “learning complexities”: These are categorized as: effective, perceptual,
symbolic and behavioral. In a learning process, “higher-order sentiments” are the resultant of
effective complexity in concrete experience; higher-order observations are the resultant of
perceptual complexity in reflective observation; higher-order concepts are the resultant of
symbolic complexity in abstract conceptualization, and high order actions are the resultant of

behavioral complexity in active experimentation.

The developmental process is divided in to three broad stages: acquisition, specialization and
integration. (Pedrosa et al., 2004) connected Kolb’s learning styles to student questions. According
to Kolb’s experiential learning theory, questions lie in three categories: acquisition questions,
specialization questions, and integration questions. In the acquisition stage, the questions are
related to simple facts and concepts. In the middle phase, mainly specialized questions are asked
which go beyond the mere search for information. Lastly, in the integration phase, higher-level

questions in relation to hypotheses and new applications of knowledge gained are asked.

A relationship has been confirmed between students’ questions and Kolb’s experiential learning
theory (Pedrosa et al., 2004).Blended learning promotes personalization and deep approaches to
learning. Through this mode of learning, an attempt can be made to provide answers to different
kinds of questions as being asked by different kinds of learners in accordance to their difficulty
level (as mentioned in the kolb’s experiential learning theory).Moreover, the affordances like small
group instruction (in accordance to the need and learning style of learner) and immediate support
from the subject matter expert at any time in BLE can help learners to enhance the existing
knowledge.
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Furthermore, a relationship is being confirmed between approaches to learning which means either
surface or deep existing knowledge to relate ideas, patterns and principles and construct new
knowledge on the basis of reflection and logic. But the surface approach is related to routine
memorization (Entwistle, 2000). Blended learning can be beneficial in promoting deep learning to
help learners advance to higher stages of learning with the help of case study approach, group
work, discussion forums, and immediate subject matter expert advice .The kolb’s model can fit
very successfully in the BLE because Kolb states that in order to gain deep knowledge from an

experience, the learner must have four abilities:

e The learner must actively and willingly involved in the experience;

e The learner must be capable to reflect on the experience;

e The learner must apply analytical skills to conceptualize the experience; and

o The learner must have decision making and problem solving skills in order to apply on

new ideas gained from the experience.

In BLE, the learner is provided with various kind of resources and synchronous mode of immediate
help through online experts, text messages and social media which helps in providing deep long
life learning experience. The flexibility of BLE enables a learner to reflect on new learning as per
the convenience, interest and level of mastery. The new learnt knowledge combined with analytical
and decision making skills can be applied in new areas of interest. Such kind of innovative

applications in real life helps in making a learner more confident and independent.

Previously mentioned learning theories and learning styles are applicable for any kind of learning
environment whether it is a traditional environment or online environment. But in order to get
maximum output from the BLE, the learning experience gained through kolb’s experiential
learning will be more effective in HEIs. HEIs need to develop course content and delivery media
by keeping all kinds of learners in mind. The selection of the learning media must be in accordance
with student learning styles and mastery level. The next section is a thorough view of the modes

of learning available for utilization in the higher education sector.
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2.3.2.3 Mode of Learning

The inclusion of different learning methods in a learning environment helps in bringing about more
engagement, authenticity, interaction, and reflection. These are required for effective learning in
the 21 century learning environment. The two main reasons are: the flexibility of time, place and

pace and the personalization of learning processes.

Learning Method

Traditional learning Distance learning

N\,

E-learning
Traditional distance learning

Blended Distance Learning

Blended Learning

Figure 2.4: Taxonomy of Learning Approaches

There are different kinds of learning methods available which are shown in Figure 2.4.
Prominently, there are two main learning methods: traditional learning and distance learning.
Distance learning is again divided into e-learning (online learning) and traditional distance
learning. According to Figure 2.4, the combination of traditional learning and e-learning is named
blended learning. On the other hand, the combination of e-learning and traditional distance
learning together is named blended distance learning. The blended distance learning has no
physical face to face meeting. This component of meeting in the real world is missing in blended
distance learning. The definition of blended learning with physical face to face interaction is going
to be taken in this research. This blend of traditional and e-learning is the one which is reviewed
and talked about for the development of BLE in this research. The right mix of these components

in BLE assures good quality.
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The knowledge and understanding of different modes of learning are important to comprehend
analytically the deep meaning of quality in the learning environment. From past, the variations, in
the nature and requirements of society have brought changes in the modes of learning. To match
these requirements optimally, quality is required and hence quality assessment methods also.

2.3.2.3.1 Traditional Learning

Traditional learning occurs typically in the instructor directed face to face environment where the
mode of interactions is synchronous and involves a high fidelity factor. The main advantage of
this learning method is the prompt feedback which can help a learner to improve without delay.
The disadvantage is the nonexistence of the flexibility factor involving time and place. The
traditional or face-to-face learning is still popular as a teaching method because most people grew
up in a traditional learning environment. The face-to-face learning has some other benefits, such
as learning in a social interactive environment which facilitates an exchange of ideas and lowers
the possibility of misunderstandings. However, face-to-face learning allows a very limited time
for the self-directed learning and student-centered learning. This constraint limits the possibilities

for customizing and reflection of the course content according to the individual learner’s skills.

2.3.2.3.2 Distance Learning

Distance learning is the learning which usually takes place in a self-paced learning environment.
The mode of interactions is asynchronous and involves a low fidelity factor. This kind of learning
is preferred by students who have limitation of the time parameter. The belief that students can
learn from a teacher who is geographically far from students was conceptualized in 1973 by
Moore’s theory of independent study (Galusha, 1997). The term “distance learning” gives
autonomy to the learner. The communication between the learner and the teacher takes the help of
media other than the face-to-face sessions .Distance learning is further divided into two parts: E-
learning and traditional distance learning.

2.3.2.3.3 E-Learning

E-learning may be defined as the learning which takes place with the use of ICT methods for
teaching and learning (Littlejohn & Pegler 2007). E-learning is strictly accessible through

technological tools which means web-based, web-distributed, or web-capable. However, few

29



studies have mentioned the inclusion of audio, videotape, satellite broadcast, and interactive TV,

also as a part of e-learning.

In this kind of an arrangement the tutor is physically absent but keeps helping learners using ICT.
The educational material is designed thoughtfully in such a manner so that an instructor has
minimum involvement in the learner’s activities but gives prompt feedback using ICT. In July
2003, the UK government’s department for Education and Skills outlined their strategic view on
e-learning for the country and has highlighted e-learning for its potential in the process of

revolutionizing learning and teaching (DfES, 2003)

The great benefits of e-learning include stimulating interactions between not only learners and
instructors but also between learners and learners. Furthermore, these interactions take place
regardless of limitations of time and space through the asynchronous and synchronous learning
network model (Katz, 2002). Some leading educational institutions have attempted to deliver

virtually all of its courses online which signifies the importance of e-learning (Wu et al., 2006).

E-learning has been given synonyms like web-based learning (WBL), Internet-based training
(IBT), advanced distributed learning (ADL), web-based instruction (WBI), online learning (OL)
and open flexible learning (OFL) (Khan, 2001). Some more vocabularies are introduced as
distance learning (DL), open and distance learning (ODL), web based learning (WBL), flexible
learning (FL), and network learning in the fourth national conference and the first international
conference of e-learning. E-learning takes place in the network environment with the help of
multimedia technologies, super media, and tele-communications. The internet is the main reason
for the change in e-learning. According to the few experts, the internet is the most important
technology to support the modern approaches towards teaching and learning. E-learning is used to

disseminate information for education and training.

E-learning is defined by the Instructional Technology Council (ITC) and the National Center for
Education Statistics (NCES) as:

“The delivery of educational/training information via electronic media, such as Internet, Intranets,
Extranets, satellite broadcast, audio/video tape, interactive TV, and CD-ROM/DVD”’. (Waits &
Lewis, 2003, p.1).
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This definition of e-learning is self-explanatory and puts stress on the use of a different delivery
media. Rosenberg (2001) has stated that e-learning is based on three fundamental criteria:

e E-learning is networked to be able to diffuse instruction and information.

e E-learning is delivered via ICT.

e E-learning promotes learner-centered activities.

In e-learning, information and communication technologies (ICTs) are used to create experiences
that cultivate and support the process of education (Bose, 2003; Davis & Wong, 2007). These
information technologies will continue to influence higher education directly or indirectly in the
change in the traditional course delivery methods (Rungtusanatham et al., 2004). The traditional
delivery methods have to embrace e-learning methods to cater to the needs of today’s learners
effectively. Furthermore, previous studies have disclosed the failure of pure e-learning courses for

the lack of improved student learning.

Pure e-learning has potential drawbacks which have been found by evaluating separately the pure
e-learning courses (Riffell & Sibley, 2005; Nemanich et al., 2009) and the mix of traditional and
e-learning. The drawbacks are: additional operational cost, lack of face-to-face interaction with
instructors and classmates (Carstens & Worsfold, 2000; Yazon et al., 2002), high dropout rates,
lack of accountability (Sullivan, 2001), and lack of hands-on activities (Riffell & Sibley, 2005).
As an outcome, more college courses have supported ICT use without compromising on the

components like learner attendance and the availability of a physical instructor in the classroom.

The word online learning is exclusively used in the places where learning is taking place with the
help of internet connection. The online learning methods offer low carbon intensity solutions
(Sidney et al., 2010) and hence, are considered the most sustainable solutions for the future. Online
learning can enhance the quality of learning experiences and outcomes by servicing a complex and
varied community of learners. It is naturally self-reflective, and therefore, it is more beneficial for

deep learning.

A greater satisfaction factor in self-learning is observed in the learning environment. These days
knowledge sharing by online methods is the requirement of many contemporary workplaces and,
hence, has become an essential graduate skill to be taught (Barrie & Ginns, 2007). According to

(Castle & Guire, 2010), schools of higher education must try to design premier e-learning courses

31



with a corresponding re-education program for current faculty to prepare and to operate in the new
emerging educational paradigm. This is a necessary condition to obtain sustainable education

delivery outcomes using the online environment.

The students in higher education prefer online university courses because of the convenience
purpose, but still they want a “quality product” that is comparable to traditional campus classes
(Costin &Hamilton, 2009; Strang, 2010). Moreover, the cost effectiveness feature of online
courses attracts many learners (McLaren, 2004; Schniederjans & Kim, 2005). International data
corporation (IDC) expected the value of the e-learning market to be between $21 and $28 billion
in 2008 (Liu et al., 2009). According to the reports, the market size of the global e-learning, i.e.,

distance education and tele learning, will touch USD 49.6 billion in 2014.

"Instruction combining online and face-to-face elements had a larger advantage relative to purely
face-to-face instruction than did purely online instruction” (Means et al., 2009, p.17)

Lastly, it can be concluded that both pure face to face and pure online learning are incapable of
satisfying the learners if applied alone in the learning environment, but when they are applied
together, they bring the desirable results in learning and teaching activities. In the following
subsection, the challenges and benefits of e-learning are explained.

2.3.2.3.3.1 Benefits and Challenges of E-learning

E-learning offers the following benefits as compared to traditional instruction (Liaw et al., 2007
& Zhang et al., 2006).

e Provides time and location flexibility—anytime, anywhere availability;

e Lowers the costs and time for educational institutions;

e Fosters self-directed and self-paced learning by enabling learner-centered activities;
e Creates a collaborative learning environment;

e Builds universal communities;

e Allows unlimited access to e-learning materials;

e Allows knowledge to be updated and maintained in a more timely and efficient manner.

32



Mostly the concept of e-learning is connected with web-based learning, computer-based learning,
virtual classrooms, and digital collaboration with another university. All these activities provide
an extra advantage for increased accessibility, flexibility, and interactivity through online learning.
The learning in a virtual community has relatively low running costs and it is easily available
through simple communication equipment i.e., a PC with internet connection, a web camera and

microphone.

Although the initial investment for setting up and launching an e-learning environment is quite
high, nevertheless, the resultant costs for running e-courses are significantly smaller. Moreover, it
results in saving travel, accommodation, and food expenses as well. The main advantage of e-
learning is the flexibility parameter which when combines with other benefits, like reduced cost,
adoption by large pools of students and fast delivery methods. All these factors make e-learning a
desirable method of learning. There are a few disadvantages or barriers to e-learning which include
low satisfaction level, lack of interaction, high cost in the infrastructure, computer anxiety, and

low motivation (Mackey et al., 2006).

A critical barrier for the restricted use of e-learning is the limited availability of internet and
associated resources in some areas of the world. There are two other main challenges for e-learning
(Stracke, 2006b):

(1) To ensure interoperability and

(2) To improve the quality

The next subsection explains the e-learning tools which play a significant role in the delivery of e-

learning content.

2.3.2.3.3.2 E-Learning Tools: Synchronous and Asynchronous mode of interactions

E-learning tools are subdivided into synchronous and asynchronous interactions. The text-based
synchronous interactions are usually brief and can provide instant feedback. Follow up questions
can also be asked after that to resolve misunderstandings. The asynchronous interactions do not
take place at the same time of happening in reality but such interactions allow more relaxed
composition and correction of postings. The synchronous and asynchronous interactions can be
defined on the basis of real time responses or the recorded responses. A real time response means
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getting response without any time gap. The examples of synchronous interactions are online chat
rooms, electronic class rooms, and whiteboards. The examples of asynchronous interaction are

bulletin boards, discussion forums, and electronic mail. According to Bell and Heinze,

““A common distinction of multi-user electronic interaction that uses the time dimension is between
synchronous — same time, e.g. online chat rooms, electronic class rooms, whiteboards, etc. — and
asynchronous — different time, e.g. bulletin boards, discussion forums and electronic mail.” (Bell
& Heinze, 2004, p.20)

These synchronous and asynchronous interactions foster teamwork and collaborative activities
which help all learners whether introvert or extrovert to collaborate confidently and actively. Some
more benefits of online discussion forums mentioned are improved student-teacher relationship,

flexibility, and time for reflection of which is not possible in other learning environments.

The learning environment must facilitate a right combination of synchronous and asynchronous e-
learning tools so that learning can take place in deeper, interactive, collaborative, and supported
manner for the variety of learners. The main advantage of e-learning is the flexibility parameter
which when combined with other benefits like reduced cost, adoption by large group of students

and fast delivery methods make e-learning a desirable method of learning.

2.3.2.3.3.2 E-moderation Model

One of the very prominent techniques which focuses on the use of online communication is the 5
Stage Model for e-moderation . This model of teaching and learning online has five-stages in which
to engage students with online communication technology. In this model in stage 4, the knowledge
construction is the most interactive out of all stages. The development starts from stage 1 and it
progresses to stage 5. Each of the stages is further split into two triangles representing the roles of

the e-moderator and the technical support staff.
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Figure 2.5: Five Stage Model Adapted from Salmon (2004)

This model is very useful when applied in online learning. The next subsection discusses the
qualities of the blend of online and traditional learning. The importance of this blend is highlighted
in many studies (Osguthorpe & Graham, 2003; Rovai & Jordan, 2004; Garrison & Kanuka, 2004).

This mix is defined in an extensive manner in the next section.
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2.4 Blended Learning

Blended learning has become a buzz word in education. It is generally defined as the mixing of
the strengths of traditional and online learning (Osguthorpe & Graham, 2003; Rovai & Jordan,
2004; Garrison & Kanuka, 2004; Vaughan, 2007; Kim et al., 2009). In a survey, conducted in the
HES in North America, Bonk et al. (2006) concluded that around 70 percent of institutions will
offer more than 40% of their courses in a blended format after 2013. The reason for this
popularity of blended learning is the potential to provide the flexibility and independence which

is necessary for the holistic development of the motivated learner.

The whole idea of having such a learning model is to mix the best features of both online learning
and the traditional classroom environment. The basic rationale behind the use of the blended
learning approach is to create a harmonious balance between face-to-face interaction and online
access to information. The blended approach is gaining a lot of popularity as it provides the best
of both the worlds of online learning and face-to-face learning. In blended learning the time spent
in the classroom is reduced to a great extent and stress is given to active individual learning
(Garnham & Kaleta, 2002). The concept of blended learning looks simple and easy to understand,
but actually it is much more complicated when it comes to putting it into practice (Garrison &
Vaughan, 2008).

In a learner centered conceptualization of blended learning in the higher education institutions,
teachers need to control blended learning through the design, facilitation, and support of blended
learning experiences (Masie, 2006). There are three main reasons for choosing blended learning:
improved pedagogy, increased access, flexibility, and increased cost effectiveness (Graham,
2003). Blended learning is also referred to as hybrid learning or mixed learning (Neumeier, 2005).

Singh and Reed (2001) define blended learning in the following way:

“Blended learning focuses on optimizing achievement of learning objectives by applying the
‘right’ learning technologies to match the ‘right’ personal learning style to transfer the ‘right’
skills to the ‘right’ person at the ‘right’ time™. (Singh & Reed, 2001, p. 2)

However, Singh and Reed’s definition is criticized by Oliver and Trigwell (2005) because the tone
of word ‘right” sounds as if the control is in teacher’s hand as compared to learner, but in reality

Singh and Reed’s views about blended learning are totally learner oriented. They talk about
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transferring right skills to the right people at the right time through the right technology.
Furthermore, they highlight that achievements can be optimized if the learning styles are also given

apt consideration.

Blended learning means mixing of different ingredients like pedagogical approaches, web based
technologies, and instructional technologies (Driscoll, 2002).Blended learning is categorized into
didactical criteria like skill driven learning, attitude driven learning, and competency driven
learning (Valiathan, 2002). Any blended learning arrangement will have three components:
content, communication, and construction. A refocusing from teacher to student, from content to

experience, and from technologies to pedagogies is being suggested (Oliver & Trigwell, 2005).
Graham (2006) gave a definition of blended learning as a system:

"Blended learning systems combine face-to-face instruction with computer mediated
instruction” (Graham, 2006, p. 5).

So, by this definition blended learning systems are designed by mixing the face-to-face instruction
with computer mediated instructions, and hence, can be applicable in any learning situation. There
should be a proper blend of space, time, media, and activity (Littlejohn & Pegler, 2007) in the
following way:

e The space blend: f2f or technology mediated communication

e The time blend: geographically and availability; synchronously or asynchronously

e The media blend: tools, technologies and resources

e The activity blend: learning and teaching activities, individual or group

The importance of the right pedagogy in which learning processes involved are designed to
involve learner cognitive skills is emphasized. Blended learning is preferable because blended
Learning provides flexibility, independence & responsibility, metacognitive processes necessary
for the development of the self-determined learner (Bonk et al., 2006).

The potential of blended learning in providing flexibility and independence is addressed in this
definition. Blended learning (BL) is being called an "evolutionary transformation™ (Garrison &
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Vaughan, 2008) due to the ubiquitous use of web-based systems in universities. In a learner-
centered construction of blended learning, the control is with learners rather than teachers (Bonk
et al., 2006). “Blended Learning” is the integration of face-to-face learning with web based
learning. The proliferation of technology has played a significant role in this context. The

traditional learning when combines with technology takes the form of blended learning.

Few studies claim that blended learning is a mixture of 20 to 79% online activities, and the rest is
face-to-face activities (Allen et al., 2007). Blended learning has the potential to bring
transformation in higher education settings (Garrison and Kanuka, 2004). The blended learning
approach has helped universities to meet demands from an increasingly diverse student population

and from diverse patterns of educational involvement in the lifelong learning (Hicks et al., 2001).

Blended learning facilitates a community of inquiry effectively. This provides unified influence
that balances open communication and limitless access to information on the internet, free and
open dialogue, critical debate, negotiation, and agreement by Garrison. A new approach is also
seen in the higher education institutions in which the self-managed learning is given immense
significance. The blended learning model from a Malaysian university is displayed below in Figure
2.6.

38



Self-managed learning

Modules
Digital/Physical Library

Peers

Tutors

SME

Onlire learning:
Asgynchronous forum
Discussions
Learning objects

Digital library

Figure 2.6: Blended Approach in Open Malaysian University (Lim et al., 2011)

This approach of blended learning in Malaysian University has introduced the integration of some
variation in the feature of self-managed learning. So, now the self-managed learning is comprised
of components like study modules, digital library usage /physical library usage, peers, tutors, and
SME (Subject Matter Expert).

Mobile learning is conducted with the help of SMS (text messages) in the learning environment.
This mode of learning has an advantage because it gives affordances in the categories like: 1)
content, 2) forum/Facebook, 3) tips, 4) motivation, and 5) course management. The BLE can be
enhanced with the incorporation of mobile learning (Lim et al., 2011). In the future mobile learning

will be gaining a lot more importance.
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2.4.1 Success Factors in Adoption of Blended Learning

In a broader way, the affordances and success factors of e- learning and traditional learning are
also the affordances and success factors of blended learning. The main affordances are: arousal of
the students' interest and participation, flexibility, time conservation in course activities, easy
tracking of student progress, improved interaction, collaboration, and communication
opportunities. Similar affordances are being mentioned in other related research also. These
include improved pedagogy (Aycock et al., 2002; Dziuban et al., 2004), flexibility (Graham, 2006;
Palloff & Pratt, 2007), and increased collaboration, communication, and interaction opportunities
(Bonk, Kim, & Zeng, 2006; Littlejohn & Pegler, 2007; Osguthorpe & Graham, 2003).

The movement between one environment to another is greatly admired by course instructors
(Palloff & Pratt, 2007), due to time conservation and more flexible management of the course
requirements (Dziuban et al., 2004; Graham, 2006; Palloff & Pratt, 2007; Rovai & Jordan, 2004).
There are also several other affordances like increased cost-effectiveness (Chamberlain et al.,
2005), improved retention (Heterick &Twigg, 2003), and improved outcomes (Boyle et al., 2003;
Garnham & Kaleta, 2002). The instructor's experience in online teaching and technology use has
been suggested as the most valuable element of blended learning. In order to get maximum benefits
from blended learning, instructors need to be well trained in the blended learning systems. The
flexibility of the instructor is the most sought after quality in online learning (Palloff & Pratt,
2007).

The success factors of blended learning can be related to institutions, teachers, students and

pedagogic requirements. The success factors related to institutions are:

1. Todevelop in accordance to local, community or organisational needs rather than a generic
approach (Sharpe et al., 2006).

2. To make sure that institution is showing important building blocks like organisational
readiness, sufficient technical resources, motivated faculty, and good communication and
feedback channels with students (Tabor, 2007).

3. To provide room to teachers to develop a good understanding about the meaning of blended

learning
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4. To be introduced in the institution to bring a real reform. It should not be merely an
introduction of technology related activities in teaching and learning (Sharpe et al, 2006;
Littlejohn and Pegler, 2007; Garrison and Vaughan, 2008)

5. To evaluate and publicize its development regularly

6. To provide continuous professional development for teachers with sufficient time
(Vaughan, 2007).

7. To give account to the fact of increased teachers’ workloads.

8. To provide ongoing pedagogical and technical support (Garrison and Vaughan, 2008).

9. To put the learners need first, ahead of context (Mason and Rennie, 2006).

10. To understand students’ learning maturity and readiness for blending learning (Tabor,
2007).

11. To provide consistent and transparent communication to help students understand the
blended learning process (Sharpe et al., 2006).

12. A strong mix of physical and online environment (Garrison and Kanuka, 2004).

Blended learning provides learners with a rich learning context which enables them to increase
engagement and achieve their individual goals. Blended learning improves student learning and
engagement, improves access and flexibility, and addresses organizational and institutional
imperatives in higher education (Bonk, Kim, & Zeng, 2006; George et al., 2010). Blended learning
declares that the blended learning course structures promote self-paced learning and the feeling of
being an autonomist (Motteram, 2006). Blended learning can be used to assist group work and
promote a framework of “‘community of inquiry’’ to help students learn in more innovative and

flexible ways (Garrison and Vaughan, 2008).

2.4.2 Barriers in Adoption of Blended Learning

There are diverse challenges or barriers faced by instructors in the use of blended learning. These
are increased time devotion (Dziuban et al., 2004), increased workload (Littlejohn & Pegler, 2007),
and deciding on the right blend (Rowley et al., 2002).

In the online system a considerable time for instructors is required (Johnson et al., 2008). This

comment contradicts with Garrison and Vaughan's (2008) argument that the careful designing of
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blended learning can reduce the workload of instructors. No doubt, these are contradicting
statements but surely properly designed blended learning is capable of reducing the workload of
instructors. The lack of experience can be regarded as a challenge for instructors, which can be a

matter of concern for the novice instructors.

2.4.3 Pedagogical Aspect of Blended learning

The pedagogical approach determines and states the instructional approaches. This also specifies
strategies to be used and influences the instructor and student roles. Thus, the best pedagogical
approach is the one which helps in meeting the most crucial specific needs of the blended course.
The achievement and maintenance of harmony between the online and physical environments in
terms of enriched interaction, engaged communication, and cooperation among all of the parties
also comes under the pedagogical aspect of blended learning.

The Community of Inquiry (Col) framework was first proposed in 2000 (Garrison et al., 2000).
This helps in providing guidance in the complex nature of a blended learning environment. The
core of the Col framework is about deep and meaningful learning. The framework consists of three

interdependent structural elements: social, cognitive, and teaching presence.

The social presence offers appropriate climate and interpersonal relationships in the community.
The cognitive presence entails a resolution to a problem or dilemma .The resolution is provided
through the progressive phases of practical inquiry. A number of models and tools are developed

to analyze the cognitive activity and to examine the relationships between interaction and learning.

The teaching presence offers leadership throughout the course of study. When it is possible during
the teaching process, use a variety of strategies in the delivery of the content while integrating

face-to-face and a variety of innovative technological tools.

The Col framework promotes deep and meaningful learning. Developing blended learning
strategies and multimedia systems promote greater interaction, flexible learner styles and better
student-staff communication which are undoubtedly an important pedagogic requirement

especially from an international and multi-cultural perspective (Hunaiyyan et al., 2008).
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Moreover, in few studies, under the pedagogical aspect, the attempt was made to explore
holistically the interactive, collaborative dynamics of the educational experience, and
epistemological learning outcomes (Garrison & Arbaugh, 2007) which simply means to explain
thoroughly the list of activities, schedule, purpose and mode of activities to achieve the learning
outcomes. In reality, the most desirable outcome of any learning and teaching activity is its
learning effectiveness and learning outcome. Course design in blended learning needs to be a
redesigned structure involving variables like learning content, student engagement, and learning

assessments.

Blended learning gives a practical solution for learners and teachers to make learning more
independent, useful, and sustainable. As mentioned by several authors the need for purposeful
mixing and matching of different learning delivery modes is important (Singh & Reed, 2001;
Garrison & Kanuka, 2004; Verkroost et al., 2008). In such settings a substantial amount of the
content is delivered online and involves a few face-to-face meetings. But undoubtedly the outcome

of blended courses is better than the classroom and online courses (Klein et al., 2006).

The human factor (learner, faculty) is one of the most prominent factors of the pedagogical aspect
of blended learning (Ozkan et al., 2009; Schreurs 2008; Graham, 2006; Badrul, 2005). In a
traditional higher education, the focus is always on lectures and assessments .In fact, both
community of scholars and inquiry are ideal for the construction of deep and meaningful
knowledge (Ramsden, 2003).

A study from Swan et al. (2009), agrees with the idea of the promotion of social constructivism
and on techniques that are at the center of the learning process within an effective university
environment. The importance of infrastructure is highlighted by same scholars who have

mentioned human factor earlier.

The role of an instructor is very significant in blended learning since the ‘instructor’ is the main
contributor to e-learning and the traditional learning. The previous studies state that the instructor’s
attitudes towards technology, their teaching styles, and their control over the technology influence
the learning outcomes. Learner characteristics such as motivation, confidence, computer anxiety,
fear, anxiety, apprehension, enthusiasm, excitement, pride, and embarrassment need to be

identified. Several researchers considered a learner’s perceived effectiveness as an important
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indicator of an effective learning management system (Liaw et al., 2007; Holsapple & Lee-Post,
2006; Selim, 2007; Sun et al., 2008).

Some researchers proposed that user satisfaction is the most appropriate measure for the success
of an information system. Previously, it was found that the most powerful indicator of a learner’s
attitude is the “learner’s perceived enjoyment towards the e-learning system. The support factor in
education services is considered to be a success factor (Graham, 2006; Schreurs 2008; Ozkan et
al., 2009).

The clarity of the pedagogical targets improves the interest and participation of students.

Engagement can be expressed as:

““A coming together, a merging, a fusing. Engagement points to mutual listening, to reciprocity, to
dialogue, but conducted in a willingness to change™ (Barnett, 2003, p.253)

The aim of the higher education is to meet the demand for high quality students to enter the
workforce. Then universities and colleges must examine what is happening in their classrooms
(Whittington, 2003), and be ready to produce the kind of environment that promotes critical
thinking and problem solving for entry-level employment and beyond.

To ensure student interest (making learning a pleasure and providing skilled explanation) is the
first principle of effective teaching (Ramsden, 1992). Ramsden’s second principle of effective
teaching in universities is to show concern and respect for the students and student learning. It is
considered obligatory for good teaching, and therefore, necessary for effective learning. The third
principle of good teaching is to provide suitable assessment and feedback. Ramsden comments
that for students all the facets of good teaching are important to them, feedback on assessed work
is perhaps the most commonly mentioned .Ramsden’s fifth principle stresses the creation of a
learning environment that encourages independence, control, and active engagement. The
foundation for this principle is in the support of cooperative learning over competitive and

individualistic learning.

Providing formative feedback to students about their online learning is of immense importance. In

today’s society, in the academic environment the concept of efficient learning has an important
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element called” time”. The concept of “time” in teaching efficiently has become sensitive and

value-laden (Salmon, 2000). According to Damoense:

“Teaching online is more demanding than traditional face-to-face” (Damoense, 2003, p. 5)

Change to this teaching online can be much more demanding than f2f for few subjects and courses.

The next subsection describes the technical aspect of blended learning.

2.4.4 Technical Aspect of Blended learning

The efficient technical infrastructure is the basis of successful blended learning. In this context,
the virtual part of the learning has to be of high quality. Moreover, users need to be thoroughly
competent in the area. There are few other studies also which have supported the importance of
technical infrastructure as an important factor (Badrul, 2005; Graham 2006; Swedish Agency
2008; Ozkan et al., 2009).

There are technical parameters such as system quality and internet quality that have a remarkable
effect on the effectiveness of a learning management system (Holsapple & Lee-Post, 2006; Kim
& Lee, 2007; Liaw et al., 2007; Selim, 2007; Sun et al., 2008).Usually system quality has two
parts: the learning management and system software and the peripherals, i.e., the hardware. The
software quality covers stability, security, reliability, pace, responsiveness, ease of use, user-

friendliness, well-organized design, and personalization (Shee & Wang, 2008).

The quality of the peripherals signifies functionality of the microphones, earphones, electronic
blackboards, electronic mail, online threaded discussion boards, synchronous chat, and desktop
videoconferencing. The availability of broadband connection 24/7 helps in improving the quality
of learning. The adequate support in the form of the provision of e-library, online orientation
services, and availability of online experts enable the learner to achieve their learning outcomes in

the best possible way.

Moreover, the features like reuse of content, reuse of resources and the use of latest technology
(like cloud) can successfully bring about the sustainability feature in creating, maintaining, and

sharing resources in a cost effective and efficient way. The learning quantity and quality suffers
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when learners are exclusively and completely immersed in technology-based instructional delivery
methods. The reason for such a learning decline (quality and quantity) is the absence of human
interaction (Laurillard, 1993), failure in adjusting to the new technology tools, delayed feedback,
procrastination in learning (Lim, 2002), and less motivation to read online learning materials (Lim
& Kim, 2003).

2.4.5 Social Aspect of Blended Learning

A learning community is the one in which members interact with each other and try to achieve
their targets by exchanging their views and efforts. Improved interaction between members results
into a more effective learning experience. The engagement and involvement of members are
crucial points for the successful operation of the community and finding out problem areas. Social
media like Facebook and Twitter are being used by the prospective students to contact current

students or alumni to obtain a more authentic, well-rounded view of the institution.

The student-lecturer, student-student, and student-content interaction processes are important from
the perception of attaining the learning objective. The effectiveness of interaction in the blended
learning environment motivates the learners. The performance of motivated students is better than
unmotivated students. In the assessment of online learning motivation, six learning motivation
variables are: reinforcement, course relevance, interest, self-efficacy, affect, and learner control
(Lim & Kim, 2003).

The students recognize the value and importance of group work and interaction activities for
knowledge construction and learning. The collaboration among various universities from all over
the world exposes the learners to international experiences. This kind of experience can really be
significant. These days, the use of cloud services is prevalent in collaborative activities which

supports the low intensity carbon production process.

The absence of meaningful face-to-face social interaction may even hamper the entire online
learning process (Bonk and Graham, 2005). Learners of solely online courses usually can feel
reluctant, frustrated, and dissatisfied with the virtual collaborative learning methods. This kind of
feeling further develops into feelings of isolation. The absence of verbal and facial cues (human
absence) impede the process of deep learning (Kirkley & Kirkley, 2005). The cultural factor is an
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important success factor socially (Graham, 2006; Khan, 2005). This implies that the application of

the quality concept in this aspect of blended learning can enhance the student’s satisfaction level.

2.4.6 Organizational Aspect of Blended Learning

The continuum of blended learning is explained in a detailed in Figure 2.7 by Jones (2006). It
states that at the organizational level, all institutions must try to establish a continuum of blended
learning. They should move from the basic ICT usage to e-enhanced, then from e-enhanced to e-
focused, and lastly, from e-focused to e-intensive. The example for basic kind of ICT usage is
power point presentations. In the e-enhanced stage, learners and faculty members have an access
to online resources. The E-focussed have access to discussion boards and interactive materials.

Lastly in E-intensive course, the whole module is delivered online.

Continuum of Blended Learning

Basic ICT E- enhanced E-focused E-intensive
usage
L
E Accessto Discussio
Pgmr online n boards, ﬂﬂﬁ:ﬁm
Point Resources, anline awards
Use of Bb for assessme
Present announceme nk tests, sne;g:rr:i:nd
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notes, learning '
student material.
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Figure 2.7: Continuum of blended learning is explained by (Jones, 2006)

Blended learning continuum is displayed in Figure 2.7and is given by Jones. The continuum is
modified by providing the additional information in terms of proportion of content delivered online

and type of course (Allen et al., 2007).The modified continuum is shown in Figure 2.8. The
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proportion of content delivered online varies from 0 % to 80%. The course is named as traditional

if 0% course is delivered online. However, the course is named as web-facilitated if the proportion

of content delivered online is in the range of 0 % to 29%. Moreover, the course is named as blended

/hybrid if the proportion of content delivered online lies in the range of 30% to 79%. Online courses

are the ones in which the proportion of content delivered online is 80 % or more.

0%

1to 29%

30 to 79%

80+%

Traditional

Web
Facilitated

Blended /
Hybrid

Online

Course with no online technology used
— content is delivered in writing orally.

Course which uses web-based
technology to facilitate what is
essentially a f2f course. Uses a course
management system (CMS) or web
pages to post the syllabus and
assignments for example.

Course that blends online and f2f
delivery. Substantial proportion of the
content is delivered online, typically
uses online discussions, and has some
f2f meetings.

A course where most or all of the
content is delivered online. Typically
have no f2f meeting.

Jones’ Continuum

} Basic ICT usage

} E-enhanced

} E-focused

} E-intensive

Figure 2.8: Indications for Blended Learning Continuum (Allen et al., 2007)

This retention rate will be further improved in cases where the educational institutions award an

authoritative degree for their courses. In the next subsection the assessment and evaluation factors

are considered from the quality aspect.

2.4.7 Assessment and Evaluation Aspect of Blended Learning
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Assessment is an expected outcome of all teaching and learning practices in higher education
(Sadler, 2005). Earlier the assessment activities were meant to satisfy only the bureaucratic
requirements of universities but now for learning and teaching also. The initiatives to promote

learning-oriented assessment are being observed clearly in tertiary courses (Rovai, 2004).

Prompt and continuous feedback is an important feature of learning oriented assessment. Online
communications promote more interactive assessments; often based on collaboration and
participation. Synchronous Cyber Assessment (SCA) encourages distinct methods of group
dynamics, through simulations, virtual seminars and synchronous group work. The students can
communicate their knowledge by text messages, digital productions, oral presentations, and group
discussions (Leone et al., 2010; Micu et al., 2012)). However, there are some challenges also, i.e.,

problem of security, accessibility, and identification.

The SCA can be formal, semi-formal, and informal. The formal assessment usually means on
campus, and hence, easily identifiable, but inflexible in time and location with additional costs.
The semi-formal assessments can be conducted away from the university settings with additional
costs. The informal assessment means anywhere in location with low costs for students but also
inflexible in time. The peer and self-assessments are crucial for learner practice in a Synchronous
Cyber Classroom (SCC). The learner’s view of the investment made by him/her in making the
choice of selecting the blended learning course should be positive. The positive value of this return
on investments means the learner believes that an option of this kind of learning environment has

benefitted him positively cost wise.

Blended learning is a meaningful way to engage students and also enhance their skills for decision
making, reflection, self-direction, and self-regulation. All these skills are absolutely a must for
making a learner a self-motivated learner. In the next subsection, framework of blended learning

communities is explained.

2.4.8 Framework for Blended Learning Communities

In a framework for the quality assurance of blended e-learning communities by (Varlamis &
Apostolakis, 2010), a set of criteria for the evaluation of the educational process in blended e-

learning communities are considered. The involvement of quality assurance helps in meeting the

49



quality standards for evaluating the expected outcomes. In this assessment framework in Figure

2.9 the pedagogical, technical, and social aspects of blended e-learning communities are

considered.
Pedagogical
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ecnnica
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Figure 2.9: A Metaphor of Learning Community (Varlamis & Apostolakis, 2010)

The pedagogical layer covers the quality of the learning process. These processes are strongly
related to pedagogical targets. The clarity of these targets helps participants to perform according
to their interest, convenience, and schedule. The technical infrastructure is concerned with the
virtual part of the learning community. The quality assurance of technical components of virtual
learning environment is highly important. The assurance brings more reliability and satisfaction.
The social layer covers all parts of pedagogical and technical layers. This layer is influenced by
the interest of learners and culture of related social structure. The organization moves around the

axis by making sure that all these layers are well taken care of.

The educational experts agree that e-learning alone cannot give complete satisfaction to the
learner, and therefore, an educational paradigm is required which has the strengths of both the
worlds of online learning and face-to-face learning. This kind of arrangement comes under blended
learning, mix of e- learning, and traditional learning. This arrangement is explained in the next

section.
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2.5 Blended Learning Environment

A learning environment which supports blended learning will be called a blended learning
environment. The blended learning environment is a combination of a physical environment and
an IT enhanced (virtual) environment. The blended learning environment is one in which most of
the learning activities are conducted online, and the time spent in the traditional classroom

environment has been reduced but not totally removed (Garnham & Kaleta, 2002).

The blended learning environment provides the best mix of different learning strategies which
makes it more effective and successful than other learning environments. According to Martyn
(2003), a successful blended learning environment involves face-to-face interaction in the
classroom, synchronous conversation, asynchronous forum discussions, e-mails, weekly online
evaluations, and examinations. Thus, an interactive, engaging, and flexible learning environment

is needed.

The BLE should contain the dynamic course contents, videos, animations, an announcement page
for the purpose of communication and correspondence, a calendar page to monitor the course
program and objectives, a synchronous chat page that will provide online communication and
interaction, synchronous and asynchronous discussion forums, course materials, a virtual agent,
and informative links (Demirer & Sahin, 2012).

A BLE can enhance learning in the HES by creating an enhanced student centered environment as
well as improved learning outcomes. The assessment of the quality standards of these blended
learning environments will be of great interest. The importance of the BLE in the future is
highlighted in Figure 2.10.
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Figure 2.10: The Handbook of Blended Learning by (Bonk & Graham, 2005)

Figure 2.10 depicts the transition from past to future in the use of traditional learning environments
and online learning environments. In the past, both were completely separate systems. Presently,
there is an increased implementation of blended learning systems. Furthermore, in the future it is
predicted that online learning environments will overshadow the traditional face-to-face learning

environment.

The teaching and learning processes have been redesigned to develop an authentic blended
learning environment that provides students real-life learning experiences supported by new
technologies (Smith & Parker, 2012). One key challenge is to identify how to construct more
flexible, interactive, and engaging student-centered environments that can support students as they

“transition to the workplace”.

Blended learning environments should incorporate four key learning principles: relevance
(Murphy, 1997; Huang, 2001), authenticity (Herrington et al., 2007), interaction (Cheetham &
Chivers, 2001; Laurillard, 2002), and reflection (Boud et al., 2006).



Authentic learning environments are not content driven but are process driven which enables
students to complete complex real-world tasks over a period of time in collaboration with others
they would in a real workplace. It encourages confidence and cultivates “portable skills” such as
judgment, patience, synthetic ability, and flexibility that most learners have difficulty in grasping
(Lombardi, 2007). Educators view “authentic learning” from a variety of different perspectives.
More exposure towards the authentic communities of learning, the better prepared they will be to

deal with “the messiness of real-life decision making” (Lombardi, 2007, p. 3).

Authentic learning tasks that require students to use technology as cognitive tools to seek
information, construct knowledge, communicate, and collaborate effectively have the potential to
improve student engagement and outcomes (Herrington et al., 2006). In the online environment,
the asynchronous computer-mediated conferencing supports flexibility, reflection, interpersonal
and teamwork skill development, motivation, and collaboration in learning environments
(Heterick & Twigg, 2003). Tailor made blended models can add value in a student’s learning
process. Instructional structure and interaction are success factors for effective e-environments
(Liaw, 2007).

For evaluating the higher-order learning, the P1 (Practical Inquiry) model is of significance. Schrire

found the importance of the PI model:

‘to be the most relevant to the analysis of the cognitive dimension and represents a clear picture
of the knowledge-building processes occurring in online discussion’ .(Schrire , 2004 , p. 491)

Practical inquiry has got a great relevance in the analysis of cognitive dimension and in online
discussions. Blended learning cultivates “portable skills” such as judgment, patience, synthetic
ability, and flexibility which most learners have difficulty in grasping (Lombardi, 2007). Authentic
learning tasks are a combination of the right blend of face-to-face and online activities. These
learning tasks help students to use technology as cognitive tools. Authentic tasks are the ones that
encourage and support student involvement and captivation in a cognitive real environment. These

tasks facilitate self-directed and independent learning.
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2.5.1 Design of Blended Learning Environment

The authentic tasks that encourage and support student engagement. The immersion in a cognitive
real environment can facilitate self-directed and independent learning. These tasks are facilitated
with the help of different blended learning settings and design. For example, Driscoll (2002) has

pointed out that in some settings blended learning can have different meanings. It can mean:

e The combination of different web-based technologies;
e The combination of different pedagogical approaches;
e The combination of any form of instructional technology with face to face instructor-led
training;
e The combination of instructional technology with actual job tasks in order to improve
the process of transfer of learning.
The three components of the design of blended learning: content, community, and collaboration
are highlighted (Schneider et al., 2002). According to the media synchronicity theory, there are
two fundamental communication processes: conveyance and convergence. The synchronous
settings are more suitable for developing shared understanding (convergence), whereas

asynchronous settings are more suitable for the exchange of information (conveyance).

The issue of cost related activities in choosing a delivery format is being addressed (Kerres & Witt,
2003). The use of different communication options needs to be taken into account quite carefully.
The costs which are mainly involved in maintaining a physical and VLE are the setup, operating,

and maintenance cost.
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Figure 2.11: Five Key Elements in the Blended Learning Design (Carman, 2002)

Five key elements emerge as the foundation of blended learning design as shown in Figure 2.11.
The five major elements are: (1) Live Events: Synchronous, instructor-led learning events in which
all learners participate in real time, such as face-to-face or in a virtual classroom, (2) Self-Paced
Learning: The individualized , mastery based learning that the learner completely takes his own
decision to complete at his own speed as per the availability of time and resources, such as
interactive, Internet-based or CD-ROM training, (3) Collaboration: An activity in which learners
communicate with others; for example, e-mail, threaded discussions or online chat through an
available medium like LMS, social media like Facebook, or Twitter; (4) Assessment: A simple
way to assess the learners’ knowledge. The assessments can be of different kinds. For example,
pre-assessments, on the spot, and post-assessments follow live or self-paced learning events to
measure learning transfer, and (5) Performance Support Materials: Performance material can be

reference materials including PDA downloads, printable references, summaries, and job aids .

Blended learning environments provide the independence and control which is required for the
development of critical learning (Farley et al., 2011).The interactions which are peer-to-peer,
student—content, student—teacher, teacher—teacher, teacher—content, and content-content are

facilitated and encouraged in blended learning models (Anderson, 2008).

In the twenty-first century, where e-learning is rooted in personalized interactive and mobile
learning in universities, the use of social media and Open Educational Resources (OER) is
emphasized in a significant manner. A design of a BLE for future is given by (Gedik et al, 2013)

in Figure 2.12. This model explains the critical issues in designing the blended learning courses.
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Figure 2.12: Critical Issues in the Blended Learning Design

These critical issues are pedagogical framework, instructor’s competency, context, and technical
issues. The instructor’s competency to encourage deep learning is highlighted in this framework
in Figure 2.12. Moreover, the role of appropriate context which promotes the cognitive abilities of
learners is being mentioned as a vital component in designing the learning environment. Finally,
the technical issues in the designing of a BLE are considered to be of great importance. The
technical availability, usability, and maintenance of the online environment are considered
invaluable in the design of future blended learning environments.

In today’s world, higher education organizations are ready to meet their students’ growing needs
and ever-increasing expectations to provide high quality learning experiences and results. For that,
the organizations are continuously adopting new measurable approaches with better synergy and
targeted goals to improve student academic achievements, transfer of learning, and performance
(Singh & Reed, 2001). The extensive use of advanced technology in the learning environment is
predicted in the future. Thus, the design of the blended learning environment needs to be effective.
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2.5.2 Success factors of Blended Learning Environment

The previous research has indicated that both quantity and quality of learning suffer immensely if

the blended learning environment is not designed by incorporating the success factors.

Furthermore, to some extent the success factors of the blended learning environment are the same

as the success factors of blended learning. The success factors of the learning environment can be

divided into the pedagogical aspect, technical aspect, social aspect, organizational aspect, and the

evaluation and assessment aspect. The following Table 2.2 displays all the success factors of the

BLE.

Table 2.2 Success factors of BLE

Human (Faculty,
learner) (pedagogical )

(Ozkan et al. , 2009); (Swedish Agency, 2008); (Schreurs ,2008); (Attwell,
2006); (Khan, 2005); (MacDonald & Thompson, 2005) ; ( McNaught &
Lam, 2005); (Benchmarking of Virtual Campuses , 2003);(Sustainable
Environment for the Evaluation of Quality in E-learning ,2003)

Infrastructure(
technological)

(Ozkan et al. , 2009); (Swedish Agency, 2008); (Schreurs ,2008); (Attwell,
2006); (Khan , 2005); (MacDonald & Thompson, 2005) ; ( McNaught &
Lam, 2005); (Benchmarking of Virtual Campuses , 2003);(Sustainable
Environment for the Evaluation of Quality in E-learning ,2003)

Infrastructure
(pedagogical)

(Ozkan et al. , 2009); (Swedish Agency, 2008); (Schreurs ,2008); (Attwell,
2006); (Khan, 2005); (MacDonald & Thompson, 2005) ; ( McNaught &
Lam, 2005); (Benchmarking of Virtual Campuses , 2003);(Sustainable
Environment for the Evaluation of Quality in E-learning ,2003) (Hilary
Page-Bucci ,2002); (Roderick, 2001)
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Learning environment

(Ozkan et al. , 2009); (Swedish Agency, 2008); (Schreurs ,2008); (Attwell,
2006); (Khan , 2005); (MacDonald & Thompson, 2005) ; ( McNaught &
Lam, 2005); (Benchmarking of Virtual Campuses , 2003);(Sustainable
Environment for the Evaluation of Quality in E-learning ,2003)

Support/educational
service

(Ozkan et al. , 2009); (Swedish Agency, 2008); (Schreurs ,2008); (Attwell,
2006); (Khan , 2005); (MacDonald & Thompson, 2005) ; ( McNaught &
Lam, 2005); (Benchmarking of Virtual Campuses , 2003);(Sustainable
Environment for the Evaluation of Quality in E-learning, 2003)

Support/Financial

(Benchmarking of Virtual Campuses, 2003); (Sustainable Environment for
the Evaluation of Quality in E- learning, 2003); (Hilary Page-Bucci, 2002)

Support/ethical

(Ozkan et al. , 2009); (Swedish Agency, 2008); (Khan , 2005); (MacDonald
& Thompson, 2005) ; ( McNaught & Lam, 2005); (Sustainable
Environment for the Evaluation of Quality in E-learning , 2003)

Cultural

(Attwell, 2006); (Khan, 2005)

Economical/political

(Ozkan et al., 2009) ; (Sustainable Environment for the Evaluation of
Quality in E-learning,2003)

Legal factor

(Ozkan et al., 2009); (Attwell, 2006); (Khan, 2005)

Management and
leadership

(Ozkan et al. , 2009); (Swedish Agency, 2008); (Schreurs ,2008); (Attwell,
2006); (Khan , 2005); (MacDonald & Thompson, 2005); ( Zairi & Ahmed,
1999)

Service quality, content
quality and system
quality

(Johnson et al., 2008)

Instructors
communication ability.

(Arbaugh and Duray, 2002); (Thurmond et al., 2002).

Use of new assessment
strategies in online
learning

(Birenbaum, 2007); (Brown et al., 1997); (Mateo & Sangra, 2007)

Improved retention ,
Improved outcome

(Heterick & Twigg, 2003) , (Boyle et al. , 2003); (Graham, 2002)
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The success factors of BLE are written in the above Table. The human factor which consists of
teacher and student is an important factor. Many studies (Ozkan et al., 2009; Swedish Agency,
2008; Schreurs, 2008; Attwell, 2006; Khan, 2005; MacDonald & Thompson, 2005; McNaught &
Lam, 2005; Benchmarking of Virtual Campuses, 2003; Sustainable Environment for the
Evaluation of Quality in E-learning, 2003) have mentioned it. The learning environment which is
an important part of infrastructure including pedagogical, technical and technological, and
organizational is second factor. The studies (Ozkan et al., 2009; Swedish Agency, 2008; Schreurs,
2008; Attwell, 2006; Khan, 2005; MacDonald & Thompson, 2005; McNaught & Lam, 2005;
Benchmarking of Virtual Campuses, 2003; Sustainable Environment for the Evaluation of Quality
in E-learning, 2003; Jonassen, 1999; Wilson, 1996; Duart et al., 2008; Dziuban, Hartman &
Moskal, 2004; Graham, Allen & Ure, 2003) have stated the significance of it. The third factor in
the Table is support which has got the parts like services related to educational activities, financial
and ethical activities. Many studies from (Ozkan et al., 2009; Swedish Agency, 2008; Schreurs,
2008; Attwell, 2006; Khan, 2005; MacDonald & Thompson, 2005; McNaught & Lam, 2005;
Benchmarking of Virtual Campuses, 2003; Sustainable Environment for the Evaluation of Quality
in E-learning, 2003) have stated services related to educational activities. The studies
(Benchmarking of Virtual Campuses, 2003; Sustainable Environment for the Evaluation of Quality
in E- learning, 2003; Hilary Page-Bucci, 2002) have supported financial services. Many
researchers have stated ethical support services, a success factor (Ozkan et al., 2009; Swedish
Agency, 2008; Khan, 2005; MacDonald & Thompson, 2005; McNaught & Lam, 2005;
Sustainable Environment for the Evaluation of Quality in E-learning, 2003).Committed leadership
is being mentioned in the research work (Ozkan et al. , 2009; Swedish Agency, 2008; Schreurs
,2008; Attwell, 2006; Khan , 2005; MacDonald & Thompson, 2005; Zairi & Ahmed, 1999) The
service quality, content quality and system quality are highlighted in study (Johnson et al.,
2008).Instructor’s communication ability is stated in the literature (Arbaugh and Duray, 2002;
Thurmond et al., 2002) for success of BLE. Lastly, improved retention and improved outcome are
addressed in studies (Heterick & Twigg, 2003; Boyle et al., 2003; Graham, 2002) have mentioned
the use of new assessment strategies in online learning. Lastly improved retention and improved
outcome are stated in some research papers (Heterick & Twigg, 2003; Boyle et al., 2003; Graham,
2002).

59



2.6 Total Quality Management

Quality is at the heart of education and training. It influences student’s learning and eventually the
kind of benefits drawn from their education (UNESCO, 2004). American-born W. Edwards
Deming is considered the father of TQM. Total Quality Management (TQM) is a way of managing
and improving the effectiveness, efficiency, cohesiveness, flexibility and competitiveness as a

whole. The total quality management (TQM) is defined as:

“... a management approach of an organization, centered on quality, based on the participation
of all its members and aiming at long run success through customer satisfaction and benefits to
all members of the organization and to society ”. (Wiklund et al., 2003, p.99)

The quality of education is defined as the ability of a student’s knowledge to satisfy stated
requirements. These requirements are set by the institutions, employers, accrediting bodies and
professional societies (Karapetrovic & Willborn, 1997). The quality assessment and development
is a crucial task for the blended learning environment. The quality development can be defined as

follows:

“Quality development covers all kind of strategy, analysis, design, realization, evaluation and
continuous improvement of the quality within the given system”. (Stracke, 2006b)

A list of the principles required for the successful implementation of TQM is leadership, total
commitment, total customer focus, continuous improvement, total involvement, training,
education, ownership of problems, rewards and recognition, error prevention and team work. The
TQM techniques like QFD, the Six Sigma, ISO 9001, the Malcolm Baldrige Quality National
Awards (MBQNA\), and the EFQM are some established techniques which are used to improve
the quality. The MBQNA is an important framework of operations in order to encourage
accountability, transparent decision making and the optimal use of available resources. The D.
Kirkpatrick presented a four-level model of evaluation that can be applied to the traditional

learning and also to e-learning.

At last, the main output of this research process will be the assessment framework in TQM

perspective for blended learning environment in the higher education sector. The resultant
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assessment framework will help to assess the quality at different stages. Concerned stakeholders
can use this model to assess the level of quality development initiatives and take strategic decisions
to make the blended learning environment more effective and efficient. Moreover, it can also be
used to sustain the continuous development work in enhancing the quality standards.

In quality management in education, teaching and learning activities are frequently divided into
three groups: inputs or requirements, processes and outputs or results (Van Damme 2004; Wiklund
et al., 2003; Sahney et al., 2004; Becket and Brookes, 2006).

TQM is defined as:

“a way of managing to improve the effectiveness, efficiency, cohesiveness, flexibility and
competitiveness of a business as a whole.” (Ho and Wearn, 1995, p. 25)

This definition of TQM explains the importance of TQM in improving efficiency, effectiveness
and flexibility of business as a whole. The other principles required for the successful
implementation of TQM include leadership, commitment, total customer satisfaction, continuous
improvement, total involvement, training and education, ownership of problems, reward and
recognition, error prevention and teamwork (Ho & Wearn, 1995). In TQM the focus is on

continuous improvement.

Development and application of assessment methods are supported by regional, national, and
international accrediting bodies that have aim of continuous improvement in student learning at
their core .Harvey and Knight (1996) identified the following meanings to quality:
e Quality as exceptional, i.e., exceptionally high standards of academic achievement;
e Quality as perfection (or consistency), which focuses on processes and their specifications
and is related to zero defects and quality culture;
e Quality as fitness for purpose, which judges the quality of a product or service in terms of
the extent of meeting customer specifications or conformity with the institutional mission;
e Quality as value for money, which assesses quality in terms of return on investment or
expenditure and is related to accountability; and
e Quality as transformation, which defines quality as a process of qualitative change with

emphasis on adding value to students and empowering them.
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The popular perspectives of Deming, Juran and Crosby are highlighted in Table 2.2.

Table 2.3 TQM perspective of Deming, Juran, and Crosby

© © N o O

. Eliminate

11.
12.
13.
14.

Consistency of purpose
Adopt the philosophy
Do not rely on mass
inspection

Do not award business on
price

Constant improvement
Training

Leadership

Drive out fear

Break down barriers
slogans  and
exhortations

Eliminate quotas

Pride of workmanship
Education and retraining

Plan of action

I. Quality Planning

Set goals
Identify customers and
their needs
Develop products and

processes

I1. Quality control

Evaluate performance
Compare to goals and

adapt

I11. Quality improvement

Establish infrastructure
Identify projects and
teams
Provide resource and
training

Establish controls

&>

© © N o O

Management
commitment
Quality
teams

improvement

Quality measurement
Cost of quality
evaluation

Quality awareness
Corrective action
Zero-defects committee
Supervisor training

Zero-defects day

. Goal - setting
11.
12.
13.
14,

Error cause removal
Recognition
Quality councils

Do it over again

In Table 2.3, the popular perspectives by Deming, Juran and Crosbhy are given. In the Deming’s

perspectives 14 steps are included : consistency of purpose , philosophy adoption , independent of

mass inspection, awarding a business on performance and not price, constant improvement ,

training, leadership , taking out fear from employees ,removing barriers , removing slogans,

exhortations and quotas, considerations of workers pleasure , education and training programs and

lastly plan of action. The Crosby’s 14 points include : management commitment, formation of
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teams for looking after quality improvement, measurement of quality , evaluation of cost of quality
, awareness to bring quality , formation of committee which looks after attaining zero defects rule,
training of supervisors , conducting the event like zero defects day , setting goals , removing the
cause of errors , recognizing people performance and lastly formation of quality councils .

The Juran’s triology explains three important components which are quality planning, quality
control and quality improvement. Under quality planning , the activities like setting of goals ,
identification of customer’s needs and development of products and services are placed which is
so relevant since planning is the most important to set future goals in accordance to satisfy
customer’s needs . Under quality control, the performance is evaluated and goals are compared
with the actual performance .In quality improvement part, infrastructure is modified to achieve
goals and projects and teams are identified in an attempt to meet the targets. Training and control
techniques are undoubtedly the most important features of quality improvement move of any
company. Therefore, | am totally convinced with the application of Juran’s trilogy in the higher
education institutions. Moreover, Crosby’s points: quality awareness and corrective actions
measurement can be very advantageous in improving the quality standards of learning

environment.

In the Deming’s 14 steps are included : consistency of purpose , philosophy adoption , independent
of mass inspection, awarding a business on performance and not price, constant improvement ,
training, leadership , taking out fear from employees ,removing barriers , removing slogans,
exhortations and quotas, considerations of workers pleasure , education and training programs and

lastly plan of action.

Quiality will be transformative if focus is given to teachers, students and internal processes of a
higher education institution. The term quality management may refer to all those policies, systems
and processes which ultimately contribute in the development, maintenance, improvement and
control of quality within system. The word total in TQM stands for the total involvement of all
employees. According to ISO 8402, quality management is that aspect of overall management
function that determines and implements the quality policy for intention and direction of the
organization. Quality management, in the higher education context has a wide landscape which

covers the quality terminology: control, assurance and improvement.
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The importance of total quality management is being addressed by different researchers in the
literature review and is displayed clearly in the following Table 2.3. For example, Mann & Kehoe
in 1994 has stated that TQM has beneficial impact on the performance of business. Sun (1999) has
highlighted the contribution of TQM in improving customer satisfaction and business
performance. A relationship between the TQM implementation and quality results has been
suggested in studies (Brah et al., 2002). But Joiner (2007) has claimed for high positive correlation

between TQM practices and organizational performance.

Table 2.4 Importance of TQM

Some of the TQM practices contribute to the increase of
Sun (1999) customer satisfaction and business performance

Results suggest the proposition that TQM implementation

Brah et al.(2002) correlates with quality performance.

The used components of TQM lead to competitive
advantage.

There is a strong positive relationship between TQM
practices and organization performance

Shenawy et al. (2007)

Joiner(2007)

No doubt, the application of total quality management has many advantages as being mentioned
previously and its positive impact on business excellence is seen in many organizations yet this

philosophy has got few barriers which can create problems in its application.

The barriers are : lack of top management commitment (Soltani et al., 2005;Venkatraman, 2007,
Bhat & Rajshekhar, 2009) , attitude of employees towards quality (Amar & Zain, 2002; Helma &
Mayo, 2008), lack of proper training and education(Jun et al. 2004; Huq, 2005; Soltani et al., 2005;
Bhat & Rajshekhar, 2009), lack of coordination between departments (Salgena & Fazel , 2000;
Amar & Zain , 2002; Zamany et al., 2002), human resource barrier(Jun et al., 2004; Venkatraman,
2007; Bhat & Rajshekhar, 2009) no benchmarking (Jun et al., 2004; Bhat & Rajshekhar, 2009),
poor planning (Salegna & Fazel, 2000; Jun et al., 2004) , employee’s resistance to change (Soltani
et al., 2005; Venkatraman, 2007) , inadequate use of empowerment and teamwork (Jun et al.,
2004; Soltani et al., 2005; Venkatramen, 2007; Bhat & Rajshekhar, 2009) , lack of continuous

improvement culture (Amar & Zain, 2002; Hug, 2005) , and lastly lack of communication( Salegna
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& fazel , 2002; Hug, 2005). In this research also, the barriers like: lack of top management
commitment, attitude of employees towards quality, lack of proper training and education, poor
planning, employee’s resistance to change, inadequate use of empowerment and teamwork, lack
of continuous improvement culture will be of great concern during the implementation of

assessment framework in the blended learning environment.

A discussion on quality development related issues and approaches are made (Stracke, 2006a). To
achieve a sustainable integration of quality development within the whole organization and to
ensure the involvement of all stakeholders it is so crucial to build a quality strategy so that the
quality objectives can be put into the educational and business processes . The three level concept
of the introduction of quality development can be very useful (Stracke, 2006b ; Stracke, 2010).The
three levels are: Level of individual person; level of the organization; level with the involvement

of group of external stakeholders.

The quality development needs to be a continuous ongoing process (Crosby 1980; Deming 1986).
To be in the state of sustainable quality development, the whole organization must ensure the
involvement of all stakeholders to build a quality strategy and to integrate the quality objectives
into the educational and business processes (Stracke, 2010).Moreover, three steps of quality
development: adoption, implementation and adaptation can also be introduced at each level of
quality development (Stracke & Hildebrandt, 2007).

The development of a framework in TQM perspective for a blended learning environment in the

HES needs to select the best alternative out of three alternatives which means the quality
development in the blended learning environment can be achieved by implementing quality

development as a strategy at three levels:

e Quality development initiative ( QDI ) at the individual level
e Quality development initiative ( QDI )at the organizational level
e Quality development initiative (QDI) at the level with the involvement of all external

stakeholders

65



1. Atthe individual level, the quality development can be implemented by building the awareness
to ensure that every stakeholder knows the meaning of quality development in the personal
context. For example, at the learner level, the quality development awareness can be ensured
at the personal level by raising motivation, improving interactions and engagement , increasing
computer knowledge and explaining the appropriate use of LMS and social networking feature.
In addition to this, learners can be informed regularly about the kind of improvement
happening in the learning environment so that the regular feedback can be taken from them to
understand their perception and expectation for further improvement. Since the blended
environment stresses personalization and mastery based education, the continuous and
sustainable organic development is possible in this context only when all stakeholders are
capable of initiating the quality development at the personal level including learner. The
optimization in the “application of learning” (which refers to the extent to which students
transfer, use and apply the learned knowledge and skills to their current task, studies, and job)
is directly linked in researcher’s opinion by developing quality at the individual level of the

learner depending upon their learning styles.

2. At the organizational level, the whole organization needs to develop a quality vision, a
common understanding of the quality objectives and the resulting output in a holistic manner.
For this development, the top management’s leadership and commitment is very significant.
Moreover, the involvement of all employees, department heads, subject leaders, instructors,
administrative and support staff, technology, and technical staff is really vital in building the
common understanding of the learning objectives. The top management is responsible in
developing the quality of all the components of the BLE, e. g., pedagogical, technological,
social, organizational, and evaluation and assessment. In addition to this, the top management
is accountable for not only implementation but the communication of quality development in
deciding right policies and strategies, partnership and resources, adequate funds, control
processes, and deliveries to the whole organization .The contribution, motivation, and
transparency from the management side will help in the achievement of mission statement in

accordance with the set objectives.
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3. At this level, the integration and involvement of all stakeholders of the BLE will help in
bringing the quality in the business and educational process of the institution as a whole .The
educational and business processes will be improved by involving parents, technology
suppliers, employers, social and environment activists, government and industry
representatives. This involvement can further help in the internationalization of the learning
environment as per the international standards and image. Moreover, the participation of
industrial, environmental, social and government representatives help in communicating the
future requirements, legal and economic policies, cultural values, and international relations

which can ensure the sustainable and continuous improvement in the learning environment.

In the next subsection, the different assessment methods in TQM are discussed.

2.6.1 Assessment methods in TQM

Quality management in education has changed and taken different forms all over the world in
terms of stakeholder accountability, customer satisfaction, assessment issues, accreditation,
ratings, and rankings. The aim is to understand customer requirements and the focus should be
only on the fact of delighting the customer.

TQM is a management philosophy and company’s practices which aim to harness the human and
material resources of an organization. The concept of TQM is universal and application of it has
resulted in the creation of successful firms. There are various TQM assessment models which are
used in different situations in order to attain excellence in the concerned environment. The
assessment models are: Lean management system, SERVQUAL model, QFD model, Six sigma
model, 1ISO 9001, D. Kirkpatrick Model, MBQNA award and lastly EFQM excellence award.

1. Lean Management System: The lean management system was initially designed by Toyota
Motor. Importantly, the main focus of lean management is time and how time is used with
the intention of improving responsiveness in meeting customer’s demands. The original
seven wastes by are overproduction, waiting, transportation, processing, inventories,

movement and defects. The eighth waste is behavior.

2. SERVQUAL Model: The SERVQUAL model was developed by Parasuraman et al. in
1988 and it measures not only perceived service performance but also compares the
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customer expectations for the same service. He provides a basic structure for measuring
customer satisfaction for services. They have suggested to reduce the gap between
customer expectation of provided performance and the actual perceived experience of that
performance. The SERVQUAL model has defined service quality to have five dimensions:

tangibles, reliability, responsiveness, assurance, and empathy.

QFD Model: The QFD (quality function deployment), a static approach to the measurement
of service quality has been adopted. The basic idea of QFD is to translate the VOCs (voice

of customer requirements) into the final product and/or service quality.

Six Sigma Model: In the Six Sigma Model, Schroeder (2008) outlines the commonly
accepted Six Sigma steps as DMAIC where D: Define process; M: Measure quality
variables valued by customer — set improvement goals; A: Analyze root causes of current
defect levels — consider process change alternatives; I: Improve process — check and

improve; and C: Control — monitor over time.

ISO Model: It is authorized by the International Organization for Standardization (I1SO).
ISO 9001 certifies a “process’ not a particular product or service (Schroeder, 2008). 1ISO

provides a set of standards for quality improvements of process.

D. Kirkpatrick Model: The D. Kirkpatrick model is a four-level model of evaluation
which can be applied to a traditional way of learning and also to e-learning .This model
has got following four levels of quality evaluation of e-learning. 1. Student’s reaction, 2.
Learning results, 3. Impact of learning on functioning in the workplace, 4. Impact on

business results.

MBQNA Award: The MBQNA award ‘s criteria consist of seven essentials e.g.
leadership, strategic planning, customer and market focus, measurement, analysis and
knowledge management, human resource focus process management and results . The

category for educational institutions in the MBQNA award was added in 1999.
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8. EFQM Award: The EFQM excellence award is comprised of nine elements grouped under
enabler’ criteria (Leadership, Strategy, People, Partnerships and Resources and Processes,
Products and Services) and four ‘result’ criteria (Customer Results, People Results, Society
Results, and Key Results).

The next section deals with the important issue of quality in higher education.

2.7 Quality in Higher Education

The quality in higher education is explained in three broad categories of education operations:
education/instructional, administration, and auxiliary. In many countries and many cultures the
issue of quality management has been on the agenda of (HEIs) for quite some time. Higher
education (HE) for the masses and a growing climate of increased accountability are frequently
cited as rationales for a greater emphasis on quality (Becket and Brookes, 2006). Other
environmental forces which reinforce the concept of quality include: the greater expectations and
diversity of students as consumers, their demand for increased flexibility in provision, and
increasing levels of competition within and across national borders (Brookes and Becket, 2007).

The feature of quality in higher education can stimulate national economic growth directly. The
admission of international students in national universities has forced the national economies to
intensify the application of TQM in the learning environment to ensure excellent quality within
higher education. Furthermore, rigorous and transparent quality assurance in processes can
enhance the quality of the learning environment making it more accountable and effective. The
quality development and deployment feature needs to be a regular feature of the quality program

for educational institutions, and hence, needs to be thoroughly explained.
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Table 2.5 Definition of Quality in Business and Higher Education

Definition of Quality in Business and Higher Education

specification)

BUSINESS EDUCATION

Definition Definition Stakeholders

Transcendent Quality result from | Exceptional Quality results from | Faculty
producer’s expertise of
expertise professoriate

Manufacturing Product confirms to | Fitness for Institution is External

based specifications Purpose capable of meeting | stakeholders
fitness for purpose | (mission) educational aim and | accreditation

objectives agencies

Product based Quality is Transformative | Linked to Accreditation
determined by the | Value —added assessment ; agencies
presence or evidence of quality | ,employers
absence of an is increased student
ingredient learning

Value-based Acceptable Value for External ranking , Administrators,
performance at an money Limited such as Macleans Parents , Student
acceptable price supply Resource

orientation

User Based Quality defined by Fitness for Outcomes meet Students and
consumers needs purpose specified government can
and preferences (customer requirements be identified as

the customer

Quiality Assurance Agency for Higher Education QAA (United Kingdom) effectively stated that
the academic quality will be achieved when all the learning opportunities available to students are
capable to help students achieve their goals. To achieve this academic quality, there needs to be
an intense introduction of TQM models to address educational processes and manage quality in
higher education (Sakthivel et al., 2005). In fact, Venkatraman (2007) has supported TQM’s

success in the higher education field on the lessons drawn from industry.

In business all these words like transcendent, manufacturing based, product based, value-based,
and service-based have specific meanings. The word transcendent refers to the situation which
states that quality results from the producer’s expertise. The manufacturing based definition is to
specify the product conformance for the purpose of fitness. The product based specifies the
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determination of quality on the basis of presence or absence of an ingredient. “Value based” means
acceptable performance at a price. User based signifies the needs and preferences of consumers.
On the other hand, in higher education the words like exceptional, fitness for purpose,
transformative, value for money, user defined, and fitness for purpose (customer specification)
have proper definitions. Exceptional stands for quality results from expertise of professional.
Fitness for purpose is attached with the mission statement of institution and communicates about
meeting educational aims and objectives of institution. The word transformative is linked to
assessment, and it is evidence of a quality feature in improving student learning. The word value
for money stands for external ranking. Limited supply stands for resource orientation. Fitness for

purpose specifies meeting of the customer’s requirements.

2.7.1 Quality in Traditional Learning

In blended learning, the face-to-face model is quite luxurious and an expensive model. It is
expensive because of the less availability of high-quality research faculty. They may demand high
salaries and low teaching workloads as part of their remuneration packages, and thus, raising
overall teaching costs. Few studies have mentioned that learning and teaching at traditional
institutions is of much higher quality than at more technologically focused institutions. This view
has been reinforced by the published standards with regard to faculty and quality standards

required by government assurance agencies like QAA.

2.7.2 Quality in E-Learning

In today’s world, universities need to be prepared to face new challenges not only in educational,
social, managerial and technological aspects but also in other areas to be fully involved in
innovation and sustainability acts in global perspectives. In the coming years, higher education
institutions need to ensure their survival by managing the increased demands of enhanced learning
through new technology, digital skills in education, learning for the future in a global context
within sustainable dimensions, and integrating technology into all aspects of their strategic
planning. The holistic point of view is argued by NAHE (Swedish Agency for Higher Education)
in 2008 states that:
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“Existing methods of quality assessment need to be adapted. There is a need that quality aspects
for e-learning are integrated into existing quality assurance systems. Internal competence and the
provision of information in the e-learning area need to be guaranteed. Internal working methods
need to be adapted to the special conditions which apply for the assessment of borderless
education”. (NAHE, 2008, p. 10)

According to Swedish Agency for Higher Education, existing methods of quality assessment needs

to be adapted in e-learning so that internal competence and information can be guaranteed.

2.7.3 Assuring Quality in Education

Assuring quality has become a necessity in higher education to make it much more accountable.
Quality development involves all stakeholders (learners, instructors, administrators, employers
and funding agencies) in the educational process. Quality involves a multi-dimensional and multi-

level concept that changes its form according to the contextual settings of the educational system.

There is not a common understanding about the actual definition of quality education. Giertz in
2000 explains the “‘quality’ perspective as an approach which gives considerations to standards,
excellence, evaluation, and measurement. Thus, when promoting quality education, products and
services of educational institutions and programs need to meet certain standards and benchmarks.
The objectives are to be achieved as per given input and context variables to make sure that

demands and expectations of consumers and stakeholders are met to move towards excellence.
Benchmarking has become very popular in higher education settings. Benchmarking is defined as:

“internal organizational process aiming to improve the organization’s performance by learning
about possible improvements of its primary and/or support processes by looking at these processes
in other, better-performing organizations™. (ESMU, 2008, p. 16)

Benchmarking can be used for self-assessing the institution, for a better understanding of
processes, for measuring, comparing, and discovering new ideas, for obtaining data to support
decision making, for identifying targets for improvement, for strengthening institutional identity,
for strategy formulation and implementation, for enhancing reputation, for responding to national
performance indicators and benchmarks, and for setting new standards for the sector in the context

of higher education reforms.
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2.8 Summary

To sum up, in today’s world all the HEIs are looking for the development of an educational
environment. The learning environment has got two important components: Learning and
environment. The learning component can be made effective by introducing the relevant learning
theories like experiential learning and social constructivism. The kolb’s model for experiential
learning can help different learners with different learning styles to provide quality learning
experience. The different learning modes are available in higher education but the combination of
e-learning and face-to-face learning is found to be more effective. The right blend of activities
through the mix of traditional and virtual environment in offering mass learning, active rather than
passive learning, involvement in social constructivism and cognitivism, involvement in work place
like simulation, interdisciplinary and outcome based learning, personalization and emphasis on

individual reasoning and reflection.

As learning is becoming more learner centered so the information techniques and tools need to be
more effective and efficient to bring quality learning experience in the learning environment.
However, there are enormous challenges for the education sector in bringing such an excellence
and sophistication in the learning environment. The effective use of TQM tools and techniques can
help in bringing more excellence in the output.

The TQM based assessment framework will be developed by collecting data from learners, faculty
members, and external stakeholders. The involvement of all important stakeholders will bring
positive contribution in enhancing the quality of assessment framework. In the end, the use of
EFQM excellence model on causing criteria of quality in BLE can result in self-assessment of BLE
by HEIs. The self-assessment is an ideal way of assessing as it helps in saving a lot of resources
and time. The self-assessment excellence model EFQM can be modified as per the requirements

and expectations of different HEIs.

For data collection, this research uses methods like pilot study, questionnaire study, expert

opinions and interviews. In the next chapter, the adopted methodology is discussed in detail.
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Chapter 3: Research methodology

3.1 Introduction to Research Methodology

The research methodology is the combination of methods or techniques used to enquire into a
research project. The data needs to be collected from either theoretical or practical research. For
example, management research may be strategically conceptualized along with operational
planning methods and change management. However, to find out the right methodology and its

right kind of application is a critical step to achieve valid and reliable results.

3.2 Philosophy of Research

The philosophy of a research is the identification of a philosophical assumption underlying other
people’s work and the understanding of how these assumptions might influence and assist the said
research (Smith et. al, 2008). The two main ways of describing the philosophy of research are —

Epistemology and Ontology.
* Epistemology: General set of assumptions about the best ways of inquiring into the nature of the

world.

* Ontology: Philosophical assumptions about the nature of reality.

The philosophers have been debating for centuries to find a relationship between the data and the

theory. The reasons why the understanding of the philosophy are given in a following way:

1.) It helps in the clarification of research designs.
2.) It helps the researcher to recognize which designs will work and which will not and enables
the researcher to avoid going up too many blind alleys and should indicate the limitations

of particular approaches (Smith, 2008)
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3.) It also helps the researcher to identify and even create designs that may be outside his or
her past experience. It suggests how to adapt to the research design according to the

constraints of the different subjects or knowledge structure.

There are two contrasting views of conducting social science research, i.e., Positivism and Social

Constructivism.

3.2.1 Positivism

Positivism says that the social world exists externally and its properties should be measured
through objective methods, rather than being inferred subjectively through sensation, reflection,
or intuitions. The French philosopher, Comte (1853) was the first person to encapsulate this view,
he said:

“All good intellects have repeated since Bacon’s time, that there can be no real knowledge but

that which is based on observed facts.”

According to Smith (2008), the philosophical assumptions of positivism are:
Independence: The observer must be independent of what is being observed.

Value-freedom: The choice of what to study and how to study must be decided by the objective

criteria than human beliefs and interests.
Causality: The aim of the research is to find the causal explanations.

Hypothesis and Deduction: Science proceeds through a process of hypothesizing the fundamental

laws and later checking its truth and falsity.
Reductionism: The problem as a whole is better understood if it is reduced in to smaller units.

Generalization: In order to generalize about regularities in human and social behavior, a sample of

adequate size needs to be drawn.

Cross —sectional analysis: Such regularities can easily be identified by making comparisons of

variations across samples.
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3.2.2 Social Constructivism

The idea of social constructivism was developed by many authors. The social scientist does not
gather facts and measure, but for them the constructions of different meanings which are the
outcomes of the different people’s experience play the most important role. Social constructivism
says that reality is socially constructed and is given meaning by people. Reality is determined by
people rather than by objective and external factors. The human interests are the main drivers of
science and research progress through gathering rich data from which ideas are induced rather than

by hypothesis and deductions as defined in positivism.

This research intends to assess the BLE in the higher education field using the TQM techniques.
During the research we need to see the psychological, behavioral, and technological attributes of
the drivers and barriers. The human dimension is the key element. The decision making techniques
are based on human experiences and knowledge. The concept of quality is subjective in nature and
different people have different perceptions. Hence, there will be an active involvement of social

constructivism.

Positivism will be involved in the process of sampling and measuring. Thus, there is a need to
have a right balance between positivism and social constructivism. In this research, both positivism
and social constructivism are involved with more of a propensity towards the social

constructivism. Figure 3.1 depicts it clearly.

’ Positivism }

The
Research

Social
Constructivism

Figure 3.1: Epistemology

As mentioned earlier another branch of philosophy is ontology, which is concerned with the nature

of reality. There are two main aspects to this philosophy: objectivism and subjectivism. The
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objectivist view is that social entities exist externally in reality. In contrast, the subjectivist view
is that social phenomena are the outcome of the perceptions and consequent actions of social
actors, and are, therefore, in a constant state of revision (Saunders et al., 2009). This research will

have propensity towards the subjectivism as in Figure 3.2.

, The
Objectivism
Research

Figure 3.2: Ontology

3.3 Research Approach

The research is defined by Hughes & Sharrock (1998) as carrying out an investigation to discover
something that is not already known about. The ingredients of successful research are motivation,
adequate support and supervision, individual style and creativity, skills and qualities, and the right
approach to start. Motivation and focus are essential to complete any research. Philips (1984)
identified seven stages which were: enthusiasm, isolation, increased interest, increasing

independence, boredom, frustration, and job to be finished.

The research approach normally begins with an investigation of theory that summarizes and
organizes knowledge by proposing a general relation between events. The research approach

consists of four components:

e Purpose of research
e Process of research
e Logic of research

e Qutcome of research
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The purpose of research can be exploratory, explanatory, or descriptive. According to Robson
(2002), the exploratory research is conducted to find out what is happening or to find new insights
into the existing knowledge. The purpose of this research is exploratory in nature as there have
been limited number of studies done so far to identify the assessment framework in the BLE and
this research finds new insights by developing an assessment framework using the TQM

perspective.

The process of research can be either qualitative or quantitative in nature. The qualitative or
guantitative research methods are explained in detail in the next section. For data collection, this
research uses these methods—pilot study, questionnaire study, and interviews. Hence, qualitative

and quantitative process of research will be followed.

The logic in any research uses inductive as well as deductive methods. The inductive methods are
applied from specific to general situation. The deductive methods progress from general to specific
situation. The deductive methods are applicable where reasoning is involved. In the beginning a
deductive pattern will be followed which will involve the identification of factors during the
literature review, creation of initial questionnaire, refinement of questionnaire after the pilot study,
and application of decision making techniques for designing and validating the frame work. In
this research, the deductive methods are involved in decision making and result in the development

of the final framework.

The outcome of any research can be either applied or basic, but this research is a basic research
because the aim of this research is to make a contribution in the existing knowledge of the field.

The entire research approach is depicted in the following Figure 3.3.
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Purpose of Process of Logic of Research Outcome of
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This research investigation is divided into two distinct aspects, firstly the design that involves the
planning of the actual study, location of the study, sampling, data collection, expert opinions,

collection of qualitative data, data analysis, and secondly, the process of developing the

. Questionnaire I_

Experts opinions,
interviews

Pilot Study '

Figure 3.3: Research Approach

framework and the research question testing (Sekaran,1984).

3.4 Pilot Study

A pilot study is a small study which is designed to gather information prior to a larger study in
order to improve the quality and efficiency of the real study. A pilot study can reveal deficiencies
and gaps in the design or in the procedure. The concerning issues can then be addressed before the

real study. A good research strategy requires careful planning, and a pilot study will often be a part
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of this strategy. A pilot study is normally small in comparison with the main study/experiment and
therefore, can provide only limited information about the sources. A pilot study can also help in

checking whether the instructions on questionnaire are comprehensible.

In this study, the pilot study is being conducted at IMT (Institute of Management Technology) in
the academic city of Dubai. There were total 35 respondents. The institute is popular for its
business courses and it is affiliated with many foreign universities. It is accredited under the
ministry of higher education and scientific research of UAE and IACBE (International Assembly
for Collegiate Business Education).The institute has been using the virtual learning environment,
for more than two years. The students and faculty members are using the Blackboard platform
extensively for uploading and downloading resources, weekly announcements, timetables,

asynchronous communications, discussion boards, homework submissions, and assessments.

In the pilot study, the learners at the undergraduate and postgraduate levels are given the
questionnaire instrument to check the viability and the comprehensibility of the framed questions.
The discussion with few students has also given an insight into their expectations. An interview
has been conducted with the administrative person who has been in charge of the quality issues.
All this information has led to design the questionnaire instrument again under these categories:
pedagogical, technical, organizational, social, and evaluation and assessment. Some questions are

also reframed in order to give better clarity to learners

3.5 Data Collection

Sampling can be a good way of collecting data. The data can be either quantitative or qualitative.
The quantitative data is represented in terms of numbers and the qualitative data is represented in

words.

3.5.1 Sampling

Sampling is the process in which a sample is drawn from the population. There are two kinds of
sampling designs: Probability sampling design and Non-probability design. Probability sampling

designs are the one in which the probability of each entity of the sample is known. In the Non-
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probability sampling, the probability of any member of sample is not known. Table 3.1 explains

the Probability sampling design and Non-Probability sampling design.

Table 3.1 Probability and Non-probability Sampling

1.Simple Random

sampling

2.Stratified random 1.Convenience

i samplin
Sampling piing
2.Quota
3.Systematic random Qu
i Sampling
sampling
4.Cluster Sampling 3.Purposive
sampling
5.Multistage
sampling

4.Snowball Sampling

Under the probability sampling design comes various sampling techniques: simple random
sampling, stratified random sampling, systematic random sampling, cluster sampling, and
multistage sampling. Under the non-probability design comes various sampling techniques:
convenience sampling, quota sampling, purposive sampling, and snowball sampling. In simple
random sampling, the individuals are chosen in such a way that each individual has an equal and
independent chance of being selected. In stratified sampling, the whole population is divided into
homogenous groups called strata, and the selection of sample units takes place out of these strata.
For this reason, it is called stratified random sampling. In systematic sampling, the sample units
are gathered under one definite system. The cluster sampling is preferable in the case of a very
large population. Under this sampling technique, the population is divided into area or cluster.

In non-probability techniques, no probability techniques are involved. The convenience sampling
is the kind of sampling in which sample units are selected as per the availability or convenience.

The purposeful sampling is usually conducted in qualitative research studies. It allows researchers
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to select those items which would provide the richest possible information. Snowball sampling is

used to find subjects of interest from those participants who are most likely to be able to identify.

In this research, the researcher will use convenience sampling for the purpose of convenience. This
method involves selecting sample units on the basis of their accessibility. Participants who are the
part of the blended learning environment and are enrolled under the blended learning programs are

selected by the researcher.

3.5.2 Sample Size

An ideal sample size is the one which can provide an adequate representation of the population
about which the researcher wishes to generalize. In this research, a formula is used to get the exact
sample size. The rationale behind this number is because of the use of the mathematical formula

of sample size. The following Equation (EQ) is representing this formula.

Sample size = (Z-score) 2 * StdDev? / (margin of error) ? Eq1l

If 90% confidence interval (corresponds to a Z-score = 1.645), standard of deviation as 0.5 and

margin of error of +/-5%. On substituting in the formula,

=(1.645)2x.5(.5))/(.05)?
=(2.706025x.25)/.0025
=.6765/.0025

=270.60

=270 respondents are needed

If 95% confidence interval (corresponds to a Z-score = 1.96), standard of deviation as 0.5 and
margin of error of +/-5%.0n substituting in the formula,

=(1.96)2x.5(.5))/(.05)>
=(3.8416x.25)/.0025
=.9604/.0025
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=384.16

=385 respondents are needed

Hence, a number more than 270 and less than 385 can justify number of responses. In this research,

out of 275 filled questionnaires, only 267 are valid and completely filled questionnaires.

3.5.3 Primary Data

According to Malhotra and Birks (2007), primary data means Data originated by the researcher
specifically to address the research problem. Primary data is collected first hand by the researcher
for the specific aims and objectives related to the undertaken research. Moreover, this accumulated
information from the primary data collection process is up-to-date and more accurate information.
Primary data basically involves two types of information: qualitative (non- numerical) and
quantitative (numerical). Furthermore, a relationship between both types of primary data:
qualitative and quantitative data can be established. The qualitative data which is collected through
judgments can be converted into quantitative by assigning numbers to the judgment. For example,
in case no relationship between variables can be assigned number “0”. Similarly, the judgment
average relationship between variables can be assigned number “1”. Thus, qualitative information

can be converted to quantitative data.

In this research, the information obtained through the questionnaire, interviews, and from decision
makers (during the application of decision making techniques) is primary in nature. The data
collected from the questionnaire is quantitative, but the one collected through interviews (semi-
structured) and decision maker is qualitative which will be changed into quantitative data.

The beginning of this research process, the primary data (semi-structured interviews and
questionnaires) is used to decide on the proposed conceptual framework. This research used both
qualitative and quantitative data methods. The deductive research method is suitable for logic and
decision making processes. This research has significant involvement of human dimension; hence,

there is an existence of involvement of qualitative data methods also.
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3.5.4 Secondary Data

According to Malhotra (1996), secondary data implies data that has already been collected for
purposes other than the problem at hand. In other words, the data is already available, and it is
collected by some other person or organizations or different sources such as books, journals, and
company websites. Secondary data can help the researcher build the deep understanding of the
undertaken research by providing different points of view and opinions about the research subject.
According to Hollensen and Schmidt (2006), secondary data is “Relatively inexpensive, easily

accessible, and quickly obtained”.

In this study, the literature review has helped the researcher to refer to the secondary data for the

development and refinement of a framework by looking to the related models for this research.

3.6 Quantitative Data Techniques

Quantitative data is the information that can be counted finitely or expressed numerically. This
type of data is usually collected during experiments. It can be mathematically manipulated and
statistically analyzed. Additionally, the information can be represented visually via charts and
graphs. The quantitative data can be collected through several methods. However, in this research
the quantitative data collection method is adopted and later quantitative data techniques are used
to analyze the data. It has also helped the researcher to refine and evaluate the framework.

Furthermore, a questionnaire is an important technique for collecting data.

3.6.1 Questionnaires

The questionnaire is defined by Brown (2001):

“Questionnaires are any written instruments that present respondents with a series of questions
or statements to which they are to react either by writing out their answers or selecting from among
existing answers.”’(Brown, 2001, p. 6)
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A questionnaire can have different kinds of questions: Attitudinal questions, Behavioral questions,
and Factual questions. The attitudinal questions are related to people’s thinking. The behavioral
questions are related to the respondents past experiences, and the factual questions (also called
“classification” questions or “subject descriptors”) are used to find out the respondent’s identity.
A questionnaire needs to be efficient in terms of researcher time, researcher effort, and financial
resources. The importance of the questionnaire, as a method to collect data, cannot be denied, but
at the same time, as Gillham (2008, p. 1) points out that in research methodology ““no single method

has been so much abused’ as questionnaires.

Rensis Likert scale has multi-items scale option from 1 to 5, (e.g. “strongly disagree = 17,
“strongly agree” = 5). For negatively worded items, the scores are reversed before analysis (5
becomes 1, 4 becomes 2, etc.). Few researches have used two-, three-, four-, six-, and seven-
response options successfully. However, too many scale points on a Likert scale do not give
reliable results. The open-ended questions are the ones which are without the response options for
the respondent but followed by some blank space (e.g., dotted lines) for the respondent to fill in
the required information. The personal information that is usually considered private needs to be
avoided in the questionnaire. After the participant’s acceptance, the researcher collected the
responses from the participants from different universities.

In this research, the survey has two main parts: the first part aims to gather generic data about the
learners such as gender, age, and the level of education, and the second part is based on the learner
experiences with the blended learning environment and their perceived expectations of it. The
second part is divided into five sections. The questions are categorized on five point Renesis
Likert-type scale. Each question is anchored from 1 to 5, where 1 indicates strong disagreement
and 5 indicates strong agreement. The last question is an open-ended question. The content validity
of the questionnaire questions has been done under the guidance of the supervisor within the

evaluation tool.

A total of 300 participants are given questionnaires but only 267 participants completed the
information as per asked in questionnaire. The participants are mostly the learners in different
higher education institutions in Dubai, and all of them are following higher education through the
blended learning programs. The researcher has sent questionnaires to a few known students, who

are studying in different universities and are enrolled in the blended learning programs. The
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researcher attached a covering letter to give participants a clear idea about the research problem
and the reason behind this questionnaire. The aim of this questionnaire is to get responses from
learners on the various factors which affect the quality of the blended learning environment in the
higher education field. All three kinds of above mentioned questions are used in this research to
obtain the relevant information to apply in the development of a TQM based assessment

framework.

Some of the obtained information is handled through qualitative data technique. This technique is

explained in the next section.

3.7 Qualitative Data Technique

In qualitative data techniques, the non-numerical data (the information which is expressed in

words) is handled.

3.7.1 Interview

Interviewing is a technique that is primarily adopted to gain an understanding of the people
attitudes, preferences, and behaviors. It can be conducted on one to one basis or in a group, at
home, at office, in the working place, on street, at a shopping center, or some other agreed location.
An interview is a kind of conversation in which the participant provides the researcher with
information through verbal exchange. The researcher notes the information which becomes part
of the study. Moreover, conducting the interview is inexpensive for the knowledge that can be
explored in depth during this activity. One major disadvantage of interviewing is the language
constraint. Sometimes the interviewer is not able to put forward the question effectively to the

interviewee, and hence, a gap is formed in understanding the given information.

There are different types of interviews: structured, semi-structured and unstructured, or in-depth
interviews. These can be conducted on phone, in-person, or by using other synchronous
communication methods as videoconferencing. In a structured interview, the interviewer usually
follows a detailed interview guide which is similar to a questionnaire in following the question

order.
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A semi-structured interview is useful where the researcher has a list of questions to be covered but
may skip a few questions. It can differ from interview to interview which means that the researcher
may leave out some questions in particular interviews depending on a specific organizational

context that is encountered in relation to the research topic.

In this research, semi-structured interviews are conducted for many reasons. The researcher gets
the opportunity to probe answers where the researcher wants the interviewees to explain the related
issues. Furthermore, semi-structured interviews may result in the identification of the areas which
the researcher had not previously considered. This kind of identification could be significant for
the researcher to get a deeper understanding of the research area. Moreover, this can also help in

addressing the research questions and objectives in more depth.

In this study, the interview is conducted during the pilot study and before the application of the
decision making techniques in order to get the best understanding of situation in the development
of framework. The issue of quality of the BLE is perceived differently by different people at
different important levels, such as the faculty, administration, top management and stakeholders.
The information gathered from these interviews constituted the qualitative findings of the study.
The qualitative data is analyzed using content analysis. The aim of this analysis is to get the clarity
of the situation .The deduced values are helpful in refining the framework and collecting

significant information in support of the research findings.

The researcher arranged interviews: one from the academic head of IMT (Institute of Management
Technology) during pilot study, the second from the vice chancellor of the Murdoch University
in Dubai, the third interview from a faculty member of HCT (the Higher College of Technology
in Dubai) , and the last one from the IT senior person in the administration of IMT. All these
interviews helped in understanding the role of different factors in establishing, maintaining and

enhancing the quality of BLE.

The data collected from the interviews of academic head and vice chancellor disclosed the
importance of international quality criteria and accreditations of the blended learning programs.
Moreover, the interview with the faculty member from HCT (The Higher College of Technology)

in Dubai revealed the use of the latest technological pedagogical advancements like Flip
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classrooms in the university so that the students are getting maximum benefits. The interview with
the IT administrative person revealed that a detailed record is kept regarding the use of the
available resources by different faculty members in the blended learning programs. This is a good
way to keep a track with the maturity level of use of online and other resources of one particular

course structure. In the next section, the ethical issues related to collection of data are addressed.

3.8 Ethical Issues

The confidentiality issue can be handled by addressing those questions which are only related to
the research subject. In this research, no personal questions are asked which can make participants
feel uncomfortable. If the participants do not want to continue at any time, they have the option of
withdrawing from the questionnaire and interview at any time. All the data will be protected

through a password.

For the purpose of this research, all participants will remain anonymous since their identity does
not affect the outcome of the research. Any hard copies will be destroyed immediately after data
entry and soft copies of responses will be destroyed within 12 months of thesis publication. If
participants wish to withdraw at any stage, their responses will be destroyed immediately. While
the data is being entered, the hard copies are kept in a secured place for which only the researcher
will have the access. The consent forms will also be kept in a locked cabinet with only the
researcher having access. After the collection of data, the data will be imported to the researcher’s

computer for the further analysis. Hence, it will be protected via suitable means.

3.9 Research Phases

The activities in this research have been divided into three inter-dependent phases. These phases
are: research planning, research development, and research validation. The pictorial depiction of
the research phases is shown in Figure 3.4. The entire set of research activities are divided into
three interdependent phases: Research Planning Phase, Research Development Phase, and
Research Validation Phase. A total of 15 research activities are carried out in these three phases as
clearly displayed in Figure 3.4. The completion of the Research Validation Phase results in the
culmination of the research work undertaken.
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The research planning activities include desk studies consisting of literature review: To identify
main TQM based components of BLE, to design data collection method & conducting pilot
study, collection of data through pilot study and lastly the analysis of pilot study and refine the
questionnaire through interviews during pilot study. The collected information is used in the
development phase.

The research development activities include actual data collection through questionnaire survey,
Identify the respondents and conduct Sampling (web and traditional), the exploratory factor
analysis of data, application of decision making techniques, designing the framework, and
enhance the framework by considering only cause criteria.

The final phase is the research validation phase, and its objective is to validate the research
findings. This is done through the sensitivity analysis method. Later the EFQM method is
applied to bring excellence through TQM techniques. The final findings are critically examined
to draw conclusions and future research recommendations. The successful completion of the

activities of this phase signifies the completion of the research process.

Figure 3.4: Research Phases and Activities
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3.10 List of Adopted Quantitative Analytical Techniques
The list of adopted analytical methods for this research is displayed in the following Table 3.2.

This Table 3.2 explains the adopted analytical approach in the first column and the corresponding
results in the second column.

Table 3.2 Adopted Analytical Methods

Adopted Methods

The Table is explained in steps in the following way:
Step 1:

Firstly, Exploratory Factor Analysis is done to derive or extract the main factors and underlying
criteria of factors.

Step 2:

On the results of the Factor analysis, The Decision Making Trial and Evaluation Laboratory
(DEMATEL) technique will be applied. DEMATEL technique will be used to analyze the
intertwined effects of the criteria. The DEMATEL can confirm interdependence among criteria
and divides them into cause group and effect group. An IRM (impact-relation map) can be
constructed to highlight the relationship between factors as well as criteria.
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Step 3:

After DEMATEL, the application of the MOORA (Multi Objective Optimization on the basis of
Ratio Analysis) method will help in optimization of multi criteria with respect to three alternatives.
A decision matrix will be constructed which will represent the performance measures of

alternatives with respect to various criteria. The alternatives are:
1. Alternative 1: at the individual level

2. Alternative 2: at the organizational level

3. Alternative 3: at the external stakeholder’s level

Performance ratings (in terms of linguistic variables) for all alternatives under subjective criteria
will be dependent upon expert’s perceptions and experience. This method will result in the ranking
of alternatives as rankl, rank2 and rank3.This method will be applied twice. First time, it will be
applied on all the criteria and second time, it will be applied only on cause criteria (results of
DEMATEL technique).

Step 4:

The Sensitivity analysis will be used for the validation of results of the MOORA technique
which indicates the robustness of ranking in assessing the quality of BLE in HEIs.

Step 5:

The results of the DEMATEL and the MOORA method will be combined and all cause criteria

(results of the DEMATEL technique) will be divided under three ranks (results of the MOORA

method) as per the expert’s opinion and EFQM model will be applied on it for self-assessing the
present status of quality of BLE in any HEI and enhancing the future quality prospects.

The flowchart is also shown in figure3.5 which gives the right picture of flow of different
analytical methods to bring more clarity .On learners responses, the Exploratory Factor Analysis
is done to derive or extract the main factors and underlying criteria of factors. On the results of
the Factor analysis, The Decision Making Trial and Evaluation Laboratory (DEMATEL)
technique will be applied. DEMATEL technique will be used to analyze the intertwined effects
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of the criteria. The DEMATEL can confirm interdependence among criteria. The cause criteria
are taken for further analysis. Next, the application of MOORA method will result in the ranking
of alternatives as rank1, rank2 and rank3.This method will be applied twice. First time, it will be
applied on all the 33 criteria (results of Exploratory Factor Analysis) and second time, it will be
applied only on cause criteria (results of DEMATEL technique).The two methods (Entropy
method and SDV method) are used separately for assigning weights. Both the methods give
same ranking to the alternatives verify the ranking. The Sensitivity analysis will be used for the
validation of results. Next, and all cause criteria (results of the DEMATEL technique) will be
divided under three ranks (results of the MOORA method) as per the expert’s opinion and
EFQM model will be applied on it for self-assessment. In the next few subsections, all adopted

methods are explained in a detailed way.
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Figure 3.5: Flowchart of applied techniques

3.10.1 Exploratory Factor Analysis

After gathering data from the survey, the data analysis was carried out by using SPSS analysis.
SPSS is a computer software program used to do exploratory factor analysis; the purpose of which
is to determine the minimum number of latent factors that can account adequately for or reproduce
the correlation matrix. Before running the analysis, the researcher had to select some options to
control the factor analysis and add some useful extra items to the output. First, in the descriptive
options, the researcher choses the descriptive statistic which shows means and standard deviations
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for each factor; Initial solution, to display the original communalities, eigenvalues and the
percentage of variance explained; coefficients, to tabulate the R-matrix; and Reproduced, to obtain

an approximation of the R-matrix from the loadings of the factors extracted by the analysis.

The Reproduced option would also obtain communalities and residual differences between the
observed and reproduced correlations. The Second option was Extraction. The researcher chose
Scree plot which is a useful display showing the relative importance of the factors extracted.
Finally, to obtain the rotated F-matrix in the Rotation options the researcher selected the Varimax

method.

The data can be examined using statistical and qualitative analysis. Under the statistical analysis,
Descriptive statistics were run to find out central tendency and variability of the collected data.
The Excel sheet of results is provided in the Appendix. The researcher measured the latent
variables with the help of factor analysis which are otherwise difficult to be measured directly.
These factors are then named according to their characteristics. The factor analysis is the technique

to find out the groups or clusters of variables. This technique has three main uses (Field, 2009).

1. To understand the structure of set of variables.
2. To construct a questionnaire to measure an underlying variable.

3. To reduce the data set to the more manageable size while retaining as much of the original

information as possible.

In this research, the researcher’s aim was to measure the impact of those components which are
responsible for assessing the quality of the blended learning environment in the higher education
field. The Crobanch‘s coefficient of reliability, alpha will be used to find out the internal

consistency of those components.

3.10.1.1 Identifying Factor Structure

Before the factor analysis, the relationship between all these variables can be arranged in R- matrix
form. An R-matrix is a correlation matrix which is made up of correlation coefficients between the
variables. The diagonal element of such matrix will always be one as each variable will perfectly

correlate with itself. The analysis might result into clusters of some variables which are having
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large correlation coefficients or small correlation coefficients. These subsets of variables will
measure one particular dimension which is known as a factor. Few factors may be very significant
and few may not be very significant for the assessment of the BLE (in TQM perspective) in the

higher education field.

The values of correlation coefficients which are greater than 0.9 can create a multicollinearity
problem. If the variables correlate too highly, it means the multicollinearity exists. For a non-
singular matrix, the determinant of the R-matrix is not zero which indicates that absence of
multicollinearity. The determinant value of R matrix needs to be more than 0.00001 to avoid
multicollinearity problem. In R-matrix, there will be variability content in the variables. The total
variance in the variable will have two components. The one component can be of the nature which
will be shared by other variables, and hence, it is called a common variance and the other
component can be of the nature which is specific to that variable. Thus, it will be called as the

unique variance.

However, there can be a unique variance which will not be reliable and as a result can be called an
error or random variance. The communality means the proportion of common variance present in
a variable. The communality will take value 1 if there is no unique variance but at the same time
the communality will take value 0 if the common variance is not present. The principle component
analysis results unlikely in many solutions if the number of variables is more than 30 and the

communalities values are more than 0.7 Stevens (2002).

3.10.1.2 Factor Extraction: Eigen values, Scree plot and KMO (Kaiser —Meyer-Olkin)
Measure of Sampling Adequacy

A scree plot is a plot in the shape of debris. In this graph the values on the x axis represent factor
values and the values on the y axis represent Eigen values. The factors with high eigenvalues are
retained in the analysis. It gives a rough idea of number of extracted factors. According to him, all
factors whose Eigen values are more than 0.7 will be extracted. After the factors extraction, to
what degree, the variables load onto factors will be given by factor loadings. If the factors are
related to each other than oblique rotation method is used and if they are not related then orthogonal

rotation method will be used.
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KMO value more than 0.5 is barely acceptable. The values between 0.7 and 0.8 are good and the
values between 0.8 and 0.9 are great. The values which are more than 0.9 are superb. If the
correlations exist between the variables, then according to Barlett’s test, it needs to be different
than the identity matrix. ldentity matrix will signify that there is no correlation between the
variables. The matrix other than the identity matrix signifies the relationship between the variables.
The factor rotation effectively rotates the factor axes so that variables are loaded maximally to
only one factor. The factor loadings are a gauge of the substantive importance of a given variable
to a given factor. The two types of rotation are orthogonal rotation and oblique rotation. The
orthogonal rotation ensures that the factors remain uncorrelated. The oblique rotation ensures that
factors are allowed to correlate. The factor transformation matrix is needed to rotate each matrix

with different amounts.

The factor extraction from the help of exploratory analysis using SPSS has resulted into following
important Tables.

1-Descriptive Statistics Table: The first output obtained from the analysis is a table of descriptive
statistics for all variables under investigation. This table shows the values of mean, standard

deviation, and number of respondents who participated in this survey.

2-The correlation matrix (R-Matrix) Table: The second output obtained from the SPSS analysis is
the correlation matrix (R-Matrix). A correlation matrix is simply a rectangular array of numbers
which gives the idea about the correlation coefficients of paired variables of all involved variables
in the survey. The diagonal elements of this correlation coefficient are always 1 which shows that
all variables relate with themselves perfectly. The off-diagonal elements can take any value
between -1 to 1 depending upon the relationship between any two paired variables. The positive
values indicate that there is positive correlation between the variables and negative values indicate
that there is negative correlation between the variables.

In fact, this matrix helps the researcher to check the pattern of relationships. This R matrix can be
reduced down to its underlying factors by scanning the significance values and clustering them in
a meaningful way. This step helps in the reduction of original data into meaningful factors. The

problem of singularity can exist if the correlation coefficients take any value greater than 0.9. At

96



this stage the researcher can solve this problem by eliminating one of the two variables causing

the problem.

3-Communaliities: Output 3 is a table of communalities and helps in calculating the variability in
scores. The Table of communalities shows the amount of the common variance that was accounted

for in the variables by the extracted factors.

4-Total Variance Explained: The next table represents all factors (components) extractable from
the analysis along with their eigenvalues, the percent of variance attributable to each factor, and
the cumulative variance of the factors. The columns are labelled as initial eigenvalues, extraction
sums of square loadings and rotation sums of squared loadings contain the eigenvalues and the
contributions they make to the total variance. The eigenvalues help in determining the number of
factors which will remain in the analysis following Kaiser’s criterion. The factor whose eigenvalue
is less than 1 is excluded from the analysis. The second column, extraction sums of square
loadings, repeats the results of the first column only for the six factors that meet Kaiser’s criterion.
The third column, rotation sums of squared loadings, represents the output for the rotated factor

solution.

5-Scree Plot: The scree plot is a chart which contains eigenvalues and the number of extracted
factors. The eigenvalues are plotted on the y axis and the extracted factors are plotted on the x axis.
The graph is really important for determining how many factors to retain in the analysis. The point
where the curve begins to flatten out shows that factors after this point are not of much value and

are excluded from further investigation.

6-Component (factor) Matrix: This shows the loadings of the thirty-three variables on the extracted
six factors .These are the correlations between the variables and the unrotated factor components.
The higher the absolute value of the loading, the more the variable contributes to the factor.

Loadings less than 0.5 are not significant.

The result of Exploratory Factor Analysis will give the true picture of important factors and
underlying criteria in terms of the learner’s responses. The result will be shown to the faculty
members for their expert opinion so that DEMATEL technique can be applied on these deduced

factors and underlying criteria. The logic of adopting this technique is given in the next section.
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3.10.2 Why DEMATEL

The logic behind adopting this technique is to divide the whole set of factors and underlying criteria
into cause group and effect group. The cause group (either consists of cause criteria or cause
factors) dispatches the most influence on the effect group (either consists of effect criteria or effect
factors) criteria. This technique is applied two times in a row, one on a set of factors and the other
on the set of underlying criteria. The practical implication of this technique will be; that in future
the quality development initiative can be applied intensely only on the cause group criteria (the
results of this DEMATEL technique). The application of quality development initiative only on
the limited number of causing criteria will definitely result in reduction of time, efforts, resources,
and cost parameters. This will eventually help higher education institutions to achieve quality

excellence in the BLE.

3.10.2.1 DEMATEL Method

The DEMATEL (The Decision Making Trial and Evaluation Laboratory) method was developed
between 1972 to 1979 by the Science and Human Affairs Program of the Battelle Memorial
Institute of Geneva. This method is one of the Multi Criteria Decision Making (MCDM) methods.
The MCDM methods are being used in this research to offer a solution by combining the
qualitative subject matter expert opinion with quantitative mathematical techniques. MCDM
techniques become very useful for discriminating among alternatives. There are some limitations
of MCDM. For example, it remains really difficult to model inputs such as political influence or
public opinion, but despite all these constraints, it is being concluded by some researchers that the
combination of MCDM models provide even more realistic solutions(Karsak et al., 2002; Lee and
Kim, 2000). The technique of DEMATEL is chosen to do further analysis. This analysis results in
the identification of cause group (factors and criteria/variables) and effect group (factors and
criteria/variables). This technique is explained in a detailed way in the next subsection.

The primary purpose of this was to investigate the relationship between complex and intertwined
group of variables. It has been extensively accepted as an important tool to solve the cause and
effect relationship among the evaluation criteria (Tzeng et al., 2007, Wu and Lee, 2007). This
method is applied extensively to analyze and construct the relationship of cause and effect among
evaluation criteria (Yang et al., 2008) or to derive interrelationship among factors.
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In this research, this method is applied not only on factors but the underlying criteria for each
factor also. This method is also used across quality features of a complex system to analyze the
strength of influence and reason of direct/ indirect causation. Thus, the core issues related with the
quality related activities can be identified easily and can be controlled. This method also provides
a visual representation of the causal relationship of the numerous available components. This kind
of graphical representation is also named as digraph. The application of this method has been seen
in various fields, particularly management problems (Tamura & Akazawa, 2005; Huang et al.,
2007; Liou et al., 2008; Tzeng et al., 2007; Wu & Lee, 2007),control systems (Hori & Shimizu,
1999), reliability engineering (Hosseini et al., 2006) and others. Recently Lee and Hsieh (2011)
used DEMATEL to find out the causal relationship of the service attributes. The procedure of

DEMATEL method is presented in the next subsection.

3.10.2.1.1 Procedure of Applying DEMATEL
The procedure of DEMATEL technique is explained in the following steps:
Step 1:

The scale is defined for the decision matrix ranging integer value from 0 to 4. A higher value is
assigned if the respondent feels a strong direct influence between the indicators. The score 0
signifies “no response”, 1 signifies “little influence”, 2 signifies “moderate influence”, 3 signifies

“high influence”, and the score 4 signifies “very high influence”.
Step 2:

The initial direct influence matrix, Dnxn is formulated as Equation 2, where djj represents the
influence of element i on element j, (i, j belongs to values from 1 to n). The elements of this initial
matrix are the values of the responses which are taken directly from the respondents. These
responses are dependent upon the respondent’s judgment. Later the average direct influence matrix
Znxn IS formed as in Equation 3 in which each element of the matrix will be derived by taking the

average values of the scores djjassigned by the different respondents for the same indicators.
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d 1 d 1j d 1n
ann = dil dij din Eq 2
dnl dnj dnn
The average influence matrix is given by following way:
Zu Z1j Zin
Z nxn — Zin Zij Zin Eq 3
an an Znn
Step 3:

The sum of all the rows and all the columns are calculated by Eq 4.The maximum value out of
maximum of row sum and column sum is calculated and later all the elements of matrix Z is divided

by this maximum value. The normalized direct influence matrix, X will be calculated.

X= z Eq 4

max(max(lsism)Z}l:lzij , max (1sjsn) X2, zij)

Step 4:

The matrix of total relations, T which is (full direct/ indirect influence) can be derived from the Eq
5.

T=X*(1-X)D Eq5
Where | is the identity matrix and (I — X) V) is the inverse of the matrix (I — X) matrix. To obtain
a map of relationship, a digraph, a decision-maker must set a threshold value to filter out some
negligible effects. In fact, while doing this only the values more than the threshold value would be

retained and shown in digraph. The threshold value can be calculated as the average of all the

values of matrix T or is decided by the decision-maker or by experts through discussion.

Step 5:
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The Total-relation matrix (T= t;;) will be analyzed in a detailed way .The sum of rows and sum of
columns are calculated .Suppose Direpresents the sum of all the elements of row i of matrix T. It
shows the total amount of influence (directly or indirectly) dispatched by the component i on other
components. Suppose Rj represents the sum of all the elements of column j of matrix T. This shows
the total influence received by the component j from the other components. The sum of columns

(D) and the sum of the rows (R) are calculated by using Eq 6 and Eq7 respectively.
Di:Zj:'l'ti]- foralli=1,2....n Eq6
Rj=XiZtt; forallj=1,2...n Eq7

The value of (D + R) is important and indicates the amount of influence of both dispatch and
receipt. The more related factors will have high values of (D + R). In the same way, the value of

(D - R) shows the “severity of influence”.

In fact, the prioritization of factors can be decided with the help of (D — R) values. In general,
higher value of (D — R) indicates that it is a “cause factor”, which dispatches the influence to other
factors and the lower value of (D — R) indicates that it is an “effect factor”, which receives the
influence from the other factors. If the factors show the higher values of (D — R), then it means
that they will dispatch more influence on others. With this more influence, they are presumed to
have more priority over the others.

Hence, in other words, it can be stated that the lower values of (D — R) of factors indicate the more
influence on these factors by the other factors or lower priorities of these factors as compared to
others. All values of (D + R) and (D — R) are arranged in the descending order. Practically, the
value of (D — R) is more effective and applicable than (D+ R). The component with the highest
positive value of (D — R) can be named as the master dispatcher, and the component with the lowest
value of (D — R) can be named as the master receiver.

All stakeholders in a BLE desire to get optimum benefits from the learning environment in shortest

period of time and at an economical cost to improve the quality of lifelong learning.
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3.10.3 Why MOORA

The researcher will apply the next analysis which is named as the MOORA analysis. This analysis
will help in ranking the alternatives in an effort to optimize the quality of the BLE by optimizing
all the criteria (cause and effect) which form an optimal BLE. All stakeholders in a BLE desire to
get optimum benefits from the learning environment at shortest period of time and at an
economical cost to improve the quality of learning for long life. This technique can be very
beneficial in achieving this objective. This analysis is explained in detailed manner in the next

subsection.

3.10.3.1 MOORA Method

Multi-Objective Optimization on the basis of Ratio Analysis (MOORA) or is also called as Multi-
criteria or Multi Attribute Optimization. The MOORA method was introduced by Brauers (2004)
in a manufacturing environment to solve a multi-objective optimization problem. MOORA method
starts with a decision matrix (Brauers et al., 2006) in which the performance of various attributes
(criteria) with respect to alternatives is displayed on the basis of ratio analysis. This method is
applied to rank the alternatives related to quality development at three levels. In this method multi
criteria (objectives) sometimes conflicting are simultaneously optimized to attain the optimality of
main objective function. The following steps are taken:

Step 1:

The first step is to find out the objective function and the related attributes or criteria in the
evaluation attributes. For example, in this research an attempt is made to optimize the quality of

the BLE with respect to all the criteria under consideration for evaluation.
Step 2:

The next step is to represent all the information available for the attributes or criteria or objectives
in the form of a decision matrix. The decision matrix usually has four main components:
alternatives, criteria, objectives or attributes, weights (relative importance) of each criteria, and
performance measure. The elements of the matrix, Xmxn are the values xij (the performance measure
of i th alternative on j th attribute/criteria /objective) where m is the number of alternatives, and n
is the number of attributes. A ratio system is developed which helps in the computation of each
performance of an alternative.
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Develop the initial decision matrix, Xmxn :

X oo Xij o .. Xin
Xmxn = Xi .. Xi .« X Eq 8
Xmi . ij . an

Where the elements of this matrix represent the performance value of the i th alternative on the j

th criterion, m is the total number of alternatives and n is the total number of criteria. The decision

table shows alternatives as Ai (foralli=1,2,...,m), attributes as Cj (forall j =1, 2,...,n),
weights of attributes, w; (for all j = 1, 2, . . ., n) and the measures of performance of alternatives
are represented as xjj (fori=1,2,...,m;j=1,2,...,n). The end task of the decision maker is

to find the best alternative and/or to rank the entire set of alternatives. All the attributes or criteria
C; for the BLE are divided into the category of beneficial (i.e. higher values are desired) and non-
beneficial (i.e. lower values are desired).

Step 3:
All the individual values of x;; are divided by the square root of the sum of squares of each
alternative per criteria. The ratio can be written mathematically in the following way.

Xij = Xij I %y [[x;]?for j= (L, 2......n) EqO

Xij* , a kind of dimensionless number which takes the value in the interval [0 1] and it is a measure

of normalized performance of the i alternative and the j™ criteria.

Step 4:
In this step all the normalized performances are taken in to account. A few normalized values are
added in case of maximization (for beneficial criteria/attributes) and subtracted in case of

minimization (for non-beneficial criteria/attributes). Then the optimization problem becomes the

following:
- V9 * *
Yi= j:lxij - Z?=g+1xij Eq 10

103



Where g is the number of criteria/ attributes to be maximized, (n-g) is the number of
criteria/attributes to be minimized, and y; is the normalized resultant value as being given in Eq
(10) of the i alternative with respect to all criteria (j= 1,2.....n). The resultant can be positive or
negative depending upon whether the total benefit value is more than the total cost value or the

total cost value is more than the total benefit value.

In some cases, when some criteria have more importance than the others, then weights are attached
to these criteria. The higher values of weights give more importance to one criterion as compared
to the other. The criteria values are multiplied with its corresponding weight (w) (significance
coefficient) to give more importance to criteria .When these weights are attached with criteria
values, then Eq10 turns into Eq11. The Eq 11 is written as follows:

Vi = Z“?=1 Wixl'j*- Z;’lzg+1 Wl'xij* for [J =1,2,3..n ] Eq 11

Where y; value shows the resultant.

Step 5:

The alternatives will be ranked on the basis of final yi value. Hence, the best alternative has the
highest yi value and the poor alternative has the lowest y; value.

The values of xjj are collected in this research from three experienced experts in the field of quality.
Two of them are from academia and are involved in the research area of quality. One expert is job
consultant and has a wide variety of experience in the application of TQM models like EFQM .He

is also a jury member for the excellence awards for quality in Dubai.

In order to get the initial decision matrix and weights, the experts gave their opinion using a fuzzy
conversion 11 point scale (see Table 3.3) which was based on set theory and originally proposed
by Chen and Hwang in 1992 .For each criterion, the experts are asked for their opinions. They are
asked to fill the information (with what intensity, the quality initiative needs to be implemented
for all alternatives) for all criteria. The above mentioned 11 point scale converts the linguistic
values of the qualitative attribute or criteria into the corresponding fuzzy numbers. The numerical
crisp values are assigned for each qualitative attribute/criterion as per the Table 3.2 below. The

assignment of crisp values to a qualitative criterion will convert it into the criterion with
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quantitative attributes. The presentation of this scale is shown in Figure 3.6. Rao and Parnichkun

(2009) have also used this scale.
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Figure 3.6: Representation of Fuzzy Conversion 11 Point Scale (Chen & Hwang, 1992)
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Table 3.3 Assignment of Fuzzy Conversion 11 Point Scale

Exceptionally low(EL) M1 0.04556
Extremely low(ExtL) M2 0.13647
Very low(VL) M3 0.22738
Low(L) M4 0.31825
Below average (BAV) M5 0.40916
Average(Av) M6 0.50000
Above average(AAG) M7 0.59095
High(H) M8 0.68186
Very high(VH) M9 0.77278
Extremely high(EXTH) M10 0.863654
Exceptionally high(EH) M11 0.95456

As no preference is mentioned by experts, that is why, | have decided to use SDV-(Standard
Deviation) method and Entropy method for assigning weights through the use of information
provided by three experts. In SDV method, the concept of standard deviation will be applied to
allocate the weights of different criteria. The weights of criteria give an idea about the importance

of them. The standard deviation method is explained in a detailed way.

3.10.3.1 Standard deviation Method

In MCDM techniques, the decision of allocating weights is a crucial task depending upon the
importance of the criteria. There are numerical methods available to allocate weights in such cases.
This method starts with range standardization as in Eq 12 of the average initial matrix which is
obtained from the MOORA method. This step transforms the different scales and units (as used in
measuring various criteria) into common measurable units. Thus, weights can be compared (being

in the same measurable units).The steps involved are:
Step 1:

Find the value of
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Xii — min xji
* Uooq<jsnY

Xij =

; Eq 12
max xijj— MIN Xxjj
1sj=n 1sjs=n

Where xi; are the values of the initial average matrix,which was derived by taking the average
values of the opinions of three decision makers.The maximum value of the criterion (j), 1< j <n
is represented as max xj; and minimum value of the criterion is represented as min xjj. The matrix
after the range standardization is named as D" = (x;j*). All the values (xj*) of this matrix will be

lying inthe range of 0<x;;" <1.
Step 2:

The standard deviation (SDVj) for all criteria is calculated independently using Excel with the help

of formula as mentioned in Eql13

S )2
SDV,-:\/ =1 ¥4 %) Eq43

m

Step 3:

The weight (w;) for each criterion will be calculated using the following formula:
w; = SDV; /227 SDV; Eq 14

Where the value of j = 1,2 ,3......n

In the next step, the weights of all criteria are multiplied by the corresponding values in the
normalized matrix. MOORA is applied again to rank the alternatives as represented in MOORA
method in Eq11.

Step 4:

All the values of w; are multiplied by xi;* (values of normalized matrix) for all three alternatives
The criteria are divided into two groups: benefit group and cost group. The total value of wi * xij"
(value of weight multiplied with value of normalized matrix for all three alternatives) of benefit
group will give values for total benefit. Similarly, the total value of w; * x;;" for all the alternatives
are added for cost group. The composite score is obtained by subtracting the final score of cost

group criteria from the final score of benefit group criteria for all three alternatives. The final
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ranking of alternatives depends upon the composite score. The alternative with the highest

composite score is ranked first. The alternative with the lowest composite score is ranked last.

In the next phase of research, the other method is used which is called the Entropy method to find
out the weights of the criteria. The logic behind using two different methods is to compare the
rankings of alternatives. If the ranking of alternatives will come out same then it will validate the
true nature of ranking. Entropy method is an important method for allocation of weights when no

preference is originally given to the criteria.

3.10.3.2 Entropy Method

Entropy method was originally proposed by Shannon in 1948. An extensive use of entropy method
has been seen in the literature for evaluating the weights of the indicators. For example, Hsu &
Hsu (2008) used the entropy method in assigning the weight of each criterion for medical
information system vendors. This method has also been used in assessing the quality of
information technology. Liu et al. (2010) also applied this Entropy theory in water quality
assessment to deduce the weight of indicators. Zou et al. (2006) also used this Entropy method in
the assessment of the water quality for three reservoir areas. Shanian and Savadogo (2009) have
shown that the entropy is an appropriate method. The steps of the entropy weight method are as

follows.
Step 1:

Initial matrix after range standardization is being used to apply the Entropy method. This method

starts with the range standardization step as in Eq 12.
Step 2:

In this step, the following formula is used to calculate the values of fjj for all criteriai =1, 2......m
and for all alternatives j =1, 2....n

1+xij*

i = S )

Eq 15
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Step 3:

In this step the formula for H; is applied. The previous values of fjj will be used for the calculation
of H;j

Hi=- (ZiEPUy < In fi)) Eq 16
foralli=1.2....... mandj=123......... n .In this formula H; provides the amount of variation

present in each criterion.
Step 4:
In this step, the application of the formula is:

Gj=1-H; Eq 17
This formula computes the degree of deviation. It is clear from the last equation that if value of H;
(information loss) is higher then the value of G;j will be smaller but if the value of H; (information
loss) is lower then the value of G;j will be higher. The higher value of G; means higher value of
weight for the particular criterion (j). The weight (w;) of the criterion is explained in the following
step.

Step 5:
The weight of the criterion is given by the following method:

i Eq 18
WJ = j=n q
Zj=1 Gj

The higher value of G; for each criterion j (j = 1, 2, 3...n) will lead to the higher value of w; for
each criterion. The use of above equation results in different weights for j=1, 2.......n. The weights
from Eq18 are used again in the MOORA method as per the Eq 11.

The results obtained from the MOORA method will be verified with the help of the Sensitivity
Analysis method.

109



3.11 Sensitivity Analysis

No doubt, there is uncertainty involved in the values of weights because they are dependent upon
the preferences of the decision makers. The perceptions, experiences, and knowledge of different
decision makers may bring uncertainty to the assessment method. Therefore, it is better to do the
sensitivity analysis of these weights. The results of a sensitivity analysis can be used to validate a
model, warn of unrealistic model behavior, point out important assumptions, and help formulate
model structure (Smith et al., 2008).

To answer the question, “How sensitive is the overall decision to small changes in the weight of
critical criterion assigned during the process of ranking?”” and to validate the model. The concept
of sensitivity analysis is used to find out the answer for this question. This analysis is used to find
out the robustness of the ranking of alternatives. If the ranking is robust then it suggests the true
nature model. Pannell (1997) recommended that the Sensitivity analysis could be very useful in

providing the information such as:
1. How robust the optimal solution is with respect to the different parameter values.
2. Under what conditions the optimal solution would change, and

3. How wrong the decision makers would be if the changed circumstances are ignored and the

decision is taken to remain with the original optimal strategy or some other strategy.

According to Pannell, this kind of information is extremely valuable in making decisions or
recommendation. “If the optimal strategy is robust (insensitive to changes in parameters), this

allows confidence in implementing or recommending it” (Pannell, 1997, p.141).

In this research, measures like criticality degree of criterion and sensitivity coefficient of criterion
used by (Triantaphyllou &Séanchez, 1997) are constructed. These measures are used to find out
how critical a given decision criterion is in ranking the alternatives. To do so, the concept of
minimum change A in the original weight is introduced. The smallest percentage of change
(increase or decrease) which can change the rankings of the alternatives will be the point of

interest.

In this process, all other weights will be normalized by using the new weights. The new weight of
the system can be calculated by the following Eq 19.
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Wi " =Wk + Ak forallk=1,2...n Eq 19

Ak can take the positive value or the negative value. The weights of all the criteria are normalized

as per the following Eq 20.

Wi’ = W7 (W™ + Bizk W) Eq 20

In general, the criticality degree for a given criterion Cx is denoted by Dk .The value Dy, is the
smallest percent change in the value of wk which would bring a change in the ranking of the
management strategies. The sensitivity coefficient of criterion Ci is denoted as Sens (Ck). It is
calculated as the reciprocal of its criticality degree D«. The formula is given in Eq 21

Sens (Ck) = 1/ D« Eq 21

If D« is infeasible (i.e., there is no chance to change any alternative rankings by changing

preference weights), then it means Sens (Cx) is of the value equal to zero.

The Sensitivity Analysis will be used for the validation. This method is considered to be a very
powerful technique. After the validation, the TQM method, EFQM is used to bring excellence in
the BLE by applying RADAR method on all the cause criteria. The method is explained in detail

in the following section.

3.12 Why EFQM Model

The reason for adoption of assessment model EFQM out of all other TQM based assessment
models is the relevance of dividing the whole set of criteria of BLE into five enablers and four
results. The quality aspect is tried to be achieved in a holistic manner by applying the RADAR
logic. The RADAR logic in EFQM excellence model helps in bringing continuous improvement.
The EFQM excellence model is applied in UK higher education for self-assessment. Dunn and
Mathews (2001) and Jackson (1999) discuss the use of EFQM model in health and social care
environments also. Such environments are very sensitive towards quality feature to give best
services to its users. Hence, in this study, EFQM model is used to improve the quality of BLE
which is very sensitive towards the quality feature for satisfying the learning needs, styles and
levels of achievement of learners for establishment of long term quality learning experiences. The
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RADAR approach is used for all the cause criteria of BLE. This EFQM method provides an easy
way to understand the adopted meaningful approach, deployment, assessment and review to

achieve the desired result.

3.12.1 EFQM Assessment Model

The European Foundation for Quality Management came in existence in 1988. This comprised of
nine elements grouped under five ‘enabler’ criteria (Leadership, Strategy, People, Partnerships and
Resources and Processes, Products and Services) and four ‘result’ criteria (Customer Results,
People Results, Society Results, and Key Results). The assessment model is displayed in Figure
3.7.

Each criterion is assessed by the RADAR approach for assessment in the EFQM model. RADAR
is the acronym for Results, Approach, Deployment, Assessment, and Review. These are explained
in Chapter 5. The RADAR logic is a tool that provides a structured approach to question the
performance of any organization (www. efgm.org).It can be seen that applying the RADAR logic
is a rigorous process which has the potential to achieve desired results providing efforts are
continuous and relentless, measurements are timely, and appropriate and learning opportunities

are not overlooked.
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Figure 3.7: The EFQM Model by Schreurs (2006)

The EFQM model is a tool which can be used by organizations for the following purposes:
* As a framework for self-evaluation that helps an organization to identify its strengths and
areas for improvement.
* As a way to benchmark with other organizations.

* As a guide to identify areas for improvement.

The Model's 9 boxes represent the criteria against which to assess an organization's progress

towards excellence. Out of 9 boxes, 5 are enablers and 4 are results.

The enabler criterion:
1. Leadership: It promotes and supports a culture of innovation and continuous
improvement.
2. Policy and strategy: It gives career guidance to the staff and the training plan for further

support.
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3. Partnership and Resources: It manages staff, buildings, materials, and intellectual and
information resources on an effective and efficient way.

4. Processes: It takes care of the improvement of learning and teaching processes.

The results criterion:
6. Client satisfaction: It meets the needs and expectations of the stakeholders.
7. People satisfaction: It meets the needs and expectations of the learning organization
/department responsible for the learning process.
8. Impact on society: It adopts the advanced and innovative learning concepts and e-learning
solutions.
9. Impact on the company’s success: It states the business impact of the training of the staff
members.
The use of EFQM model will help in following the suggested RADAR method for assessing all

the causing criteria with suggested management alternative.

3.13 Summary

To sum up, in this chapter, the research methodology is explained. All the adopted methods:
Exploratory Factor Analysis, DEMATEL, MOORA, Sensitivity Analysis and EFQM excellence
model are explained in a detailed way. This chapter provides an extensive overview of different
adopted analysis and its related activities. The exploratory factor analysis is done on the learner
responses through the questionnaire instrument. This analysis results in the extraction of factors
and the underlying components of each factor. These underlying components are called criteria..
A multi criteria decision making technique, DEMATEL is applied which will divide the whole set
of criteria into the cause group and effect group. After the DEMATEL, another multi criteria
decision making technique, the MOORA is applied. This technique helps in ranking the
alternatives in an attempt to prioritize the quality development initiatives in the blended learning
environment. The validation of ranking is done with the help of sensitivity analysis. Finally, the
use of existing models of TQM is recommended in order to develop a superior quality BLE. In the
next chapter, the full analysis of the collected data with the help of adopted methodology will be

presented.
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Chapter 4: Analysis

4.1 Introduction

In this chapter, the whole analysis is shown in a holistic manner. All activities corresponding to
proposed methodology are fully analyzed using mathematical decision making techniques. This
chapter provides an extensive overview of analysis of adopted methods and its related activities.
Initially, it starts with the basic analysis of general questions asked from learners in the
guestionnaire; for example: age, gender, qualification and number of years of learning in the BLE.
The results are represented in the form of Pie charts. Later the full analysis of all the adopted
methods (as discussed in previous chapter) are represented in terms of Figures and Tables. Firstly,

the basic analysis is explained.

4.2 Basic Analysis

The data collected from the questionnaire responses is primary in nature. The questionnaire consists
of total 38 questions. The first four questions are based on the general information about age,
gender, qualification and the number of years studied in the BLE. The questions from 5 to 37 are
framed for learners to get their responses on the variables which are considered to be very important
in the development of the assessment model for the blended learning environment in the field of
higher education. The last question asked is: “Highlight one feature of blended learning which has
benefitted you the most and one which you think needs to be introduced in future?” It is an open
ended question and gives qualitative data. The data can be analyzed using content analysis to derive
meaningful information out of it. Thereafter, as per the proposed methodology, the analysis

activities will be taken place to complete the quantitative analysis.

4.2.1 Results of Basic Analysis

The first four questions are based on the general information about the age, gender, the
qualification, and the number of years studied in the BLE. The total numbers of responses collected
are 267.
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The preliminary analysis of first question on age is displayed in Table 4.1.

Table 4.1 Frequency Distribution of Age

Age limit Number of responses | Percentage
18-22 Years 149 56%
22-30 Years 57 21%
30-40 Years 34 13%
40-50 Years 19 7%

50+ Years 8 3%

Total 267

This Table 4.1 clearly depicts that there are around 90% responses from the category 18-40 years
and approximately 10% are from the category 40 years and more. The maximum number of
responses (56%) are from the category 18-22 years and the minimum number of responses (3%)

are from the category 50 years and more. The following pie chart in the Figure 4.1 is a representation

of the information in Table 4.1.

M 18-22 Years W 22-30 Years

Age of learners

W 40-50 Years m 50+ Years

7% 3%

13% ‘

30-40 Years

Figure 4.1: Pie chart of Age of Learners

For gender, the following Table 4.2 gives a picture of the result.
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Table 4.2 Frequency Distribution of Gender

Gender of learners No of Responses Percentage
Male 118 44%
Female 149 56%

This result indicates that there are more responses from the female category ie.56% and the
remaining 44% response are from the male category. The related pie chart in Figure 4.2 is a visual

representation of the above information.

Gender of Learners

B Male ®Female

6% “ 44%

Figure 4.2: Pie chart of Gender of Learners

The following Table indicates data about the qualification.

Table 4.3 Frequency distribution qualification

Qualification No of responses Percentage
GCSE/High School 53 20%
Bachelor’s Degree 167 63%
Master’s Degree 40 15%
PhD 7 3%
Total 267 100%

According to Table 4.3, the highest number of responses which means around 63% is collected
from the learners who are enrolled in the bachelor’s degree program .The minimum number of

responses, around 3% are from the category PhD. The pie chart in the Figure 4.3 is a depiction of

this result.
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Qualification of Learners

B GCSE/High School m Bachelors Degree
Masters Degree H PhD

3%
15%

Figure 4.3: Pie chart of Qualification of Learners

For this last question on number of years of experience in the BLE, the following Table 4.4 shows

the result.

Table 4.4 Frequency Distribution of No of years Studied in the BLE

No of Years No of responses Percentage
1-2 Years 98 37%
2-3 Years 52 19%
3+ Years 117 44%

The maximum number of responses is from those learners who are part of the blended learning
environment for more than 3 years.The minimum number of responses is from the category 2-3
years which means only 19% learners are part of the BLE for two to three years.The Figure 4.4 is

the visual representation of the results of Table 4.4.
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Number of Years in BLE

W 1-2Years M2-3Years 3+ Years

44%

Figure 4.4: Pie Chart of Numbers of Years Studied in BLE

4.3 Results of Exploratory Factor Analysis

Next, exploratory factor analysis is done for 33 variables by using SPSS software. The results of

exploratory factor analysis are explained in the following steps:

1-Descriptive Statistics: The first output obtained from the analysis is a table of descriptive statistics
for all 33 main variables under investigation. This table shows the values of mean, standard
deviation, and the number of respondents who participated in this survey. Significantly, the most
important variable affecting the quality of the blended learning environment is the learning through
the method of problem based learning. It has the highest mean of 4.041. The highest value of
standard deviation, 1.0212 is seen in variable named “reduction of carbon emission and solving of
commute and traffic problems”. The lowest value of standard deviation 0.7794 is seen in variable
named “Provision of adequate technical components (synchronous and asynchronous)”. The lowest

value shows that this variable is a highly consistent variable.
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Table 4.5 Descriptive Statistics

Descriptive Statistics
Mean |Std. Deviation| Analysis N

Right blend of face to face and on line learning activities | 3.715 9184 267
/A well-defined course structure 3.764 .8499 267
Problem based learning 4.041 .9269 267
/A well explained content 3.333 1.0100 267
The appropriate use of delivery methods 3.790 9017 267
Personalization of course content and course structure 3.760 .8983 267
Qualification and experience of tutor 3.805 .9692 267
Support of tutor 3.933 .9028 267
Face to Face discussion of student’s progress 3.963 9210 267
/An attractive, fully modernized technology 3.730 .8553 267
Provision of adequate technical components 3.768 7794 267
(synchronous*and asynchronous*

Ease of use of learning management system 3.820 .8657 267
/An adequate support system 3.906 .8857 267
Reusability of content 3.719 9216 267
T 24 x7connection 3.906 .8941 267
Prior knowledge of computers 3.801 9743 267
Feeling of Isolation 3.255 .9669 267
Lack of communication 3.558 9922 267
Effectiveness of interactions (student-content, student-

teacher and student-student ) 3.846 8815 267
Collaboration of various universities 3.678 .9264 267
Feature of Social networking 3.558 .9376 267
RedL_Jctlon of carbon emission and solving of commute and 3917 10212 267
traffic problems

Improvement in the retention rate 3.588 8942 267
Awarding an authoritative and valid degree / diploma 3.700 .8928 267
Lack of sufficient funds and resources 3.592 9429 267
Strong organizational leadership 3.685 .9250 267
Clearly defined policies and procedures 3.775 .8283 267
Resistance to embrace change by stakeholders 3.524 .9065 267
Prompt and continuous feedback 3.858 .9783 267
Self-assessment 3.622 9315 267
Positive return on investments 3.551 .9096 267
Formal and informal kind of assessment and its evaluation | 3.610 .8917 267
Evaluation by international quality standards 3.798 .8651 267
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2-The Correlation matrix (R-Matrix): The second output obtained from the SPSS analysis is the
correlation matrix (R-Matrix). A correlation matrix is simply a rectangular array of numbers which
gives the idea about the correlation coefficients of paired variables of all involved variables in the
survey. The diagonal elements of this correlation coefficient are always 1.This observation gives
the idea that all variables relate with themselves perfectly. The off—-diagonal elements can take any
value between -1 to 1 depending upon the relationship between any two paired variables. This

correlation matrix helps the researcher to check the pattern of relationships.

This R matrix can be reduced down to its underlying factors by scanning the significance values
and clustering them in a meaningful way. This step helps in the reduction of original data into

meaningful factors.

3-Communaliities: Output 3 is a Table 4.6 of communalities and helps in calculating the variability
in scores. This table shows the amount of the variance, which was accounted for in the variables by
the extracted factors. For example, we see that around 69% of the variance is exhibited by the
variable called “lack of communication”, and whereas 67% of the variance is exhibited by the
variable “use of appropriate delivery method”. These two variables have the highest values of

common variance after extraction.
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Table 4.6 Communalities

Communalities
Initial Extraction

Right blend of face to face and on line learning
activities 1.000 480
/A well-defined course structure 1.000 581
Problem based learning 1.000 .635
/A well explained content 1.000 445
The appropriate use of delivery methods 1.000 .668
Personalization of course content and course structure 1.000 438
Qualification and experience of tutor 1.000 582
Support of tutor 1.000 597
Face to Face discussion of student’s progress 1.000 .556
/An attractive, fully modernized technology 1.000 557
Provision of adequate technical components
(synchronous*and asynchronous* 1.000 592
Ease of use of learning management system 1.000 .588
/An adequate support system 1.000 581
Reusability of content 1.000 432
T_24 x7connection 1.000 519
Prior knowledge of computers 1.000 537
Feeling of Isolation 1.000 .606
Lack of communication 1.000 .685
Effectiveness of interactions (student-content, student-
teacher and student-student ) 1.000 545
Collaboration of various universities 1.000 523
Feature of Social networking 1.000 425
Reduction of carbon emission and solving of commute
and traffic problems 1.000 507
Improvement in the retention rate 1.000 470
Awarding an authoritative and valid degree / diploma 1.000 561
Lack of sufficient funds and resources 1.000 510
Strong organizational leadership 1.000 A74
Clearly defined policies and procedures 1.000 496
Resistance to embrace change by stakeholders 1.000 A74
Prompt and continuous feedback 1.000 .580
Self-assessment 1.000 .634
Positive return on investments 1.000 .640
Formal_and informal kind of assessment and its 1.000 595
evaluation
Evaluation by international quality standards 1.000 469

4-Total Variance Explained: The next Table 4.7 represents all factors (components) extractable

from the analysis along with their eigenvalues, the percent of variance attributable to each factor,
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and the cumulative variance of the factors. The columns are labeled mainly as initial eigenvalues,
and rotation sums of squared loadings. The eigenvalues help in determining the total number of
factors which will remain in the analysis following Kaiser’s criterion. The factor whose eigenvalues
is less than 1 is excluded from the analysis. From the Table 4.7, it can be concluded that the first
factor accounts for 32.713% of the variance, the second 6.296%, the third 5.124%, the fourth
3.478%, and the fifth 3.363 and sixth 3.3%. All these six factors are significant, but all the remaining

factors are not significant.

The second column, extraction sums of square loadings, repeats the results of the first column only
for the six factors that meet Kaiser’s criterion.

The third column, rotation sums of squared loadings, represents the output for the rotated factor
solution. One can notice that the proportions of variance explained by six factors look more similar

in the rotated solution as compared to the solution without rotation.
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Table 4.7 Total VVariance

1 10.795 [32.713 32.713 3.964 (12.012 12.012
2 2.078 [6.296 39.009 3.877 (11.748 23.761
3 1.691 [5.124 44.133 2.951 [8.941 32.702
4 1.148 [3.478 47.611 2.397 [7.265 39.967
|5 1.110 [3.363 50.973 2.379 ([7.210 A47.177
6 1.089 [3.300 54.273 2.342 [7.096 54.273
I .990 3.000 57.272
I8 913 2.765 60.038
9 .866 2.625 62.663
10 832 2.521 65.184
11 814 2.467 67.651
12 .806 2.443 70.094
13 122 2.188 72.283
14 718 2.175 74.458
15 .649 1.966 76.424
16 625 1.893 78.317
17 .610 1.847 80.164
18 .588 1.783 81.947
19 541 1.639 83.586
20 525 1.591 85.177
21 498 1.508 86.686
22 485 1.470 88.156
23 455 1.380 89.535
24 426 1.292 90.827
25 402 1.218 92.045
26 391 1.184 93.230
27 371 1.123 94.353
28 .354 1.073 95.426
29 337 1.020 96.446
30 317 .960 97.406
31 292 .885 98.291
32 284 .861 99.152
33 .280 .848 100.000

5-Scree Plot: The scree plot is a chart which contains variables: eigenvalues and the number of
extracted factors. The variable: eigenvalue is plotted on the y axis and the variable: extracted
factor is plotted on the x axis. The graph is really important for determining how many factors to
retain in the analysis. The point where the curve begins to flatten out is really of great importance.

It can be seen that the curve starts to flatten after factor 6. It can be easily noticed also that factor
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7 has an eigenvalue, which is less than 1. Thus, only six factors are the important factors and are

retained in the analysis.

Scree Plot

129

Eigenvalue
[ap)
]

4=

=t

o=

o

I T T T 1T 1T T T 1T 1T T T T T T T T 17T P T T 171171711
12 3456 78 9101M1213141516171818920 21 2223 24252627 282930 31 3233

Component Number

Figure 4.5: Scree Plot

6-Component (factor) Matrix: The Table 4.8 below shows the loadings of the thirty-three
variables/criteria on the six factors extracted. These are the correlations between the variables and
the unrotated factor components. The higher the absolute value of the loading, the more the variable
contributes to the factor. If the value of loading is less than 0.5, then that is not significant.
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Table 4.8 Component Matrix

P_Right blend .610 .058 .195 .236 -.052 .088
P_ course structure 621 .091 .370 .195 .058 .094
P_ problem based .749 .101 .193 124 .095 .049
P_course content .044 .373 .154 .181 -.257 427
P_ use of delivery .602 131 .190 .225 -.074 442
P_ Personalization 443 .332 .107 .099 .024 .332
P_experience 430 .398 .038 .016 .152 462
P_ Support tutor 527 .269 .199 -.125 .235 .368
P_ Face to Face .355 .405 .239 -.231 .360 .161
T tech infrastructure |.261 .193 .634 .156 .100 124
T _ade synch ,asynh 179 .176 .680 .243 -.070 .044
T_Ease of LMS .246 .146 .578 -.113 321 .238
T _adeq support 472 .180 .522 .084 .199 .083
T _Reusabecont .250 458 .284 .166 .149 .170
T_24 x7connection .210 .093 .612 .104 .158 .238
T _computer know .239 .012 .214 .220 121 .609
S_lsolation .025 .152 .135 .052 .738 .130
S_Lesscommunication [.049 -.038 .073 .166 .795 .126
S_Eff interactions 452 .180 .204 171 .482 -.070
S_collaboration 179 .225 .156 .615 111 .157
S_ networking -.075 461 .188 .255 .252 .208
S_lowcarbon -.173 .352 .248 478 -.034 .248
O_ improved ret .248 .247 .300 .460 .187 .102
O_AwardingDeg 311 .334 .086 .533 -.010 .246
O_ Lack funds .083 .195 .059 .276 .338 .520
O_Strong leadership .000 .585 .201 .126 .010 274
O_defpolicies 341 .205 .075 .527 .229 .050
O_Resisto change .060 .315 .182 .097 .270 .506
E_Prompt feedb 450 .387 .397 .083 .245 -.063
E_ownership .260 .673 .223 .167 .158 -.106
E_ positive return 191 .739 .043 .208 .007 .106
E_formal informal 211 .496 -.049 437 127 .161
E_international quality [.196 .566 .140 .246 .045 .169

Extraction Method: Principal Component Analysis.
Rotation Method: Varimax with Kaiser Normalization.
a. Rotation converged in 15 iterations.

7-Rotated Component (factor) Matrix: In factor analysis, rotation of matrix is done to reduce the

number factors on which the variables under investigation have higher loadings. The rotation of the
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matrix helps in making the interpretation of the analysis easier. Moreover, a rotated factor matrix

is really helpful for the researcher to group factors in terms of high loadings.

By looking at the Table 4.9 below, we can see that the problem based learning, a well-defined
course structure, a right blend of face-to-face and online activities, the appropriate use of delivery
methods, support of tutor to achieve the learning goals, personalization of course content, and
course structure are loaded more than 0.5 on factor 1 while positive return on investments on mass
adoption, strong leadership , self-assessment and evaluation by international standards are loaded

more than 0.5 on component 2.

Moreover, provision of adequate technical components (synchronous and asynchronous),
modernized technology equipped infrastructure, ease of use of learning management system, an
adequate online support system (e-library, online orientation and expert online communication,
technology and availability of communication services (24/7) are loaded on factor 3, while
collaboration with international universities, awarding an authoritative degree, and clearly defined
policies and procedures are loaded on factor 4. In addition, lack of communication and feeling of

isolation are loaded on factor 5.

At last, the variables like prior knowledge of computers, lack of sufficient funds and resources, and
resistance to embrace change by stakeholders are loaded on factor 6.The software SPSS is

predicting that there is a strong possibility of relationship between the variables and factors.
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Table 4.9 Rotated Component Matrix

Real problem based learning

0.749

A well-defined course structure

0.621

Right blend of face to face and online learning
activities

0.61

The appropriate use of delivery methods

0.602

0.442

Support of tutor to achieve the learning goal

0.527

Prompt and continuous feedback

0.45

Personalization of course content and course
structure

0.443

Positive return on investments on mass adoption

0.739

Self-assessment

0.673

Strong leadership

0.585

Evaluation by international standards

0.566

Formal and informal kind of assessment

0.496

0.437

Face to face discussion of student’s performance

0.461

Reusability of content brings sustainability

0.458

Social and Networking feature

0.405

Provision of adequate technical
components(synchronous and asynchronous)

0.68

Modernized technology equipped infrastructure

0.634

Availability of communication services (24 times 7)

0.612

Ease of use of learning management system

0.578

An adequate online support system ( e-library, online
orientation and experts online

0.472

0.522

Collaboration with international universities

0.615

Awarding an authoritative degree

0.533

Clearly defined policies and procedures

0.527

Reduction of carbon emission

0.478

Improvement of retention rate by providing more
flexibility

0.46

Lack of communication

0.795

Feeling of isolation

0.738

Effectiveness of interactions (student-student,
student- teacher, student- content)

0.452

0.482

Prior knowledge of computers

0.609

Lack of sufficient funds and resources

0.52

Resistance to embrace change by stakeholders

0.506

Qualification and experience of tutor

0.43

0.462

A well explained content

0.427

Extraction Method: Principal Component Analysis.
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4.3.1 Interpretation of Results of Factor Analysis

Exploratory factor analysis has given 6 factors. These six factors are named depending upon the

underlying components:
1. Course structure competence (F1)
2. Assessment and evaluation competence (F2)
3. Technical and technological competence (F3)
4. Organizational competence (F4)
5. Effective communication and interaction competence (F5)
6. Instructor’s competence (F6)

The factor 1(F1) is named “Course structure competence” and is dependent upon the following
underlying criteria : Problem based learning, A well-defined course structure, Right blend of face-
to-face and online learning activities, The appropriate use of delivery methods, Support of tutor to
achieve the learning , Prompt and continuous feedback , Personalization of course content, and

course structure .

The factor 2 (F2) is named “Assessment and evaluation competence” and the underlying
components are: Positive return on investments on mass adoption, Self-assessment, Strong
leadership, Evaluation by international standards, Formal and informal kind of assessment, Face-
to-face discussion of student’s performance, Reusability of content brings sustainability, and Social

and networking feature.

The factor 3 (F3)is named “Technical and technological competence” and is dependent upon the
following criteria: Provision of adequate technical components (synchronous and asynchronous),
Modernized technology equipped infrastructure, Availability of communication services (24/7),
Ease of use of learning management system, and finally An adequate online support system (e-

library, online orientation and experts online).

The factor 4 (F4) is named “Organizational competence” and is dependent upon the mentioned

underlying criteria as: Collaboration with international universities, Awarding an authoritative
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degree, Clearly defined policies and procedures, Reduction of carbon emission, and Improvement

of retention rate by providing more flexibility.

The factor 5 (F5) is named “Effective communication and interaction competence” and is dependent
upon the underlying criteria: Lack of communication, Feeling of isolation and Effectiveness of
interactions (student-student, student- teacher, student- content).

The factor 6 (F6) is named “Instructor’s competence” and is dependent upon the underlying criteria:
Prior knowledge of computers, Lack of sufficient funds and resources, Resistance to embrace

change by stakeholders, Qualification and experience of tutor, and Well explained content.

All these deduced factors and criteria will play a very important role in order to assess the quality
of the BLE. Next, the DEMATEL technique is applied on extracted factors and criteria in order to
find the inter relationship. This technique has been used in many different situations to get the
interrelationship between the parameters. The DEMATEL technique is applied on the responses of
two experienced faculty members. The results of full analysis of the DEMATEL is given in the

next section.

4.4 Results of Application of DEMATEL Technique

Two decision makers from academia (experienced instructors in BLE) are consulted and they have
given their opinions on the scale of 0 to 4. The influence relationship of all factors by taking any
two factors at one time is formed and is shown by the following Table 4.10. The first matrix
represents the influence relationship marked by decision makerl:DM1. The second matrix
represents the influence relationship marked by decision maker2: DM2. Both these matrices are
shown in the following Tables 4.10 and 4.11.
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Table 4.10 Opinion of (DM1)

DM;S(G;'IS)'O" F1 F2 F3 F4 F5 F6
F1 0 4 3 3 3 3
F2 3 0 2 3 3 4
F3 4 3 0 3 3 3
F4 3 3 3 0 3 3
F5 3 3 1 3 0 4
F6 3 3 3 3 1 0
Table 4.11 Opinion of (DM2)
z?fe(fze)c's'on 1| R F3 F4 F5 F6
F1 0 4 4 3 4 2
F2 2 0 2 3 3 4
F3 3 3 0 4 3 3
F4 4 3 4 0 3 4
F5 3 2 1 3 0 4
F6 4 3 3 4 1 0

A mean value of their opinions on the main six factors is done by taking the average value of the
corresponding elements of two matrices. The average initial direct influence matrix, Znxn IS
formulated by using formula in Eq 2, where Zj; represents the influence of element i on element j.

The elements of matrix Zexs are represented in following Table 4.12.

Table 4.12 Average decision Matrix Zexs

Zexs F1 F2 F3 F4 F5 F6
F1 0 4 3.5 3 3.5 25
F2 2.5 0 2 3 3 4
F3 3.5 3 0 3.5 3 3
F4 3.5 3 3.5 0 3 3.5
F5 3 2.5 1 3 0 4
F6 3.5 3 3 3.5 1 0
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The six rows and the six columns of Zexs are added separately .The sum of the six rows is
represented as R (sum) and the sum of six columns is represented as C (sum).The results are shown

as the following Table 4.13. The calculation of R (sum) and C (sum) is the next step of this method.

Table 4.13 Average Matrix with R (Sum) and C (sum)

Zoxs F1 F2 F3 F4 F5 F6 | R (sum)
F1 0 4 35 3 35 25 16.5
F2 2.5 0 2 3 3 4 145
F3 35 3 0 35 3 3 16
F4 35 3 35 0 3 35 16.5
F5 3 25 1 3 0 4 135
F6 35 3 3 35 1 0 14

C (sum) 16 155 13 16 135 17

Xexs , Normalized matrix will be calculated by dividing all the elements of the matrix Zsxs by the
value 17 since 17 is the maximum value out of the column of R(sum) and the maximum value out
of the row of C(sum), i.e., (max (16.5, 17). The results are shown in the Table 4.14.

Table 4.14: Matrix after Division with 17

X 6x6 F1 F2 F3 F4 F5 F6
F1 0 0.235294 | 0.205882 | 0.176471 | 0.205882 0.147059
F2 0.147059 |0 0.117647 | 0.176471 | 0.176471 0.235294
F3 0.205882 | 0.176471 |0 0.205882 | 0.176471 0.176471
F4 0.205882 | 0.176471 |0.205882 |0 0.176471 0.205882
F5 0.176471 | 0.147059 | 0.058824 |0.176471 |0 0.235294
F6 0.205882 | 0.176471 | 0.176471 | 0.205882 | 0.058824 0

Afterwards, the next step is to calculate the matrix (I — X) which can be easily calculated by

subtracting all the elements of matrix X from the identity matrix, I (by using the matrix

subtraction method). The members of this matrix are represented in the following Table 4. 15.
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Table 4.15 Results of Matrix (I-X)

(I-X) F1 F2 F3 F4 F5 F6

F1 1 -0.2353 -0.2059 -0.1765 -0.2059 -0.1471
F2 -0.1471 1 -0.1176 -0.1765 -0.1765 -0.2353
F3 -0.2059 -0.1765 1 -0.2059 -0.1765 -0.1765
F4 -0.2059 -0.1765 -0.2059 1 -0.1765 -0.2059
F5 -0.1765 -0.1471 -0.0588 -0.1765 1 -0.2353
F6 -0.2059 -0.1765 -0.1765 -0.2059 -0.0588 1

Then the next important step in the DEMATEL technique is to find out the inverse of this matrix

(I- X).The excel was used in order to deduce the inverse of this matrix, The elements of (I-X)/(-1)

are shown in the following Table 4.16.
Table 4.16 Inverse Matrix of (I — X)

(I-X)7(-1) | F1 F2 F3 F4 F5 F6

F1 241323 | 1.57482 137077 | 1.56351 | 1.38761 | 1.61573
F2 138993 | 2.23192 1.17888 | 1.41046 | 1.22618 | 1.5165
F3 155707 | 1.50559 2.1798 1.55582 | 133981 | 1.60347
F4 159179 | 1.53917 138034 | 2.41977 | 136758 | 1.65981
F5 133766 | 1.29022 1.07468 | 1.3365 2.01322 | 1.43881
F6 1.42331 | 137657 122233 | 1.42217 | 1.13849 | 2.30959

The final mathematical step in this method is to compute the matrix X*(1 — X) Y. This matrix is

computed by multiplying all the elements of matrix X by the elements of matrix (I — X) V. Excel

is used for this. The result of matrix T = X* (I — X) ¥ is displayed in the following Table 4.17.
Table 4.17 Matrix of T= X* (1 - X )tV

T=X*(1-X)-

1 F1 F2 F3 F4 F5 F6

F1 1.4132293 | 1.574821 | 1.370766 | 1.563512 | 1.387608 | 1.615728
F2 1.3899283 | 1.231922 | 1.178876 | 1.410465 | 1.226179 | 1.516499
F3 1.5570727 | 1.505594 | 1.179796 | 1.555817 | 1.339815 | 1.603474
F4 1.5917875 | 1.539169 | 1.380341 | 1.419772 | 1.367583 | 1.659806
F5 1.3376572 | 1.290215 | 1.074684 | 1.3365 1.013224 | 1.438806
F6 1.423307 | 1.376572 | 1.222328 | 1.422167 | 1.138492 | 1.309594
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The implication of Table 4.17 is significant since it provides the direct and indirect effects of the

six main factors (F1 to F6).

The threshold value can be calculated by taking the average value of all the elements of the matrix
T. It means the total value of all the elements of Table 26 (49.96311) is divided by total number of
36 elements. The calculation is (49.96311) / 36 = 1.387864. This value 1.387864 is the threshold
value. The cells which have a value less than this threshold value can be dropped to remove the
negligible effects. The significance of dropping this value is to get rid of the negligible effects
between the factors.

The array after dropping the values less than the threshold value turns into the following array of
numbers. In the following Table 4.18, all values of colored cells are carried forward for the
computation purpose since these colored cell values are more than the threshold value, 1.387864.

Table 4.18 Matrix representing more than Threshold Value as colored cells

F1 F2 F3 F4 F5 F6
F1 1.41323 1.57482 137044 1.56351 138761 1.61573
F2 1.38993 123192 117888 1.41046 122618 1.5165
F3 1.55707 1.50559 11798 1.55582 133981 1.60347
F4 1.59179 1.53917 138034 1.41977 136758 1.65981
F5 133766 129022 107468 13365 101322 1.43881
F6 1.42331 1-3+654 122233 1.42217 113849 130959

The sum of rows and the sum of columns are computed and are named as Di and R; respectively as
per the Eq 6 and Eq 7(explained in Chapter 3). The computations of D; + Rj and Di - Rj have

resulted in the following array of numbers which are represented in the following Table 4.19.
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Table 4.19 Resultant Matrix with D+ R and D-R

F1 F2 F3 F4 Fs F6 sum | Di*R, |Di-R; |

F1 1.41323 | 1.57482 | 1.37077 | 1.56351 | 1.38761 | 1.61573 | 6.16729 | 13.5426 | -1.208
F2 1.38993 | 1.23192 | 1.17888 | 1.41046 | 1.22618 | 1.5165 | 4.31689 | 8.93647 | -0.3027
F3 1.55707 | 1.50559 | 1.1798 | 1.55582 | 1.33981 | 1.60347 | 6.22196 | 6.22196 | 6.22196

FA 1.59179 | 1.53917 | 1.38034 | 1.41977 | 1.36758 | 1.65981 | 6.21053 | 13.5823 | -1.1612
F5 1.33766 | 1.29022 | 1.07468 | 1.3365 | 1.01322 | 1.43881 | 1.43881 | 1.43881 | 1.43881
F6 1.42331 | 1.37657 | 1.22233 | 1.42217 | 1.13849 | 1.30959 | 2.84547 | 10.6798 | -4.9888
Sum | 7.37532 | 4.61958 | O 7.37173 | 0 7.83431

For the sake of convenience, Dj + Rjand Di - Rj will be written as D + R and D — R. The practical
implication of deducing the values of D + R and D — R is valuable. The values in D + R column
give the idea about the degree of influence of the factors, and the values in D — R column give the

idea about the net effect of factor on the other factors.

The factors are displayed with their full names and the corresponding values of D + Rand D - R

as the direct and indirect effects of factors in the following Table 4.20.

Table 4.20 Results of the DEMATEL on Factors

Factor Name Factor D+R D-R
Course structure Competence F1 13.5426 -1.208
Assessment and evaluation £ 8.93648 -0.3027
competence

Technical and technological F3 6.22196 6.22196
competence

Organizational competence F4 13.5823 -1.1612
!Effectwt.e communication and Fs 1.43881 1.43881
interaction competence

Instructor's competence F6 10.6798 -4.9888

The values of D + R and D — R are represented on XY scatter plot using Excel software in the
following Figure 4.6. This graph is called digraph and in this graph, the direction of arrow signifies
the direction of influence. The graph is also representing a group of the cause factors and effect

factors. The criterion master influencer, master receiver, and most related criterion are also displayed
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in the same Figure 4.6. The factor F3 (Technical and technological competence) is master influencer
as it has highest value of D — R. The factor F6 is the master receiver as it has least value of D — R.

The factors in cause group are F3 and F5. The factors in the effect group are F1, F2, F4 and F6.

Cause and effect
8 — ~~
6 - * Cause Group
4
2
e
a eD-R
O 1
0 16
2 54261499 1 R
24— 0.302691297 208034446
-4
W.z;.988838904 /
-6 /

Figure 4.6: The Cause and Effect Diagram

4.4.1 Implication of DEMATEL Technique

The factor F3, the technical and technological competence is the master influencer. This factor is
influencing all other factors in a most intense way. The factor F6, Instructor’s competence is the
master receiver and getting the highest influence from all other factors. The factor F4,
organizational competence is the highly related factor. The factor F3 (Technical and technological
competence) and F5 (Effective communication competence) are the part of cause group.

This evidence highlights the importance of these two factors while developing the framework for
the blended learning environment in the TQM perspective. The factors F1, F2, F4 and F6 belong to
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the effect group. The values of factor F1 and F4 are very close. Hence on graph, these values are
coinciding. An arrow in digraph shows the direction of influence dispatched from the source factor.
For example, an arrow from F1 to F2 indicates that factor F1 is dispatching influence on F2.The
result of this approach shows the intertwined effects of these factors in the establishment of the
superior quality BLE.

In fact, the results have invaluable practical implication since the quality of BLE can be enhanced
easily by enhancing the quality of these two cause factors instead of six factors. By adopting this
technique, the institutions can achieve the objective of enhancing the quality by putting in minimum
efforts, time, money, and other resources. Since they do not need to take any extra action in
enhancing the quality of effect factors. The quality of other factors of the effect group is influenced
by the quality of cause factors and will automatically be improved without any extra effort. The

ideal solution will be to enhance the quality of only cause factors.

4.4.2 Results of DEMATEL on Criteria

Now, the DEMATEL technique is applied on all the 33 criteria lying under the main six factors

(from the results of the exploratory factor analysis).

In the next few tables all criteria under factor 1 with 7 components are named as (C11...C17).S0 C11
means criterion 1 under factorl, C1> means criterion 2 under factor 1. The criteria Cjj implies the
jth criterion of the ith factor where i takes value such that (i =1, 2, 3, 4, 5, 6) belongs to factor 1 to

6 and j is taking value depending upon the number of components the mentioned factor has.

For factor 1, j is taking value from (1 to 7) since there are 7 components under this factor and are
named as Ci1, C12.....C17. Similarly for factor 2, j is taking value from (1 to 8) and these criteria
are named as Cz1, C2.....C2s. For factor F3, j is taking value from (1 to 5) since there are 5
components under this factor and are named as Cs1, Cz2, Css...Css. For factor F4, j is taking value
from (1 to 5) since there are 5 components under this factor and are named as Ca1, Ca2, Ca3....Cuss.
For factor F5, j is taking value from (1 to 3) since there are 3 components under this factor and are
named as Csz, Csp, Css. For factor F6, j is taking value from (1 to 5) since there are 5 components

under this factor and are named as Ce1, Cs2...... Ces.
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Two decision makers are consulted from academia who are experienced instructors in BLE and
they have given their opinions on the scale of 0 to 4 where 0 signifies no influence and 4 means
very strongly. The influence relationship of all criteria by taking any two criteria at one time is
shown in the following Tables by Decision Makerl, (DM1). The researcher has tried to split the
original Table of 1089 elements from DML1 into four Tables: Table 4.21, Table 4.22, Table 4.23,
and Table 4.24.
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Table 4.21 Opinions of DM1

To be continued...
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Table 4.22 Opinions of DM1

To be continued...
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Table 4.23 Opinions of DM1

To be continued...
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Table 4.24 Opinions of DM1
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Next 4 tables, Table 4.25, Table 4.26, Table 4.27, and Table 4.28 represent opinions of DM2.
Table 4.25 Decision Matrix by DM2

DM2(Decision maker 2)

Problem based learning 0 1 3 3 2 2 3 3 3 1
Well defined course structure 3 0 4 4 2 3 3 3 3 2
Right blend of f2f and online learning

activities 3 3 0 4 3 3 0 1 3 1
Appropriate use of delivery methods 3 2 3 0 3 3 2 2 3 1
Support of tutor 3 3 4 3 0 3 4 3 2 2
Prompt and continuous feedback 3 3 2 2 3 0 3 2 3 1
personalization of course content and

course structure 3 3 3 4 4 3 0 2 1 2
Return on investments 2 0 0 2 0 0 0 0 3 2
Self-assessment 0 3 3 3 3 3 4 3 0 0
Strong leadership 2 1 2 3 3 3 2 3 3 0
Evaluation by international standards 3 3 2 3 2 2 1 2 3 1
Formal and informal kind of assessment 4 3 3 3 2 3 2 2 3 1
F2f discussion of student’s performance 2 3 2 2 3 2 2 2 3 2
Sustainability feature 2 2 2 1 1 1 2 1 1 2
Social and Networking feature 2 2 3 3 3 2 3 2 3 2
Provision of adequate (synchronous and

asynchronous) facility 2 2 4 2 3 2 2 2 3 3
Modernized technology equipped

infrastructure 2 3 2 3 2 2 3 3 3 3
Auvailability of communication services

(24 x7) 1 1 4 2 2 3 2 3 3 2
Ease of use of learning management

system 2 2 3 3 2 3 3 3 3 3
An adequate online support system ( e-

library, online orientation and experts

online 2 2 2 3 2 3 2 2 3 2
Collaboration with international

universities 3 2 3 2 2 3 2 2 3 2
Awarding an authoritative degree 3 3 2 3 3 3 3 3 1 2
Clearly defined policies and procedures 3 2 2 2 3 2 2 3 3 3
Reduction of carbon emission 2 1 1 1 1 1 1 1 1 1
Improvement of retention rate 3 3 2 3 2 2 3 3 3 3
Lack of communication 3 2 3 2 2 2 2 2 3 2
Feeling of isolation 2 2 2 3 2 2 1 2 3 1
Effectiveness of interactions (student -

student, student- teacher, student-content) 3 3 3 3 4 3 4 3 3 3
Prior knowledge of computers 3 3 2 3 3 2 2 2 2 3
Lack of sufficient funds and resources 2 2 3 2 2 2 2 3 2 2
Resistance to embrace change by

stakeholders 2 2 3 2 2 3 2 2 2 2
Qualification and experience of tutor 3 4 3 4 4 4 4 4 2 3
A well explained content 4 3 4 3 4 3 3 3 4 3

To be continued...
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Table 4.26 Decision Matrix by DM2

To be continued...
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Table 4.27: Decision Matrix by DM2

To be continued...
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Table 4.28 Opinions of Decision Maker 2
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Next 4 tables, Table 4.29, Table 4.30, Table 4.31and Table 4.32 are representing the average
opinions of decision makers, DM1 and DMZ2.In order to find the average opinions, the first
mathematical step is to find the average value of opinions of two decision makers. This average
value is calculated for the corresponding values of criteria. For example, to get the average value
of C1 criterion, the values from decision makerl and decision maker 2 are added and an average is
taken. The decision makerl and decision maker 2 have given values for criterion C12 as 3 and 1

respectively. The average value of the opinions comes out to be (3+1)/2 = 2.

Table 4.29, Table 4.30, Table 4.31, and Table 4.32 also displays the total of all columns and rows.
The sums of rows and columns are calculated and are represented by R (sum) and C (sum)

respectively. The maximum value out of R (sum) and C (sum) is calculated.
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Table 4.29 Average values of opinions of DM1, DM2

Average of DM1 and DM2

Problem based learning

Well defined course structure 30 0.0 35 4.0 20 30 3.0 35 3.0 25
Right blend of f2f and online learning

activities 3.0 3.0 0.0 3.5 2.0 3.0 15 2.0 3.0 15
Appropriate use of delivery methods 30 25 3.0 0.0 20 30 25 15 3.0 15
Support of tutor 3.0 3.0 35 3.0 0.0 3.0 35 3.0 2.0 25
Prompt and continuous feedback 20 20 15 15 20 0.0 20 3.0 3.0 25
personalization of course content and

course structure 2.5 2.5 2.5 3.0 3.0 2.5 0.0 2.5 15 2.0
Return on investments 25 15 15 25 1.0 1.0 05 0.0 3.0 15
Self-assessment 00 |30 [30 |35 [30 [30 |40 [35 |00 |00
Strong leadership 25 2.0 25 3.0 3.0 3.0 25 3.0 3.0 0.0
Evaluation by international standards 30 3.0 25 3.0 25 20 20 25 3.0 20
Formal and informal kind of assessment 25 3.0 3.0 3.0 20 30 15 25 35 05
F2f discussion of student’s performance 15 3.0 25 20 20 25 25 20 3.0 15
Sustainability feature 15 2.0 15 2.0 1.0 1.0 2.0 1.0 1.0 15
Social and Networking feature 1.0 1.0 15 15 15 15 15 1.0 3.0 1.0
Provision of adequate (synchronous and

asynchronous) facility 25 25 35 25 3.0 25 2.0 25 3.0 25
Modernized technology equipped

infrastructure 25 2.0 15 3.0 25 2.0 3.0 25 3.0 15
Auvailability of communication services

(24 x7) 1.0 1.0 3.0 2.5 15 2.0 15 2.0 3.5 15
Ease of use of learning management

system 2.5 2.5 3.0 3.0 15 2.0 3.0 2.0 3.0 2.0

An adequate online support system ( e-
library, online orientation and experts

online 15 2.0 2.5 3.0 2.0 2.5 2.5 15 35 2.0
Collaboration with international

universities 2.5 15 2.0 15 15 15 1.0 1.0 3.0 1.0
Awarding an authoritative degree 15 15 15 15 20 20 20 20 1.0 1.0
Clearly defined policies and procedures 3.0 25 25 25 3.0 25 20 3.0 3.0 25
Reduction of carbon emission 1.0 05 05 05 05 05 05 05 1.0 05
Improvement of retention rate 20 15 1.0 20 1.0 1.0 15 3.0 3.0 25
Lack of communication 15 1.0 15 1.0 1.0 1.0 1.0 1.0 3.0 1.0
Feeling of isolation 1.0 1.0 1.0 15 1.0 1.0 0.5 1.0 35 0.5
Effectiveness of interactions (Student-

student, student- teacher, student-content) 2.5 15 15 15 2.0 3.0 2.0 2.5 3.0 2.5
Prior knowledge of computers 3.0 30 25 25 3.0 15 25 15 20 15
Lack of sufficient funds and resources 15 15 25 25 25 15 20 20 15 1.0
Resistance to embrace change by

stakeholders 2.0 15 3.0 2.5 2.0 15 1.0 1.0 2.0 1.0
Qualification and experience of tutor 30 35 3.0 35 20 35 35 35 15 25
A well explained content 35 3.0 35 3.0 35 15 3.0 3.0 4.0 2.0
Total C(sum) 69.0 | 67.0 | 745 | 785 | 645 | 66,5 | 66.5 | 70.0 | 85.5 | 51.0

To be continued...
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Table 4.30 Average values of opinion DM1 and DM2

3.0 3.5 15 25 2.0 3.0 2.5 2.5 2.0 25
3.5 3.0 3.5 4.0 3.5 3.0 3.0 2.0 25 25
4.0 3.5 35 3.0 3.0 3.5 3.5 3.5 25 25
3.0 3.0 3.0 25 3.0 3.0 2.5 2.5 25 25
2.5 3.0 3.5 3.0 3.0 3.0 2.0 2.5 25 25
3.5 15 3.0 35 2.0 15 1.0 1.0 15 1.0
3.0 2.0 3.0 3.5 3.0 2.5 2.5 1.0 2.0 2.0
1.0 0.5 1.0 1.0 0.5 2.5 2.5 1.0 1.0 25
3.0 3.0 3.0 2.0 3.0 3.0 3.5 3.0 3.0 35
2.5 2.0 25 25 2.0 15 3.0 3.0 15 3.0
0.0 25 3.0 25 25 25 2.5 15 25 25
2.5 0.0 15 25 2.0 15 2.0 15 2.0 15
2.0 15 0.0 25 25 2.5 2.5 2.5 2.0 2.0
15 2.0 15 0.0 0.5 2.0 15 2.0 2.0 15
15 1.0 15 1.0 0.0 2.0 15 2.0 1.0 25
2.0 2.0 2.0 25 3.0 0.0 2.5 2.5 2.0 3.0
2.5 15 15 2.0 3.0 2.5 0.0 2.5 2.0 3.0
3.0 2.0 1.0 2.0 3.0 2.5 2.5 0.0 2.0 25
2.5 2.5 15 25 1.0 3.0 15 1.0 0.0 2.0
3.0 2.5 1.0 25 3.0 3.0 2.5 2.5 25 0.0
2.5 15 1.0 25 15 15 2.0 15 1.0 1.0
3.0 2.0 2.0 3.0 2.0 3.0 15 2.0 15 2.0
3.0 2.0 25 25 15 2.5 2.0 2.0 15 25
0.5 0.5 0.5 0.5 0.5 25 0.5 0.5 0.5 0.5
2.0 15 15 2.0 1.0 1.0 1.0 1.0 15 15
1.0 15 1.0 1.0 1.0 1.0 1.0 15 1.0 1.0
1.0 1.0 0.5 1.0 1.0 15 1.0 0.5 1.0 1.0
15 2.0 2.0 2.0 3.0 2.0 15 1.0 15 2.0
15 15 1.0 1.0 2.0 3.0 2.5 15 25 25
2.0 15 15 25 25 25 2.5 25 1.0 3.0
2.5 1.0 1.0 1.0 15 1.0 2.5 15 1.0 2.0
3.0 3.5 35 25 2.0 3.0 2.5 2.0 3.0 2.0
3.5 3.5 25 15 3.0 2.0 15 15 15 3.5
765 | 655 | 625 | 705 | 68.0 | 745 | 67.0 | 59.0 | 57.5 | 695
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Table 4.31 Average Value of opinions of DM1 and DM2

25 3.0 3.0 3.0 3.0 15 1.0 3.0
3.0 3.0 35 3.0 15 0.5 0.5 3.0
25 25 25 3.0 3.0 0.5 15 35
3.0 3.0 25 25 25 0.5 3.0 35
3.0 25 25 25 25 1.0 1.0 25
35 3.0 3.0 3.0 15 0.5 0.5 25
35 3.0 25 15 2.0 0.5 0.5 2.0
3.0 15 2.0 1.0 1.0 0.5 0.5 1.0
3.0 1.0 3.0 2.0 3.0 0.0 0.0 0.0
3.0 25 3.0 2.0 15 15 0.5 2.0
3.0 25 3.0 2.0 15 1.0 0.5 2.0
15 25 25 15 25 15 1.0 25
25 2.0 25 2.0 25 1.0 1.0 1.0
1.0 2.0 2.0 25 25 15 1.0 2.0
25 2.0 15 25 15 1.0 25 25
3.0 25 25 25 3.0 3.0 3.0 25
25 15 15 3.0 2.0 15 1.0 3.0
3.0 15 2.0 25 1.0 25 25 25
3.0 2.0 15 15 15 25 15 25
3.0 2.0 1.0 25 15 15 1.0 2.0
0.0 25 15 25 1.0 1.0 1.0 15
15 0.0 3.0 1.0 1.0 1.0 1.0 15
2.0 25 0.0 15 1.0 1.0 1.0 15
0.5 0.5 0.5 0.0 1.0 0.5 0.5 0.5
15 1.0 1.0 1.0 0.0 1.0 15 2.0
1.0 1.0 1.0 1.0 1.0 0.0 25 15
1.0 1.0 0.5 0.5 1.0 0.5 0.0 0.0
15 15 2.0 15 25 15 15 0.0
1.0 15 15 2.0 1.0 1.0 1.0 15
25 2.0 15 25 1.0 15 15 1.0
2.0 15 1.0 3.0 15 15 25 25
3.0 2.0 25 2.0 35 2.0 1.0 25
25 15 15 2.0 15 3.0 1.0 25
75.0 | 64.0 | 65.0 | 66.5 | 58.0 | 39.5 | 40.0 | 64.0

To be continued...
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Table 4.32 Average values of opinions of DM1 and DM2

1.0 15 1.0 35 35 785
15 1.0 1.0 15 3.0 84.0
25 25 1.0 25 3.0 85.5
2.0 25 1.0 15 3.0 80.0
15 1.0 3.0 1.0 3.0 81.0
15 15 2.0 2.0 25 66.0
1.0 1.0 2.0 15 1.0 68.5
1.0 2.0 2.0 25 1.0 475
35 1.0 15 1.0 1.0 73.0
15 05 15 2.0 15 71.0
15 1.0 15 2.0 2.0 71.0
15 15 2.0 2.0 15 65.5
25 2.0 15 2.0 25 675
15 15 15 1.0 1.0 50.0
25 15 15 15 2.0 535
25 2.0 25 3.0 25 825
1.0 1.0 2.0 15 2.0 675
15 15 2.0 1.0 2.0 65.5
1.0 1.0 25 05 25 65.5
05 1.0 2.0 15 2.0 67.0
1.0 25 1.0 1.0 1.0 50.0
1.0 1.0 15 15 1.0 54.0
1.0 1.0 15 1.0 1.0 64.5
05 1.0 05 05 05 20.0
1.0 1.0 25 1.0 2.0 49.0
1.0 1.0 25 1.0 1.0 395
05 1.0 1.0 05 05 295
0.0 15 1.0 1.0 1.0 57.0
0.0 0.0 15 15 25 58.0
1.0 0.0 1.0 15 1.0 58.0
1.0 1.0 0.0 0.0 1.0 51.0
30 15 1.0 0.0 30 835
05 1.0 0.0 2.0 0.0 73.0
445 | 42.0 | 50.0 | 47.5 | 58.0
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The next mathematical step in this method is to normalize the average matrix. The maximum value
between max R (sum) and max C (sum) is calculated. The maximum value (out of the sums of rows
and columns) comes out 85.5. The value 85.5 is divided by 1[(1/85.5) = 0.0117].The new calculated
value is 0.0117.Now in the next mathematical step, all the 1089 elements of the Tables 4.29, 4.30,
4.31 and 4.32 are multiplied by value 0.0117. So, this step will lead to new matrix X and the next 4
tables, Table 4.33, Table 4.34, Table 4.35 and Table 4.36 show the values after being multiplied by
0.0117(the elements of matrix X).
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Table 4.33 Matrix X (result of multiplication by 0.0117)

Matrix X

Problem based learning 0 0.0234 | 0.0351 | 0.0351 | 0.0234 | 0.0234 | 0.0351 | 0.041
Well defined course structure 0.0351 0 0.041 | 0.0468 | 0.0234 | 0.0351 | 0.0351 | 0.041
aRc'tg“r}:tf"::”d of f2f and online learning 0.0351 [ 00351 | 0 | 0.041 | 0.0234 | 0.0351 | 0.0176 | 0.0234
Appropriate use of delivery methods 0.0351 | 0.0293 | 0.0351 0 0.0234 | 0.0351 | 0.0293 | 0.0176
Support of tutor 0.0351 | 0.0351 | 0.041 | 0.0351 0 0.0351 | 0.041 | 0.0351
Prompt and continuous feedback 0.0234 | 0.0234 | 0.0176 | 0.0176 | 0.0234 0 0.0234 | 0.0351
e 2 T O SRR T 0.0293 | 0.0293 | 0.0293 | 0.0351 | 0.0351 | 0.0293 | 0 | 0.0293
Return on investments 0.0293 | 0.0176 | 0.0176 | 0.0293 | 0.0117 | 0.0117 | 0.0059 0
Self-assessment 0 0.0351 | 0.0351 | 0.041 | 0.0351 | 0.0351 | 0.0468 | 0.041
Strong leadership 0.0293 | 0.0234 | 0.0293 | 0.0351 | 0.0351 | 0.0351 | 0.0293 | 0.0351
Evaluation by international standards 0.0351 | 0.0351 | 0.0293 | 0.0351 | 0.0293 | 0.0234 | 0.0234 | 0.0293
Formal and informal kind of assessment 0.0293 | 0.0351 | 0.0351 | 0.0351 | 0.0234 | 0.0351 | 0.0176 | 0.0293
F2f discussion of student’s performance 0.0176 | 0.0351 | 0.0293 | 0.0234 | 0.0234 | 0.0293 | 0.0293 | 0.0234
Sustainability feature 0.0176 | 0.0234 | 0.0176 | 0.0234 | 0.0117 | 0.0117 | 0.0234 | 0.0117
Social and Networking feature 0.0117 | 0.0117 | 0.0176 | 0.0176 | 0.0176 | 0.0176 | 0.0176 | 0.0117
Zsr%s;?;ngzgdggctﬁtg(synchronous and 0.0293 | 0.0203 | 0.041 | 0.0293 | 0.0351 | 0.0293 | 0.0234 | 0.0293
i"r’]'f"rggtr:‘l:étefrée"h"°'°gy equipped 0.0293 | 0.0234 | 0.0176 | 0.0351 | 0.0293 | 0.0234 | 0.0351 | 0.0293
Q‘;‘;‘"""bi"ty of communication services (24 0.0117 | 0.0117 | 0.0351 | 0.0293 | 0.0176 | 0.0234 | 0.0176 | 0.0234
Ease of use of learning management system 0.0293 | 0.0293 | 0.0351 | 0.0351 | 0.0176 | 0.0234 | 0.0351 | 0.0234
An adequate online support system ( e-

Lislriarl]rg/, online orientation and experts 0.0176 | 0.0234 | 0.0293 | 0.0351 | 0.0234 | 0.0293 | 0.0293 | 0.0176
Collaboration with international universities 0.0293 | 0.0176 | 0.0234 | 0.0176 | 0.0176 | 0.0176 | 0.0117 | 0.0117
Awarding an authoritative degree 0.0176 | 0.0176 | 0.0176 | 0.0176 | 0.0234 | 0.0234 | 0.0234 | 0.0234
Clearly defined policies and procedures 0.0351 | 0.0293 | 0.0293 | 0.0293 | 0.0351 | 0.0293 | 0.0234 | 0.0351
Reduction of carbon emission 0.0117 | 0.0059 | 0.0059 | 0.0059 | 0.0059 | 0.0059 | 0.0059 | 0.0059
Improvement of retention rate 0.0234 | 0.0176 | 0.0117 | 0.0234 | 0.0117 | 0.0117 | 0.0176 | 0.0351
Lack of communication 0.0176 | 0.0117 | 0.0176 | 0.0117 | 0.0117 | 0.0117 | 0.0117 | 0.0117
Feeling of isolation 0.0117 | 0.0117 | 0.0117 | 0.0176 | 0.0117 | 0.0117 | 0.0059 | 0.0117
Cdent. o 't’;;ecrﬁg";’t‘jé:ﬁ:dfg;tent) 0.0203 | 0.0176 | 0.0176 | 0.0176 | 0.0234 | 0.0351 | 0.0234 | 0.0293
Prior knowledge of computers 0.0351 | 0.0351 | 0.0293 | 0.0293 | 0.0351 | 0.0176 | 0.0293 | 0.0176
Lack of sufficient funds and resources 0.0176 | 0.0176 | 0.0293 | 0.0293 | 0.0293 | 0.0176 | 0.0234 | 0.0234
o G I CHENEE 0.0234 | 0.0176 | 0.0351 | 0.0293 | 0.0234 | 0.0176 | 0.0117 | 0.0117
Qualification and experience of tutor 0.0351 | 0.041 | 0.0351 | 0.041 | 0.0234 | 0.041 | 0.041 | 0.041
A well explained content 0.041 | 0.0351 | 0.041 | 0.0351 | 0.041 | 0.0176 | 0.0351 | 0.0351

To be continued....
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Table 4.34 Matrix X (after multiplying by 0.0117)

Matrix X

Problem based learning 0.0351 | 0.0176 | 0.0351 | 0.041 | 0.0176 | 0.0293 | 0.0234 | 0.0351
Well defined course structure 0.0351 | 0.0293 | 0.041 | 0.0351 | 0.041 | 0.0468 | 0.041 | 0.0351
SO S i ent e g 0.0351 | 0.0176 | 0.0468 | 0.041 | 0.041 | 0.0351 | 0.0351 | 0.041
Appropriate use of delivery methods 0.0351 | 0.0176 | 0.0351 | 0.0351 | 0.0351 | 0.0293 | 0.0351 | 0.0351
Support of tutor 0.0234 | 0.0293 | 0.0293 | 0.0351 | 0.041 | 0.0351 | 0.0351 | 0.0351
Prompt and continuous feedback 0.0351 | 0.0293 | 0.041 | 0.0176 | 0.0351 | 0.041 | 0.0234 | 0.0176
e (2L R B S R Ll 0.0176 | 0.0234 | 0.0351 | 0.0234 | 0.0351 | 0.041 | 0.0351 | 0.0293
Return on investments 0.0351 | 0.0176 | 0.0117 | 0.0059 | 0.0117 | 0.0117 | 0.0059 | 0.0293
Self-assessment 0 0 0.0351 | 0.0351 | 0.0351 | 0.0234 | 0.0351 | 0.0351
Strong leadership 0.0351 0 0.0293 | 0.0234 | 0.0293 | 0.0293 | 0.0234 | 0.0176
Evaluation by international standards 0.0351 | 0.0234 0 0.0293 | 0.0351 | 0.0293 | 0.0293 | 0.0293
Formal and informal kind of assessment 0.041 | 0.0059 | 0.0293 0 0.0176 | 0.0293 | 0.0234 | 0.0176
F2f discussion of student’s performance 0.0351 | 0.0176 | 0.0234 | 0.0176 0 0.0293 | 0.0293 | 0.0293
Sustainability feature 0.0117 | 0.0176 | 0.0176 | 0.0234 | 0.0176 0 0.0059 | 0.0234
Social and Networking feature 0.0351 | 0.0117 | 0.0176 | 0.0117 | 0.0176 | 0.0117 0 0.0234
zsr;;]’iﬂr":ngzgd?gc“iﬁt&(Synchr°“°“5 At 0.0351 | 0.0293 | 0.0234 | 0.0234 | 0.0234 | 0.0293 | 0.0351 | 0

B85 e (el Gl 0.0351 | 0.0176 | 0.0203 | 0.0176 | 0.0176 | 0.0234 | 0.0351 | 0.0293
XA‘;ii'ab"“y of communication services (24 0.041 |0.0176 | 0.0351 | 0.0234 | 0.0117 | 0.0234 | 0.0351 | 0.0293
Ease of use of learning management system 0.0351 | 0.0234 | 0.0293 | 0.0293 | 0.0176 | 0.0293 | 0.0117 | 0.0351
ﬁé‘;ﬂ;ﬁ‘ﬁf}:’;’;g&“ﬁ’gﬁ':nsg’ztf;gr(t:onIm . 0.041 |0.0234 | 0.0351 | 0.0293 | 0.0117 | 0.0293 | 0.0351 | 0.0351
Collaboration with international universities 0.0351 | 0.0117 | 0.0293 | 0.0176 | 0.0117 | 0.0293 | 0.0176 | 0.0176
Awarding an authoritative degree 0.0117 | 0.0117 | 0.0351 | 0.0234 | 0.0234 | 0.0351 | 0.0234 | 0.0351
Clearly defined policies and procedures 0.0351 | 0.0293 | 0.0351 | 0.0234 | 0.0293 | 0.0293 | 0.0176 | 0.0293
Reduction of carbon emission 0.0117 | 0.0059 | 0.0059 | 0.0059 | 0.0059 | 0.0059 | 0.0059 | 0.0293
Improvement of retention rate 0.0351 | 0.0293 | 0.0234 | 0.0176 | 0.0176 | 0.0234 | 0.0117 | 0.0117
Lack of communication 0.0351 | 0.0117 | 0.0117 | 0.0176 | 0.0117 | 0.0117 | 0.0117 | 0.0117
Feeling of isolation 0.041 | 0.0059 | 0.0117 | 0.0117 | 0.0059 | 0.0117 | 0.0117 | 0.0176
Sdent. ctton 't’;;ec’ﬁg:";’gjtfzﬁidfggtent) 0.0351 | 0.0293 | 0.0176 | 0.0234 | 0.0234 | 0.0234 | 0.0351 | 0.0234
Prior knowledge of computers 0.0234 | 0.0176 | 0.0176 | 0.0176 | 0.0117 | 0.0117 | 0.0234 | 0.0351
Lack of sufficient funds and resources 0.0176 | 0.0117 | 0.0234 | 0.0176 | 0.0176 | 0.0293 | 0.0293 | 0.0293
SRtgskf;i’l‘ggrt: embrace change by 0.0234 | 0.0117 | 0.0293 | 0.0117 | 0.0117 | 0.0117 | 0.0176 | 0.0117
Qualification and experience of tutor 0.0176 | 0.0293 | 0.0351 | 0.041 | 0.041 | 0.0293 | 0.0234 | 0.0351
A well explained content 0.0468 | 0.0234 | 0.041 | 0.041 | 0.0293 | 0.0176 | 0.0351 | 0.0234

To be continued.....
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Table 4.35 Matrix X (after multiplying by 0.0117)

Matrix X

Problem based learning 0.0293 | 0.0293 | 0.0234 | 0.0293 | 0.0293 | 0.0351 | 0.0351 | 0.0351
Well defined course structure 0.0351 | 0.0234 | 0.0293 | 0.0293 | 0.0351 | 0.0351 | 0.041 | 0.0351
SO S i ent e g 0.041 | 0.041 | 0.0293 | 0.0293 | 0.0293 | 0.0293 | 0.0293 | 0.0351
Appropriate use of delivery methods 0.0293 | 0.0293 | 0.0293 | 0.0293 | 0.0351 | 0.0351 | 0.0293 | 0.0293
Support of tutor 0.0234 | 0.0293 | 0.0293 | 0.0293 | 0.0351 | 0.0293 | 0.0293 | 0.0293
Prompt and continuous feedback 0.0117 | 0.0117 | 0.0176 | 0.0117 | 0.041 | 0.0351 | 0.0351 | 0.0351
Egzizgi':rzuact:ﬁ:‘eof course content and 0.0293 | 0.0117 | 0.0234 | 0.0234 | 0.041 | 0.0351 | 0.0293 | 0.0176
Return on investments 0.0293 | 0.0117 | 0.0117 | 0.0293 | 0.0351 | 0.0176 | 0.0234 | 0.0117
Self-assessment 0.041 | 0.0351 | 0.0351 | 0.041 | 0.0351 | 0.0117 | 0.0351 | 0.0234
Strong leadership 0.0351 | 0.0351 | 0.0176 | 0.0351 | 0.0351 | 0.0293 | 0.0351 | 0.0234
Evaluation by international standards 0.0293 | 0.0176 | 0.0293 | 0.0293 | 0.0351 | 0.0293 | 0.0351 | 0.0234
Formal and informal kind of assessment 0.0234 | 0.0176 | 0.0234 | 0.0176 | 0.0176 | 0.0293 | 0.0293 | 0.0176
F2f discussion of student’s performance 0.0293 | 0.0293 | 0.0234 | 0.0234 | 0.0293 | 0.0234 | 0.0293 | 0.0234
Sustainability feature 0.0176 | 0.0234 | 0.0234 | 0.0176 | 0.0117 | 0.0234 | 0.0234 | 0.0293
Social and Networking feature 0.0176 | 0.0234 | 0.0117 | 0.0293 | 0.0293 | 0.0234 | 0.0176 | 0.0293
:Sr%;igwngzgd?gcuiﬁt&(synchronous and 0.0293 | 0.0293 | 0.0234 | 0.0351 | 0.0351 | 0.0293 | 0.0293 | 0.0293
B85 e (el Gl 0 | 0029300234 | 00351 | 0.0293 | 0.0176 | 0.0176 | 0.0351
XA‘;ii'ab"“y of communication services (24 00293 | 0 |0.0234 |0.0293 | 0.0351 | 0.0176 | 0.0234 | 0.0293
Ease of use of learning management system 0.0176 | 0.0117 0 0.0234 | 0.0351 | 0.0234 | 0.0176 | 0.0176
An adequate online support system ( e-

22;‘;?, online orientation and experts 0.0293 | 0.0293 | 0.0293 0 0.0351 | 0.0234 | 0.0117 | 0.0293
Collaboration with international universities 0.0234 | 0.0176 | 0.0117 | 0.0117 0 0.0293 | 0.0176 | 0.0293
Awarding an authoritative degree 0.0176 | 0.0234 | 0.0176 | 0.0234 | 0.0176 0 0.0351 | 0.0117
Clearly defined policies and procedures 0.0234 | 0.0234 | 0.0176 | 0.0293 | 0.0234 | 0.0293 0 0.0176
Reduction of carbon emission 0.0059 | 0.0059 | 0.0059 | 0.0059 | 0.0059 | 0.0059 | 0.0059 0
Improvement of retention rate 0.0117 | 0.0117 | 0.0176 | 0.0176 | 0.0176 | 0.0117 | 0.0117 | 0.0117
Lack of communication 0.0117 | 0.0176 | 0.0117 | 0.0117 | 0.0117 | 0.0117 | 0.0117 | 0.0117
Feeling of isolation 0.0117 | 0.0059 | 0.0117 | 0.0117 | 0.0117 | 0.0117 | 0.0059 | 0.0059
iﬁgg;‘g";’:ﬁj;?tf 't’;;ec’ﬁg:"’s’t‘j Astident: ) 0.0176 | 0.0117 | 0.0176 | 0.0234 | 0.0176 | 0.0176 | 0.0234 | 0.0176
Prior knowledge of computers 0.0293 | 0.0176 | 0.0293 | 0.0293 | 0.0117 | 0.0176 | 0.0176 | 0.0234
Lack of sufficient funds and resources 0.0293 | 0.0293 | 0.0117 | 0.0351 | 0.0293 | 0.0234 | 0.0176 | 0.0293
SRtZSk':;zngrtso embrace change by 0.0293 | 0.0176 | 0.0117 | 0.0234 | 0.0234 | 0.0176 | 0.0117 | 0.0351
Qualification and experience of tutor 0.0293 | 0.0234 | 0.0351 | 0.0234 | 0.0351 | 0.0234 | 0.0293 | 0.0234
A well explained content 0.0176 | 0.0176 | 0.0176 | 0.041 | 0.0293 | 0.0176 | 0.0176 | 0.0234

To be continued.....
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Table 4.36 Matrix X (after multiplying by 0.0117)

Multiplication by 0.0117

Problem based learning 0.0351 | 0.0176 | 0.0117 | 0.0351 | 0.0117 | 0.0176 | 0.0117 | 0.041 | 0.041
Well defined course structure 0.0176 | 0.0059 | 0.0059 | 0.0351 | 0.0176 | 0.0117 | 0.0117 | 0.0176 | 0.0351
aRégC:t?e':”d e iz Gl i 0.0351 | 0.0059 | 0.0176 | 0.041 | 0.0293 | 0.0293 | 0.0117 | 0.0293 | 0.0351
Appropriate use of delivery methods 0.0293 | 0.0059 | 0.0351 | 0.041 | 0.0234 | 0.0293 | 0.0117 | 0.0176 | 0.0351
Support of tutor 0.0293 | 0.0117 | 0.0117 | 0.0293 | 0.0176 | 0.0117 | 0.0351 | 0.0117 | 0.0351
Prompt and continuous feedback 0.0176 | 0.0059 | 0.0059 | 0.0293 | 0.0176 | 0.0176 | 0.0234 | 0.0234 | 0.0293
E’g[frcs’gftirzuact:ﬁ:‘e°f GOl CorETT et 0.0234 | 0.0059 | 0.0059 | 0.0234 | 0.0117 | 0.0117 | 0.0234 | 0.0176 | 0.0117
Return on investments 0.0117 | 0.0059 | 0.0059 | 0.0117 | 0.0117 | 0.0234 | 0.0234 | 0.0293 | 0.0117
Self-assessment 00351 | 0 0 0 | 0041 | 00117 | 0.0176 | 0.0117 | 0.0117
Strong leadership 0.0176 | 0.0176 | 0.0059 | 0.0234 | 0.0176 | 0.0059 | 0.0176 | 0.0234 | 0.0176
Evaluation by international standards 0.0176 | 0.0117 | 0.0059 | 0.0234 | 0.0176 | 0.0117 | 0.0176 | 0.0234 | 0.0234
::;;2;;2?}? el i G 0.0293 | 0.0176 | 0.0117 | 0.0293 | 0.0176 | 0.0176 | 0.0234 | 0.0234 | 0.0176
Eg:fgisrﬁ:rfzi:” GG 0.0293 | 0.0117 | 0.0117 | 0.0117 | 0.0293 | 0.0234 | 0.0176 | 0.0234 | 0.0293
Sustainability feature 0.0293 | 0.0176 | 0.0117 | 0.0234 | 0.0176 | 0.0176 | 0.0176 | 0.0117 | 0.0117
Social and Networking feature 0.0176 | 0.0117 | 0.0293 | 0.0293 | 0.0293 | 0.0176 | 0.0176 | 0.0176 | 0.0234

Provision of adequate (synchronous
and asynchronous) facility
Modernized technology equipped
infrastructure

Auvailability of communication
services (24 x 7)

Ease of use of learning management

0.0351 | 0.0351 | 0.0351 | 0.0293 | 0.0293 | 0.0234 | 0.0293 | 0.0351 | 0.0293

0.0234 | 0.0176 | 0.0117 | 0.0351 | 0.0117 | 0.0117 | 0.0234 | 0.0176 | 0.0234

0.0117 | 0.0293 | 0.0293 | 0.0293 | 0.0176 | 0.0176 | 0.0234 | 0.0117 | 0.0234

0.0176 | 0.0293 | 0.0176 | 0.0293 | 0.0117 | 0.0117 | 0.0293 | 0.0059 | 0.0293

system

An adequate online support system ( e-

library, online orientation and experts 0.0176 | 0.0176 | 0.0117 | 0.0234 | 0.0059 | 0.0117 | 0.0234 | 0.0176 | 0.0234
online

Cellilniu iy e 0.0117 | 0.0117 | 0.0117 | 0.0176 | 0.0117 | 0.0293 | 0.0117 | 0.0117 | 0.0117
universities

Awarding an authoritative degree 0.0117 | 0.0117 | 0.0117 | 0.0176 | 0.0117 | 0.0117 | 0.0176 | 0.0176 | 0.0117
Cleatly ErEs o O ) 0.0117 | 0.0117 | 0.0117 | 0.0176 | 0.0117 | 0.0117 | 0.0176 | 0.0117 | 0.0117
procedures

Reduction of carbon emission 0.0117 | 0.0059 | 0.0059 | 0.0059 | 0.0059 | 0.0117 | 0.0059 | 0.0059 | 0.0059
Improvement of retention rate 0 0.0117 | 0.0176 | 0.0234 | 0.0117 | 0.0117 | 0.0293 | 0.0117 | 0.0234
Lack of communication 0.0117 0 0.0293 | 0.0176 | 0.0117 | 0.0117 | 0.0293 | 0.0117 | 0.0117
Feeling of isolation 0.0117 | 0.0059 0 0 0.0059 | 0.0117 | 0.0117 | 0.0059 | 0.0059
Effectiveness of interactions (student-

student, student-teacher, student- 0.0293 | 0.0176 | 0.0176 0 0 0.0176 | 0.0117 | 0.0117 | 0.0117
content)

Prior knowledge of computers 0.0117 | 0.0117 | 0.0117 | 0.0176 0 0 0.0176 | 0.0176 | 0.0293
Lack of sufficient funds and resources 0.0117 | 0.0176 | 0.0176 | 0.0117 | 0.0117 0 0.0117 | 0.0176 | 0.0117
Resistance to embrace change by

T 0.0176 | 0.0176 | 0.0293 | 0.0293 | 0.0117 | 0.0117 0 0 0.0117
Qualification and experience of tutor 0.041 | 0.0234 | 0.0117 | 0.0293 | 0.0351 | 0.0176 | 0.0117 0 0.0351
A well explained content 0.0176 | 0.0351 | 0.0117 | 0.0293 | 0.0059 | 0.0117 0 0.0234 0
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The next mathematical step is to find out the matrix (I — X). All elements of this Table X are

subtracted from the identity matrix lssxss.

1 .0 .0

lazas= |0 .. 1 .. 0

This matrix la3xzs has 1089 elements. The main diagonal elements are taking value 1 and the rest
of the elements will take value 0. All the values of Tables: Table 4.33, Table 4.34, Table 4.35, and
Table 4.36 are subtracted from the identity matrix | with 1089 elements whose main diagonal
elements are taking value 1 and the rest of the elements are taking value 0.The values of matrix (I
—X) are shown in Tables: Table 4.37, Table 4.38, Table 4.39, and Table 4.40. These values are

calculated by using the matrix subtraction method on Excel.

The next mathematical step will be to calculate the matrix inverse. The matrix inverse will be
calculated will be calculated with the help of Excel. The values are shown in Tables: Table 4.41,
Table 4.42, Table 4.43, and Table 4.44. These Tables: Table 4.37, Table 4.38, Table 4.39, Table
4.40, Table 4.41, Table 4.42, Table 4.43, and Table 4.44 are shown in the next few pages in

continuation.
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Table 4.37 Matrix (I - X)

Matrix (1 — X)

Problem based learning

Well defined course structure

Right blend of f2f and online learning
activities

Appropriate use of delivery methods

Support of tutor

Prompt and continuous feedback

personalization of course content and
course structure

Return on investments

Self-assessment

Strong leadership

Evaluation by international standards

Formal and informal kind of assessment

F2f discussion of student’s performance

Sustainability feature

Social and Networking feature

Provision of adequate (synchronous and
asynchronous) facility

Modernized technology equipped
infrastructure

Availability of communication services
(24 x7)

Ease of use of learning management
system

An adequate online support system ( e-
library, online orientation and experts
online

Collaboration with international
universities

Awarding an authoritative degree

Clearly defined policies and procedures

Reduction of carbon emission

Improvement of retention rate

Lack of communication

Feeling of isolation

Effectiveness of interactions (student-
student, student- teacher, student-
content)

Prior knowledge of computers

Lack of sufficient funds and resources

Resistance to embrace change by
stakeholders

Qualification and experience of tutor

A well explained content

To be continued...

1 -0.0234 | -00351 | -0.0351 | -0.0234 | -0.0234 | -0.0351 | -0.04095
-0.0351 1 -0.04095 | -0.0468 | -0.0234 | -0.0351 | -0.0351 | -0.04095
-0.0351 | -0.0351 1 -0.04095 | -0.0234 | -0.0351 | -0.01755 | -0.0234
-0.0351 | -0.02925 | -0.0351 1 -0.0234 | -0.0351 | -0.02925 | -0.01755
-0.0351 | -0.0351 | -0.04095 | -0.0351 1 -0.0351 | -0.04095 | -0.0351
-0.0234 | -00234 | -0.01755 | -0.01755 | -0.0234 1 -0.0234 | -0.0351
-0.02925 | -0.02925 | -0.02925 | -0.0351 | -0.0351 | -0.02925 1 -0.02925
-0.02925 | -0.01755 | -0.01755 | -0.02925 | -0.0117 | -0.0117 | -0.00585 1

0 -0.0351 | -00351 | -0.04095 | -0.0351 | -0.0351 | -0.0468 | -0.04095
-0.02925 | -0.0234 | -0.02925 | -0.0351 | -0.0351 | -0.0351 | -0.02925 | -0.0351
00351 | -00351 | -0.02925 | -0.0351 | -0.02925 | -0.0234 | -0.0234 | -0.02925
-0.02925 | -00351 | -0.0351 | -0.0351 | -0.0234 | -0.0351 | -0.01755 | -0.02925
-0.01755 | -0.0351 | -0.02925 | -0.0234 | -0.0234 | -0.02925 | -0.02925 | -0.0234
-0.01755 | -0.0234 | -0.01755 | -0.0234 | -0.0117 | -0.0117 | -0.0234 | -0.0117
-0.0117 | -00117 | -0.01755 | -0.01755 | -0.01755 | -0.01755 | -0.01755 | -0.0117
-0.02925 | -0.02925 | -0.04095 | -0.02925 | -0.0351 | -0.02925 | -0.0234 | -0.02925
-0.02925 | -0.0234 | -0.01755 | -0.0351 | -0.02925 | -0.0234 | -0.0351 | -0.02925
-0.0117 | -00117 | -0.0351 | -0.02925 | -0.01755 | -0.0234 | -0.01755 | -0.0234
-0.02925 | -0.02925 | -0.0351 | -0.0351 | -0.01755 | -0.0234 | -0.0351 | -0.0234
-0.01755 | -0.0234 | -0.02925 | -0.0351 | -0.0234 | -0.02925 | -0.02925 | -0.01755
-0.02925 | -0.01755 | -0.0234 | -0.01755 | -0.01755 | -0.01755 | -0.0117 | -0.0117
-0.01755 | -0.01755 | -0.01755 | -0.01755 | -0.0234 | -0.0234 | -0.0234 | -0.0234
-0.0351 | -0.02925 | -0.02925 | -0.02925 | -0.0351 | -0.02925 | -0.0234 | -0.0351
-0.0117 | -0.00585 | -0.00585 | -0.00585 | -0.00585 | -0.00585 | -0.00585 | -0.00585
-0.0234 | -001755 | -0.0117 | -0.0234 | -0.0117 | -0.0117 | -0.01755 | -0.0351
-0.01755 | -0.0117 | -0.01755 | -0.0117 | -0.0117 | -0.0117 | -0.0117 | -0.0117
00117 | -00117 | -0.0117 | -0.01755 | -0.0117 | -0.0117 | -0.00585 | -0.0117
-0.02925 | -0.01755 | -0.01755 | -0.01755 | -0.0234 | -0.0351 | -0.0234 | -0.02925
00351 | -00351 | -0.02925 | -0.02925 | -0.0351 | -0.01755 | -0.02925 | -0.01755
-0.01755 | -0.01755 | -0.02925 | -0.02925 | -0.02925 | -0.01755 | -0.0234 | -0.0234
-0.0234 | -0.01755 | -0.0351 | -0.02925 | -0.0234 | -0.01755 | -0.0117 | -0.0117
-0.0351 | -0.04095 | -0.0351 | -0.04095 | -0.0234 | -0.04095 | -0.04095 | -0.04095
-0.04095 | -0.0351 | -0.04095 | -0.0351 | -0.04095 | -0.01755 | -0.0351 | -0.0351
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Table 4.38 Output of (I-X)

Matrix (1 - X)

Problem based learning

Well defined course structure

Right blend of f2f and online learning
activities

Appropriate use of delivery methods

Support of tutor

Prompt and continuous feedback

personalization of course content and
course structure

Return on investments

Self-assessment

Strong leadership

Evaluation by international standards

Formal and informal kind of assessment

F2f discussion of student’s performance

Sustainability feature

Social and Networking feature

Provision of adequate (synchronous and
asynchronous) facility

Modernized technology equipped
infrastructure

Auvailability of communication services
(24 x7)

Ease of use of learning management
system

An adequate online support system ( e-
library, online orientation and experts
online

Collaboration with international
universities

Awarding an authoritative degree

Clearly defined policies and procedures

Reduction of carbon emission

Improvement of retention rate

Lack of communication

Feeling of isolation

Effectiveness of interactions (student-
student, student-teacher, student-
content)

Prior knowledge of computers

Lack of sufficient funds and resources

Resistance to embrace change by
stakeholders

Qualification and experience of tutor

A well explained content

To be continued....

-0.0351 | -0.01755 | -0.0351 | -0.04095 | -0.01755 | -0.02925 | -0.0234 | -0.0351
-0.0351 | -0.02925 | -0.04095 | -0.0351 | -0.04095 | -0.0468 | -0.04095 | -0.0351
-0.0351 | -0.01755 | -0.0468 | -0.04095 | -0.04095 | -0.0351 | -0.0351 | -0.04095
-0.0351 | -0.01755 | -0.0351 | -0.0351 | -0.0351 | -0.02925 | -0.0351 | -0.0351
-0.0234 | -0.02925 | -0.02925 | -0.0351 | -0.04095 | -0.0351 | -0.0351 | -0.0351
-0.0351 | -0.02925 | -0.04095 | -0.01755 | -0.0351 | -0.04095 | -0.0234 | -0.01755
-0.01755 | -0.0234 | -0.0351 | -0.0234 | -0.0351 | -0.04095 | -0.0351 | -0.02925
-0.0351 | -0.01755 | -0.0117 | -0.00585 | -0.0117 | -0.0117 | -0.00585 | -0.02925
1 0 -00351 | -0.0351 | -0.0351 | -0.0234 | -0.0351 | -0.0351
-0.0351 1 -0.02925 | -0.0234 | -0.02925 | -0.02025 | -0.0234 | -0.01755
-0.0351 | -0.0234 1 -0.02025 | -0.0351 | -0.02925 | -0.02925 | -0.02925
-0.04095 | -0.00585 | -0.02925 1 -0.01755 | -0.02925 | -0.0234 | -0.01755
-0.0351 | -0.01755 | -0.0234 | -0.01755 1 -0.02925 | -0.02925 | -0.02925
-0.0117 | -0.01755 | -0.01755 | -0.0234 | -0.01755 1 -0.00585 | -0.0234
-0.0351 | -0.0117 | -0.01755 | -0.0117 | -0.01755 | -0.0117 1 -0.0234
-0.0351 | -0.02925 | -0.0234 | -0.0234 | -0.0234 | -0.02925 | -0.0351 1
-0.0351 | -0.01755 | -0.02925 | -0.01755 | -0.01755 | -0.0234 | -0.0351 | -0.02925
-0.04095 | -0.01755 | -0.0351 | -0.0234 | -0.0117 | -0.0234 | -0.0351 | -0.02925
-0.0351 | -0.0234 | -0.02925 | -0.02925 | -0.01755 | -0.02925 | -0.0117 | -0.0351
-0.04095 | -0.0234 | -0.0351 | -0.02025 | -0.0117 | -0.02925 | -0.0351 | -0.0351
-0.0351 | -0.0117 | -0.02925 | -0.01755 | -0.0117 | -0.02025 | -0.01755 | -0.01755
-0.0117 | 00117 | -0.0351 | -0.0234 | -0.0234 | -0.0351 | -0.0234 | -0.0351
-0.0351 | -0.02925 | -0.0351 | -0.0234 | -0.02025 | -0.02925 | -0.01755 | -0.02925
-0.0117 | -0.00585 | -0.00585 | -0.00585 | -0.00585 | -0.00585 | -0.00585 | -0.02925
-0.0351 | -0.02925 | -0.0234 | -0.01755 | -0.01755 | -0.0234 | -0.0117 | -0.0117
-0.0351 | 00117 | -0.0117 | -0.01755 | -0.0117 | -0.0117 | -0.0117 | -0.0117
-0.04095 | -0.00885 | -0.0117 | -0.0117 | -0.00585 | -0.0117 | -0.0117 | -0.01755
-0.0351 | -0.02925 | -0.01755 | -0.0234 | -0.0234 | -0.0234 | -0.0351 | -0.0234
-0.0234 | -0.01755 | -0.01755 | -0.01755 | -0.0117 | -0.0117 | -0.0234 | -0.0351
-0.01755 | -0.0117 | -0.0234 | -0.01755 | -0.01755 | -0.02925 | -0.02925 | -0.02925
-0.0234 | 00117 | -0.02925 | -00117 | -0.0117 | -0.0117 | -0.01755 | -0.0117
-0.01755 | -0.02925 | -0.0351 | -0.04095 | -0.04095 | -0.02925 | -0.0234 | -0.0351
-0.0468 | -0.0234 | -0.04095 | -0.04095 | -0.02025 | -0.01755 | -0.0351 | -0.0234
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Table 4.39 Output of (I-X)

Matrix (1 = X)

Problem based learning

Well defined course structure

Right blend of f2f and online learning
activities

Appropriate use of delivery methods

Support of tutor

Prompt and continuous feedback

personalization of course content and
course structure

Return on investments

Self-assessment

Strong leadership

Evaluation by international standards

Formal and informal kind of
assessment

F2f discussion of student’s
performance

Sustainability feature

Social and Networking feature

Provision of adequate (synchronous
and asynchronous) facility

Modernized technology equipped
infrastructure

Auvailability of communication
services (24 x 7)

Ease of use of learning management
system

An adequate online support system ( e-
library, online orientation and experts
online

Collaboration with international
universities

Awarding an authoritative degree

Clearly defined policies and
procedures

Reduction of carbon emission

Improvement of retention rate

Lack of communication

Feeling of isolation

Effectiveness of interactions (Student-
student, student- teacher, student-
content)

Prior knowledge of computers

Lack of sufficient funds and resources

Resistance to embrace change by
stakeholders

Qualification and experience of tutor

A well explained content

-0.02025 | -0.02925 | -0.0234 | -0.02925 | -0.02025 | -0.0351 | -0.0351 | -0.0351
-00351 | -0.0234 | -0.02925 | -0.02925 | -0.0351 | -0.0351 | -0.04095 | -0.0351
-0.04095 | -0.04095 | -0.02925 | -0.02925 | -0.02925 | -0.02925 | -0.02925 | -0.0351
-0.02025 | -0.02925 | -0.02925 | -0.02925 | -0.0351 | -0.0851 | -0.02925 | -0.02925
-0.0234 | -0.02925 | -0.02925 | -0.02925 | -0.0351 | -0.02925 | -0.02925 | -0.02925
-00117 | -00117 | -0.01755 | -0.0117 | -0.04095 | -0.0351 | -0.0351 | -0.0351
-0.02025 | -0.0117 | -0.0234 | -0.0234 | -0.04095 | -0.0351 | -0.02925 | -0.01755
-0.02025 | -0.0117 | -0.0117 | -0.02925 | -0.0351 | -0.01755 | -0.0234 | -0.0117
-0.04095 | -0.0351 | -0.0351 | -0.04095 | -0.0351 | -0.0117 | -0.0351 | -0.0234
-00351 | -0.0351 | -0.01755 | -0.0351 | -0.0351 | -0.02925 | -0.0351 | -0.0234
-0.02925 | -0.01755 | -0.02925 | -0.02925 | -0.0351 | -0.02925 | -0.0351 | -0.0234
-0.0234 | -0.01755 | -0.0234 | -0.01755 | -0.01755 | -0.02925 | -0.02925 | -0.01755
-0.02025 | -0.02925 | -0.0234 | -0.0234 | -0.02925 | -0.0234 | -0.02925 | -0.0234
-0.01755 | -0.0234 | -0.0234 | -0.01755 | -0.0117 | -0.0234 | -0.0234 | -0.02925
-0.01755 | -0.0234 | -0.0117 | -0.02925 | -0.02925 | -0.0234 | -0.01755 | -0.02925
-0.02025 | -0.02925 | -0.0234 | -0.0351 | -0.0351 | -0.02925 | -0.02925 | -0.02925
1 -0.02025 | -0.0234 | -0.0351 | -0.02925 | -0.01755 | -0.01755 | -0.0351
-0.02925 1 -0.0234 | -0.02925 | -0.0351 | -0.01755 | -0.0234 | -0.02925
-0.01755 | -0.0117 1 -00234 | -00351 | -0.0234 | -0.01755 | -0.01755
-0.02925 | -0.02925 | -0.02925 1 -00351 | -0.0234 | -0.0117 | -0.02925
-0.0234 | -0.01755 | -0.0117 | -0.0117 1 -0.02925 | -0.01755 | -0.02925
-0.01755 | -0.0234 | -0.01755 | -0.0234 | -0.01755 1 -0.0351 | -0.0117
-00234 | -0.0234 | -0.01755 | -0.02925 | -0.0234 | -0.02925 1 -0.01755
-0.00585 | -0.00585 | -0.00585 | -0.00585 | -0.00585 | -0.00585 | -0.00585 1
-00117 | -00117 | -0.01755 | -0.01755 | -0.01755 | -0.0117 | -0.0117 | -0.0117
-00117 | -0.01755 | -0.0117 | -0.0117 | -0.0117 | -0.0117 | -0.0117 | -0.0117
-00117 | -0.00585 | -0.0117 | -0.0117 | -0.0117 | -0.0117 | -0.00585 | -0.00585
-0.01755 | -0.0117 | -0.01755 | -0.0234 | -0.01755 | -0.01755 | -0.0234 | -0.01755
-0.02025 | -0.01755 | -0.02925 | -0.02925 | -0.0117 | -0.01755 | -0.01755 | -0.0234
-0.02925 | -0.02925 | -0.0117 | -0.0351 | -0.02925 | -0.0234 | -0.01755 | -0.02925
-0.02025 | -0.01755 | -0.0117 | -0.0234 | -0.0234 | -0.01755 | -0.0117 | -0.0351
-0.02025 | -0.0234 | -0.0351 | -0.0234 | -0.0351 | -0.0234 | -0.02925 | -0.0234
-0.01755 | -0.01755 | -0.01755 | -0.04095 | -0.02925 | -0.01755 | -0.01755 | -0.0234
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Table 4.40 Output of (I-X)
Matrix (I — X)

Problem based Iearning -0.0351 -0.01755 -0.0117 -0.0351 -0.0117 -0.01755 -0.0117 -0.04095 | -0.04095

Well defined course structure -0.01755 | -0.00585 | -0.00585 | -0.0351 | -0.01755 | -0.0117 | -0.0117 | -0.01755 | -0.0351
Right blend of f2f and online
learning activities
Appropriate use of delivery

-0.0351 -0.00585 | -0.01755 | -0.04095 | -0.02925 | -0.02925 -0.0117 -0.02925 -0.0351

-0.02925 | -0.00585 -0.0351 -0.04095 -0.0234 -0.02925 -0.0117 -0.01755 -0.0351

methods
Support of tutor -0.02925 | -0.0117 | -0.0117 | -0.02925 | -0.01755 | -0.0117 | -0.0351 | -0.0117 | -0.0351
Prompt and continuous feedback -0.01755 | -0.00585 | -0.00585 | -0.02925 | -0.01755 | -0.01755 | -0.0234 | -0.0234 | -0.02925

personalization of course content

-0.0234 -0.00585 | -0.00585 -0.0234 -0.0117 -0.0117 -0.0234 -0.01755 -0.0117
and course structure

Return on investments -0.0117 | -0.00585 | -0.00585 | -0.0117 | -0.0117 | -0.0234 | -0.0234 | -0.02925 | -0.0117
Self-assessment -0.0351 0 0 0 -0.04095 | -0.0117 | -0.01755 | -0.0117 | -0.0117
Strong leadership -0.01755 | -0.01755 | -0.00585 | -0.0234 | -0.01755 | -0.00585 | -0.01755 | -0.0234 | -0.01755
AL AT g T e -0.01755 | -0.0117 | -0.00585 | -0.0234 | -0.01755 | -0.0117 | -0.01755 | -0.0234 | -0.0234
standards

e B -0.02925 | -0.01755 | -0.0117 | -0.02925 | -0.01755 | -0.01755 | -0.0234 | -0.0234 | -0.01755
assessment

;2 AN @ SeaTt S -0.02925 | -0.0117 | -0.0117 | -0.0117 | -0.02925 | -0.0234 | -0.01755 | -0.0234 | -0.02925
performance

Sustainability feature -0.02925 | -0.01755 | -0.0117 | -0.0234 | -0.01755 | -0.01755 | -0.01755 | -0.0117 | -0.0117
Social and Networking feature -0.01755 | -0.0117 | -0.02925 | -0.02925 | -0.02925 | -0.01755 | -0.01755 | -0.01755 | -0.0234

Provision of adequate (synchronous
and asynchronous) facility
Modernized technology equipped
infrastructure

Availability of communication
services (24 x 7)

Ease of use of learning management
system

An adequate online support system
(‘e-library, online orientation and -0.01755 | -0.01755 | -0.0117 | -0.0234 | -0.00585 | -0.0117 | -0.0234 | -0.01755 | -0.0234
experts online

Collaboration with international

-0.0351 -0.0351 -0.0351 -0.02925 | -0.02925 -0.0234 -0.02925 -0.0351 -0.02925

-0.0234 -0.01755 -0.0117 -0.0351 -0.0117 -0.0117 -0.0234 -0.01755 -0.0234

-0.0117 -0.02925 | -0.02925 | -0.02925 | -0.01755 | -0.01755 -0.0234 -0.0117 -0.0234

-0.01755 | -0.02925 | -0.01755 | -0.02925 -0.0117 -0.0117 -0.02925 | -0.00585 | -0.02925

-0.0117 -0.0117 -0.0117 -0.01755 -0.0117 -0.02925 -0.0117 -0.0117 -0.0117

universities

Awarding an authoritative degree -0.0117 -0.0117 -0.0117 | -0.01755 | -0.0117 -0.0117 | -0.01755 | -0.01755 | -0.0117
Clearly defined policies and 00117 | -0.0117 | -0.0117 | -0.01755 | -0.0117 | -0.0117 | -0.01755 | -0.0117 | -0.0117
procedures

Reduction of carbon emission -0.0117 | -0.00585 | -0.00585 | -0.00585 | -0.00585 | -0.0117 | -0.00585 | -0.00585 | -0.00585
Improvement of retention rate 1 -0.0117 | -0.01755 | -0.0234 | -00117 | -0.0117 | -0.02925 | -0.0117 | -0.0234
Lack of communication -0.0117 1 -0.02925 | -0.01755 | -0.0117 | -0.0117 | -0.02925 | -0.0117 | -0.0117
Feeling of isolation -0.0117 | -0.00585 1 0 -0.00585 | -0.0117 -0.0117 | -0.00585 | -0.00585
Effectiveness of interactions

(student-student, student- teacher, -0.02925 | -0.01755 | -0.01755 1 0 -0.01755 | -0.0117 | -0.0117 | -0.0117
student- content)

Prior knowledge of computers -0.0117 | -0.0117 | -0.0117 | -0.01755 1 0 -0.01755 | -0.01755 | 0.97075
Lack of sufficient funds and -0.0117 | -0.01755 | -0.01755 | -0.0117 | -0.0117 1 -0.0117 | -0.01755 | -0.0117
resources

Resistance to embrace change by -0.01755 | -0.01755 | -0.02925 | -0.02925 | -0.0117 | -0.0117 1 0 -0.0117
stakeholders

gltjgr“f'cat'on and experience of -0.04095 | -0.0234 | -0.0117 | -0.02925 | -0.0351 | -0.01755 | -0.0117 1 -0.0351
A well explained content -0.01755 | -0.0351 | -0.0117 | -0.02925 | -0.00585 | -0.0117 0 -0.0234 1
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Table 4.41 Output of inverse of matrix (I-X)

Inverse of matrix (1 — X)

Problem based learning 1.081924 | 0.1035632 | 0.1221896 | 0.1278956 | 0.0992333 | 0.1042677 | 0.1135924 | 0.1239564
Well defined course structure 0.1212284 | 1.0862067 | 0.1335546 | 0.1450185 | 0.1045623 | 0.1210018 | 0.1191524 | 0.1289722
ngh@ plend of f2f and online learning 0.1208363 | 0.1200338 | 1.0943022 | 0.1396204 | 0.1043924 | 0.1210318 | 0.1028108 | 0.1126928
activities

Appropriate use of delivery methods 0.114706 0.1084267 | 0.1216293 | 1.0931174 | 0.0990257 | 0.1149852 | 0.1077749 | 0.100863
Support of tutor 0.1176574 | 0.1162214 | 0.1300643 | 0.129898 | 1.0781058 | 0.1171388 | 0.1206113 | 0.1195655
Prompt and continuous feedback 0.0896731 | 0.088909 | 0.0893437 | 0.0937699 | 0.0855229 | 1.0663287 | 0.0880912 | 0.1027726

personalization of course content and

0.1003307 | 0.0990704 | 0.1057072 | 0.1160216 | 0.1007326 | 0.0998527 | 1.0698791 | 0.1017448
course structure

Return on investments 0.078721 | 0.0670677 | 0.0723876 | 0.0869515 | 0.0592586 | 0.0623039 | 0.0559725 | 1.0520831
Self-assessment 0.0745315 | 0.1072207 | 0.1138908 | 0.1248355 | 0.1027332 | 0.1076922 | 0.116829 | 0.1146075
Strong leadership 0.1018481 | 0.0954706 | 0.1079981 | 0.1186343 | 0.1027928 | 0.1077502 | 0.1005712 | 0.1097646
Evaluation by international standards 0.1082609 | 0.107526 | 0.1091133 | 0.1195728 | 0.0979571 | 0.0973097 | 0.0959255 | 0.1049313

Formal and informal kind of 0.0960696 | 0.1010097 | 0.1072389 | 0.112142 0.0860263 | 0.1018002 | 0.0837883 | 0.0985915

assessment

PO S A 0.08547 0101596 | 0.102624 | 0.1019001 | 0.0870784 | 0.0966236 | 0.0955882 | 0.0933009
performance

Sustainability feature 0.0675587 | 0.0721017 | 0.0715886 | 0.0805279 | 0.0585213 | 0.0617484 | 0.0716502 | 0.0632349
Social and Networking feature 0.0627999 | 0.0625676 | 0.0732111 | 0.0766106 | 0.0660067 | 0.069071 | 0.0678854 | 0.0645371

Provision of adequate (synchronous
and asynchronous) facility
Modernized technology equipped
infrastructure

Availability of communication
services (24 x 7)

Ease of use of learning management
system

An adequate online support system (
e-library, online orientation and 0.0868637 | 0.0917367 | 0.1044056 | 0.114455 | 0.0884228 | 0.0982851 | 0.0968545 | 0.0888936
experts online

Collaboration with international

0.1102666 | 0.1091073 | 0.1282006 | 0.1228457 | 0.1105469 | 0.1102884 | 0.1029267 | 0.1126114

0.0973162 | 0.0907005 | 0.0923476 | 0.1134625 | 0.093149 0.0918478 | 0.1017353 | 0.0994341

0.0765241 | 0.0758547 | 0.1044943 | 0.1033202 | 0.0785158 | 0.0878603 | 0.0805932 | 0.0891237

0.0966927 | 0.0956556 | 0.1080619 | 0.1123826 | 0.0812591 | 0.0907902 | 0.1002594 | 0.092655

0.0788496 | 0.0674626 | 0.0779801 | 0.0759833 | 0.0651269 | 0.0680262 | 0.0618142 | 0.0642077

universities

Awarding an authoritative degree 0.073647 | 0.0729027 | 0.078342 | 0.0819031 | 0.0755597 | 0.0789544 | 0.0775229 | 0.0805248
Clearly defined policies and 0.1018609 | 0.095783 | 0.102465 | 0.1071012 | 0.0978264 | 0.0967183 | 0.089677 | 0.1043519
procedures

Reduction of carbon emission 0.0322709 | 0.0264678 | 0.0287691 | 0.0299519 | 0.0256592 | 0.0266828 | 0.0263277 | 0.0275559
Improvement of retention rate 0.0728895 | 0.0667901 | 0.0662622 | 0.081032 | 0.0587709 | 0.0616125 | 0.0663692 | 0.0858982
Lack of communication 0.0561587 | 0.0506376 | 0.0604068 | 0.0575116 | 0.048817 | 0.0512644 | 0.0503027 | 0.0523639
Feeling of isolation 0.0419494 | 0.0425562 | 0.0456684 | 0.0534969 | 0.0409337 | 0.0427829 | 0.036901 | 0.0438173
Effectiveness of interactions (Student-

student, student- teacher, student- 0.0873533 | 0.0757622 | 0.081473 0.0856557 | 0.078636 0.0933818 | 0.081172 0.0903314
content)

Prior knowledge of computers -0.01918 -0.014315 | -0.026284 | -0.021997 | -0.018466 | -0.014844 | -0.019264 | -0.031689
Lack of sufficient funds and resources 0.0762023 | 0.0753504 | 0.0925031 | 0.0964513 | 0.083632 0.0762266 | 0.0804346 | 0.0829523

Resistance to embrace change by
stakeholders

Qualification and experience of tutor 0.1197495 | 0.1236526 | 0.1258029 | 0.1372301 | 0.1021536 | 0.1243386 | 0.1223267 | 0.1272181

0.0737732 | 0.0671501 | 0.0888856 | 0.0869764 | 0.0704324 | 0.0681381 | 0.0612204 | 0.0636727

A well eXplained content 0.117244 0.1112831 | 0.1242888 | 0.1240545 | 0.1123674 | 0.0956381 | 0.1105656 | 0.1145682
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Table 4.42 Output of inverse of matrix (I-X)

Inverse of matrix (1 — X)
Problem based learning

0.1345839 0.07872785 0.1259887 0.11849 0.093951 0.114754 0.104836 0.124489

Well defined course structure

Right blend of f2f and online learning
activities 0.1417445 0.08287584 0.1429899 0.123338 0.12094 0.126479 0.122144 0.136496

Appropriate use of delivery methods

0.141361 0.093888 0.137742 0.117835 0.121505 0.137702 0.127211 0.130995

0.1345651 0.07813269 0.1254854 0.112089 0.109813 0.114859 0.116118 0.124233

Support of tutor 01261741 | 0.09130513 | 0.1227859 | 0.114095 | 0117691 | 0122759 | 0.118002 | 0.12629
Prompt and continuous feedback 0.1154709 | 0.07857486 | 0.1144475 | 0.081172 | 0.09685 | 0.110443 | 0.089252 | 0.091438
personalization of course content and

course structure 01051441 | 0.07696004 | 0.114676 | 0.091526 | 0.101375 | 0.116122 | 0.105767 | 0.107773

Return on investments 0.0959671 0.05489905 0.0689679 | 0.054942 0.058728 0.065177 | 0.057094 0.084753

Self-assessment 1.0907775 0.05630723 0.1171383 | 0.103785 0.103015 0.101814 | 0.10849 0.11656

Strong leadership 0124706 | 1.05535678 | 0.1117555 | 0.093671 | 0.097597 | 0.106811 | 0.097057 | 0.099238
Evaluation by international standards 01253949 | 0.07859995 | 1.0838812 | 0.100137 | 0.103791 | 0.107516 | 0.103188 | 0.111137
Formal and informal kind of

assessment 01229092 | 0.05701917 | 0105149 | 1.065546 | 0.081401 | 0.100621 | 0.090995 | 0.092777
F2f discussion of student’s

performance 01180654 | 0.06879398 | 0.1001988 | 0.082909 | 1.064242 | 0.101338 | 0.09746 | 0.104718

Sustainability feature 0.0735701 | 0.05523523 | 0.0736585 | 0.070951 | 0.063887 | 1.05349 | 0.056413 | 0.078661

Social and Networking feature
Provision of adequate (synchronous

0.0981668 0.05023805 0.0753833 0.061133 0.065228 0.06633 1.05256 0.080846

and asynchronous) facility 0.1356471 | 0.09005412 | 0.1152272 | 0.101776 | 0.099457 | 0.115196 | 0.116394 | 1.091154
Modernized technology equipped

infrastructure 0.1197156 0.06935839 0.1062413 0.08386 0.081915 0.095976 0.104078 0.105361
Auvailability of communication

services (24 x 7) 01210818 | 0.06562518 | 0.1072903 | 0.085399 | 0.072376 | 0.091439 | 0.099924 | 0.100968
Ease of use of learning management

System 0.1183425 0.073685 0.1054017 0.094336 0.081176 0.100845 0.080371 0.109071

An adequate online support system (
e-library, online orientation and

experts online 0.1261196 0.07500909 0.1131209 0.095977 0.077428 0.102617 0.104867 0.111401
Collaboration with international
universities 0.0964045 0.04936285 0.085973 0.066575 0.05948 0.082755 0.068737 0.074486

Awarding an authoritative degree

Clearly defined policies and
procedures 0.1178753 0.07954824 0.110983 0.088588 0.092644 0.101209 0.086042 0.1043

Reduction of carbon emission

0.0810098 0.05440074 0.097216 0.076714 0.075542 0.093981 0.079262 0.096348

0.0373597 0.02166402 0.0292233 0.025926 0.025273 0.028016 0.02702 0.051658

Improvement of retention rate

0.0963423 | 0.06585289 | 0.0791731 | 0.065495 | 0.064027 | 0.075581 | 0.0618 0.067044
Lack of communication 0.0834038 | 0.04066818 | 0.0563019 | 0.055355 | 0.048408 | 0.053214 | 0.051555 | 0.055516
Feeling of isolation 0.0781454 | 0.02863462 | 0.0469087 | 0.041786 | 0.035287 | 0.044618 | 0.043139 | 0.052003

Effectiveness of interactions (Student-
student, student- teacher, student-
content) 0.1080723 0.0732458 0.0843308 0.079952 0.078784 0.086118 0.093739 0.088451

Prior knowledge of computers

-0.040429 -0.0156962 -0.038154 -0.03634 -0.030691 | -0.02122 -0.025609 | -0.004712

Lack of sufficient funds and resources

Resistance to embrace change by
stakeholders 0.0866901 0.04962738 0.0859939 0.060869 0.059273 0.065633 0.069193 0.068803

0.0904105 0.05598492 0.0895279 0.074128 0.072405 0.091351 0.088438 0.09475

Qualification and experience of tutor 0.1223574 | 0.09291611 | 0.1295138 | 0.121017 | 0.11925 | 0.119122 | 0.107956 | 0.12802
A well explained content

0.1417821 0.08097157 0.1274083 0.11561 0.102198 0.100067 0.113141 0.109525
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Table 4.43 Output of inverse of matrix (I-X)

Inverse of matrix (/- X)

Problem based learning 0.109802 0.100188 0.093372 0.111179 0.119322 0.112147 0.114332 0.114167
Well defined course structure 0.121247 | 0.100189 | 0.103724 | 0.116943 | 0.13136 0.118361 | 0.126071 | 0.120562
Right blend of f2f and online learning

activities 0.12669 0.11669 0.104112 | 0.116911 | 0.125515 | 0.112231 | 0.114535 | 0.120731
Appropriate use of delivery methods 0.109482 | 0.100139 | 0.098563 | 0.110694 | 0.124337 | 0.112214 | 0.10849 0.108927
Support of tutor 0.106529 0.102199 0.100249 0.11293 0.127327 0.109249 0.110906 0.111556
Prompt and continuous feedback 0.07866 0.070622 | 0.074679 | 0.079367 0.113863 | 0.098397 | 0.100471 | 0.100163
personalization of course content and

course structure 0.100048 | 0.075302 | 0.084616 | 0.095178 | 0.119579 | 0.103713 | 0.099535 | 0.088693
Return on investments 0.079849 | 0.057198 | 0.055496 | 0.080158 | 0.090781 | 0.065794 | 0.072522 | 0.062321
Self-assessment 0.114123 | 0.0992 0.09854 0.114037 0.1173 0.083365 | 0.106614 | 0.096614
Strong leadership 0.107995 0.099495 0.081181 0.108529 0.116614 0.099531 0.106997 0.096149
Evaluation by international standards 0.103068 | 0.083403 | 0.092825 | 0.103798 | 0.117013 | 0.100271 | 0.107654 | 0.096697
Formal and informal kind of

assessment 0.090849 | 0.077279 | 0.081797 | 0.085974 | 0.092883 | 0.093725 | 0.095758 | 0.084603
F2f discussion of student’s

performance 0.09737 0.089277 | 0.082312 | 0.092462 | 0.105098 | 0.088789 | 0.09599 0.091174
Sustainability feature 0.067448 0.067099 0.066242 0.067903 0.06721 0.071148 0.072211 0.078093
Social and Networking feature 0.069434 0.068817 0.056651 0.08103 0.086062 0.072276 0.067889 0.080022
Provision of adequate (synchronous

and asynchronous) facility 0.110805 | 0.101399 | 0.09388 0.117088 | 0.125329 | 0.107133 | 0.108874 | 0.109993
Modernized technology equipped

infrastructure 1.069273 | 0.089488 | 0.082653 | 0.104346 | 0.106184 | 0.083784 | 0.085258 | 0.103005
Availability of communication services

(24 x7) 0.09405 1.058029 | 0.079242 | 0.094854 | 0.106849 | 0.079748 | 0.086651 | 0.093526
Ease of use of learning management

system 0.085697 | 0.071917 | 1.058747 | 0.091801 | 0.10989 0.088652 | 0.084577 | 0.08476

An adequate online support system (
e-library, online orientation and

experts online 0.098477 | 0.090424 | 0.088959 | 1.071053 | 0.112541 | 0.090203 | 0.080713 | 0.098298
Collaboration with international

universities 0.074207 | 0.062985 | 0.055885 | 0.063704 | 1.056674 | 0.07757 0.067967 | 0.079618
Awarding an authoritative degree 0.073539 | 0.072602 | 0.06593 0.079797 | 0.080175 | 1.054607 | 0.089749 | 0.067476
Clearly defined policies and

procedures 0.091668 | 0.083728 | 0.076444 | 0.097738 | 0.099457 | 0.094498 | 1.068053 | 0.085089
Reduction of carbon emission 0.026941 | 0.024583 | 0.023932 | 0.027331 | 0.029272 | 0.025951 | 0.026468 | 1.020846
Improvement of retention rate 0.062471 | 0.056009 | 0.060591 | 0.068603 0.073465 | 0.059666 | 0.061201 | 0.061187

Lack of communication 0.051768 | 0.052459 | 0.045986 | 0.051978 | 0.055687 | 0.049297 | 0.050486 | 0.050953

Feeling of isolation 0.043318 0.03402 0.038922 0.04364 0.046704 0.041392 0.03687 0.037003

Effectiveness of interactions (student-
student, student- teacher, student-

content) 0.076705 | 0.064483 | 0.068377 | 0.083413 | 0.084223 | 0.074671 | 0.081811 | 0.076203
Prior knowledge of computers -0.003724 | -0.013217 | -0.001447 | -0.025387 | -0.032985 | -0.014045 | -0.014907 | -0.013704
Lack of sufficient funds and resources 0.087966 | 0.081451 | 0.062962 | 0.094137 | 0.094794 | 0.080058 | 0.07536 0.087884
Resistance to embrace change by

stakeholders 0.079679 | 0.062692 | 0.055797 | 0.074604 | 0.079589 | 0.066226 | 0.061631 | 0.085357
Qualification and experience of tutor 0.113454 | 0.097552 | 0.107519 | 0.108452 | 0.128864 | 0.105252 | 0.112625 | 0.106804
well explained content 0.09569 0.086648 0.085074 0.118685 0.115824 0.092422 0.094612 0.099744
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Table 4.44 Output of inverse of matrix (I-X)

Inverse of matrix (I-X)

Problem based learning 0.105816 | 0.062772 | 0.058831 | 0.111362 | 0.067228 | 0.069899 | 0.072502 | 0.098068 | 0.0438638
Well defined course structure 0.093924 | 0.053974 | 0.056262 | 0.116868 | 0.077025 | 0.068191 | 0.076532 | 0.080035 | 0.0338575
Right blend of f2f and online

learning activities 0.110723 | 0.054596 | 0.068146 | 0.122344 | 0.088337 | 0.08467 | 0.076909 | 0.090824 | 0.0233783
Appropriate use of delivery

methods 0.099692 | 0.050992 | 0.08126 | 0.116189 | 0.078234 | 0.08083 | 0.072305 | 0.075282 | 0.0274817
Support of tutor 0.101604 | 0.057858 | 0.060373 | 0.108197 | 0.074131 | 0.06568 | 0.096614 | 0.071478 | 0.0336839
Prompt and continuous

feedback 0.075594 | 0.04253 | 0.043755 | 0.090752 | 0.063003 | 0.060242 | 0.07245 | 0.07037 | 0.0235919
personalization of course

content and course structure 0.085762 | 0.045265 | 0.047553 | 0.091297 | 0.060683 | 0.05812 | 0.076685 | 0.068475 | 0.0144114
Return on investments 0.056168 | 0.033946 | 0.035378 | 0.059363 | 0.04647 | 0.055599 | 0.060362 | 0.064582 | 0.0098733
Self-assessment 0.098262 | 0.040102 | 0.043435 | 0.071024 | 0.090981 | 0.059358 | 0.074224 | 0.063858 | -0.012835
Strong leadership 0.081727 | 0.057424 | 0.048377 | 0.09278 | 0.067718 | 0.053489 | 0.072806 | 0.0753 0.0146642
Evaluation by international

standards 0.082619 | 0.052449 | 0.048845 | 0.093424 | 0.068338 | 0.059545 | 0.072823 | 0.075983 | 0.0204723
Formal and informal kind of

assessment 0.088227 | 0.053965 | 0.050951 | 0.092935 | 0.063978 | 0.06097 | 0.07374 | 0.071047 | 0.0134935
F2f discussion of student’s

performance 0.088257 | 0.049227 | 0.051387 | 0.076523 | 0.075898 | 0.066766 | 0.068938 | 0.071437 | 0.0135018
Sustainability feature 0.072407 | 0.045299 | 0.041356 | 0.070619 | 0.051137 | 0.049395 | 0.055397 | 0.047092 | 0.0048149
Social and Networking

feature 0.062635 | 0.040099 | 0.059108 | 0.076701 | 0.064188 | 0.050574 | 0.056418 | 0.053631 | 0.0043637

Provision of adequate
(synchronous and

asynchronous) facility 0.106027 0.07938 0.082499 0.106174 0.084847 | 0.075687 0.090536 | 0.092193 | 0.0163703
Modernized technology

equipped infrastructure 0.083691 0.055652 0.052319 0.099809 0.05878 0.056309 0.075018 | 0.066388 | 0.0250008
Auvailability of

communication services (24 x

7) 0.068819 0.064616 0.067358 0.090041 0.06222 0.059634 0.072161 | 0.057782 | 0.0176825
Ease of use of learning

management system 0.077173 0.066081 0.057065 0.093173 0.057891 | 0.055666 0.079425 | 0.054693 | 0.0301628

An adequate online support
system ( e-library, online

orientation and experts online 0.078814 | 0.056247 | 0.052761 | 0.089645 | 0.054247 | 0.056885 | 0.075413 | 0.066863 | 0.029983
Collaboration with

international universities 0.056598 | 0.039625 | 0.041133 | 0.065309 | 0.046793 | 0.061449 | 0.049728 | 0.048103 | 0.0096453
Awarding an authoritative

degree 0.060931 | 0.043103 | 0.044629 | 0.070762 | 0.050148 | 0.047891 | 0.059987 | 0.057506 | 0.0110712
Clearly defined policies and

procedures 0.071539 | 0.048796 | 0.050674 | 0.081818 | 0.058478 | 0.055513 | 0.068598 | 0.060742 | 0.0135123
Reduction of carbon emission 0.030192 | 0.017838 | 0.018503 | 0.025593 | 0.020442 | 0.025102 | 0.021836 | 0.02111 | 0.0040316
Improvement of retention rate 1.044079 | 0.039212 | 0.046198 | 0.069949 | 0.04583 | 0.043785 | 0.066094 | 0.047311 | 0.0208124
Lack of communication 0.046619 | 1.021765 | 0.052056 | 0.054279 | 0.039017 | 0.037012 | 0.058491 | 0.03935 | 0.0072025
Feeling of isolation 0.03927 0.02269 1.018119 | 0.029351 | 0.028067 | 0.03167 | 0.035195 | 0.028008 | 0.0053087

Effectiveness of interactions
(student-student, student-

teacher, student- content) 0.080881 | 0.049991 | 0.05166 | 1.056103 | 0.041274 | 0.055626 | 0.056716 | 0.054467 | 0.0224335
Prior knowledge of computers -0.018688 | -0.029383 | -0.007772 | -0.023875 | 0.983398 | -0.021319 | 0.005886 | -0.01638 | -0.967155
Lack of sufficient funds and

resources 0.06358 | 0.050148 | 0.052431 | 0.068095 | 0.052327 | 1.038642 | 0.056462 | 0.059561 | 0.0116737
Resistance to embrace change

by stakeholders 0.062099 | 0.044982 | 0.058778 | 0.077071 | 0.04615 | 0.044779 | 1.038307 | 0.036501 | 0.0105897
Qualification and experience

of tutor 0.114067 | 0.069581 | 0.060851 | 0.109482 | 0.092078 | 0.072051 | 0.075782 | 1.061225 | 0.018004
A well explained content 0.086205 | 0.07655 | 0.056287 | 0.102254 | 0.059683 | 0.061949 | 0.058687 | 0.079166 | 1.0092519
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The next mathematical step is to find the matrix T = X* (I — X) (Y . The matrix T is computed by
multiplying all the elements of matrix X by the elements matrix (I — X) ¢V .The values of Tables:
Table 4.33, Table 4.34, Table 4.35 and Table 4.36 are multiplied by values in Tables: Table 4.41,
Table 4.42, Table 4.43 and Table 4.44. The results of matrix T are displayed in next 4 tables, Table
4.45, Table 4.46, Table 4.47 and Table 4.48.

After getting matrix T, the next mathematical step is to find the threshold value .This value can be
calculated by taking the average value of all the elements of the matrix T. This value is obtained by
dividing total value of all the elements of this matrix T; 87.637779 by the total number of (33*33)
elements. The threshold value is 0.08047.0nly the cells with colored numbers are taken for further
analysis. The other cell values are less than the threshold value, and hence, should be dropped as
these values are insignificant for the purpose of establishing the cause effect relationships among

criteria.

The last mathematical step of this technique is to calculate the columns of values of D and R as per
Eq6 and Eq7. Afterwards, the columns of values of D + R and D — R are calculated. In general,
when the value of D — R is higher, then criterion belongs to the cause group. On the contrary, when
the value of D — R is lower, then the criterion belongs to the effect group. The impact relation map
can be achieved by plotting the data set of points{(D + R,D- R) }.

The implication of the columns of D + R and D — R is immense. The column of D + R signifies the
level of importance, and the column of D — R signifies the net effect the criterion has on the system.
All the positive values of D — R form the cause group, and all the negative values of D — R form the
effect group. The Table 4.49 represents all these values.
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Table 4.45 Outcome of T= X* (1 - X) (V)

T=X*(1-X) D

Problem based learning

0.081924 | 0.103563 | 0.122190 | 0.127896 | 0.099233 | 0.104268 | 0.113592
Well defined course structure 012123 | 0.086207 | 0.133555 | 0.145018 | 0.104562 | 0.121002 | 0.119152
Right blend of f2f and online learning

activities 0.120836 | 0.120034 | 0.094302 | 0.139620 | 0.104392 | 0.121032 | 0.102811
Appropriate use of delivery methods 0.114706 | 0.108427 | 0.121629 | 0.093117 | 0.099026 | 0.114985 | 0.107775
Support of tutor 0.117657 | 0.116221 | 0.130064 | 0.129898 | 0.078106 | 0.117139 | 0.120611
Prompt and continuous feedback 0.089673 | 0.088909 | 0.089344 | 0.093770 | 0.085523 | 0.066329 | 0.088091
personalization of course content and course

structure 0.100331 | 0.099070 | 0.105707 | 0.116022 | 0.100733 | 0.099853 | 0.069879
Return on investments 0.078721 | 0.067068 | 0.072388 | 0.086952 | 0.059259 | 0.062304 | 0.055972
Self-assessment 0.074532 | 0.107221 | 0.113891 | 0.124836 | 0.102733 | 0.107692 | 0.116829
Strong leadership 0.101848 | 0.095471 | 0.107998 | 0.118634 | 0.102793 | 0.107750 | 0.100571
Evaluation by international standards 0.108261 | 0.107526 | 0.109113 | 0.119573 | 0.097957 | 0.097310 | 0.095926
Formal and informal kind of assessment 0.096070 | 0.101010 | 0.107239 | 0.112142 | 0.086026 | 0.101800 | 0.083788
F2f discussion of student’s performance 0.085470 | 0.101596 | 0.102624 | 0.101900 | 0.087078 | 0.096624 | 0.095588
Sustainability feature 0.067559 | 0.072102 | 0.071589 | 0.080528 | 0.058521 | 0.061748 | 0.071650
Social and Networking feature 0.062800 | 0.062568 | 0.073211 | 0.076611 | 0.066007 | 0.069071 | 0.067885
Provision of adequate (synchronous and

asynchronous) facility 0.110267 | 0.109107 | 0.128201 | 0.122846 | 0.110547 | 0.110288 | 0.102927
Modernized technology equipped

infrastructure 0.097316 | 0.090700 | 0.092348 | 0.113463 | 0.093149 | 0.091848 | 0.101735
Availability of communication services (24 x

7) 0.076524 | 0.075855 | 0.104494 | 0.103320 | 0.078516 | 0.087860 | 0.080593
Ease of use of learning management system 0.096693 | 0.095656 | 0.108062 | 0.112383 | 0.081259 | 0.090790 | 0.100259
An adequate online support system ( e-library,

online orientation and experts online 0.086864 | 0.091737 | 0.104406 | 0.114455 | 0.088423 | 0.098285 | 0.096855
Collaboration with international universities 0.078850 | 0.067463 | 0.077980 | 0.075983 | 0.065127 | 0.068026 | 0.061814
Awarding an authoritative degree 0.073647 | 0.072903 | 0.078342 | 0.081903 | 0.075560 | 0.078954 | 0.077523
Clearly defined policies and procedures 0.101861 | 0.095783 | 0.102465 | 0.107101 | 0.097826 | 0.096718 | 0.089677
Reduction of carbon emission 0.032271 | 0.026468 | 0.028769 | 0.029952 | 0.025659 | 0.026683 | 0.026328
Improvement of retention rate 0.072889 | 0.066790 | 0.066262 | 0.081032 | 0.058771 | 0.061612 | 0.066369
Lack of communication 0.056159 | 0.050638 | 0.060407 | 0.057512 | 0.048817 | 0.051264 | 0.050303
Feeling of isolation 0.041949 | 0.042556 | 0.045668 | 0.053497 | 0.040934 | 0.042783 | 0.036901
Effectiveness of interactions (student-student,

student- teacher, student- content) 0.087353 | 0.075762 | 0.081473 | 0.085656 | 0.078636 | 0.093382 | 0.081172
Prior knowledge of computers 0.098064 | 0.096968 | 0.098005 | 0.102058 | 0.093902 | 0.080794 | 0.091302
Lack of sufficient funds and resources 0.076202 | 0.075350 | 0.092503 | 0.096451 | 0.083632 | 0.076227 | 0.080435
Resistance to embrace change by stakeholders 0.073773 | 0.067150 | 0.088886 | 0.086976 | 0.070432 | 0.068138 | 0.061220
Qualification and experience of tutor 0.119749 | 0.123653 | 0.125803 | 0.137230 | 0.102154 | 0.124339 | 0.122327
A well explained content 0.117244 | 0.111283 | 0.124289 | 0.124055 | 0.112367 | 0.095638 | 0.110566

To be continued...
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Table 4.46 Outcome of T=X* (I — X) (V)

T=X*(1-X) D

Problem based learning 0.123956 | 0.134584 | 0.078728 | 0.125989 | 0.118490 | 0.093951 | 0.114754
Well defined course structure 0.128972 | 0.141361 | 0.093888 | 0.137742 | 0.117835 | 0.121505 | 0.137702
Right blend of f2f and online learning

activities 0.112693 | 0.141745 | 0.082876 | 0.142990 | 0.123338 | 0.120940 | 0.126479
Appropriate use of delivery methods 0.100863 | 0.134565 | 0.078133 | 0.125485 | 0.112089 | 0.109813 | 0.114859
Support of tutor 0.119566 | 0.126174 | 0.091305 | 0.122786 | 0.114095 | 0.117691 | 0.122759
Prompt and continuous feedback 0.102773 | 0.115471 | 0.078575 | 0.114448 | 0.081172 | 0.096850 | 0.110443
personalization of course content and course

structure 0.101745 | 0.105144 | 0.076960 | 0.114676 | 0.091526 | 0.101375 | 0.116122
Return on investments 0.052083 | 0.095967 | 0.054899 | 0.068968 | 0.054942 | 0.058728 | 0.065177
Self-assessment 0.114608 | 0.090777 | 0.056307 | 0.117138 | 0.103785 | 0.103015 | 0.101814
Strong leadership 0.109765 | 0.124706 | 0.055357 | 0.111756 | 0.093671 | 0.097597 | 0.106811
Evaluation by international standards 0.104931 | 0.125395 | 0.078600 | 0.083881 | 0.100137 | 0.103791 | 0.107516
Formal and informal kind of assessment 0.098591 | 0.122909 | 0.057019 | 0.105149 | 0.065546 | 0.081401 | 0.100621
F2f discussion of student’s performance 0.093301 | 0.118065 | 0.068794 | 0.100199 | 0.082909 | 0.064242 | 0.101338
Sustainability feature 0.063235 | 0.073570 | 0.055235 | 0.073658 | 0.070951 | 0.063887 | 0.053490
Social and Networking feature 0.064537 | 0.098167 | 0.050238 | 0.075383 | 0.061133 | 0.065228 | 0.066330
Provision of adequate (synchronous and

asynchronous) facility 0.112611 | 0.135647 | 0.090054 | 0.115227 | 0.101776 | 0.099457 | 0.115196
Modernized technology equipped

infrastructure 0.099434 | 0.119716 | 0.069358 | 0.106241 | 0.083860 | 0.081915 | 0.095976
Availability of communication services (24 x

7) 0.089124 | 0.121082 | 0.065625 | 0.107290 | 0.085399 | 0.072376 | 0.091439
Ease of use of learning management system 0.092655 | 0.118342 | 0.073685 | 0.105402 | 0.094336 | 0.081176 | 0.100845
An adequate online support system ( e-library,

online orientation and experts online 0.088894 | 0.126120 | 0.075009 | 0.113121 | 0.095977 | 0.077428 | 0.102617
Collaboration with international universities 0.064208 | 0.096404 | 0.049363 | 0.085973 | 0.066575 | 0.059480 | 0.082755
Awarding an authoritative degree 0.080525 | 0.081010 | 0.054401 | 0.097216 | 0.076714 | 0.075542 | 0.093981
Clearly defined policies and procedures 0.104352 | 0.117875 | 0.079548 | 0.110983 | 0.088588 | 0.092644 | 0.101209
Reduction of carbon emission 0.027556 | 0.037360 | 0.021664 | 0.029223 | 0.025926 | 0.025273 | 0.028016
Improvement of retention rate 0.085898 | 0.096342 | 0.065853 | 0.079173 | 0.065495 | 0.064027 | 0.075581
Lack of communication 0.052364 | 0.083404 | 0.040668 | 0.056302 | 0.055355 | 0.048408 | 0.053214
Feeling of isolation 0.043817 | 0.078145 | 0.028635 | 0.046909 | 0.041786 | 0.035287 | 0.044618
Effectiveness of interactions (student-student,

student- teacher, student-content) 0.090331 | 0.108072 | 0.073246 | 0.084331 | 0.079952 | 0.078784 | 0.086118
Prior knowledge of computers 0.082880 | 0.101353 | 0.065275 | 0.089254 | 0.079270 | 0.071506 | 0.078847
Lack of sufficient funds and resources 0.082952 | 0.090411 | 0.055985 | 0.089528 | 0.074128 | 0.072405 | 0.091351
Resistance to embrace change by stakeholders 0.063673 | 0.086690 | 0.049627 | 0.085994 | 0.060869 | 0.059273 | 0.065633
Qualification and experience of tutor 0.127218 | 0.122357 | 0.092916 | 0.129514 | 0.121017 | 0.119250 | 0.119122
A well explained content 0.114568 | 0.141782 | 0.080972 | 0.127408 | 0.115610 | 0.102198 | 0.100067

To be continued........
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Table 4.47 Outcome of T=X* (I - X) Y
T=X* (I - X) (D

Problem based learning 0.104836 | 0.124489 | 0.109802 | 0.100188 | 0.093372 | 0.111179 | 0.119322
Well defined course structure 0.127211 | 0.130995 | 0.121247 | 0.100189 | 0.103724 | 0.116943 | 0.131360
Right blend of f2f and online learning activities 0.122144 | 0.136496 | 0.126690 | 0.116690 | 0.104112 | 0.116911 | 0.125515
Appropriate use of delivery methods 0.116118 | 0.124233 | 0.109482 | 0.100139 | 0.098563 | 0.110694 | 0.124337
Support of tutor 0.118002 | 0.126290 | 0.106529 | 0.102199 | 0.100249 | 0.112930 | 0.127327
Prompt and continuous feedback 0.089252 | 0.091438 | 0.078660 | 0.070622 | 0.074679 | 0.079367 | 0.113863
personalization of course content and course

structure 0.105767 | 0.107773 | 0.100048 | 0.075302 | 0.084616 | 0.095178 | 0.119579
Return on investments 0.057094 | 0.084753 | 0.079849 | 0.057198 | 0.055496 | 0.080158 | 0.090781
Self-assessment 0.108490 | 0.116560 | 0.114123 | 0.099200 | 0.098540 | 0.114037 | 0.117300
Strong leadership 0.097057 | 0.099238 | 0.107995 | 0.099495 | 0.081181 | 0.108529 | 0.116614
Evaluation by international standards 0.103188 | 0.111137 | 0.103068 | 0.083403 | 0.092825 | 0.103798 | 0.117013
Formal and informal kind of assessment 0.090995 | 0.092777 | 0.090849 | 0.077279 | 0.081797 | 0.085974 | 0.092883
F2f discussion of student’s performance 0.097460 | 0.104718 | 0.097370 | 0.089277 | 0.082312 | 0.092462 | 0.105098
Sustainability feature 0.056413 | 0.078661 | 0.067448 | 0.067099 | 0.066242 | 0.067903 | 0.067210
Social and Networking feature 0.052560 | 0.080846 | 0.069434 | 0.068817 | 0.056651 | 0.081030 | 0.086062
Provision of adequate (synchronous and

asynchronous) facility 0.116394 | 0.091154 | 0.110805 | 0.101399 | 0.093880 | 0.117088 | 0.125329
Modernized technology equipped

infrastructure 0.104078 | 0.105361 | 0.069273 | 0.089488 | 0.082653 | 0.104346 | 0.106184
Availability of communication services (24 x 7) 0.099924 | 0.100968 | 0.094050 | 0.058029 | 0.079242 | 0.094854 | 0.106849
Ease of use of learning management system 0.080371 | 0.109071 | 0.085697 | 0.071917 | 0.058747 | 0.091801 | 0.109890
An adequate online support system ( e-library,

online orientation and experts online 0.104867 | 0.111401 | 0.098477 | 0.090424 | 0.088959 | 0.071053 | 0.112541
Collaboration with international universities 0.068737 | 0.074486 | 0.074207 | 0.062985 | 0.055885 | 0.063704 | 0.056674
Awarding an authoritative degree 0.079262 | 0.096348 | 0.073539 | 0.072602 | 0.065930 | 0.079797 | 0.080175
Clearly defined policies and procedures 0.086042 | 0.104300 | 0.091668 | 0.083728 | 0.076444 | 0.097738 | 0.099457
Reduction of carbon emission 0.027020 | 0.051658 | 0.026941 | 0.024583 | 0.023932 | 0.027331 | 0.029272
Improvement of retention rate 0.061800 | 0.067044 | 0.062471 | 0.056009 | 0.060591 | 0.068603 | 0.073465
Lack of communication 0.051555 | 0.055516 | 0.051768 | 0.052459 | 0.045986 | 0.051978 | 0.055687
Feeling of isolation 0.043139 | 0.052003 | 0.043318 | 0.034020 | 0.038922 | 0.043640 | 0.046704
Effectiveness of interactions (student-student,

student- teacher, student-content) 0.093739 | 0.088451 | 0.076705 | 0.064483 | 0.068377 | 0.083413 | 0.084223
Prior knowledge of computers 0.087532 | 0.104813 | 0.091967 | 0.073431 | 0.083627 | 0.093298 | 0.082839
Lack of sufficient funds and resources 0.088438 | 0.094750 | 0.087966 | 0.081451 | 0.062962 | 0.094137 | 0.094794
Resistance to embrace change by stakeholders 0.069193 | 0.068803 | 0.079679 | 0.062692 | 0.055797 | 0.074604 | 0.079589
Qualification and experience of tutor 0.107956 | 0.128020 | 0.113454 | 0.097552 | 0.107519 | 0.108452 | 0.128864
A well explained content 0.113141 | 0.109525 | 0.095690 | 0.086648 | 0.085074 | 0.118685 | 0.115824
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Table 4.48 Outcome of T=X* (I — X) (V)

T=X*(1-X)

Problem based learning 0.112147 | 0.114332 | 0.114167 | 0.105816 | 0.062772 | 0.058831 | 0.111362
Well defined course structure 0.118361 | 0.126071 | 0.120562 | 0.093924 | 0.053974 | 0.056262 | 0.116868
Right blend of f2f and online learning

activities 0.112231 | 0.114535 | 0.120731 | 0.110723 | 0.054596 | 0.068146 | 0.122344
Appropriate use of delivery methods 0.112214 | 0.108490 | 0.108927 | 0.099692 | 0.050992 | 0.081260 | 0.116189
Support of tutor 0.109249 | 0.110906 | 0.111556 | 0.101604 | 0.057858 | 0.060373 | 0.108197
Prompt and continuous feedback 0.098397 | 0.100471 | 0.100163 | 0.075594 | 0.042530 | 0.043755 | 0.090752
personalization of course content and

course structure 0.103713 | 0.099535 | 0.088693 | 0.085762 | 0.045265 | 0.047553 | 0.091297
Return on investments 0.065794 | 0.072522 | 0.062321 | 0.056168 | 0.033946 | 0.035378 | 0.059363
Self-assessment 0.083365 | 0.106614 | 0.096614 | 0.098262 | 0.040102 | 0.043435 | 0.071024
Strong leadership 0.099531 | 0.106997 | 0.096149 | 0.081727 | 0.057424 | 0.048377 | 0.092780
Evaluation by international standards 0.100271 | 0.107654 | 0.096697 | 0.082619 | 0.052449 | 0.048845 | 0.093424
Formal and informal kind of assessment 0.093725 | 0.095758 | 0.084603 | 0.088227 | 0.053965 | 0.050951 | 0.092935
F2f discussion of student’s performance 0.088789 | 0.095990 | 0.091174 | 0.088257 | 0.049227 | 0.051387 | 0.076523
Sustainability feature 0.071148 | 0.072211 | 0.078093 | 0.072407 | 0.045299 | 0.041356 | 0.070619
Social and Networking feature 0.072276 | 0.067889 | 0.080022 | 0.062635 | 0.040099 | 0.059108 | 0.076701
Provision of adequate (synchronous and

asynchronous) facility 0.107133 | 0.108874 | 0.109993 | 0.106027 | 0.079380 | 0.082499 | 0.106174
Modernized technology equipped

infrastructure 0.083784 | 0.085258 | 0.103005 | 0.083691 | 0.055652 | 0.052319 | 0.099809
Availability of communication services (24

X 7) 0.079748 | 0.086651 | 0.093526 | 0.068819 | 0.064616 | 0.067358 | 0.090041
Ease of use of learning management system 0.088652 | 0.084577 | 0.084760 | 0.077173 | 0.066081 | 0.057065 | 0.093173

An adequate online support system ( e-
library, online orientation and experts

online 0.090203 | 0.080713 | 0.098298 | 0.078814 | 0.056247 | 0.052761 | 0.089645
Collaboration with international universities 0.077570 | 0.067967 | 0.079618 | 0.056598 | 0.039625 | 0.041133 | 0.065309
Awarding an authoritative degree 0.054607 | 0.089749 | 0.067476 | 0.060931 | 0.043103 | 0.044629 | 0.070762
Clearly defined policies and procedures 0.094498 | 0.068053 | 0.085089 | 0.071539 | 0.048796 | 0.050674 | 0.081818
Reduction of carbon emission 0.025951 | 0.026468 | 0.020846 | 0.030192 | 0.017838 | 0.018503 | 0.025593
Improvement of retention rate 0.059666 | 0.061201 | 0.061187 | 0.044079 | 0.039212 | 0.046198 | 0.069949
Lack of communication 0.049297 | 0.050486 | 0.050953 | 0.046619 | 0.021765 | 0.052056 | 0.054279
Feeling of isolation 0.041392 | 0.036870 | 0.037003 | 0.039270 | 0.022690 | 0.018119 | 0.029351
Effectiveness of interactions (student-

student, student- teacher, student-content) 0.074671 | 0.081811 | 0.076203 | 0.080881 | 0.049991 | 0.051660 | 0.056103
Prior knowledge of computers 0.078376 | 0.079705 | 0.086039 | 0.067517 | 0.047167 | 0.048515 | 0.078379
Lack of sufficient funds and resources 0.080058 | 0.075360 | 0.087884 | 0.063580 | 0.050148 | 0.052431 | 0.068095
Resistance to embrace change by

stakeholders 0.066226 | 0.061631 | 0.085357 | 0.062099 | 0.044982 | 0.058778 | 0.077071
Qualification and experience of tutor 0.105252 | 0.112625 | 0.106804 | 0.114067 | 0.069581 | 0.060851 | 0.109482
A well explained content 0.092422 | 0.094612 | 0.099744 | 0.086205 | 0.076550 | 0.056287 | 0.102254

To be continued....
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Table 4.49 Outcome of T=X* (1 - X) (V)

0.067228 0.069899 0.072502 0.098068 0.043864
0.077025 0.068191 0.076532 0.080035 0.033857
0.088337 0.084670 0.076909 0.090824 0.023378
0.078234 0.080830 0.072305 0.075282 0.027482
0.074131 0.065680 0.096614 0.071478 0.033684
0.063003 0.060242 0.072450 0.070370 0.023592
0.060683 0.058120 0.076685 0.068475 0.014411
0.046470 0.055599 0.060362 0.064582 0.009873
0.090981 0.059358 0.074224 0.063858 -0.012835
0.067718 0.053489 0.072806 0.075300 0.014664
0.068338 0.059545 0.072823 0.075983 0.020472
0.063978 0.060970 0.073740 0.071047 0.013493
0.075898 0.066766 0.068938 0.071437 0.013502
0.051137 0.049395 0.055397 0.047092 0.004815
0.064188 0.050574 0.056418 0.053631 0.004364
0.084847 0.075687 0.090536 0.092193 0.016370
0.058780 0.056309 0.075018 0.066388 0.025001
0.062220 0.059634 0.072161 0.057782 0.017683
0.057891 0.055666 0.079425 0.054693 0.030163
0.054247 0.056885 0.075413 0.066863 0.029983
0.046793 0.061449 0.049728 0.048103 0.009645
0.050148 0.047891 0.059987 0.057506 0.011071
0.058478 0.055513 0.068598 0.060742 0.013512
0.020442 0.025102 0.021836 0.021110 0.004032
0.045830 0.043785 0.066094 0.047311 0.020812
0.039017 0.037012 0.058491 0.039350 0.007202
0.028067 0.031670 0.035195 0.028008 0.005309
0.041274 0.055626 0.056716 0.054467 0.022434
0.043080 0.040629 0.064573 0.062786 0.042096
0.052327 0.038642 0.056462 0.059561 0.011674
0.046150 0.044779 0.038307 0.036501 0.010590
0.092078 0.072051 0.075782 0.061225 0.018004
0.059683 0.061949 0.058687 0.079166 0.009252
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As per Eq 6 and Eq 7, the calculation are done and shown in the next Table 4.50.

Table 4.50 Calculation of (D + R) and (D — R)
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2.883471

2.053415

4.936886

0.830056

3.117183

2.050141

5.167324

1.067043

3.347039

2.588589

5.935629

0.758450

2.948509

3.058834

6.007342

-0.110325

2.977619

1.933316

4.910935

1.044303

1.840801

2.159396

4.000197

-0.318595

2.334262

2.122147

4.456409

0.212115

0.358452

2.563205

2.921657

-2.204754

2.548426

3.421639

5.970065

-0.873212

2.566662

0.532011

3.098673

2.034652

2.556412

2.849720

5.406133

-0.293308

2.187269

1.925611

4.112880

0.261658

2.199600

1.724568

3.924168

0.475032

0.080528

2.541893

2.622421

-2.461365

0.346105

2.282631

2.628736

-1.936527

3.208477

2.775902

5.984379

0.432575

2.315357

2.056978

4.372335

0.258379

1.637465

1.521468

3.158934

0.115997

2.025477

1.563001

3.588478

0.462476

2.173279

2.253478

4.426757

-0.080199

0.265132

2.753845

3.018978

-2.488713

0.620732

1.893937

2.514668

-1.273205

2.131420

2.112222

4.243642

0.019198

0.000000

2.270533

2.270533

-2.270533

0.263273

1.507485

1.770757

-1.244212

0.083404

0.000000

0.083404

0.083404

0.000000

0.163759

0.163759

-0.163759

1.310406

1.808543

3.118949

-0.498137

1.564692

0.356243

1.920935

1.208449

1.256248

0.165500

1.421748

1.090748

0.433903

0.187150

0.621053

0.246753

3.118773

0.281085

3.399859

2.837688

2.777869

0.000000

2.777869

2.777869




The elements of the cause group are written in the following Table 4.51. They are arranged in the
descending order of their influence.

Table 4.51 Cause group

2.837688225 Qualification and experience of tutor

2.777869036 A well explained content

2.034651596 Strong leadership

1.208448916 Prior knowledge of computers

1.090748262 Lack of sufficient funds and resources

1.067042639 Well defined course structure

1.044303053 Support of tutor

0.830055643 Problem based learning

0.758450005 Right blend of f2f and online learning activities
0.475032039 F2f discussion of student’s performance

0.462476284 Ease of use of learning management system
0.432574984 Provision of adequate (synchronous and asynchronous) facility
0.261657674 Formal and informal kind of assessment

0.258379153 Modernized technology equipped infrastructure
0.246752904 Resistance to embrace change by stakeholders
0.21211506 Personalization of course content and course structure
0.115996624 Provision of communication services (24 x 7)
0.083403822 Lack of communication

0.019197819 Clearly defined policies and procedures

After analyzing the cause group, the researcher finds that the criterion Ces “Qualification and
experience of tutor” influences the other criteria in the most significant way. This criterion is the
master influencer or the master dispatcher. The educational institutions have to be very careful
regarding this parameter in developing the course structure in the blended learning environment.
An effective and excellent quality education can be delivered by carefully implementing all the

above criteria in the cause group in Table 4.52.

Although the quality of all the criteria of the BLE is important, it is still recommended to enhance
and develop in a continuous manner the quality of the cause criteria with the first priority under the
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limitations of rising costs, limited budgets, limited time, and limited costs. The adoption of this
technique can bring excellence in the quality of the BLE with less effort.

The following Table 4.52 shows the effect group. The values of D — R are written in descending
order (highest value to the lowest value).

Table 4.52 Effect Group

-0.080198511 An adequate online support system

-0.110324804 Appropriate use of delivery methods

-0.163759146 Feeling of isolation

-0.293307869 Evaluation by international standards

-0.318595298 Prompt and continuous feedback
Effectiveness of interactions (student-student,

-0.498136997 student-teacher, student-content)

-0.873212434 Self-assessment

-1.244212169 Improvement of retention rate

-1.273204735 Awarding an authoritative degree

-1.936526623 Social and Networking feature

-2.204753507 Positive return on investments

-2.270533498 Reduction of carbon emission

-2.461364976 Sustainability feature

-2.488713171 Collaboration with international universities

After analyzing the effect group, it is very clear that the criterion *“collaboration with international
university” is influenced by all the remaining criteria strongly. This criterion is the master receiver.
Similarly, the criterion “sustainability feature” and criterion “reduction of carbon emission” are

receiving intense influence.

4.4.2.1 Practical Implication of DEMATEL on Criteria

The practical utility of this technique is that there is no need to take any separate step in improving
the quality of the effect group criteria since these criteria are influenced by the cause group criteria.
By enhancing and controlling the quality for all these cause group criteria will improve the quality
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feature of all those criteria which are part of effect group. Hence, an effort to optimize the COQ is

made without incurring any extra cost and resources.

After looking at the values of D + R, the most related component can be found by looking at the
highest value in the column D + R. The criterion C14 “appropriate use of delivery methods” is the
most related criterion. The values of (D + R) column are plotted on the x axis, and values of (D -

R) are plotted on y axis. The following Figure 4.7 depicts this information.

e Point from effect group [Cause and effect Diagram . Point from cause group

2 @® C23
1 o e ® 61 ® (85 C12
® Cl1 ® C13
® C39 C26 ® C31
o cs1 ® (63 ® C33 L C'@‘:’ZCU
0 ® C52 . " €35 ® Ci4
® C16 ® C24 Y
® (53 Most Related
1 e ()Sriterion
® C45 ® C42
2 e (28
® caq @ C21
® C27e C41
3 Master Receiver

Figure 4.7: Cause and Effect Diagram

The points which are marked blue are collectively representing the cause group. The points which
are marked red are collectively representing the effect group. The criterion Ceas is a master influencer
and dispatches the highest influence on the rest of the criteria. The criterion Ca1 is a master receiver
and receives the highest influence from the rest of the criteria. The criterion Ca4 is the most related

criterion.

The research does not drop any parameter as this is a part of the academic research, but in future

undoubtedly, the educational institutions can focus more on cause group only. The ideal situation
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will be to apply TQM based assessment techniques only to the cause group criteria. Hence, the
quality development initiatives on cause group criteria will enhance the quality of effect group

criteria automatically. The criteria under the effect group are explained subsequently.

4.42.1.1 Impact relation under factor Fland its implication

A digraph in Figure 4.8 displays this information. The purpose of this digraph is to deduce the
master influencer criterion, master receiver criterion, and the most related criterion of factor F1.
The criterion C12: A well-defined course structure holds the highest priority and this criterion is the
master influencer of factor F1.The criterion C1s: Continuous and prompt feedback is acting as a
master receiver .This criterion Cyg is critically impacted by all the other criteria under this factor.
The criterion C14: Appropriate use of delivery methods is the most related criterion of this factor.

Digraph of all criteria of factor 1
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-0.4
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Figure 4.8: Digraph of all Criteria of Factorl

4.4.2.1.2 Impact relation under factor F2 and its implication
The purpose of this digraph is to deduce the master influencer criterion, master receiver criterion,

and the most related criterion of factor F2. The criterion Cz3: Strong leadership has dispatched the
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highest influence under this factor. The criterion C27: Sustainability feature has received the highest
influence from the other criteria of this factor. The criterion C»7 is the master receiver of this factor.
The criterion C24: Self-assessment is the highly related criterion of this factor 2. The digraph in
Figure 4.9 displays this information.

- Digraph of all criteria of factor 2
2 c23
1.5
1
0.5 26
€25
“QF 0
0 1 2 3 4 5 24 6 7
-0.5
c22
-1
1.5
2 ol
€21
-2.5 c27
-3
D+R

Figure 4.9: Digraph of all Criteria of Factor 2

4.4.2.1.3 Impact relation under factor F3 and its implication

The implication of this digraph in Figure 4.10 is to deduce the master influencer criterion, master
receiver criterion, and the most related criterion of factor F3. The criterion Cz4: Ease of use of LMS
has the highest influence under this factor. The criterion Css: An adequate online support system
has received the highest influence from the other criteria of this factor. The criterion Cszs is the
master receiver of this factor. The criterion Cs1 (provision of adequate synchronous and
asynchronous facility) is the highly related criterion of this factor. The digraph in Figure 4.10
displays this information.
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Digraph of all criteria of factor 3
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Figure 4.10: Digraph of all Criteria of Factor 3

4.4.2.1.4 Impact relation under factor F4 and its implication

The purpose of this digraph in Figure 4.11 is to deduce the master influencer criterion, master
receiver criterion, and the most related criterion of factor F4. The criterion Ca3z: Clearly defined
policies and procedures dispatches the highest influence under this factor. The criterion Ca1:
Collaboration with international universities received the highest influence from the other criteria
of this factor. The criterion C4; acts as the master receiver of this factor. The criterion Ca3: Clearly
defined policies and procedures is the highly related criterion to this factor. The digraph in Figure
4.11 displays this information.
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Figure 4.11: Digraph of all Criteria of Factor 4

4.4.2.1.5 Impact relation under factor F5 and its implication

The purpose of this digraph in Figure 4.12 is to obtain the master influencer criterion, master
receiver criterion, and the most related criterion of factor F5. The criterion Csi: Lack of
communication dispatches the highest influence under this factor. The criterion Css: Effectiveness
of interactions received the highest influence from the other criteria of this factor. The criterion Css3
is the master receiver of this factor. The criterion Css is also the highly related criterion of this

factor. The digraph in Figure 4.12 displays this information.
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Figure 4.12: Digraph of all Criteria of Factor 5
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4.4.2.1.6 Impact relation under factor F6 and its implication

The implication of this digraph in Figure 4.13 is to obtain the master influencer criterion, master
receiver criterion, and the most related criterion of factor F6. The criterion Ces: Qualification and
experience of tutor holds the highest priority. This criterion is the master influencer of factor F6.The
criterion Ce3: Resistance to embrace change by stakeholders acts as the master receiver .This
criterion is critically impacted by all other criteria under this factor. The criterion Ces: Qualification
and experience of tutor is the most related criterion to this factor. The digraph in Figure 4.13
displays this information.
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Figure 4.13: Digraph of all Criteria of Factor 6

The next analysis is the use of the MOORA method. All the criteria in the cause group and effect
group are optimized against three alternatives. These three alternatives are ranked in the

development of assessment framework. The full analysis is shown in detail.

4.5 Application of MOORA Method

Main decision matrix is calculated by taking the average values of the opinions of three decision
makers that are named as DM1 (decision makerl), DM2 (decision maker2), and DM3 (decision
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maker3). The opinions of these decision makers are collected on all the criteria (Cj;) with respect
to three alternatives: quality development initiatives (QDI) at the individual level, quality
development initiatives (QDI) at the organizational level, and quality development initiatives (QDI)
with the integration of the external stakeholder’s level and noted as three matrices. The main
decision matrices by DM1, DM2 and DM3 are represented in the following Tables: Table 4.53,
Table 4.54, and Table 4. 55.

Table 4.53 Opinions of DML1 in the MOORA Method

Decision maker
DM1

Ciu Cip Cui3|Cu Cis Cig Ci7 Cuu Cx;p Cx3 | Cu Cyxps Cop| Cyy Cps Can

I%\?ell at Individual Av EH VH VH VH VH EH VH EH VH VH VH EH VH VH EH VH
I%\?ell at organlzatlonal H VH VH VH H VH VH VH H EH ExtH VH VH VH VH VH VH
QDI with the external H H H H H VH \Y VH Av EH EH H VH VH VH VH VH

stakeholder's level

Decision maker

DM C33 Cas C35 | Cap Cao Caz Cus|Css Csi Cs2 | Csz Cer Ce2 | Coz Ces Cos
QD! at Individual VH EH EH H VH VH VH EH EH EH EH EH EH VH EH EH
level

g\?ellat organizational VH EH EH VH EH VH VH VH ExtH | VH EH VH VH VH VH VH
QDI with the integration

of external stakeholder's | VH EH VH VH ExtH | VH EH VH EH H EH EH VH VH H H

level

Table 4.54 Opinions of DM2 in the MOORA Method

Decision maker
DM?2 Cu Ciz Ciz Cu

Cis | Ci6 Cim Ca Cx | Cs Cu Cxs Cxs Cuxr| Cxs Ca Ca
QDI at Individual | w | v | H | VH | AV | EH | ExtH | H EH H H EH | VH | VH | H EH H
level
QDlatorganizational | w | vi | H | VH | H | EMH | VH | H H | VW | VA | vH | VH | VH | ExtH | EH | WH
level
QDI at the | en | vi | H | vH | vH | EH | H H | Av | EH | Vi | Vi | VA | Vi | vH | VH | EH

stakeholder's level

Decision  maker

DM2
QDI at Individual | en | ew | M | W | EH | H | EH | EH | EM | EH | EH | EH | H H | EH | EH
level
QDI atorganizational | v | EH | EH | H | EH | VH | EH | EH | EH | vH | EH | EH | H | VH | ExtH | VH
level

QDI with the integration
of external [ M
stakeholder's level

ExtH EH VH EH EH EH EH EH H H H VH VH H H
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Table 4.55 Opinions of DM3 in the MOORA Method

Decision

maker DM3 Cu Ci | Ciz Cau Cx

QDI atIndividual | 4 | vi | H | VH | Av | EH | EH | H | ExH | H H H | EH | EH | EH | EH | VH
level

QDI at |y | vH H | VH H EH | VH H H | VA | v | v | VH | EH | EH | VH | EH

organizational level

QDI with the
integration of | ey VH H VH | VH EH H H H EH EH EH | VH EH EH
external

stakeholder's level

VH

VH

Decision c
33
maker DM3
QDI at Individual | en | vH | EH | ExtH | EH | VH | VH H EH | VH | ExtH | EH | VH | EH | EH | EH
level
QDI at [ en | en | vi | EH | EH | EH | EH | EH | EH | EH | EH | VH | EH | EH | EH | EH

organizational level

QDI with the
integration of [ en | v | VH | VH | EH | VH | VH H EH | VH | VH | VH | VH | EH | WH
external

stakeholder's level

ExtH

After assigning the crisp values by 11 point fuzzy conversion scale (as mentioned in Chapter 3,
Table 3.2), the above decision Tables: Table 4.53, Table 4.54, and Table 4.55.After assigning the
values , the Tables: Table 4.53, Table 4.54, and Table 4.55 are rewritten in terms of crisp values in
Tables: Table 4.56, Table 4.57, and Table 4.58. The Average Initial Decision Table is formed by
taking the average value of the performance ratings of the three decision makers. For example, the
performance rating of Cy11 in the average initial matrix is the average value of the three values
obtained from the three decision makers (.5, 0.68186, and 0.68186) which is equivalent to 0.62124.
Similarly, the average values are calculated for the rest of the elements of the Table. The Average
initial Table 4.59 is formed.

Now in the next step, the sum of the squares of each alternative per criterion is calculated, and
afterwards the square root value of this sum is calculated as a denominator value. The normalization
of the average matrix is done by dividing each criterion value with respect to three alternatives by
the denominator value. For example, the vertical components of criterion C11 (corresponding to all

three alternatives) are squared and added together in the following way:
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Square values of Xij = C11 2= 0.62124% + 0.68186° + 0.86366° = 1.59678.

The same way all the calculations i.e. (Xij 2 are calculated for the rest of criteria by using the Excel

software as shown in the following Table 4.60.

Afterwards, the next mathematical step is taken .The square roots of all the values of the preceding
matrix are calculated by using Excel. For example, the square root of (1.59678) will be calculated
as 1.26364. The same way the calculations will be done for all the rest of the criteria and shown in
the following Table 4.61.
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Table 4.56 Crisp Values of Opinions for DM1

Decision
maker DM1
QDI at
Individual
level

0.5

0.95456

0.77278

0.77278

0.77278

0.77278

0.95456

0.77278

0.95456

0.77278

0.77278

0.77278

0.95456

0.77278

0.77278

0.95456

0.77278

QDI at
organizational
level

0.68186

0.77278

0.77278

0.77278

0.68186

0.77278

0.77278

0.68186

0.68186

0.95456

0.86365

0.77278

0.77278

0.77278

0.77278

0.77278

0.77278

QDI with the
integration of
external
stakeholder's
level

0.68186

0.68186

0.68186

0.68186

0.68186

0.68186

0.77278

0.77278

0.5

0.95456

0.95456

0.68186

0.77278

0.77278

0.77278

0.77278

0.77278

Decision
maker DM1
QDI at
Individual
level

Cas

0.77278

Ca

0.95456

Css

0.95456

Ca

0.68186

Ca

0.77278

Ca

0.77278

Cu

0.77278

Css

0.95456

Cs1

0.95456

Cs2

0.95456

Css

0.95456

Ce1

0.95456

Ce2

0.95456

Ce3

0.77278

Cea

0.95456

Ces

0.95456

QDI at
organizational
level

0.77278

0.95456

0.95456

0.77278

0.95456

0.77278

0.77278

0.77278

0.86365

0.77278

0.95456

0.77278

0.77278

0.77278

0.77278

0.77278

QDI with the
integration of
external
stakeholder's
level

0.77278

0.95456

0.77278

0.77278

0.86365

0.77278

0.95456

0.77278

0.77278

0.68186

0.95456

0.95456

0.77278

0.77278

0.68186

0.68186
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Table 4.57 Crisp Values of Opinions of DM2

Decision
maker DM2 5 g 5 £ 2

QDI at
Individual
level

0.68186 | 0.77278 | 0.68186 | 0.77278 0.5 0.95456 | 0.86365 | 0.68186 | 0.95456 | 0.68186 | 0.68186 | 0.95456 | 0.77278 | 0.77278 | 0.68186 | 0.95456 | 0.68186

QDI at
organizational
level

0.68186 | 0.77278 | 0.68186 | 0.77278 | 0.68186 | 0.95456 | 0.77278 | 0.68186 | 0.68186 | 0.77278 | 0.77278 | 0.77278 | 0.77278 | 0.77278 | 0.86365 | 0.95456 | 0.77278

QDI with the
integration
of external
stakeholder's
level

0.95456 | 0.77278 | 0.68186 | 0.77278 | 0.77278 | 0.95456 | 0.68186 | 0.68186 | 0.77278 | 0.95456 | 0.77278 | 0.77278 | 0.77278 | 0.77278 | 0.77278 | 0.77278 | 0.95456

Decision
maker DM2

QDI at
Individual
level

0.95456 | 0.95456 | 0.95456 | 0.68186 | 0.95456 | 0.68186 | 0.95456 | 0.95456 | 0.95456 | 0.95456 | 0.95456 | 0.95456 | 0.68186 | 0.68186 | 0.95456 | 0.95456

QDI at
organizational
level

0.77278 | 0.95456 | 0.95456 | 0.68186 | 0.95456 | 0.77278 | 0.95456 | 0.95456 | 0.95456 | 0.77278 | 0.95456 | 0.95456 | 0.68186 | 0.77278 | 0.86365 | 0.77278

QDI with the
integration
of external
stakeholder's
level

0.68186 | 0.86365 | 0.95456 | 0.77278 | 0.95456 | 0.95456 | 0.95456 | 0.95456 | 0.95456 | 0.68186 | 0.68186 | 0.68186 | 0.77278 | 0.77278 | 0.68186 | 0.68186
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Table 4.58 Crisp Values of opinions of DM3

Decision
maker DM3

QDI at
Individual
level

0.68186

0.77278

0.68186

0.77278

0.5

0.95456

0.95456

0.68186

0.68186

0.68186

0.68186

0.68186

0.95456

0.95456

0.95456

0.95456

QDI at
organizational
level

0.68186

0.77278

0.68186

0.77278

0.68186

0.95456

0.77278

0.68186

0.68186

0.77278

0.77278

0.77278

0.77278

0.77278

0.95456

0.77278

QDI with the
integration of
external
stakeholder's
level

Decision
maker DM3

QDI at
Individual
level

0.95456

0.95456

0.77278

0.77278

0.68186

0.95456

0.77278

0.86365

0.77278

0.95456

0.95456

0.77278

0.68186

0.77278

0.68186

0.68186

0.77278

0.95456

0.95456

0.77278

0.95456

0.86365

0.95456

0.95456

0.77278

0.77278

0.95456

0.95456

0.95456

0.95456

0.77278

0.95456

0.77278

0.95456

0.77278

QDI at
organizational
level

0.95456

0.95456

0.77278

0.95456

0.95456

0.95456

0.95456

0.95456

0.95456

0.95456

0.95456

0.77278

0.95456

0.95456

0.95456

0.95456

QDI with the
integration of
external
stakeholder's
level

0.95456

0.77278

0.77278

0.77278

0.95456

0.77278

0.77278

0.68186

0.95456

0.77278

0.77278

0.77278

0.77278

0.95456

0.77278

0.86365
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Table 4.59 (X;;) Average value of opinions of Average of DM1, DM2, and DM3

Average of DM1,

DM2, DM3 (Xij) Cii Ci2 Ciz Cis Cis Cig Cyy
value

QDI at Individual
level

0.62124 0.83337 0.71217 0.77278 0.59093 0.89397 0.92426 0.71217 0.86366 0.71217 0.71217 0.80307 0.89397 0.83337 0.80307 0.95456 0.74247

QDI at
organizational level

0.68186 | 0.77278 0.71217 0.77278 0.68186 | 0.89397 0.77278 0.68186 | 0.68186 0.83337 0.80307 0.77278 0.77278 | 0.77278 | 0.86366 | 0.83337 0.83337

QDI with the

integration of
| 0.86366 0.74247 0.68186 0.74247 0.74247 0.86366 0.71217 0.71217 0.68185 0.95456 0.89397 0.80307 0.77278 0.83337 0.83337 0.77278 0.83337
externa

stakeholder's level

QDI at Individual
level

0.89397 | 0.89397 0.95456 0.74246 0.89397 | 0.74247 0.83337 0.86366 | 0.95456 0.89397 0.92426 | 0.95456 0.80307 0.80307 0.95456 | 0.95456

QDI at
organizational level

0.83337 | 0.95456 0.89397 0.80307 0.95456 | 0.83337 0.89397 0.89397 | 0.92426 0.83337 0.95456 | 0.83337 0.80307 0.83337 0.86366 | 0.83337

QDI with the

integration of
0.80307 0.86366 0.83337 0.77278 92426 0.83337 0.89397 0.80307 0.89397 0.71217 0.07 0.80307 0.77278 0.83337 0.71217 0.74246

external

stakeholder's level
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Table 4.60 Sum of all square values of Xjj

Cll C12 ClS‘CM C15 ClG‘CIY C21 C22 C23 C24 C25 C26 C27 C28 C31 C32

159678 | 1.84297 1.4793 1.74564 | 1.36539 | 2.34426 | 1.95862 | 1.4793 | 1.67577 | 2.11288 | 1.95128 | 1.88702 | 1.99355 | 1.98621 | 2.08534 | 2.20288 | 1.94029

Csz Cas  Css ‘ Cua Cu Cu ‘ Cu Cus Cs1 Cs

2.1386 2.45628 | 2.40487 | 1.79335 | 2.56461 | 1.94029 | 2.29286 2.19 2.56461 | 2.00087 | 2.41035 | 2.25061 | 1.88702 | 2.03394 | 2.16428 | 2.15694 0

Sum of all X2

Table 4.61 Square Root of all X;;?

Cu Ci2 Ciz Cu Cis Cus ‘CN Cau Cx Cx Cxu Cx Czx Cux ‘Cm Ca1 Ca

Css3 Cas Css Ca Ca Ca3 Caas Cass Cs1 Cs2 Cs3 Ce1 Ce2 Ce3 Ces Ces

1.39294
Square

root of all
Xij 2

1.56725 | 1.55077 | 1.33916 | 1.60144 | 1.39294 | 1.51422 | 1.47987 | 1.60144 | 1.41452 | 1.55253 1.37369 | 1.42616 | 1.47115 | 1.46865
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Now, the next mathematical step is taken in which the normalized matrix is calculated by dividing
all the Xj; values (related to each criterion) for all three alternatives from Table 4.59 with the
corresponding values of square root of all Xjj ? (related to each criterion) ) for each criterion in
Table 4.61.

For example, the value of criterion C11, 0.62124 (QDI at the individual level) from the Table 4.59
is divided by 1.26364 (from Table 4.61) and the resultant value will be 0.49163. The same way
the calculations will be done for the rest of the criteria and results are shown in the following Table

4.62.The normalized matrix is given in Table 4.62.
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Table 4.62 Normalized Matrix

Normalized

matrix for Xij
QDI at
Individual 0.49163 0.61388 0.58554 0.5849 0.50571 0.58387 0.66042 0.58554 0.66717 0.48994 0.50983 0.58461 0.63315 0.59133 0.55611 0.64314 0.53303
level
QDI at
Organizational 0.5396 0.56924 0.58554 0.5849 0.58353 0.58387 0.55218 0.56062 0.52673 0.57333 0.5749 0.56256 0.54732 0.54833 0.59808 0.56149 0.59828
level
QDI at the
external
. 0.68347 0.54692 0.56062 0.56196 0.63541 0.56408 0.50887 0.58554 0.52673 0.6567 0.63997 0.58461 0.54732 0.59133 0.5771 0.52067 0.59828
Stakeholder's
level

Normalized

matrix for Xij

QDI at

Individual

level 0.6113 | 0.5643 | 0.6155 | 0.5385 | 0.5521 | 0.5330 | 0.5504 | 0.5836 | 0.5896 | 0.6320 | 0.5825 | 0.6363 | 0.5846 | 0.5631 | 0.6410 | 0.6431
QDI at

organizational

level 0.5699 | 0.6026 | 0.5765 | 0.6072 | 0.5896 | 0.5983 | 0.5904 | 0.6041 | 0.5896 | 0.5892 | 0.6220 | 0.5555 | 0.5846 | 0.5843 | 0.6003 | 0.5615
QDI at the

external

Stakeholder's

level 0.5491 | 0.5643 | 0.5374 | 0.5843 | 0.5896 | 0.5983 | 0.5904 | 0.5427 | 0.5521 | 0.5035 | 0.5233 | 0.5353 | 0.5626 | 0.5843 | 0.4782 | 0.5207
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This normalized matrix from Table 4.62 is used further during the application of the MOORA
method. The next mathematical technique is used on the normalized matrix to find the weights of
all criteria. The SDV method and the Entropy method are used for finding the weights because
both these methods are suitable when no preference is shown during the selection of criterion and
related alternatives.

In this research, no preference among the criteria is mentioned by the decision maker. Hence, the
standard deviation method will be applied to allocate the weights of the different criteria. The
weight of the criterion has a practical implication. It gives an idea about the importance of criterion
as per its numerical value. The higher numerical value of weight signifies more importance for

criterion as compared to the lower numerical value of weight of criterion.

45.1 Results of Standard deviation Method

This method starts with the range standardization step. This step transforms different scales and
units as used in various criteria into common measurable units. Thus, weights can be compared

(being in the same measurable units). The following steps are taken:

Step 1:

Xij — min xij
1<js<n

Find the value of xj;"= — ——
max Xtj— min Xxij
1<j<n 1<j<n

Where xijj are the values of the normalized matrix from Table 4.63.The values of x;; " are calculated
using the above formula. In this formula, the maximum value of the criterion (j) where 1<j <n
IS represented as max Xijj, and the minimum value of the criterion is represented as min xij. The
matrix after the range standardization (by the use of above formula) is represented as D' = (xij*).
All values of xjj* in this matrix will be in the range of 0 < x;;* < 1 and are shown in the Table

4.63.
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In the next mathematical step, the standard deviation (SDV;) for each criterion of the normalized
matrix is calculated independently using Excel software. The results are displayed in Table 4.64.
Afterwards, the next mathematical step is to calculate the weight (w;) for each criterion by the help

of following formula.

w; = SDV; /227 SDV;

But, in order to apply the above formula, the sum of all the standard deviation values (Zj.:’f SDV;

) is calculated as 18.25103(sum of all the standard deviation values) from Table 4.64. Then SDV;
of each criterion is divided by the sum of standard deviations of all criteria 18.25103. For example,
the weight of the criterion C11 is calculated by dividing the corresponding standard deviation
criterion value 0.520407 by 18.25103.The weight of criterion is calculated as 0.028541. The rest

of the weights of all criteria are also calculated in the same way and are displayed in Table 4.65.

The weights for all criteria in Table 4.65 are multiplied by the corresponding values in the
normalized matrix from Table 4.62. For example, the weight of the criterion for C11, 0.02851 will
be multiplied by the corresponding values of all alternatives of criterion C11 of the normalized
matrix. In the same way, the calculations will be done for the rest of the criteria. The criteria that
are coming under the benefit criteria category will be represented as (+) sign and the criteria which
are coming under the cost criteria category will be represented as ( - ) .The Table 4.66 represents
this information . All criteria with (+) mark are part of benefit criteria group and all criteria with

(-) mark are part of cost criteria group.

In the next step, all the values of w; = x;;" for all the alternatives are calculated. The result is shown
in Table 4.67. The last mathematical step is one in which all the values of wi~ xj;” (all the benefit
criteria) are added for all the alternatives. Similarly, all the values of wi~ x;;" (all the cost criteria)
are added for all the alternatives. The net composite score is obtained by subtracting the final score
of cost criteria from the final score of benefit criteria. The results are shown in Table 4.68.
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Table 4.63 Standardized Matrix

193

=y x

D _(XIJ) Cu Cz Ciz Cus Cis Ci Cyr Ca Ca Cos Co Cxs Cx Cyr Cuxp Ca Ca
QDI at Individual 0 1 1 1 0 1 : 1 1 0 0 L L . 0 . o
level

QDI at

organizational 0.25006 | 033341 | 1 1 060004 | 1 | 0.28579 0 0.000037 | 0.50004 | 0.50003 0 0 0 1 033333 | 1
level

QD at the

Sl 1 0 0 0 1 0 0 1 0 1 1 1 0 1 | 050013 0 1
level

D'_(X"*) Cas Ca Cs Ca Cn Cul| Cu I Cs Cs: Cs2 Cs3 Cei Cs2 Ce3 Ce Ces

= (Xij

QDI at Individual 1 | o337 | 1 0 0 0 0 | 066659 1 1| 079908 1 0 0 1 1

level

QDI at

organizational 0.33341 1 05 1 1 1 1 1 0.499912 | 0.6667 1 0.20005 | 0 1 | 062501 | 0.42864
level

QDI at the

Sl 0 0 0 | 050020 | 049991 | 1 1 0 0 0 0 0 1 1 0 0

level




Table 4.64 Standard Deviations

Standard
deviations
of xij*

0.52041 0.50917

0.57735

0.57735

0.50332

0.57735

0.57735

0.5 | 0.50918

0.57735

0.52041 0.57735

0.763619

0.57735

057735 | 057735 050917 05 | 050918 | 052915 | 052914 | 057735 | 057735 | 050518 | 0.50169

Table 4.65 Weights of Criteria
:)Aflelghts Cu ‘ Cw2 Cis Cu Cis Cis Cur Ca C22 ‘ Cas ‘ Ca Cas Cas Car Cas Ca1 Cs2
g;iteria 0.02851 | 0.02790 | 0.03163 | 0.03163 | 0.02758 | 0.03163 | 0.02851 | 0.03163 | 0.03163 | 0.02740 | 0.02790 | 0.03163 | 0.03163 | 0.03163 | 0.03163 | 0.02790 | 0.03163
dividing
SDVj for
each
criterion
‘1‘2‘25103 Css ‘ Cas Css Ca Ca Cua Cus Cuss Cs1 ‘ Cs2 ‘ Css Cs1 Cs2 Ce3 Ces Ces

0028514 | 0031634 | 0027396 | 004184 | 0031634 | 0031634 | 0031634 | 0027898 | 0.031633 | 0.027899 | 0027578 | 0028992 | 0.031634 | 0031634 | 0028515 | 0.027898
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Table 4.66 List of Benefit and Cost Criteria

Problem based learning Cu (+) _
Well defined course structure Cu (+) _
Right blend of f2f and online learning activities Cis (+) _
Appropriate use of delivery methods Cus (+) _
Support of tutor Cis (+) _
Prompt and continuous feedback Cie (+) _
personalization of course content and course structure Cur (+) —
Return on investments Ca (+) _
Self-assessment Ca2 (+) _
Strong leadership Ca3 (+) _
Evaluation by international standards Cas (+) _
Formal and informal kind of assessment Cos (+) -
F2f discussion of student’s performance Cas (+) _
Sustainability feature Ca7 (+) _
Social and Networking feature Cas (+) _
Pro_v_ision of adequate (synchronous and asynchronous) +)
facility Ca -
Modernized technology equipped infrastructure Cs2 (+) -
Availability of communication services (24 x 7) Css (+) _
Ease of use of learning management system Css (+) -
Ar_1 adec_|uate online supporft system ( e-library, online )
orientation and experts online Css -
Collaboration with international universities Cau (+) -
Awarding an authoritative degree Ca2 (+) _
Clearly defined policies and procedures Ca3 (+)

Reduction of carbon emission Cus _ Q)
Improvement of retention rate Css (+)

Lack of communication Cs1 _ Q)
Feeling of isolation Cs2 _ Q)
Effectiveness of interactions (student-student, student- teacher +)

, student- content) Cs3 -
Prior knowledge of computers Ce1 (+) _
Lack of sufficient funds and resources Ce2 _ Q)
Resistance to embrace change by stakeholders Ce3 — ()
Qualification and experience of tutor Ces (+) _
A well explained content Ces (+) -
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Table 4.67 Weights multiplied by xij*

weights
multiplied by 4 6 4 6 8
Xij”

QDI at
Individual level | 0.014018 0.017126 0.018523 | 0.018502 0.013947 0.01847 0.019172 0.018523 0.021105 0.013422 0.014046 0.018493 0.020029 0.018706 | 0.018034 0.017943 0.016862

QDI at
Organisational
level 0.015386 0.015881 0.018523 0.018502 0.016093 0.01847 0.015521 0.017735 0.016662 0.015707 0.016437 0.017796 0.017314 0.017346 0.018034 0.015665 0.018926

QDI with the
integration at
the
Stakeholder's
level 0.019488 0.015258 0.017735 0.017777 0.017523 0.017844 0.014303 0.018523 0.016662 0.017991 0.017632 0.018493 0.017314 0.018706 0.018715 0.014526 0.018926

weights
multiplied by 4 4 4 4 44 4 6 6 6 6 64
Xij"

QDI at
Individual level | 0.017431 0.017852 0.016863 | 0.022529 0.017466 0.016862 0.01741 0.016281 0.01865 0.017632 0.016064 0.018447 0.018493 0.017813 | 0.018278 0.017943

QDI at
Organisational
level 0.016249 0.019062 0.015793 0.025404 0.01865 0.018926 0.018676 0.016853 0.01865 0.016437 0.017153 0.016105 0.018493 0.018485 0.017118 0.015665

QDI at the
Stakeholder's
level 0.015658 0.017852 0.014722 0.024446 0.01865 0.018926 0.018676 0.015139 0.017466 0.014046 0.014431 0.01552 0.017796 0.018485 0.013637 0.014525
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45.1.1 Implication of Final Composite Score

In the following Table 4.68, the composite scores for all the alternatives are listed. The final
composite score implies ranking of the alternatives. The highest value of composite score signifies
Rank1 for the alternative. This Rank 1 suggests that the QDI at the individual level needs to be
implemented with the highest priority for the BLE for the higher education sector.

The alternative with the second highest composite score is ranked at the second place. The Rank
2 alternative suggests that the QDI at the organizational level needs to be implemented with the
second highest priority for the blended learning environment for the higher education sector. The
alternative with the least composite score is ranked at third place. The Rank 3 alternative suggests
that the quality development initiative at the integration of the external stakeholder’s level needs

to be implemented with the least priority for the BLE for the higher education sector.

Thus, in my opinion, in real situations, the importance of this result is immense. As with this result,
the institutions can prioritize their efforts in implementing the quality development initiatives for
assessing and enhancing the quality of the BLE. This can give management a big relief in deciding
and planning their approach for achieving the objective of assessing and enhancing the quality of
the BLE. The final ranking of alternatives is displayed in Table 4.68a.The Table 4.68a is obtained
by involving all the criteria. But when this method is applied again on the cause criteria only then

Table 4.68b is obtained. The ranking comes out similar.

Table 4.68a Final Ranking

QDI at Individual level 0.492936 | 0.089998 | 0.492936
QDI at Organizational level 0.486974 | 0.090741 | 0.486974
QDI at the integration of

external Stakeholder's level 0.480921 | 0.086469 | 0.480921
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Table 4.68b Final Ranking (Cause Criteria)

Cause Criteria

Use of SDV method Benefit

QDI at individual level 0.280932 0.054956 0.225976 Rank1
QDI at organizational level 0.260749 0.055628 0.20512 Rank2
QDI at the level by integrating

external stakeholders 0.258669 0.053747 0.204922 Rank3

In the next phase of research, the Entropy method is used to find out the weights of the criteria.

The next section explains the results of Entropy Method.

4.5.2 Results of Entropy Method

The steps for the Entropy weight method are explained in the following way:

Step 1:

Matrix after range standardization in Table 4.63 is used as the initial matrix for Xjj and Entropy
method is applied on it. The range standardization has converted the effects of different scales and
units among various criteria into a common measurable unit. So, weights can be compared fairly.
The next mathematical step is to add 1 to all the elements of Xjj .The results of matrix 1+ Xjj is

represented in Table 4.69.The next mathematical step is to add all the weights for individual

criterion ie.to calculate ¥iZ7(1 + x;;" ). The results are shown in Table 4.70.
Step 2:

In this step, the following formula is used to calculate the values of fj; for all criteriai =1, 2...... m

and j =1, 2....n, for all alternatives. The values of fjj are displayed in Table 4.71.

— 1+xi]-*
Yol (T+x*)

fij

In the next mathematical step 3, the following formula for Hj is applied. An outcome is displayed

for In fij and Sum (fij « In fij) is displayed in Table 4.72 and Table 4.73 respectively. The values of
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H; are displayed in Table 4.74. The results of Gj are displayed in Table 4.75. The application of

the following formula provides the amount of variation present for all the criteria.
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Table 4.69 Matrix 1+ Xjj
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1+ Xijj Cu Ci» Cu3 Cua Cis Ci Cyg Ca Co Cos Cos Cas Cx Cux Cas Ca1 Cs
QDI at

Individual level 1 2 1 2 1 2 2 2 2 1 1 1 2 2 1 2 1
QDI at

organizational

level 1.25006 | 1.33341 | 1 2 1.60004 | 2 | 1.25006 1 1.00004 | 1.50004 | 1.6667 2 1 1 1 1.333 2
QD at the

Stakeholder's

level 2 1 2 1 2 1 1 2 1 2 2 1 1 2 2 1 2
1+ Xij Cas Ca  Css Cau Csr, Csuz Cu Cuss Cs1 Cs2 Css Ce1 Cs2 Ce3 Ces Ces

QDI at

Individual level 2 1 2 1 2 1 1 1.66659 2 2 1.60003 2 1 2 2 2

QDI at

organizational

level 1.33341 2 1.5 | 2.49967 1 2 2 2 2 1.6667 2 1.20005 1 1 1.75002 | 1.33341
QDI at the

Stakeholder's

level 1 1 1 2 1 2 2 1 1 1 1 1 2 1 1 1




Table 4.70 Values of YZ1'(1 + x;;*)

Caizs Cau Cyp Cyp Cyx; C;z Cau Cy

4.25006 4.33341 4 5 4.60004 5 4.25006 5 4.00004 4.50004 4.6667 4 4 5 4 4.33333 5

Ce2

4.33341 4 4.5 5.49967 | 4 5 5 4.66659 | 5 4.6667 4.60003 4.20005 | 4 4 4.75002 | 4.33341
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Table 4.71 Value of fj

fii

QDI at Individual
level

0.23529

0.46153

0.4

0.4

0.21739

0.4

0.46666

0.4 0.5

0.22222

0.22222

0.4

0.22222

0.46154

0.2

QDI at
Organizational
level

0.29413

0.3077

0.4

0.4

0.34783

0.4

0.30001

0.2 0.25001

0.33334

0.33334

0.2

0.2

0.44443

0.30769

0.4

QDI at the
Stakeholder's
level

0.47058

0.23077

0.2

0.2

0.43478

0.2

0.23333

0.4 0.25

0.44444

0.44444

0.4

0.4

0.33335

0.23077

0.4

fii

QDI at Individual
level

0.46153

0.3077

0.44444

0.22221

0.22223

0.2

0.2

0.35713 | 0.44445

0.42857

0.375

0.47618

0.2

0.43243

0.45161

QDI at
Organizational
level

0.3077

0.46153

0.33333

0.44442

0.44445

0.4

0.4

0.42858 | 0.33332

0.35715

0.41667

0.28572

0.25

0.4

0.35135

0.32259

QDI at the
Stakeholder's
level

0.23077

0.23077

0.22222

0.33338

0.33332

0.4

0.4

0.21429 | 0.22223

0.21428

0.20833

0.23809

0.5

0.4

0.21622

0.2258
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Table 4.72 Values in In fij

Value of In fij Cu Cow Cis Cu Cis Cis Cu7 Ca C2 Cas Cos Cos Cos Cor Cos Ca Cs

QDI at Individual

level 14469 | -07732 | 09163 | 0.9163 | -1.5261 | -0.9163 | -0.7622 | -0.9163 | -0.6932 | -1.5041 | -1.5041 | -0.9163 | -0.6931 | -0.9163 | -1.5041 | -0.7732 | -1.6094

QDI at Organisational

level 12237 | -1.1786 | -0.9163 | -0.9163 | -1.056 | -0.9163 | -1.2039 | -1.6094 | -1.3863 | -1.0986 | -1.0986 | -1.6094 | -1.3863 | -1.6094 | -0.811 | -1.1787 | -0.9163

QDI at the

Stakeholder's level -0.7538 | -1.4664 | -1.6094 | -1.6094 | -0.8329 | -1.6094 | -1.4553 | -0.9163 | -1.3863 | -0.8109 | -0.8109 | -0.9163 | -1.3863 | -0.9163 | -1.0986 | -1.4663 | -0.9163
Css Cas Css Cau Ca Ca Cus Cus Cs1 Cs Cs3 Ce1 Ce2 Ce3 Ces Ces

QDI at Individual

level 07732 | -1.1786 | -0.8109 | -1.5041 | -1.5041 | -1.6094 | -1.6094 | -1.0296 | -0.8109 | -0.8473 | -0.9808 | -0.7419 | -1.3863 | -1.6094 | -0.8383 | -0.7949

QDI at Organisational

level 11786 | -0.7732 | -1.0986 | -0.811 | -0.8109 | -0.9163 | -0.9163 | -0.8473 | -1.0087 | -1.0296 | -0.8755 | -1.2527 | -1.3863 | -0.9163 | -1.046 | -1.1314

QDI at the

Stakeholder's level 14664 | -1.4663 | -15041 | -1.0985 | -1.0087 | -0.9163 | -0.9163 | -1.5404 | -1.5041 | -1.5405 | -1.5686 | -1.4351 | -0.6931 | -0.9163 | -1.5315 | -1.4881

Table 4.73 Value of Sum of fij*Inf;;

-1.0579

-1.0579

-1.0609

-1.0609

-1.0609

-1.0549

-1.0549

-1.0609

-1.0609

-1.0609

-1.0594

-1.0529

-1.0397

-1.0549

-1.0612

-1.06
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Table 4.74 Value of H;j

6 | Ciz | Cu Cx Cxn Cxu  Cx Cx Cy Cxp Ciu | Cxp

1.0551 1.05791 1.05492 1.05492 1.06121 1.05492 1.05643 1.05492 1.03972 1.06086 1.06086 1.05492 1.03972 1.05492 1.06086 1.05791 | 1.05492

variation

Cszs Cu Css Cu Cs2o Cu3 | Cau Css Csi Csp Cszs | Ca | Cee Ces  Ceas  Ces

1.05791 | 1.03972 | 1.06086 | 1.03621 | 1.03972 | 1.05492 | 1.05492 | 1.06094 | 1.05492 | 1.06094 | 1.06121 | 1.05293 | 1.03972 | 1.03972 | 1.06012 | 1.05791

Table 4.75 Value of 1-Hj = Gj

Cu Cz Cu Cis Cp | Ciz Couu | Cxn | Cxs Cou Cxs | Cp | Cyr | Cg Car Ca

-0.0551 -0.0579 -0.0549 | -0.0549 | -0.0612 | -0.0549 | -0.0564 | -0.0549 | -0.0397 | -0.0609 | -0.0609 | -0.0549 | -0.0397 | -0.0549 | -0.0609 | -0.0579 | -0.0549

Cas Css Cu Csx | Css Cus
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The Table 4.75 provides the value of G;. The higher value of Gj means higher value of weight
for the particular criterion (j).The weight (w;) of the criterion is explained in the following step.
In the last mathematical step, the weight of the criterion is calculated by the following method:

Gj
J=n ..
2j—1GJ

j =

The higher value of G; for each criterion j = 1, 2, 3...n will lead to the higher value of w;j .The
results of wj are given in Table 4.76.

In the last step, the weights of criteria are multiplied with the values of criteria from Table 4.63.
This scores belong to either to the group of benefit criteria (represented with (+) sign) or to the
group of cost criteria (represented with (-) sign). The results of this computation are given in
Table 4.77.
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Table 4.76 Weights

0.03213 0.03377 | 0.02316 | 0.03203 | 0.03569 | 0.03203 | 0.03213 | 0.03203 | 0.02316 | 0.03549 | 0.03554 | 0.02316 | 0.02316 | 0.03203 | 0.02316 | 0.03377 | 0.03203

Weights

0.03377 0.02316 | 0.03549 | 0.02112 | 0.02316 | 0.03203 | 0.03203 | 0.03554 | 0.03203 | 0.03554 | 0.03569 | 0.03086 | 0.02316 | 0.02316 | 0.03506 [ 0.03377

Table 4.77 Weights multiplied by Xij

Weights * xij Cu(*) Cn(*) Cu®H) ‘ Cu(*) Cuis(+) Cu(+) Cu(+) Ca(t) Cax(+) | Caxu(#) Cau(+) Cx(+) Cx(+) Cx(+) Cax(+) Cau(+) Cx(+)

o IR 0.02073 | 0.01356 | 0.01873 | 0.01805 | 0.0187 | 0.0216 0.01875 | 0.01545 | 0.01739 | 0.01789 | 0.01354 | 0.01467 | 0.01894 | 0.0132 0.02172 | 0.01707
QDI at Organisational

level 001734 | 0.01922 | 0.01356 | 0.01873 | 0.02083 | 0.0187 | 0.01749 | 0.01795 | 0.0122 0.02035 | 0.02094 | 0.01303 | 0.01268 | 0.01756 | 0.0132 0.01896 | 0.01916
QDI at the
externalStakeholder's level | 0.02196 | 0.01847 | 0.01299 | 0.018 0.02268 | 0.01806 | 0.01612 | 0.01875 | 0.0122 0.0233 0.02246 | 0.01354 | 0.01268 | 0.01894 | 0.0137 0.01758 | 0.01916

QDIjatindividtalicvel 0.020642 | 0.013071 | 0.021844 | 0.011371 | 0.012788 | 0.01707 | 0.017625 | 0.02074 0.018881 | 0.02246 0.020791 | 0.019637 | 0.013541 | 0.013042 | 0.022472 | 0.021717
QDI at Organisational

level 0.019243 | 0.013957 | 0.020457 | 0.012822 | 0.013655 | 0.01916 | 0.018907 | 0.021468 | 0.018881 | 0.020937 | 0.0222 0.017144 | 0.013541 | 0.013535 | 0.021045 | 0.01896
QDI at the external
Stakeholder's level 0.018543 | 0.013071 | 0.019071 | 0.012338 | 0.013655 | 0.01916 | 0.018907 | 0.019285 | 0.017682 | 0.017892 | 0.018677 | 0.01652 0.01303 0.013535 | 0.016765 | 0.017581

206



The scores of the benefit criteria for all the alternatives are added .Similarly, the scores of the cost
criteria for all alternatives are added. The composite score is obtained by subtracting the total cost
criteria value from the total benefit criteria value as shown in the following Table 4.78a.The net
results of ranking of alternatives for cause criteria are displayed in Table 4.78b.

Table 4.78a Net Results of Ranking of Alternatives for all criteria

QDI at Individual level 0.4997 0.08328 0.41643 Rank 1
QDI at Organizational level 0.49513 0.08288 0.41226 Rank 2
QDI at the external

Stakeholder's level 0.48627 0.07887 0.4074 Rank 3

Table 4.78b Net Results of Ranking of Alternatives for cause criteria

Cause Criteria

Use of Entropy method Benefit
QDI at individual level 0.27838 0.04546 0.23292 Rank 1
QDI at organizational level 0.27598 0.04596 0.23003 Rank 2

QDI at the level by integrating
external stakeholders 0.27487 0.04425 0.23063 Rank 3

The implication of ranking is being explained in the next subsection.

4.5.2.1 Implication of Ranking

The alternative with the highest value of the composite score is ranked at the first place. This Rank
1 alternative suggests that the QDI at the individual level needs to be implemented with the highest
priority for the BLE for the higher education sector. The alternative with the second highest
composite score is ranked at the second place. The Rank 2 alternative suggests that the QDI at the
organizational level needs to be implemented with the second highest priority for the blended
learning environment for the higher education sector. The alternative with the least composite
score is ranked at the third place. The Rank 3 alternative suggests that the QDI at the stakeholder’s
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level needs to be implemented with the least priority for the BLE for the higher education sector.
The same ranking in Table 4.78a and 4.78b represents the robustness of ranking. In the next

section, the robustness of the ranking is validated with the help of sensitivity analysis.

4.6 Results of Sensitivity Analysis

The sensitivity analysis is conducted to see the criticality degree of criterion, Ces (Qualification
and experience of tutor), which turns out as the most critical component as outcome of the
DEMATEL technique. An approximation method in which Ak is changing in steps say 0.01 until
the ranking of alternatives is reversed. In this research the following steps are taken to find out the

criticality degree of Cea.
Step 1:
All the original weights of the criteria are written in the following Table 4.79.

Step 2:

Now the weight of Ceas is reduced in a small step of 0.01 as per Eq19. The weight of Cea is
reduced by 0.01, the new weight becomes 0.024007 and the weights of all other criteria are also
normalized by dividing it with 0.99 (sum of weights of all criteria except Ces and criterion Ces).
The weights of all other criteria are normalized with the help of the formula in Eq 20 and are
displayed in the following Table 4.80. In Table 4.80, Al is used for first alternative. A2 is used
for second alternative and A3 is used for third alternative.

Step 3:

The new normalized weights are once again multiplied with the normalized performance matrix

and the results are displayed in the following Table 4.81.
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Table 4.79 Original Weights

Weights
Ci C C

1 12 13
0.032132 | 0.033767 | 0.023162
Css Cas Css

0.033767 | 0.023162 | 0.035487

0.021117

0.023162

Cq

5
C

42

Cis

43

0.032025

C17

Cu

0.032025

Ca

Cus

0.035538

C

22
0.023164

23
Cs1

0.032025

Cas

0.035487

Cs

0.035538

Cas

0.035538

Cs3

0.035692

Cas

Ce1

0.030862

Cas

Ce2

0.023162

0.023162

0.035056

0.033767

Table 4.80 New weights

New
weights

0.032457 | 0.034108 | 0.023396

0.034108

0.023396 | 0.035845

0.032349

0.02133

0.036052

0.023396

0.032349

0.032349

0.032457

0.032349

0.032349

0.035897

0.023398

0.032349

0.035846

0.035897

0.035897

0.036052

0.023396

0.031173

0.023396

0.023396

0.032349

0.023396

0.023396

0.035411

0.034107

0.024007

0.032349
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Table 4.81 Final Matrix Multiplied with Normalized Parameters

Alternative
s
Al
0.015957 0.020938 0.013699 0.018921 0.018232 0.018887 0.021823 0.018941 0.01561 0.017562 0.018073 0.013677 0.014813 | 0.019129 0.013338 0.021936 | 0.017243
A2
0.017514 0.019416 0.013699 0.018921 0.021038 | 0.018887 0.017667 0.018135 0.012324 | 0.020551 0.021149 0.013162 0.012805 | 0.017738 0.013338 0.019151 0.019354
A3
0.022183 0.018654 0.013116 0.018179 0.022908 | 0.018247 0.016281 0.018941 0.012324 | 0.02354 0.022686 0.013677 0.012805 | 0.019129 0.013841 0.017758 | 0.019354
Alternative
s
Al
0.02085 0.013203 0.022064 0.011485 0.012918 | 0.017243 0.017804 0.02095 0.019071 0.022686 0.021001 0.019835 0.013677 0.013174 0.022774 0.015389
A2
0.019437 0.014098 0.020664 0.012951 0.013793 | 0.019354 0.019098 0.021685 0.019071 0.021149 0.022424 0.017317 0.013677 0.013671 0.019883 0.014412
A3
0.01873 0.013203 0.019263 0.012463 0.013793 | 0.019354 0.019098 0.01948 0.017861 0.018073 0.018865 0.016687 0.013162 0.013671 0.018437 0.011481
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Step 4:

All the values of benefit criteria (the criteria which are represented by (+)) are calculated. All the

values of cost criteria (the criteria which are represented by (-)) are calculated. The final rankings

displayed in the following Table 4.82 were deduced by subtracting the sum of cost criteria (denoted

by (=) sign) from the sum of benefit criteria (denoted by (+) sign) for all the alternatives.

Table 4.82 Final Output

Quality development initiative at individual

level (A1) 0.479249 0.086413 0.392836(Rank1)
Quality development initiative at the

organizational level(A2) 0.471513 0.086667 0.384846(Rank2)
Quality development initiative with the

integration of external stakeholders(A3) 0.466028 0.081865 0.384164(Rank3)

The outcome of net value from Table 4.82 clearly indicates that there is no change in the new

ranking of the alternatives. Therefore, the previously taken steps need to be repeated once again.

This time the original weight of criterion is reduced by 0.02. The same steps are once again

repeated as per Eq 19, Eq 20, and Eq 21. The results are displayed in following Tables: Table 4.83,

Table 4.84, and Table 4.85.
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Table 4.83 Original Weights Table

Weights;

0.032132 | 0.033767 | 0.023162 | 0.032025 | 0.035692 | 0.032025 | 0.032132 | 0.032025 | 0.023164 | 0.035487 | 0.035538 | 0.023162 | 0.023162 | 0.032025 | 0.023162 | 0.033766 | 0.032025

Cass Ca Css Cu Ca Cus Cu Css Csi Cs: Css Ce1 Ce2 Ces Ces Coes

0.033767 | 0.023162 | 0.035487 | 0.021117 | 0.023162 | 0.032025 | 0.032025 | 0.035538 | 0.032025 | 0.035538 | 0.035692 | 0.030862 | 0.023162 | 0.023162 | 0.035056 | 0.033767

4.84 New Weights by Reducing Weight of Ces by 0.02

New
Wj

Cu Cop Cis Cia Cis Cis Cyz Coa C2 Cos Cos Cos Cos Cox Cos Cat Ca

0.032788 0.034456 0.023635 0.032679 0.03642 0.032679 0.032788 0.032679 0.023637 0.036211 0.036263 0.023635 0.023635 0.032679 0.023635 0.034455 0.032679

Cas Ca Css Cau Ca Cus Cu Css Csi Cs Css Coe1 Ce2 Ces Ces Coes

0.034456 0.023635 0.036211 0.021548 0.02363 0.032679 0.032679 0.036263 0.032679 0.036263 0.03642 0.031492 0.023635 0.023635 0.035772 0.014048
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Table 4.85 Resultant of Weights Multiplied with Normalized Parameters

Alternatives Cus(+) Cwi(+) Cur(+) C2(+)

AL 0.016120 | 0.021152 | 0.013839 | 0.019114 | 0.018418 | 0.0219080 | 0.022046 | 0.019135 | 0.015770 | 0.017741 | 0.018257 | 0.013817 | 0.014964 | 0.019324 | 0.013474 | 0.022159 | 0.017419
A2 0.017693 | 0.019614 | 0.013839 | 0.019114 | 0.021253 | 0.019080 | 0.017847 | 0.018320 | 0.012450 | 0.020761 | 0.021365 | 0.013296 | 0.012936 | 0.017919 | 0.013474 | 0.019346 | 0.019551
A3 0.022410 | 0.018845 | 0.013250 | 0.018364 | 0.023142 | 0.018433 | 0.016448 | 0.019135 | 0.012450 | 0.023780 | 0.022918 | 0.013817 | 0.012936 | 0.019324 | 0.013982 | 0.017940 | 0.019551
Alternatives

AL 0.021063 | 0.013338 | 0.022290 | 0.011603 | 0.013049 | 0.017419 | 0.017985 | 0.021164 | 0.019266 | 0.022918 | 0.021215 | 0.020038 | 0.013817 | 0.013309 | 0.023007 | 0.009005

A2 0.019636 | 0.014242 | 0.020875 | 0.013084 | 0.013934 | 0.019551 | 0.019293 | 0.021906 | 0.019266 | 0.021365 | 0.022653 | 0.017494 | 0.013817 | 0.013811 | 0.020086 | 0.008433

A3 0.018921 | 0.013338 | 0.019460 | 0.012590 | 0.013934 | 0.019551 | 0.019293 | 0.019679 | 0.018043 | 0.018257 | 0.019058 | 0.016858 | 0.013296 | 0.013811 | 0.018625 | 0.006718
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Step 4:

The final rankings displayed in the following Table 4.86 are deduced by subtracting the sum of
cost criteria (denoted by (=) sign) from the sum of the benefit criteria (denoted by (+) sign) for all
the alternatives from the previous Table 4.85.

Table 4.86 Final Output

Net value
Rank(Change in
Ranking)
QDI at individual level (A1) 0.477598 0.087295 0.390304(Rank1)
QDI at the organizational level(A2) 0.470198 0.087551 0.382647(Rank3)
QDI with the integration of external
stakeholders(A3) 0.465904 0.0827 0.383204(Rank2)

The outcome of net value from Table 4.86 clearly indicates that there is change in the ranking. The
rank2 is given to A3 and rank3 is given to A2.The criticality degree of criterion Ces= smallest
possible % of change in the weight of criterion which brings the change in the rankings. By
reducing the original weight (0. 0.033767) of Cea is reduced by 0.02, the new weight of criterion
becomes 0.014048.The percentage change is given by the calculations, [(0.014048 -0.033767) /
0.033767]* 100 which is numerically equal to (-58.3972%). The (-) sign indicates the decrease

in the value.

Des = 58.3972%
The sensitivity coefficient of criterion Ces, Sens (Ces) = 1/ 0.583972=1.72

This result indicates that the original ranking in the assessment model is really meaningful, and it
is making the assessment system very robust. Hence it validates the order of ranking. So according
to this result, this sensitivity analysis ends with the assurance that the present system of ranking is
quite robust and institutions can implement such initiatives in the BLE without any doubt. Next, a

brief on the development of framework is explained in next section.
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4.7 Brief on Development of Framework

The framework is taking the shape with the end of the Sensitivity Analysis. The framework is
going to join the result of Learners responses (through the use of Exploratory Factor Analysis)
with the result of Faculty’s responses (through the application of the DEMATEL
method).Afterwards, the combined result is applied on the external stakeholders responses
(through the use of the MOORA method).The alternatives of management strategy are written in
terms of quality development. The result indicates the prioritization by ranking the alternatives.
This whole structure is represented in the next chapter. A further attempt will be to optimize the
framework by applying the EFQM method on only cause criteria (through the application of the
RADAR approach) so that the institutions can do self-assessment by adopting it.

4.8 Summary

This chapter is covering all analytical methods in order to develop an assessment framework in
the TQM perspective. The results of all these analytical techniques (Basic analysis, Exploratory
Factor analysis, DEMATEL technique, MOORA technique and Sensitivity analysis) have helped
in the development of an assessment framework for the BLE in higher education sector. This is an

attempt to introduce more objectivism in the subjective nature of quality.

The next chapter details the formulated framework. The TQM based method (EFQM excellence
model) will be used in order to assess the causing criteria only which is an ideal way to bring
excellence in the BLE because the quality of effect criteria will automatically improve as it is
totally dependent upon the quality of cause criteria. The results of the DEMATEL and the MOORA
method are combined together (only for the group of cause criteria). The EFQM method will be
applied on the combined result which will further help the institutions to do self-assessment. The

next chapter is explaining it in a detailed way.
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Chapter 5: Framework

5.1 Introduction

The use of analytical techniques in this study has offered a framework to attain superior quality
learning environment in the field of higher education. A thorough review of literature on blended
learning, TQM, and other related assessment models has revealed a set of 33 variables under six
main factors which are important for the quality related activities happening in pedagogical, social,

technological, organizational, and evaluation and assessment components of the BLE.

5.2 Development of Framework

This framework in Figure 5.1 is an attempt to combine the findings of literature review, interviews,
adopted analytical methods and, TQM assessment techniques to provide the superior quality BLE.
Initially, the different 33 variables under five dimensions: pedagogical, social, technological,
organizational, and evaluation and assessment (obtained through literature review and interviews)
are used to design the questionnaire instrument. This questionnaire is given to learners to get the
first hand information. The learners are the main stakeholders. Hence the responses of learners
play the most significant role in the formation of framework. The responses are analyzed with the
help of exploratory factor analysis. This factor analysis has divided all the initial variables of
questionnaire into 6 main factors. The 6 factors (F1, F2, F3, F4, F5 and F6) and underlying 33
criteria (C11 to Cy17, C21 to Cas, Ca1 to Css, Ca1 to Cas, Cs1 to Csz and Ce1 to Ces). The results of this

analysis are clearly displayed in Figure 5.1.

Next, the results of the exploratory factor analysis are discussed with the faculty members. The
DEMATEL technique is applied on faculty responses. This method divides the factors and criteria
into the cause group (cause factors and cause criteria) and effect group (effect factors and effect
criteria). The DEMATEL technique is also used to find out the most influenced, the most impacted,

and the most related (factor and criterion) respectively. This division helps the decision makers to
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pay more attention to the factors and criteria which are under the cause group because the factors

and criteria which are under the effect group are getting the effect from the cause group only.

The factors in the cause group are: Technical and technological competence (F3) and Effective
communication and interaction competence (F5). The criteria in the cause group are written in the
descending order of their prominence: Qualification and experience of tutor, A well explained
content, Prior knowledge of computers, Lack of sufficient funds and resources, A well-defined
course structure, Support of tutor, Problem based learning , Right blend of f2f and online learning
activities , Face-to-Face discussion of student’s performance, Ease of use of learning management
system, Provision of adequate (synchronous and asynchronous) facility, Formal and informal kind
of assessment, Modernized technology equipped infrastructure, Resistance to embrace change by
stakeholders, Personalization of course content and course structure, Availability of
communication services (24/7), Lack of communication, and lastly Clearly defined policies and

procedures.

The most prominent criterion Ces out of all these criteria is the “Qualification and experience of
tutor”. This criterion is the master influencer . The most related criterion is the “Appropriate use of
delivery methods”. All these results can help the decision maker from the top management to take
the right action in dealing with these results. The design and implementation of the quality strategy
must embed all these parameters carefully. The Table 5.1 shows the criterion values from their
highest value of influence to the lowest value of influence. The criterion Ces “Qualification and
experience of tutor” has the highest influence on the other criteria and Cas3 “Clearly defined policies

and procedures” has the lowest influence in the cause group.

In real life situation, the institutions can opt to focus on only cause criteria because if institutions
can optimize the quality dimension of all cause criteria, then the effect criteria quality will be
optimized automatically without any extra effort. The Table 5.1can be thoughtfully considered in

implementing the quality development initiatives by the top management.
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Table 5.1 Level of Influence from highest to lowest value

2.837688225(highest influence)

Ces - Qualification and experience of tutor

2.777869036

Ces- A well explained content

2.034651596

Ca3- Strong leadership

1.208448916

Ce1- Prior knowledge of computers

1.090748262

Cs2 -Lack of sufficient funds and resources

1.067042639

C1-Well defined course structure

1.044303053

Cis -Support of tutor

0.830055643 Ci11 -Problem based learning

0.758450005 Ci3- Right blend of f2f and online learning activities
0.475032039 Ca6 -F2f discussion of student’s performance
0.462476284 Cs4 -Ease of use of learning management system
0.432574984 Cs1 -Provision of adequate (synchronous and

asynchronous) facility

0.261657674

Cas- Formal and informal kind of assessment

0.258379153

Cs2- Modernized technology equipped infrastructure

0.246752904

Ces- Resistance to embrace change by stakeholders

0.21211506

Ci7- Personalization of course content and course
structure

0.115996624

Cs3- Availability of communication services (24 x 7)

0.083403822

Cs:- Lack of communication

0.019197819 (Lowest Influence)

Ca3- Clearly defined policies and procedures
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Table 5.2 Negative values of (D-R) from the effect group

Negative values of (D —R)from

Effect group

-0.080198511(Highest Influence)

Level of Influence from highest to lowest value

Css An adequate online support system

-0.110324804

CiaAppropriate use of delivery methods

-0.163759146

Cs2 Feeling of isolation

-0.293307869

Ca4 Evaluation by international standards

-0.318595298

Ci6 Prompt and continuous feedback

-0.498136997

Css3 Effectiveness of interactions

-0.873212434

C,, Self-assessment

-1.244212169

Css Improvement of retention rate

-1.273204735

Ca2 Awarding an authoritative degree

-1.936526623

CasSocial and Networking feature

-2.204753507

C,1 Return on investments

-2.270533498

CssReduction of carbon emission

-2.461364976

C,7Sustainability feature

-2.488713171(Lowest Influence) Ca1 Collaboration with international universities

In Table 5.2, the effect group criteria are listed as: An adequate online support system, Appropriate
use of delivery methods, Feeling of isolation, Evaluation by international standards, Prompt and
continuous feedback, Effectiveness of interactions, Self-assessment, Improvement of retention
rate, Awarding an authoritative degree, Social and Networking feature, Return on investment,
Reduction of carbon emission, Sustainability feature, and Collaboration with international

universities.

Next, the MOORA method is applied on all criteria. The rationale for using the MOORA method
is to use multi objective optimization method to prioritize the quality development initiatives.
From the work of researcher Stracke (2010) in quality, it was quite evident that the quality
development initiatives need to be implemented at three levels to support the idea of developing
the quality culture companywide. The MOORA method gives ranking to these alternatives: QDI
at the individual level (Rankl), QDI at the organizational level (Rank2), and QDI with the
integration at the external stakeholders’ level (Rank3).This ranking helps the decision makers at

the top management level to introduce this result as a part of management strategy.
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Moreover, the use of the MOORA technigue on the cause criteria only provides the ranking to the
alternatives: Al, A2, and A3. The result is: Rank1 to Al, Rank2 to A2 and Rank3 to A3.The Figure

5.1 shows this result.

In addition, the other fact can be concluded that in reality if the institutions only take into account
the cause group criteria in prioritization of quality development initiatives, then it will lead to not
only saving of big amount of efforts but also will result in achieving more output, more satisfaction,

and saving of a lot of time and resources. The savings can be invested also in improving quality.

The top management has to be motivated to take proper actions in the development of quality
culture in the institution. A proper strategy needs to be carefully designed which entails the result
of prioritization of cause criteria. The adoption of this kind of strategy can lead to not only savings
of big amount of efforts, time and resources but also will result in achieving more output and
satisfaction. In the next subsection, the results of DEMATEL and MOORA are combined together
with the help of quality expert.
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Figure 5.1: Framework
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5.2.1 Combining the Results of DEMATEL and MOORA in Framework

The DEMATEL technique resulted in dividing the quality criteria of the blended learning
environment in the cause and effect criteria. The MOORA technique has helped in ranking the
levels of quality development implementation initiatives: at the individual level (Rankl), at the
organizational level (Rank2) and, at the external stakeholder level (Rank3). Afterwards, the results
of the DEMATEL and the MOORA method are combined by separating the cause criteria under

three alternatives as shown in the following Table 5.3 and displayed in Figure 5.1.
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Table 5.3 Combining the Results of the DEMATEL and MOORA Method

Quality development initiative
at individual level (Rank1)

Quality development initiative at
organizational level (Rank2)

Quality development initiative by
integrating external stakeholder
(employer, technology suppliers,
social and environment activists,
government and industry
representatives) level (Rank3)

Ces Qualification and experience
of tutor

Cs2 Modernized technology equipped
infrastructure

Cys Formal and informal kind of
assessment

Cs:Lack of communication

Ca3 Strong leadership

Ces A well explained content

Cs2 Lack of sufficient funds and
resources

Ce1 Prior knowledge of
computers

C12Well defined course structure

Cis Support of tutor

Cs2 Modernized technology equipped
infrastructure

Ciz Right blend of f2f and online
learning activities

Ces Resistance to embrace change by
stakeholders

Ca6 F2f discussion of student’s
performance

C11 Problem based learning

C17 Personalization of course
content and course structure

Cas Ease of use of learning
management system

Ca1 Provision of adequate
(synchronous and asynchronous)
facility

Csz Provision of communication
services (241 7)

Ca3 Clearly defined policies and
procedures
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The implication of this result is that the educational institutions can use a logical approach in
achieving excellence in the quality development of the BLE. This logical approach results in
saving not only lot of efforts, time, and money for institution but also help in bringing excellence
in the quality development and assessment activity because the institution is aware of the fact that

what level of priority should be given to different cause criteria.

Now, in the last stage, The TQM assessment model, EFQM is applied on the cause criteria to
assess the quality of BLE. This application results in to superior quality BLE which is the final

result of this research (see Figure 5.1).

The full application of EFQM excellence model on the combined results of DEMATEL and
MOORA is explained very clearly in the next section.

5.3 Application of EFQM model on the combined result of
DEMATEL and MOORA

All the cause group criteria can be divided into five enablers of EFQM. These five enabler criteria
of EFQM are: leadership, people, policy and strategy, partnership and resources, and processes.

These are shown in following Table 5.4.
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Table 5.4 Division of Cause Criteria under EFQM Enablers

Ca3 Strong leadership(leadership)

Ce1 Prior knowledge of computers(People)

CesQualification and experience of Tutor(People)

C1s Support of tutor(People)

Cz2Modernised technology equipped infrastructure(resource)

Cs1 Lack of Communication(process)

C13 Right blend of f2f and online learning activities(process)

Ce3 Resistance to embrace change by stakeholders(process)

C43 Clearly defined policies and procedures(resource)

Cas F2f discussion of student’s performance (process)

C17 Personalization of course content and course structure(process)

C11 Problem based learning(resource)

Ce2 Lack of sufficient funds and resources(resources)

C12Well defined course structure(resource)

Ca4 Ease of use of learning management system (resource)

Ces A well explained content(resource)

Ca1 Provision of adequate (synchronous and asynchronous) facility(resource)

Cas Availability of communication services (24 x 7)(resource)

Ca3 Clearly defined policies and procedures(policy)

Cas Formal and informal kind of assessment(strategy)

In Table 5.4, all cause criteria are divided into fine main enablers of the EFQM model: leadership,
people, policy and strategy, partnership and resources, and processes. The criteria under leadership

enabler are: strong leadership.

Similarly, the criteria under people enabler criterion are: Prior knowledge of computers and

Support of tutor.

The criteria under policy and strategy enabler criterion are: Clearly defined policies and procedures
and Formal and informal kind of assessment.
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The criteria under resource and partnership criterion are: Problem based learning, Lack of
sufficient funds and resources, Ease of use of learning management system, Well defined course
structure, A well explained content, Provision of adequate (synchronous and asynchronous)
facility, and Availability of communication services (24/7).

Lastly, the criteria under process enabler criterion are: Right blend of f2f and online learning
activities, Resistance to embrace change by stakeholders, and Lack of communication. In the next
section, the RADAR method is used for applying EFQM method.
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5.4 Application of EFQM model

The whole RADAR approach is shown for all cause criteria in Table 5.5.

Table 5.5 RADAR Approach

b. Proficient use of
computers

activities

b. Learners are
benefitted

with this knowledge

course to build up
the minimum level
of computer
knowledge

(Cause) What should How to achieve How to Deploy this | How to achieve How to achieve criterion’s
Criterion criterion contribute | criterion ‘s criterion(DEPLOY) | criterion’s refinement (Refinement)
as results(RESULT) effectiveness assessment(Assessm
(Approach) ent)
1. Prior a. Satisfied learners in a. Make Effective use afa. By arranging a. Learner can be a. By conducting one assessme
knowledge of the learning computers in the trainings before asked to submit a before the start of the course
computers Environment blended learning the start of the document before find out the average level of

starting a course
indicating that
he/she has prior
knowledge of
computer

b. During staffing of
faculty members and
staff

computer knowledge

b. Provision of online trainings
to the registered learners

c. Provision of recorded trainin
d. Implementing a strategy

in which faculty members are
sharing their prior knowledge
of computers with other
learners and colleagues during
the induction program

e. Providing help desk

2.Personalizati
on of course
content

a. Satisfied ,more
independent and
knowledgeable
learner

b. Learners are
benefitted with this
personalized
knowledge

a. Continuous
facilitation from
faculty to improve
learner’s skills and
satisfaction level

as per the needs and

b. Provision of content

a. Providing the list
of learners with
different learning
styles to faculty
members before
the start of course

a. By checking the
availability of
number and kind of
resources on the
same content by
HOD or subject
heads

a. Appropriate training to HOD
subject heads, faculty
members and staff to
enhance skills for
personalization of course
content and structure

b. learners are being informed

to

gs

through different ways to
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c. Special need
learners are
benefitted by this
attempt.

requirements of
learner

c. By keeping a track
of all learners’s
results

b. Providing latest
kind of trainings
and resources to
faculty members to
keep them
equipped with new
innovations

c. Providing special
time to faculty
members in their
schedule to work
collaboratively and
share their
knowledge for the
development of
these resources.

b. By taking feedback
from the learners on
their satisfaction
levels from the
existing use of
personalization of
course content

make use of facility of
personalization of course
content

c. By doing collaboration with
the partner colleges or use
free online resources to add
resources in resource
repository and make an effort
to personalize course content

3. Support of
tutor

a. Satisfied and
contented learners
b. Continuous
improvement in the
learner’s
performance

a. Provision of online
support as well as f2f
support as per the
strategy of institution
and requirements of
learner

b. Clarification on the
role of tutor during
the induction program
to both learners and
faculty members.

c. Proper trainings to
use effectively the
teaching resources
through latest
technology and tools
d. Tutor is rewarded
for dedicated work

a. By explaining
clearly the role of
tutor in the
handbook of
organization

b. By giving
feedback to tutor
(learners opinion)
time to time during
the course so that
he/she can
improve his/her
efforts to provide
support as per
learner

c. Provision of
sending online

a. Learner’s
satisfaction

b. Provision of
support as per the
strategy of
institution and
requirements of
learner

c. Change in
Learner’s results and
performance after
support.

a. Right planning and
managing, to appoint an

is required to appoint right
tutor, appropriate number of
hours and expert (number of
hours )

b. Provision of the right kind
of technology and resources.
¢. Provision of more than one
online tutor for some difficult
courses.

d. Provision of expected
competence level of tutor
from the institution
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comments to
learner

4, Lack of
communicatio
n

a. Poor learning

b. Dissatisfaction in
learners and
employees

a. Providing Proper
trainings to emphasize
the importance of
effective

a. By taking
feedback from
learners and
faculty members

a. Dissatisfaction in
the learning
environment

b. In efficient use of

a. Proper trainings needs to be
conducted for all (learners,
faculty and teaching staff)

b. Provision of updated

c. Learner’s bad communication b. Providing technology and tools | version of related software

results or poor b. Providing Proper support to c. Non availability of | and tools.

performance trainings to emphasize | overcome this appropriate trainings | c. Immediate services are
the use of limitation of on the effective use | available in case help is
effective learners and of communication required to use
communication tools | faculty members facilities and tools communication tools

effectively.
5. Face to face | a. Improved a. Provision of a. Availability of an | a. High satisfaction a. This activity needs to be

discussion of

performance and

immediate F2F

easy and known

level

systematically designed and

student’s results discussion of student’s | method for faculty | b. Improved managed.
performance | b. Contented, well performance( if members to student’s b. This activity needs to be
informed and needed) must be in conduct either performance delivered by keeping learner’s
confident institution’s strategy online or physical c. The use of right personal details in mind.
learner which means either face to face tool of
online or physical discussion as per communication c. Learner must be conveyed
face-to-face the need and which means either very clearly about the
discussion access of learner physical face to face | performance indicators
or use of available
tools for
synchronous
communication
6. A well a. Confident and a. The faculty a. Make the a. Learner’s a. Collaboration with other
explained satisfied learners members should get it | recordings of the satisfaction and universities as a policy or
content b. Learners are able | checked through content and results through partnership for

to explain it to other
learners

c. Learners are able
to apply knowledge

subject experts before
explaining either
online or offline

provide it online so
that learners can
avail it as per their

b. Attendance for
lectures

c. Explanation of
content using variety

teaching same content

b. Involvement in the projects
where learned knowledge can
be applied in reality.

229




in real world
situations.

b. Attendance of
learners for lectures
should be a criteria to
continuously check

the quality of content.

c. Explanation of
content using all
learning styles in
mind.

convenience and
flexibility

of real time
situations

d. Content is
produced, delivered
and managed
carefully

e .The number of
times the learner
have logged in for
some particular
content

7.
Qualification
and
Experience of
tutor

a. Learner’s good
results

b. High satisfaction
rate of learner

c. High retention
rate in course

a. To check these
parameters
:Qualification and
Experience of tutor
before appointment
b. To check these
parameters
:Qualification and
Experience of tutor
through the kind of
research and projects
, they are involved in.

a. Providing the
introduction of
qualification and
experience of tutor
on institution’s
web page

b. Requesting the
faculty members to
demonstrate their
qualification and
experience through
real time activities

a. Learner’s
satisfaction and
results

b. The introduction
of innovative tools
and techniques

a. Faculty members are
motivated to be involved in
the research activities and
trainings programs

b. Collaboration with other
faculty members

during seminars and
conferences to learn new
effective ways of teaching

8. Problem
based
learning

a. Providing more
depth knowledge of
the content to
learner

b. More
engagement by
connecting with real
world problems

c. Learning by doing
in problem based
learning bring

a. Introduction of
learning by doing
concept in curriculum
b. More involvement
with industry and
society related
projects which a
learner can relate
with.

c. Frequent use of
industrial site visits

a. To provide more
opportunities to
work while
studying.

b. By involving
them in group
work and projects
for Effective
learning through
the use of
modernized

a. More confident
learners

b. More placements
from campus

c. Happy employers
d. More renowned
institution

e. More effective and
deep learning for life
long

a. Institution must make an
effort to engage learners in
learning one of the skills of
their choice mandatory so
that they learn to think
analytically

b. More encouragement to
make curriculum related to
problem based learning
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patience, confidence
and work like
simulation which
help them to
become
independent and
decisive in his/her
choices

either online or in
person

d. More time needs to
be given in curriculum
to involve students in
industry and society
related activities to
get experience of real
world problems while
working

technology
equipped
infrastructure and
resources

¢. Making compulsory to teach
the learned skills to the other
learners by every learner

9.Ease of use
of LMS
(learning
management
system)

a. More flexibility to
learners

b. Extensive use of
LMS by learners and
faculty members
during course

c. Effective way of
assessing learner’s
results d. Effective
learning through the
use of problem
based learning. e.
Effective use of e-
services and e-
library through LMS

a. To make it easy to
use for Learners and
faculty through
frequent and effective
trainings.

b. To make it
mandatory to use this
tool in learning and
teaching activities.

a. By keeping a
check on its use
initially before
making it as
routine of using it
for all learning and
teaching activities

a. Learners and
faculty members are
using it extensively
and effectively

b. Most of the
blended learning
activities require

the frequent use of
LMS in learning
environment

c. Learners feel
comfortable and give
Nno excuses in using
LMS.

d. Extensive use of e-
services and e-
library through LMS

a. Continuous trainings so that
everyone in the learning
environment feels
comfortable to use it

b. Incorporation of latest
updates in LMS technology

10. Provision
of adequate
synchronous
and
asynchronous
facility

a. Learners and
faculty members are
using it effectively
b. Most of the
blended learning
activities require

a. An easy access of
use of synchronous
and asynchronous
tools | the learning
environment

b. An arrangement
with the companies

a. The top
management of
the institution
must make an
effort so that the
awareness is made
at all levels of

a. Extensive use of
synchronous and
asynchronous tools
by learners and
faculty members

b. Most of the
blended learning

a. More frequent trainings on
their effective use

b. Incorporation of latest
updates in synchronous and
asynchronous tools by the top
IT companies like Microsoft.
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the frequent use of
synchronous and
asynchronous tools
in learning
environment

c. Learners feel
comfortable in using
adequate
synchronous and
asynchronous tools
d. Learners feel
autonomous in
selecting the tool of
their choice

like Microsoft to keep
updated the learning
environment with
latest innovations

in the field of
synchronous and
asynchronous tools

institution about
the provision of
adequate
synchronous and
asynchronous
tools

activities in the
course curriculum
require

the frequent use of
synchronous and
asynchronous tools
in learning
environment

c. By checking
learners reaction
that whether they
feel comfortable in
using synchronous
and asynchronous
tools

11. Availability | a. More flexibility a. To provide the a. To communicate | a. More satisfied and | a. Management needs to
of and mobility for latest technology of effectively in the autonomous learner | implement this service
communicatio | learners communication organization for b. Extensive use of effectively so that learners are
n services b. Improved services the availability of blended learning benefitted optimally
performance of b. Proper trainings so | communication activities in the b. Collaboration with other
learners that communication services through course curriculum via | universities
services can be used 24/7 broadband 24/7 communication | c. Collaboration of leadership
effectively b. Frequent services teams with employers to get a
reminders (online picture of future requirements
or f2f) of the latest
updates in the
communication
services
12. a. More choices to a. The government a. By arranging a. Effective use by a. Continuous maintenance of
Modernized learner and top management | funds from learners and faculty modernized technology
technology b. More renowned people need to be government and members equipped infrastructure
enhanced institution convinced to provide parents b. Extensive use of b. Incorporation of continuous
infrastructure | c. Effective learning | latest technology blended learning improvements and

through the use of

equipped modernized

activities which

innovations in

232




modernized
technology
equipped
infrastructure

infrastructure to make
learning experience
delightful

require modernized
technology equipped
infrastructure in
learning
environment

c. Delightful learners
who feel proud to
study in modernized
technology equipped

modernized technology
equipped infrastructure

infrastructure

13. a. Clearly defined a. Using the available | a. Provision of e - a. Satisfaction in the | a. Policies and procedures are
Clearly policies in an official | benchmarks in book or physical learning developed, reviewed and
defined document as per the | defining the policies handbook which environment among | updated to ensure economic,
policies and needs and and procedures defines in a clear learners and societal and ecological
procedures expectations of both | clearly way the policies employees. sustainability

internal and external | b. Taking feedback and procedure. b. Provision of e- b. Policies and procedures

stakeholder from time to time to book or physical need to be updated and

b. High satisfaction make changes in their handbook which reviewed on regular basis

rate clarity and usefulness. defines in a clear c. Policies and procedures

c. Understanding of | c. Policies need to be way the policies and | need to be deployed carefully

internal communicated and procedures through a framework of key

performance and deployed carefully processes

capabilities of through plans,

institution processes and

objectives

14. a. Feel a. To motivate and a. By a. Number of a. More frequent
Resistance to | uncomfortable in support learners with | communicating pending decisions communication on the
embrace using technology reasoning in accepting | the positive and b. Dissatisfaction in positive effects of embracing
change by and technological changes with less welcoming the learning change

stakeholders

tool like LMS
b. Poor performance
and results

resistance

consequences of
embracing change

environment
c. Learners feel
comfortable in using

b. A positive explanation and
training with reasoning to
embrace change
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synchronous and
asynchronous tools

15. Strong
Leadership

a. Motivation and
satisfaction in the
working
environment

b. Continuous
improvement in the
learning
environment

c. Institution is
associated with high
rate of employment
and retention

a. The careful
selection of leadership
team

b. Enforcing a
strategy of institution
which promotes
trainings and
collaborative activities
for leadership team

a. By trusting the
leadership team
and following its
decisions by full
commitment.

a. Leaders are
developing the
mission, vision &
values and they are
role models of a
culture of excellence
in the learning
environment

b. Leaders are
personally involved
in ensuring the
quality of learning
environment

c. Leaders are
enthusiastic to
develop, implement
& continuously
improve the system
to bring
contentment in the
learning
environment

d. Leaders are
involved with
learners , faculty,
department heads
,partners &
representatives of
society

e. Leaders motivate,
support & recognize

a. Trainings to leadership
team on TQM techniques like
six sigma and EFQM etc.

b. Collaboration with
leadership teams of other
universities

c. Collaboration of leadership
teams with employers to get
a picture of future
requirements
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the organization’s
people

16.

Formal and
Informal kind
of
assessment

a. More confident
learner

b. Improved
performance of
learner

c. More choices and
flexibility for faculty
members.

a. To promote all kind
of assessment (formal
and informal kind of
assessment) in BLE
through the use of
technology

b. To promote faculty
members to evolve
new innovative ways
of conducting formal
and informal kind of
assessment.

a. Most Latest kind
of trainings to
faculty members to
design meaningful
assessments for
online and f2f
modules

b. The welcoming
nature of
management to
promote new
innovations in
assessments

c. Taking learners,
and employers
opinion also in
designing the
assessment

new : To design
carefully the
assessments in
accordance to
different levels of
mastery of learners

a. More smart and
knowledgeable
learner

b. More options for
faculty and subject
leaders

a. Management needs to
spend lavishly in giving
training to faculty members
to create effective
assessments

b. Collaboration with faculty
members of other universities
which help in bringing fresh
ideas related to assessment
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17.Well a. Clearly defined a. Using the available | a. Provision of e - a. Satisfaction in the | a. Mode of delivering course
defined course structure in benchmarks in book and physical learning content can be reviewed and
course an official document | designing the course handbook which environment among | updated time to time to bring
structure as per the demand structure defines in a clear learners and faculty more practical aspect in
of course content b. Taking feedback way the course members defining and delivering the
b. Designing the from time to time outline, number of | b. High demand of course structure
course structure as from industry hours assigned, particular course in
per the future representatives to number of credit an institution
demands of make changes in the given and lastly the
employers and using | course content different modes of
resources of c. Before designing, conducting
institution optimally | the future needs of assessments
employers need to be
communicated
carefully
18. Right a. Providing more a. Introduction of a. To provide a. More confident a. Institution must make an
blend of f2f depth knowledge of | right blend of f2f and | learners full course | learners effort to engage learners with
and online the content to online learning content with right b. More effective right blend of f2f and online
learning learner by providing | activities blend of f2f and and deep learning learning activities
activities thoughtful blend of | b. More time needs to | online learning for life long

f2f and online
learning activities
b. More
engagement by
connecting with
different modes of
learning

c. Deep and
independent
learning

be given in curriculum
and course structure
designing to involve
thoughtful blend of
f2f and online learning
activities

activities
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19.Lack of
sufficient

funds and
resources

a. Poor learning

b. Dissatisfaction in
learners and
employees

c. Learner’s bad
results or poor
performance

a. Providing Proper
trainings to utilize the
available resources
effectively

b. Providing required
resources and funds
by management on
time

a. By taking
feedback from
learners and
faculty members
the areas, in which
more funds and
resources are
required

a. Dissatisfaction in
the learning
environment

b. Inefficient use of
technology and tools

a. Proper trainings needs to be
conducted for all (learners,
faculty and teaching staff) to
use the available funds and
resources effectively
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Table 5.5 has described the RADAR approach under the EFQM method for application on all
cause criteria. The entries in five columns give a brief description of five parameters: results,
approach, deployment, assessment and refinement of all cause group criteria. The points in each
column are highlighted as per the researcher’s knowledge, experience, and related literature

review.

The first criterion is: Prior knowledge of computers. The second column entries related to this
criterion indicate what this criterion contributes as results. The third column entries indicate about
the approach so that this effectiveness can be brought to the criterion: prior knowledge of
computers. The fourth column entries indicate the possible steps in the deployment process of the
adopted approach. The fifth column entries indicate the steps to assess this criterion so that the
desired results can be achieved. The last column entries indicate the suggestions to refine this

criterion in future.

The second criterion is: Personalization of course content. The second column entries related to
this criterion indicate what this criterion contributes as results. Some suggestions are highlighted
in this column. The third column entries indicate the approach so that this kind of effectiveness
can be brought to the criterion. The fourth column entries indicate the possible steps in the
deployment process of the adopted approach. The fifth column is an assessment column. The
column entries indicate the important steps to assess this criterion so that one can expect to get the
desired results. The last column entries indicate the suggestions to refine this criterion in future.

Support of tutor is the third criterion. The second column entries related to this criterion indicate
what this criterion contributes as results. The third column entries explains the approach so that
this kind of effectiveness can be brought to the criterion. The fourth column entries indicate the
possible steps in the deployment process of the adopted approach. The fifth column is the
assessment column. The column entries indicate the steps to assess this criterion so that one can
expect to get the desired results. The last column entries indicate the suggestions to refine this

criterion in future.

The fourth criterion is: Lack of communication. The second column entries related to this criterion

indicate the outcome in which this criterion will finally result into. The third column entries

indicate about the approach so that this kind of effectiveness can be brought to the criterion: Lack
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of communication . The fourth column entries indicate the possible steps in the deployment process
of the adopted approach. The fifth column is the assessment column. The column entries indicate
the steps to assess this criterion so that one can expect to get the desired results. The last column
entries indicate the suggestions to refine this criterion in future.

Face to face discussion of student’s performance is the fifth criterion. The second column entries
related to this criterion indicate what this criterion may contribute as outcome. The third column
entries indicate about the approach so that this kind of effectiveness can be brought to the criterion:
Face to face discussion of student’s performance. The fourth column entries indicate the possible
steps in the deployment process of the adopted approach. The fifth column is the assessment
column. The column entries indicate the steps to assess this criterion so that one can expect to get
the desired results. The last column entries indicate the suggestions to refine this criterion in future.

The sixth criterion is: a well explained content. The second column entries related to this criterion
indicate what this criterion contributes as results. The third column entries indicate about the
approach so that this kind of effectiveness can be brought to the criterion: a well explained content
of student’s performance. The fourth column entries indicate the possible steps in the deployment
process of the adopted approach. The fifth column is the assessment column. The column entries
indicate the steps to assess this criterion so that one can expect to get the desired results. The last

column entries indicate the suggestions to refine this criterion in future.

Qualification and experience of Tutor is the seventh criterion. The second column entries related
to this criterion indicate what this criterion contributes as results. The third column entries indicate
about the approach so that this kind of effectiveness can be brought to the criterion: Qualification
and experience of Tutor. The fourth column entries indicate the possible steps in the deployment
process of the adopted approach. The fifth column is the assessment column. The column entries
indicate the steps to assess this criterion so that one can expect to get the desired results. The last

column entries indicate the suggestions to refine this criterion in future.

The eighth criterion is: Problem based learning. The second column entries related to this criterion

indicate what this criterion contributes as results. The third column entries indicate about the
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approach so that this kind of effectiveness can be brought to the criterion: Problem based learning.
The fourth column entries indicate the possible steps in the deployment process of the adopted
approach. The fifth column is the assessment column. The column entries indicate the steps to
assess this criterion so that one can expect to get the desired results. The last column entries

indicate the suggestions to refine this criterion in future.

Ease of use of LMS is the ninth criterion. The second column entries related to this criterion
indicate what this criterion contributes as results. The third column entries indicate the approach
so that this kind of effectiveness can be brought to the criterion: Ease of use of LMS. The fourth
column entries indicate the possible steps in the deployment process of the adopted approach. The
fifth column is the assessment column. The column entries indicate the steps to assess this criterion
so that one can expect to get the desired results. The last column entries indicate the suggestions

to refine this criterion in future.

The tenth criterion is: Provision of synchronous and asynchronous facility. The second column
entries related to this criterion indicate what this criterion contributes as results. The third column
entries indicate the approach so that this kind of effectiveness can be brought to the criterion:
Provision of synchronous and asynchronous facility. The fourth column entries indicate the
possible steps in the deployment process of the adopted approach. The fifth column is the
assessment column. The column entries indicate the steps to assess this criterion so that one can
expect to get the desired results. The last column entries indicate the suggestions to refine this

criterion in future.

Availability of communication services is the eleventh criterion. The second column entries related
to this criterion indicate what this criterion contributes as results. The third column entries indicate
the approach so that this kind of effectiveness can be brought to the criterion: Availability of
communication services. The fourth column entries indicate the possible steps in the deployment
process of the adopted approach. The fifth column is the assessment column. The column entries
indicate the steps to assess this criterion so that one can expect to get the desired results. The last

column entries indicate the suggestions to refine this criterion in future.
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The twelfth criterion is: Modernized technology enhanced infrastructure. The second column
entries related to this criterion indicate what this criterion contributes as results. The third column
entries indicate the approach so that this kind of effectiveness can be brought to the criterion:
Modernized technology enhanced infrastructure. The fourth column entries indicate the possible
steps in the deployment process of the adopted approach. The fifth column is the assessment
column. The column entries indicate the steps to assess this criterion so that one can expect to get

the desired results. The last column entries indicate the suggestions to refine this criterion in future.

The clearly defined policies and procedures is the thirteenth criterion. The second column entries
related to this criterion indicate what this criterion contributes as results. The third column entries
indicate the approach so that this kind of effectiveness can be brought to the criterion: Clearly
defined policies and procedures. The fourth column entries indicate the possible steps in the
deployment process of the adopted approach. The fifth column is the assessment column. The
column entries indicate the steps to assess this criterion so that one can expect to get the desired

results. The last column entries indicate the suggestions to refine this criterion in future.

The fourteenth criterion is: Resistance to embrace change by stakeholders. The second column
entries related to this criterion indicate what this criterion contributes as results. The third column
entries indicate about the approach so that this kind of effectiveness can be brought to the criterion:
Resistance to embrace change by stakeholders. The fourth column entries indicate the possible
steps in the deployment process of the adopted approach. The fifth column is the assessment
column. The column entries indicate the steps to assess this criterion so that one can expect to get

the desired results. The last column entries indicate the suggestions to refine this criterion in future.

Strong leadership is the fifteenth criterion. The second column entries related to this criterion
indicate what this criterion contributes as results. The third column entries indicate about the
approach so that this kind of effectiveness can be brought to the criterion: Strong leadership. The
fourth column entries indicate the possible steps in the deployment process of the adopted
approach. The fifth column is the assessment column. The column entries indicate the steps to
assess this criterion so that one can expect to get the desired results. The last column entries

indicate the suggestions to refine this criterion in future.
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The Sixteenth criterion is: Formal and informal kind of assessment. The second column entries
related to this criterion indicate what this criterion contributes as results. The third column entries
indicate about the approach so that this kind of effectiveness can be brought to the criterion: Formal
and informal kind of assessment. The fourth column entries indicate the possible steps in the
deployment process of the adopted approach. The fifth column is the assessment column. The
column entries indicate the steps to assess this criterion so that one can expect to get the desired
results. The last column entries indicate the suggestions to refine this criterion in future.

The seventeenth criterion is: Well defined course structure. The second column entries related to
this criterion indicate what this criterion contributes as results. The third column entries indicate
about the approach so that this kind of effectiveness can be brought to the criterion: Well defined
course structure. The fourth column entries indicate the possible steps in the deployment process
of the adopted approach. The fifth column is the assessment column. The column entries indicate
the steps to assess this criterion so that one can expect to get the desired results. The last column
entries indicate the suggestions to refine this criterion in future.

A right blend of f2f and online activities is the eighteenth criterion. The second column entries
related to this criterion indicate what this criterion contributes as results. The third column entries
indicate about the approach so that this kind of effectiveness can be brought to the criterion: A
right blend of f2f and online activities. The fourth column entries indicate the possible steps in the
deployment process of the adopted approach. The fifth column is the assessment column. The
column entries indicate the steps to assess this criterion so that one can expect to get the desired
results. The last column entries indicate the suggestions to refine this criterion in future.

The nineteenth criterion is: Lack of sufficient funds and Resources. The second column entries
related to this criterion indicate what this criterion contributes as results. The third column entries
indicate about the approach so that this kind of effectiveness can be brought to the criterion: Lack
of sufficient funds and Resources.The fourth column entries indicate the possible steps in the

deployment process of the adopted approach. The fifth column is the assessment column. The
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column entries indicate the steps to assess this criterion so that one can expect to get the desired

results. The last column entries indicate the suggestions to refine this criterion in future.

5.4.1 Validation by Expert’s opinion

The expert opinion is taken on the RADAR method approach. His advice was to add one more
entry in the fourth column of sixteenth criterion: Formal and informal kind of assessments. He
recommended adding this entry: To design carefully the assessments in accordance to different
levels of mastery of learners. So changes are made in the fourth column of deployment process of
adopted approach. The new entry is marked as entry starting with the word underlined as new in
Table 5.5.

5.4.2 Implication of RADAR Approach

The institutions can refer to this Table 5.5 and can implement the suggested method to assess and
refine each criterion. They can also modify the given Table 5.5 as per their requirements and future
expectations. The results (results of a relationship with people, customer, society, and key
activities) give an overview of difference between the perception and actual performance
indicators which help organizations to make a strategy to minimize this difference to please all
concerned stakeholders. This assessment method can help bring excellence in the blended learning

environment.

5.4.3 Benefits of Application of EFQM Model

The use of the EFQM in assessing the cause criteria can help institutions to do self-assessment and
take necessary steps to overcome the shortcomings. The institution can do the self-assessment of
their quality by following the weightings as being mentioned in the following Table 5.6 on the
official site (www.efgm.org). These weights were revised in 2010. The self-evaluation helps an

organization to identify its strengths and the areas for improvement.

The institutions can either refer the Table 5.5 for assessing the quality of BLE or the institutions

can develop their own assessment method of all cause criteria in accordance to Table 5.6.
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The Table 5.6 can be used by the institutions to do their self-assessment. The first column is about
the main criterion of the EFQM model which covers the total nine entries. The second column
indicates the sub criteria related to main criterion. The last column indicates the points value related
to the sub criteria. Each enabler has got few sub criterion as being mentioned in Table 5.6.All sub
criterion has got weights. For example, the leadership enabler has got five sub criteria. All five sub
criteria have got equal weightage (20 points). Similarly, the strategy enabler has got four sub
criteria with equal weightage (25 points).The People enabler has five sub criteria with equal
weights of 20 points. The Partnership and resources enabler has total five sub criteria with equal
weights of 20 points each. The five sub criteria in Processes enabler also has got equal weights of
20 points each. The Customer results has got two sub criteria with two different weights. The
People results has also two sub criteria with two different weights. Similarly, the Society results
also has got two sub criteria with total weight of 100.Lastly, the Key results has total two sub

criteria with total weight of 100.

The institutions can follow Table 5.6 and assign the prescribed number of points in the presence
of one particular sub criteria. The total number of maximum possible weights is1000 in number.
After full inspection of the BLE, the institutions can add all those points which they deserve to get
according to their performance, and hence, they can evaluate themselves at what level they are

presently and how much more effort they need to put to reach to their expected level.
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Table 5.6 Assigning weights

Criteria

Subcriteria

Weighting

(1) Leadership

(1a) Leaders develop the mission, vision, values and

ethics and act as role models

20

(1b) Leaders define, monitor, review and drive the
improvement of the organization’s management system

and performance.

20

(1c) Leaders engage with external stakeholders

20

(1d) Leaders reinforce a culture of excellence with the

organization’s People

20

(1e) Leaders ensure that the organization is flexible and

20

manages change effectively

(2) Strategy

(2a) Strategy is based on understanding the needs and
expectations of both stakeholders and the external

environment

25

(2b) Strategy is based on understanding internal

performance and capabilities

25

(2c) Strategy and supporting policies are developed,
reviewed and updated to ensure economic, societal and

ecological sustainability

25

(2d) Strategy and supporting policies are communicated

and deployed through plans, processes and objectives

25
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Criteria Subcriteria Weighting
(3) People (3a) People plans support the organization’s strategy |20
(3b) People’s knowledge and capabilities are developed 20
(3c) People are aligned, involved and empowered 20
(3d) People communicate effectively throughout the 20
organization
(3e) People are rewarded, recognized and cared for 20
(4) Partnership and|(4a) Partners and suppliers are managed for sustainable20
resources benefit
(4b) Finances are managed to secure sustained success |20
(4c) Buildings, equipment, materials and natural 20
resources are managed in a sustainable way
(4d) Technology is managed to support the delivery of20
strategy
(4e) Information and knowledge are managed to support
effective decision making and to build the organizational20
capability
(5)Processes, _ -
(5a) Processes are designed and managed to optimize
products and 20
) stakeholder value
services
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Criteria Subcriteria Weighting
(5b) Products and Services are developed to create 20
optimum value for customers
(5¢) Products and services are effectively promoted and 20
marketed
(5d) Products and services are produced, delivered and 20
managed
(5e) Customer relationships are managed and enhanced |20
(6)Customer results |(6a) Perception 75
(6b) Performance indicators 25
(7) People results  |(7a) Perception 112.5
(7b) Performance indicators 37.5
(8) Society results  |(8a) Perceptions 50
(8b) Performance indicators 50
(9) Key results (9a) Key outcomes 75
(9b) Key indicators 75
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Furthermore, the institutions can use the EFQM method as a way to benchmark with other
organizations and to compare and identify areas for improvement. In the next section summary is

written.

5.5 Summary

In this chapter, the framework is developed by combining the results of learner’s responses, faculty
responses and lastly expert’s responses. The framework is an attempt to optimize the quality of
BLE in HES by involving all important stakeholders. The reason for integrating the opinions of
these stakeholders is “to bring the perspectives of different stakeholders holistically”. The
subjective nature of quality is blended with the decision making techniques in order to bring more

excellence and reliability.

Thus, a thorough review of literature on blended learning, TQM, and other related assessment
models has revealed a set of 33 variables under six main factors. The DEMATEL technique is
applied on faculty responses. This method divides the factors and criteria into the cause group
(cause factors and cause criteria) and effect group (effect factors and effect criteria). The
DEMATEL technique is also used to find out the most influenced, the most impacted, and the
most related (factor and criterion) respectively. This division helps the decision makers to pay
more attention to the factors and criteria which are under the cause group because the factors and
criteria which are under the effect group are getting the effect from the cause group only. The
MOORA technique has helped in ranking the levels of quality development implementation
initiatives: at the individual level (Rankl), at the organizational level (Rank2) and, at the external
stakeholder level (Rank3). Afterwards, the results of the DEMATEL and the MOORA method are
combined by separating the cause criteria under three alternatives. In the end, the use of RADAR
approach has being applied with the help of expert to give a view in order to bring more quality in

BLE. In the next chapter, the conclusions and future areas of research are highlighted.
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Chapter 6: Conclusions and Suggestions

6.1 Introduction

This thesis started with the aim to develop a TQM based assessment model for the BLE in the
HES.

The main objectives of this research were:

1. To identify the relevant literature surrounding higher education sector, learning theories,
learning styles, learning methods, blended learning, TQM, and use of TQM assessment

tools in higher education sector.

2. To determine the important factors and criteria for the quality of BLE in learner’s

perspective and document them.

3. To determine the relationships among factors / criteria in the faculty’s perspective and

document them.

4. To assess the priority of quality development management strategies in the perspective of

employer and quality experts.

5. To develop a TQM based framework by integrating all the above mentioned perspectives

and by applying European Foundation for Quality Management (EFQM) model.

6. To refine and validate the framework.
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Table 6.1 Meeting the objectives

In Table 6.1, the first objective is satisfied after reviewing literature on importance of higher
education sector, learning theories, learning styles, learning methods, blended learning, and TQM
and its tools .The sub sections 2.3.2.1, 2.3.2.2 and 2.3.2.3 and section 2.2, 2.6 and 2.7 are related
to that. The important factors for the BLE are represented in Table 2.1 in Chapter 2. Moreover, a

pilot study in one of the premiere blended learning institutions in Dubai and interviews at different
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levels by taking different stakeholder opinions has helped in understanding the real life meaning
of quality in the BLE.

The second objective is satisfied by applying Exploratory factor Analysis on the learners
responses. The responses are collected through the refined questionnaire (after pilot study and
interviews) which is redesigned by framing the questions in terms of pedagogical, technical, social,
organizational and assessment and evaluation aspect to assess the quality of BLE from the learners.

All the extracted factors and underlying criteria are documented.

The Third objective is met by applying the DEMATEL technique on faculty responses. The cause
and effect relationship of factors/ criteria is established through this technique. The results are

documented.

The fourth objective is fulfilled by applying the MOORA technique on external stakeholder’s
opinions. This technique helps in prioritization of QDI as management strategy.

The fifth objective of designing a framework is satisfied by combining the results of Factor
analysis on learner responses, by applying the DEMATEL technique on faculty responses, by
applying the MOORA method on external stakeholder response, and lastly, by applying the EFQM
model. The adopted methodologies, complete analyses and formation of framework are presented
in Chapters 3, 4 and 5.

The sixth objective of validation is satisfied through the Sensitivity analysis and expert advice for
EFQM model.

6.2 Reflection
This research started with the intent to answer two research questions:

1. How is the quality of the BLE in HES important for its learners and its associated

community?

2. How to develop a TQM based assessment framework in BLE which can help in the

improvement of the quality of HES?
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The first question is answered in Chapter 2 by explaining in detail the importance of superior
quality of the BLE in the HES through different perspectives: learner, industry, and government.
The HES has been revolutionized with the adoption of the quality BLE. This field is of significant
importance because the high quality of learning environment in the higher education institutions
can not only impact the development of skills and abilities of their learners, but it can also be a
significant cause factor for the successful future development of any associated community,
society, and more importantly for a nation. The quality learning experiences of learners can help
them survive even in the harsh conditions of global market. The quality of the BLE involves
learners, faculty members, middle management representatives, top management representatives,
and external stakeholders so that the whole community gets its holistic benefits by the adoption of

this model.

The second question is answered by the development of the TQM based assessment
framework. The four main elements of quality assessment are controlled. Firstly, the Cost of Poor
Quality (COPQ) element is controlled. The COPQ can be defined as the difference between the
actual cost of production and service and the cost of production /service in ideal situation (which
are defect free and meeting customer needs). The COPQ is tried to be controlled by making an
attempt to involve all the important stakeholders: learners, faculty and quality experts. The
framework is designed by taking all important stakeholders opinions. Thus, the first attempt to

bring quality in the assessment framework is by adding the customer perspective and expectations.

Then another step is taken towards controlling the COPQ quality by applying the DEMATEL
technique to find out the cause factor group, cause criteria group, effect factor group, and the effect
criteria group through the faculty (internal stakeholder) perspective. The cause and effect groups
can also help the organization make necessary and needful changes to improve the quality
parameters of the BLE. In fact, the organizations can focus only on the cause group and its quality
because the effect group parameters are only getting influence from the cause group parameters
and hence will automatically improve without any extra effort. Thus a logical attempt of

controlling the element of cost and its related COPQ.

Lastly, by applying the MOORA method, cost factor is controlled by ranking of alternatives. The
ranking helps in the implementation of effective strategy (more accurate, because of the use of

decision making technique) and for the quality development of BLE.
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For the ranking of alternatives, the practitioners of quality from the industry and academia
(external stakeholder) are consulted to incorporate the industry perspective. This helps in designing

the suitable development strategy which itself helps in improving the COPQ parameter.

Secondly, quality culture is established by involving all stakeholders in quality development
implementation initiatives by applying the MOORA method. The development of this assessment
framework has pointed out the involvement of everyone to obtain the desired results of quality in
the higher education sector. The three alternatives as QDI strategy highlights the importance of all
important stakeholders. Employees in all organizations have their own different interests, beliefs,
and practices concerning quality. All these together constitute the quality culture.

During the development of this framework, | have strongly adopted this element by taking three
alternatives: quality development initiative at the individual level, quality development initiative
at the organizational level, and quality development initiative by integration of all the external
stakeholders. The ranking or prioritization of all these alternatives through the MOORA method
IS again an attempt to provide a logical approach to the organization to develop a continuous quality

culture organically.

Thirdly, assessment of the market availability of different products and services in the BLE was
in process while conducting interviews and evaluating answers of learners on question 38 of
questionnaire. This element highlights the need to collaborate effectively with the other HEIs parts
all over the world to adopt new innovative and challenging tasks to maintain high quality in the
higher education sector.

It is important to understand the position of an institution in the market place. The market study
should be taken by all departments of the institution to give an idea of: (1) What really be the
relative importance of various quality products and services (in BLE) as seen by the user? (2) For
each of the key qualities, how does the institution’s product/service comparable with the
competitor’s product/service, as seen by the users? (3) How likely does the customer purchase our
product and service from us again or recommend us to others? All the answers to these questions
need to be based on the input data collected from the customers. Processes can be assessed in the

market place through the process of benchmarking.
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During the development of this framework, interviews were taken from the top management,
middle management, and a faculty member. Moreover, learners have also given some suggestions
by the last question in the questionnaire: “Please highlight one feature of blended learning which
has benefitted you the most and one which you think needs to be introduced in future”. The whole
idea of asking this question is to get an understanding of what is available in the market and what
are the future expectations of learners from the BLE. These learners represent different institutions,

and hence, an appropriate attempt was made to get the right information from the market

Lastly, the EFQM model is applied in order to maintain and enhance the existing quality level of
the BLE in the higher education sector. By adopting this model, the institution can achieve not
only the expected level of quality for a cause variable, but also, it can help in identifying the
opportunities for improvement. Conti (1997) stressed self-evaluation. The assessment can be taken
by comparing the position of current quality activities with the help of an accepted system model
European Foundation of Quality Management (EFQM) award.

In this research, the EFQM model to provide a reference so that the organizations can achieve the
excellence in the quality related activities. The EFQM model is applied only on the cause group
criteria. The results of the DEMATEL and MOORA method are combined by dividing the cause
criteria under three quality development initiatives as shown in the following Table 5.7. The
implication of this combined result is that the institutions can prioritize the cause criteria as per the
QDI and take necessary steps to assess it. Each criterion is assessed by the RADAR approach.
RADAR signifies acronym of Results, Approach, Deployment, Assessment and Review. These

are explained in Table 5.9.

Moreover, the institutions in the HES can modify this model as per the needs and expectations to
work together globally with other international institutions to improve quality in the higher

education sector.
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6.3 Conclusions

The conclusions that can be drawn from this research are:

1.

There are six major factors that affect the quality of the blended learning environment in
the higher education sector: Course structure competence, Assessment and evaluation
competence, Technical and technological competence, Organizational competence,

Effective communication competence and instructor’s competence in that order of priority.

Within Course structure competence factor (F1) , the criteria in priority are: Problem based
learning, Well-defined course structure, Right blend of face-to-face and online learning
activities, Appropriate use of delivery methods, Support of tutor to achieve the learning ,
Prompt and continuous feedback, and Personalization of course content and course

structure i.e. (C11...C17)

Within Assessment and evaluation competence factor (F2), the criteria in priority are:
Positive return on investments on mass adoption, Self-assessment, Strong leadership,
Evaluation by international standards, Formal and informal kind of assessment, Face to
face discussion of student’s performance, Reusability of content brings sustainability, and

Social and Networking feature in that order of priority i.e. (C21...Czs)

Within Technical and technological competence factor (F3), the criteria in priority are:
Provision of adequate technical components (synchronous and asynchronous), Modernized
technology equipped infrastructure, Availability of communication services (24/7), Ease
of use of learning management system, and an adequate online support system in that order

of priority i.e. (Cs1...Css)

Within Organizational competence factor (F4), the criteria in priority are: Collaboration
with international universities, Awarding an authoritative degree, Clearly defined policies
and procedures, Reduction of carbon emission, and improvement of retention rate by

providing more flexibility i.e.(Cas1...Cuas)
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6.

7.

10.

Within Effective communication and interaction competence (F5), the criteria in priority
are: Lack of communication, Feeling of isolation, and Effectiveness of interactions

(student-student, student-teacher, and student-content) i.e. (Csz...Cs3)

Within Instructor’s competence factor (F6), the criteria in priority are: Prior knowledge of
computers, Lack of sufficient funds and resources, Resistance to embrace change by
stakeholders, Qualification and experience of tutor, and A well explained content i.e.
(Cé1...Ces)

The cause and effect relationship of the factors are established through the DEMATEL
technique. The factors, Technical and technological competence and Effective
communication competence, are identified as the part of the cause group. The factors
identified as part of the effect group are: Course structure competence, Organizational
competence, Assessment and evaluation competence, and Instructor’s competence. (See
figure 5.1)

The factor, Technical and technological competence, is the master influencer. This factor
is influencing all other factors in a most intense way. Thus, the QDI and related assessment
parameters need to be applied carefully with lot of thoughtfulness. The factor: Instructor’s
competence is the master receiver and getting the highest influence from all other factors.
So, the QDI and related assessment parameters can be liberal for this factor. The factor,
Organizational competence, is the highly related factor. Hence, the quality development

initiatives and related assessment parameters need to be applied with care.

The criteria in cause group are written in the descending order of their prominence as
Qualification and experience of tutor, A well explained content, Prior knowledge of
computers, Lack of sufficient funds and resources, A well-defined course structure,
Support of tutor, Problem based learning , Right blend of f2f and online learning activities,
f2f discussion of student’s performance, Ease of use of learning management system,
Provision of adequate (synchronous and asynchronous) facility, Formal and informal kind

of assessment, Modernized technology equipped infrastructure, Resistance to embrace
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11.

12.

13.

14.

change by stakeholders, Personalization of course content and course structure,
Availability of communication services (24/7), Lack of communication, and Clearly
defined policies and procedures (See Table 5.1). The design of the implementation strategy
for quality enhancement must embed all these features carefully.

The cause and effect relationship of criteria are established through the DEMATEL
technique. The criterion, Qualification and experience of tutor, influences the other criteria
in the most significant way and is the master influencer (criterion). Thus, the QDI on
related assessment parameters need to be applied with paramount importance. The
criterion, Collaboration with the international universities, is the master receiver
(criterion). So, the QDI on related assessment parameters can be liberal for this criterion.
The criterion: An appropriate use of delivery methods, is identified as the most related
(criterion). Hence, the QDI on related assessment parameters for this criterion need to be
applied with caution. High quality of this criterion can lead to high quality of other criteria

also.

The effect group criteria are listed as: An adequate online support system, Appropriate use
of delivery methods, Feeling of isolation, Evaluation by international standards, Prompt
and continuous feedback, Effectiveness of interactions, Self-assessment, Improvement of
retention rate, Awarding an authoritative degree, Social and Networking feature, Return on
investment, Reduction of carbon emission, Sustainability feature, Collaboration with

international universities.(see Table 5.2)

In real a situation, organizations can opt to focus on only cause criteria because if
institutions can optimize the quality dimension of all cause criteria, then effect criteria

quality will be optimized automatically without any extra effort.

Four out of 6 components with the highest factor loadings are part of the cause group. The
criteria, C11 (Problem based learning), Ca1 (Provision of adequate technical components
synchronous and asynchronous), Cs: (Lack of communication), and Ce: (Prior knowledge

of computers), are having highest factor loadings, and they are part of the cause group.
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15.

16.

17.

18.

19.

This result also implies that assessment of the cause group criteria has to be of the first

priority under the constraints of limited time, funds, and resources.

The study of impact relation under factor F1 has concluded that the criterion C12: A well
-defined course structure, holds the highest priority, and this criterion is the master
influencer of factor F1. The criterion C16 (continuous and prompt feedback) is acting as the
master receiver. The criterion Cy4 (appropriate use of delivery methods) is the most related
criterion of this factor(see Figure 4.8)

The study of impact relation under factor F2 has concluded that the criterion Czs (strong
leadership) has dispatched the highest influence under this factor. The criterion Co7
(sustainability feature) has received the highest influence from the other criteria of this
factor. The criterion Cy7 is the master receiver of this factor. The criterion Czs (self-

assessment) is the highly related criterion of this factor 2 (see Figure 4.9).

The study of impact relation under factor F3 has concluded that the criterion Cz4 (Ease
of use of LMS) has the highest influence under this factor. The criterion Css (an adequate
online support system) has received the highest influence from the other criteria of this
factor. The criterion Css is the master receiver of this factor. The criterion Cs; (provision
of adequate synchronous and asynchronous facility) is the highly related criterion of this
factor (see Figure 4.10).

The study of impact relation under factor F4 has concluded that the criterion Cas (clearly
defined policies and procedures) has dispatched the highest influence under this factor. The
criterion Cs1 (collaboration with international universities) has received the highest
influence from the other criteria of this factor. The criterion Cay is the master receiver of
this factor. The criterion Ca3 (clearly defined policies and procedures) is the highly related
criterion of this factor (see Figure 4.11).

The study of impact relation under factor F5 has concluded that the criterion Cs: (lack

of communication) has dispatched the highest influence under this factor. The criterion Css
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20.

21.

22,

23.

24,

(effectiveness of interactions) has received the highest influence from the other criteria of
this factor. The criterion Css is the master receiver of this factor. The criterion Cs3

(effectiveness of interactions) is the highly related criterion of this factor (see Figure 4.12).

The study of impact relation under factor F6 has concluded that the criterion Ces
(qualification and experience of tutor) holds the highest priority. This criterion is the master
influencer of factor F6. The criterion Cs3 (resistance to embrace change by stakeholders) is
acting as the master receiver .This criterion is impacted by all other criteria critically under
this factor. The criterion Ces (qualification and experience of tutor) is the most related

criterion of this factor (see Figure 4.13).

The application of the MOORA method by taking external stakeholder’s opinions has
helped in ranking the three alternatives. This alternative, QDI at the individual level, is
ranked as number one. The alternative, QDI at the organizational level, is ranked at number
two. The last alternative, QDI at the external stakeholder’s level, is ranked at number three.
If the MOORA method is applied only on the cause group criteria, then also, there is no

change in the ranking of alternatives.

The two methods, Entropy method and standard deviation method (for assigning the
weights to criteria), are applied separately in the MOORA method and have resulted in the
same ranking for alternatives. The same ranking from these two methods validates the

authenticity of this ranking.

The ranking of these three levels through mathematical techniques can help the decision
maker apply this result with full confidence and use the tangible resources like provision
of facilities, equipment , personnel , money, and intangible resources like time in a more

logical and structured way.

The use of sensitivity analysis validates the robustness of this framework. The analysis
ends with the assurance that the present system of ranking of the alternatives: A1, A2 and

A3 is quite robust.
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25.

26.

217.

The content analysis of question 38 in the questionnaire instrument highlighted a few
features which have great benefit to the learners. These are the use of collaborative
environment, recorded lectures, virtual labs, video conferencing, and ease of availability
anywhere (on smart phones, tablets, laptops). The learners have also suggested a few
features to be included in future design of the BLE. These are: careful planning of course
content, availability of at least three video lectures on the same topic explained by three
different faculty members, and strong organizational leadership. Also, a combination of
these suggestions, maturity levels and competence stages, will be of great interest for future

researchers.

All the cause group criteria are divided into five enablers of the EFQM: leadership, people,

policy and strategy, partnership and resources, and processes (see Table 5.4)

The RADAR approach has been used in assessment of each cause group criterion which
can be adopted as a self-assessment tool for assessing the quality of the BLE of institutions

of the HES.

260



6.4 Results of This Research

Following are some of the contributions of this research.

Documentation of success factors for assessing the quality of a BLE in the HES is provided.
There are total 6 factors and 33 criteria which are identified from the review of literature.

These factors and criteria are divided into cause group and effect group.

This thesis develops a TQM based assessment framework for attaining the optimum quality

in the BLE. The EFQM method is applied on the cause group criteria to assess their quality.

This thesis provides a framework which has attempted to combine the responses of learner,
faculty, and external stakeholders to develop an assessment framework. The study provides
a self-assessment tool to help institutions improve their quality in BLE.

This research also highlights the opportunities for further development of the assessment

framework.

In the next section, the limitations of this research are discussed.

6.5 Limitation

The limitations of this thesis are discussed in a following way:

The use of decision making techniques like the DEMATEL and the MOORA are dependent
upon the opinions and perceptions of decision makers, and hence, the chances of error
involved cannot be over looked.

The use of the RADAR approach on the cause criterion can vary from institution to
institution, and hence, may require needful changes.

The next section deals with the related future area of research.

6.6 Future Area of Research

This thesis presents the hybrid application of the concept of the DEMATEL and the MOORA
(decision making techniques). The DEMATEL has primarily been used in the areas of:

development strategies, management systems, e-learning evaluations, knowledge management,
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etc. The MOORA has primarily been applied in manufacturing. However, for this research, both
the methods are combined and applied to the blended learning environment. In future research, the

following directions are suggested:

e First, the objective weights of criteria are not considered in this developed assessment
model. The subjective weights are undoubtedly highly dependent on the expert personal
judgments, which may result in some errors because of lack of knowledge, experience, and
data. Thus, it is necessary to develop a new approach for assessing the BLE which can take

into account subjective and objective weights of criteria simultaneously.

e Second, the proposed assessment model is developed to deal with the vagueness and
ambiguity in the decision making process. However, the initial linguistic information may
be lost in processing since the computation results most of the time do not exactly match
with the initial linguistic terms. Moreover, use of more than two decision maker’s opinions
of the MOORA and the DEMATEL technique should be investigated in the future.

e Additionally, a very few decision making techniques have been employed in the field of
the blended learning environment in the higher education sector. Therefore, in future, other
methods (e.g., TOPSIS, PROMETHEE, ELECTEREE and COPRAS, etc.) can also be
applied.

e This research presented a model for the BLE for the higher education sector. Further
research is needed to adapt this model for other sectors, like primary and secondary

education, and for conducting training programs for the government and industry.

e For the purpose of this research Stracke’s definition of quality development was used in
the application of the MOORA method. However, there are other definitions as well.
Future researchers can also look at modifying the model using other definitions of quality
development.

e For the purpose of this research we have used the EFQM model only on the cause group
criteria, but in future researchers can look at the possibility of extending this model to the

effect group criteria also.

e Apart from the introduction of suggested framework, a variety of solutions from leading

companies like IBM or SAAS can be used in the education sector to bring more
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engagement, flexibility, participation, interaction, and innovation in the learning
environment. These are: administrative solutions, asset management for education, campus
solutions for covering cloud computing, virtualization, data analytics, networking
solutions, and virtual lab facility.

In the process of quality development, the following levels of maturity are defined as per
Table 6.2. Higher education institutions can take this as a starting point and decide further
improvements on the basis of what level they are with reference to Table 6.2. These
maturity levels can further help the higher education institution in taking the appropriate
improvement initiatives in enhancing the quality in the BLE.

Table 6.2 Indicators of Maturity level

DIMENSION DESCRIPTION
Planning (Level 1) The institution plans and guides the quality development
strategy of BLE.
Providing ( Level 2) The institution provides the quality development
strategy of BLE.
Monitoring (Level 3) The institution monitors regularly the quality

development strategy of BLE.

Optimizing (level 4) The institution improves continuously the quality

development strategy of BLE.

For the sustainable quality development of the BLE, HEIs must try to connect with the industry

and society actively and efficiently. The self-reliance of universities can ease the pressure of

shrinking funds and resources .The learners will not hesitate in taking risks. The number of

entrepreneurs will increase. Indeed, this will be the real achievement.

The higher education institution can decide the competence level of all deduced criteria of
the BLE in accordance to their needs, availability of resources, and power to spend on the
improvement initiatives. For example, the competence level of criterion Ci7
(Personalization of course content and structure) is explained and its five stages (0, 1, 2, 3,

4) of competence are defined in Table 6.3.
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Table 6.3 Competence Context: Stage 0

Name of the Competence

(Criterion)Personalization of Course content
and structure under TQM perspective.

Knowledge required for this competence

Minimal knowledge of TQM techniques and
tools, knowledge of different learning styles.

Skills required for this competence

Development of right course content with apt
combination of technological tools and with
right integration of synchronous and
asynchronous techniques.

Activities required for this competence

As per the learner’s needs and learning styles.

People required for this competence

Subject experts, e learning experts, content
writers, technological experts, support staff, peer
group, industry representative for the relevant
activities.

What needs to be done to delight the
learner and improve the learning process

Continuous improvements in all the concerned
activities in a regular and consistent manner.

Competence Description: Stage 1:

Personalization for all learner styles in mind.

Ease of use for learners to extend learning opportunities.

1
2
3. Design requires minimum level of understanding as per the European quality framework.
4

A seamless and continuous gain of knowledge at each stage.

Competence Building: Stage 2:

1. Train the people on total quality management tools and techniques.

2. Involvement of groups of people like course designers, subject expert, and subject related

industry experts.
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Involvement of groups of students and most importantly the peer group.
Introduction of multimedia components.
Introduction of synchronous and asynchronous kinds of communication activities.

Sponsor training and workshops on related subject areas.

Competence Measurement: Stage 3:

AR A

To do continuous and regular inspection of present level of activities and update new activities.
To call peer groups to evaluate the present level of competence and give feedback.

To bring innovation and change by technology savvy activities on a regular basis.

To take the feedback of learners on a regular basis.

To take the feedback of instructors on a regular basis.

Competence Evaluation by the Kirkpatrick model and the EFQM: Stage 4:

1
2
3.
4

Assessing the results of learners and their reaction.

Assessing the level of mastery attained by learners.

Assessing the satisfaction level of learners and evaluators.
Assessing the means of communication used and their future update.

I suggest the same kind of competence stages for all of the criteria in future research.

Finally, with the end of this section, the description of whole research ends.
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Appendix

Participant Invitation Letter
(Questionnaires)

Dear Participant,

Re: Development of an assessment framework for a blended learning environment in TQM perspective
in the field of higher education

You have been selected to take part in this study of Development of an assessment framework for a
blended learning environment in TQM perspective in the field of higher education. This is a survey being
conducted as part of PhD study at the University of Salford. By drawing on your answers, | plan to
develop a framework that can be used to assess the blended learning environment in TQM perspective.
This will further provide information that will help the companies to enhance their current practices.

Participation in this questionnaire is voluntary and you may chose to withdraw at any time. Your
individual answers will be treated in confidence and the responses from all the completed questionnaires
will be aggregated for use in the research report. If you would like to receive a summary of the research
findings, please provide your contact details at the end of the questionnaire and these will be shared after
the data has been aggregated and analyzed. Should you wish to withdraw at any stage, your responses will
be destroyed immediately.

All data will be password protected and will be kept in a secure place by the researcher. This data will be
destroyed within 2 years.

Please complete the questionnaire. If you require any further information or clarification, please do not
hesitate to contact researcher, vandanasavara@hotmail.com via email.

| appreciate your kind co-operation in this matter, and look forward to receiving your input. Please sign
below to acknowledge you are happy to participate and are satisfied with the measures taken by the
Researcher.

Signed:

Date:
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Participant Information Sheet
(Questionnaires)

“Development of an assessment framework for a blended learning environment in TQM perspective in
the field of higher education”

What is the purpose of the study?

The purpose of this survey is to identify the existing levels of quality assessment, through discussion with
practitioners of quality control and assurance standards in higher education field.

Why have | been invited?

You have been invited to participate in this research as you are part of the blended learning environment.

Do I have to take part?

It is your independent decision. It is really appreciated if you participate and you are free to withdraw at
any time of this study. You need not provide the reason.

What will happen to me if | take part?

e Your identity remains anonymous and strictly confidential.

o All publications of data will be written in a way so as to cover your identity.

o Data will be stored in a secured PC (password protected) and then will be destroyed when it’s no
more needed.

What will | have to do?

You will be asked to sign a consent form to show that you agreed to take part. Further, you will be
required to fill the questionnaire.

What if there is a problem?

If you have a concern about any aspect of this study, you should ask to speak to me; I will attend your
questions. If you remain unhappy and wish to address formally you can do this through my supervisor:
marif@salford.ac.uk

Will my taking part in the study be kept confidential?

¢ All information which is collected about you during the course of the research will be kept strictly
confidential, and any information about you which leaves your organisation will have your name
and address removed so that you cannot be recognised.
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o Collected data will be stored electronically on a password protected computer, accessed only by
me.

e Procedures for handling, processing, storage and destruction of data match the principles in the
Data Protection Act 1998.

e The data is not to be used for future studies.

e Collected data will be stored and archived. After that, data will be deleted.

What will happen if I don’t carry on with the study?

If you withdraw from the study all the information and data collected from you, to date, will be destroyed
and your name removed from all the study files

What will happen to the results of the research study?
The results of the study in which you are involved in will be made available on your request.

Further information and contact details:
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Participant Consent Form
(Questionnaire)

Development of an assessment framework for a blended learning environment in TQM perspective in the
field of higher education

Name of Researcher: [Vandana Savara]

Name of Supervisor: [Prof. M. Arif]

Please tick the appropriate boxes Yes No
Taking Part

I have read and understood the project information sheet.

O O
I have been given the opportunity to ask questions about the project.

O O
I understand that my taking part is voluntary; | can withdraw from the
study at any time and | do not have to give any reasons for why | no
longer want to take part. O O
| agree to take part in this survey.

O O

Use of the information | provide for this project only

I understand my personal details such as phone number and address
will not be revealed to people outside the project. m m

| agree for the data I provide to be archived at the UK Data Archive.2

I understand that other genuine researchers will have access to this data
only if they agree to preserve the confidentiality of the information as
requested in this form. O O

| understand that other genuine researchers may use my words in
publications, reports, web pages, and other research outputs, only if
they agree to preserve the confidentiality of the information as
requested in this form.

Name Of PArtICIPANT: .....cvorviie e

SIGNALUIE: .o (DY 1SR
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Participant Recruitement Letter
(Questionnaire)

Dear Participant,

You have been approached to participate in the recruitment process of a research survey project entitled:
Development of an assessment framework for a blended learning environment in TQM perspective in the
field of higher education

The purpose of this survey is to identify the existing levels of quality assessment, through discussion with
practitioners of quality control and assurance standards in higher education field . The data obtained from
this survey will provide concrete information for further stages of research where a frame work will be
developed to assess for a blended learning environment in TQM perspective in the field of higher
education. The survey is in a form of questionnaire and it will take approximately 15 minutes to complete.
There are no identified risks from participating in this research and it is completely voluntary and you
may refuse to participate without consequence.

Your rule is to help approaching potential participants on behalf of myself. This will require the
followings:

e To pass on the Participant Invitation Letter and the Participant Information Sheet to the targeted
sample meeting the study criteria, in terms of participants’ type of industry they works in
e To ask participants who are willing to take part in this survey to sign in the Participant Consent
Form
e To ask participants to fill in the questionnaire, after signing the Consent Form
I hope you choose to take part and participate in the recruitment process.If you are willing to participate,
could you please confirm that in writing and by sending your confirmation to my email provided below.
Please don't hesitate to contact me for any further information.

Sincerely yours,

Signed

Enclosed:

o Participant Invitation Letter
e Participant Information Sheet
e Participant Consent Form
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Questionnaire

FACTORS NECESSARY FOR ASSESSMENT OF BLENDED LEARNING ENVIRONMENT IN
TOM (TOTAL QUALITY MANAGEMENT) PERSPECTIVE

Blended learning is a combination of face to face and on line learning, whereas blended learning
environment is a combination of physical and IT enhanced environment.

Guide:

1. Please respond by ticking the box or drawing a circle around the number that best
represents your view.
2. All of your responses will be confidential; only summary statistics will be reported.

3. On a point scale of 1 to 5, rate each variable, how it impacts the success or failure of
blended learning; 5 being very high , 4 high, 3 medium, 2 low and 1 not at all.

1. About age group

0 18-22 years
O 22-30 years
O 30-40 years
O 40-50 years
o 50+
2. About Gender
0 Male
0 Female
3. About | Qualification
GCSE/High School

Bachelors Degree

Q

O Masters Degree
a PhD
4. How many years have you been studying in blended learning environment?
O 1-2 Years
O 2-3Years

O 3+ years

288




Pedagogical Factor

Variable

1-Not at

all

2-Low

Medium

4-High

5-Very
high

Right blend of face to face and on line learning activities
help in achieving the desirable learning outcomes.

A well defined course structure improves learner’s
performance where course structure includes

List of activities

Schedule of activities

Purpose of activities

Mode of activities(online/offline)

Engagement and interest of learners can be maximised by
involving them into real world, problem based learning
activities.

A well explained content which avoids political, ethical and
legal issues enhances quality of a blended learning course.

The appropriate use of delivery methods (multimedia* and
internet tools) significantly influences learning in blended
learning environment.

10

Personalisation of course content and course structure
according to the learner’s needs and styles improves
learning in blended learning environment.

11

Qualification and experience of tutor maximise the learning
process in blended learning course.

12

Support of tutor helps learner to achieve the learning goal
with ease.

13

Face to Face discussion of student’s progress improves
student’s performance and satisfaction.

Technological Factors

14

An attractive, fully modernised technology equipped
infrastructure adds value in quality learning experience.

15

Creation of user friendly environment for learner by
providing adequate technical components
(synchronous*and asynchronous* modes of
communication) helps in effective learning.

16

Ease of use of learning management system
(Blackboard/Moodle) helps in effective learning.

17

An adequate support system helps in providing various
services ( e- library, online- orientation and experts online)
efficiently for effective learning .

18

Reusability of content for various courses brings
sustainability in the learning environment.

19

Availability of Communication services (24 times 7
Broadband connections) help increase popularity of blended
learning.
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20

Prior knowledge of computers helps tremendously in
adoption of blended learning.

Social Factors

21

Feeling of Isolation in blended learning environment can be
harmful for learner’s performance.

22

Lack of communication in blended learning course results
in poor learning and dissatisfaction.

23

Effectiveness of interactions (student-content, student-
teacher and student-student) improves quality of learning in
blended learning environment.

24

Collaboration of various universities in blended learning
environment exposes learner to an international experience.

25

Feature of Social networking in blended learning helps in
getting connected to the real world.

26

Reduction of carbon emission and solving of commute and
traffic problems are easily achievable by adopting blended
learning environment.

Organisational factor

27

Retention rate can be improved significantly by providing
more flexibility in terms of place, time, pace and price of
course in blended learning environment.

28

Awarding an authoritative and valid degree / diploma for a
blended learning course promotes its popularity and
adoption.

29

Lack of sufficient funds and resources affect the quality of
learning badly.

30

Strong organisational leadership in blended learning
environment motivates people for better performance.

31

Clearly defined policies and procedures in a blended
learning environment improve performance of all involved
in teaching and learning.

32

Resistance to embrace change by stakeholders (both learner
and management) results in poor quality of blended
learning.

Evaluation and Assessment Factor

33

Prompt and continuous feedback help learner to motivate
and learn effectively.

34

Learner’s ownership is strongly facilitated through self
assessment in blended learning environment.

35

Adoption of blended learning course by masses would
result in positive return on investments. (Return on
investments means benefits minus costs).

36

Blended learning environment promotes formal and
informal kind of assessment and its evaluation.
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Evaluation of a blended learning environment by
37 international quality standards promotes quality of learning.

Please highlight one feature of blended learning which has benefitted you the most and one which you
38 think, needs to be introduced in future.

Glossary: *Synchronous — Web conferencing, Virtual class room, Life tutors, live text messaging, e-
meetings.

*Asynchronous — Documents and web page, assignment, survey, resources, job aids, electronic
performance support system and discussion forums.

* Multi media — Text and Graphics, Audio Streaming (eg. Real Audio), Video Streaming Time), Links (
Hypertext links, Hypermedia Links, 3-D links, Image maps etc.)
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