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Abstract

Learners, according to the literature, believe that the use of a Learning Management System increases
self-regulated behaviour, but even so, a significant number of them have no positive intention to use
one. The goal of this thesis is to investigate this mismatch and to propose and test the use of Perceived
Learning Self-regulation and Perceived Cognitive Absorption as predictors of the intention to use an
LMS and to design and test interventions that improve the Continued Intention to Use an LMS that

enhances Perceived Learning Self-Regulation and Perceived Cognitive Absorption.

Three intervention tools were designed on a theoretical basis and then implemented: herd behaviour
was the basis for Tracking Technology, goal setting was the basis for Visualised Competency, and
social learning theory was the basis for Social Media. The intervention designs were based on data
from interviews, focus group discussions and online collaboration with 10 teachers. They were
implemented on a computer science module with 400 registered students. Two questionnaires were
circulated to examine the effects of these interventions on the PLSR, PCA and CIU (151 students)
and assess their opinions (149 students).

All three interventions increased students' perceived cognitive absorption and perceived learning
self-regulation and increased their continued intention to use a learning management system.
Moreover, perceived cognitive absorption was found to be a critical antecedent to perceived learning
self-regulation, which plays a mediating role between perceived cognitive absorption and their
continued intention to use a learning management system. The survey analysis reported a positive
perception overall among the students of the proposed interventions and the LMS with the given
technology. Interaction analysis showed the continuous and consistent use of the intervention by the

learners.

The main contribution to knowledge here is a new framework for interventions that can improve
students perceived cognitive absorption and thereby their continued intention to use an LMS. This
research integrated the theories of experience flow, self-regulation, herd behaviour and goal setting
to explain the potential effects of tracking technology, visualised competency, and social media on
the perceived learning self-regulation and perceived cognitive absorption, which improved the

continued intention to use a learning management system.

According to the Information System Success Model, positive attitudes and the perception of benefits
can be significant predictors of the intention to use a certain technology. Thus, Perceived Learning

Self-Regulation and Perceived Cognitive Absorption were used to propose predictors of students’
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continued intention to use a learning management system, instead of their perception of and attitude

to possible benefits. For this reason, the present research aimed to develop a framework that

introduced, evaluated, and examined the impact of interventions on improving learners perceived
cognitive absorption and perceived learning self-regulation as well as affecting learners’ continued
intention to use in LMS. To fulfil this aim, the main research question was, “How to improve
students’ Continued Intention to Use (CIU) an LMS by improving their perceived learning self-

regulation and perceived cognitive absorption?”

The results suggest that all interventions had a significant effect on the perceived cognitive
absorption, perceived learning self-regulation and continue intention to use the LMS. perceived
cognitive absorption was found to be a critical antecedent to the perceived learning self-regulation,
which plays the mediating role between perceived cognitive absorption and continue intention to use
LMS. The survey analysis also reported overall positive perceptions among students of the use of
these interventions and the LMS with the technology. By using interaction analysis, the intervention

showed continuous and consistent use among learners.

The main contribution to knowledge, as noted above, is a new framework to propose interventions
that can improve the perceived cognitive absorption, and in turn, the continue intention to use can be
improved. This research integrated experience flow, self-regulation, herd behaviour and goal-setting
theories to explain the potential effects of the tracking tool, visualised competency, and social media
on the perceived learning self-regulation and perceived cognitive absorption, which improved the

learners continue intention to use learning management system.
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Chapter 1: Introduction

1.1 Introduction

This chapter aims to introduce the motivations of this thesis. Section 1.2 gives background
information on the Learning Management System (LMS) and justifies this technological application
as the focal point of this research. In Section 1.3, the professional motivations behind this research
are spotlighted and the main practical challenges facing LMS are defined. Section 1.4 consults the
literature to find the knowns and unknowns concerning these practical issues to address the main
knowledge gaps in this topic. Next, in Section 1.5 are the research questions, aims and objectives
that address these knowledge gaps. The final section of this chapter, Section 1.6, describes the
structure of this thesis as a kind of roadmap in tackling the questions, aims, and objectives of the

present study.
1.2 Learning Management System

A Learning Management System (LMS) is a web-based innovative educational system that has
revolutionised the educational environment. Its ultimate aim is to improve a student’s ability to set
educational goals and to organise the content and material under study and improve communication
and collaboration between teachers and students (Cheng & Yuen, 2018). The cornerstone of its

blended delivery is the Learning Management System (LMS).

The unprecedented emergence of Covid-19 pandemic has introduced new challenges and imposed
new norms that integrate social distancing within the new education paradigm. Due to its current
challenges, educational institutes are moving significantly to reduce face-to-face interaction, which
is reserved for the direst necessities. The risk of infection has compelled universities all round the
world to swiftly initiate plans to move to virtual learning, as a temporary measure, but one likely to
become permanent (Lau, 2020). Many of them are even planning for online delivery throughout the
next educational year, 2020-2021 (Razavi, 2020). This has quickly put LMSs as a new gene in the
educational DNA. Universities in the U.S., including Harvard and the University of North Carolina,
have announced that all their courses will be virtual or online from autumn 2020 (Razavi, 2020). The
Department of Education in the UK is also working to develop a blended learning platform for
schools (Russell & Provan, 2020). The Guardian (2020) reported that the London School of
Economics, King’s College London, the University of Durham and Manchester Metropolitan
University declared they would completely switch to virtual learning for one year at least (Adams,

2020). This new norm of heavily switching to using LMS as a main learning platform over the
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traditional face to face mode has revolutionised educational practices and forced institutes, learners,

and teachers to adopt information and communications technologies at an unprecedented pace.

But even before the pandemic, the LMS was prevailing across the globe. It is used in virtually all
universities in the UK and the USA to improve students’ ability to organise materials and topics so
as to improve their satisfaction and performance Boulton et al. (2018). This trend extends to the East
and the Middle East Awad, Salameh, & Leiss (2019). According to Markets-and-markets (2019),
“The LMS market size is expected to grow from USD 9.2 billion in 2018 to USD 22.4 billion by
2023, at a Compound Annual Growth Rate (CAGR) of 19.6% during the forecast period (LMS
Market Size by Solutions & Services - 2023 | Marketsandmarkets 2019). Today’s market contains
tens of LMS platforms with different designs, functionality, and price tags (E-learning-industry,
2020). Regardless of their differences, all of them claim to achieve the intended objectives of an

LMS which is to improve learners’ ability to manage their learning.
1.3 Research Professional Motivation

Although it confers clear benefits and has seen substantial market growth, LMS technology faces
several challenges. The main challenge is the variations in the level of its use. Although it aims to
improve learners’ ability to plan and set education goals, more than 90% of learners use LMS only
as a data repository technology (i.e., for data storage) and for taking online tests. No more than 10%
of learners use LMS for online collaboration or forum discussion Awad et al., (2019). According to
Capterra’s research in 2015, unless it makes mandatory online testing requirements, the average use
of LMS falls to a between 19% and 36% of the total number of learners enrolled in a course (Medved,
2017). According to Capterra’s report, the retention rate of LMS as a supplement to face-to-face
learning is 21%, indicating that about four-fifths of the students do not use LMS at all. It also shows
that a significant number (more than 50%) of students are not satisfied with LMS; hence they are
unlikely to continue using it in the future Capterra (2015). One of the main challenges facing LMS
adoption is students’ failure to use this platform for all its intended purposes, i.e., for organisation
and planning Capterra (2020). Students’ disengagement can negatively affect the chance that LMS
will be widely used by learners and teachers.

The above discussion suggests that, despite the availability of advanced LMS platforms in the higher
education sector, the use of it for the intended purpose and the commitment to using it is challenging.
This may indeed influence the current use of the system and the intention to continue using it in the

future.
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1.4 Academic Motivation for the Research

Two main generic questions lead this research: “What models/framework could describe the
interplay of the learner and the Learning Management System (LMS)?” and “How can technological
interventions be adopted to improve the learning experience?” A review of the literature seeks to

define the models and framework that would contribute to the adoption of this system.

The adoption and success of the LMS in e-learning have been widely studied in the current literature
(Aparicio et al., 2017; Ashrafi et al., 2020; Cheng & Yuen, 2018). The dominant overarching theory
explaining its adoption success is the Information System Success Model (ISS). One of the success
factors defined by DeLone & McLean, (1992) is the “use”, which can be assessed by the intention
to use an information system. Unlike the intention to use a current system, this research focuses on
the intention to continue using the LMS in the future (CIU). CIU is a more comprehensive definition
of success because it offers a sustainable perspective that indicates sufficient satisfaction from

current use to guarantee continued use in the future.

ISS (Information System Success) model scrutinises the role of system characteristics (e.g.,
information quality, system quality, and service quality) in the intention to use an application through
improving the users’ satisfaction and perceived benefits DeLone & McLean (1992). In the LMS
literature, some modifications to this model have been made to fit the nature of this application (Cruz,
Arriola, Tzot, & Hernandez, 2019; Ramirez-Correa et al., 2017). For instance, Hwee Ling and Kan
(2020) extended the ISS to the LMS by adding pedagogical elements such as instructional quality,
learning quality, interaction quality, and the impact of the perceived frequency of use on learners’
perceptions of quality. Although the ISSM clarifies the impact of the perceived benefits, satisfaction,
and system characteristics on the LMS as predictors of the intention to use it, Cruz, Arriola, Tzot,
& Hernandez, (2019) were not successful in explaining the intention to continue to use it Ashrafi et
al., (2020).

This research proposes the following: to strengthen students’ continued intention to use LMS, they
need a more vital sense of satisfaction and a stronger perception of the value of using the system
purposefully. The traditional ISS focuses on “satisfaction” and “perception of benefits” as key
predictors of the intention to use the system. This research proposes two new constructs to reflect
these points. To replace “satisfaction”, this research proposes “Cognitive absorption” and to replace

“perceived benefits”, this research proposes “Perceived Learning Self-regulation”.
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Cognitive absorption is defined as a level of endurance in using technology commensurate with the
level of engagement Agarwal & Karahanna (2000). Thus, the valence of satisfaction is magnified by
using cognitive absorption to provide this endurance in the use of the LMS (Leong, 2011). Perceived
Learning Self-regulation (PSLR) is defined as the learners’ perception of their ability to set goals
and organise activities to achieve these goals Zimmerman (2002). Since the LMS is an organising
technology Cheng & Yuen (2018) designed to improve the learner’s ability to set goals and plan for
them (i.e., self-regulation) Alkhasawnh & Algahtani (2019), ‘perceived benefits’ will be replaced by
the PLSR. These reflections have not been included in the literature that was reviewed and have not
been tested on the CIU. This theoretical perspective for explaining the CIU is examined later in this

research.

The second generic question concerns the adoption of technological interventions to improve LMS
success. Based on the literature in the field, | propose interventions that can improve the PCA and
PLSR so that LMS success can be improved. The two proposed interventions are the use of
dashboard technology and social media. Although each of them has featured in the literature as a
useful tool for improving engagement, use, and intentions, each of them has some weaknesses. This
research compensates for the critical weaknesses and examines their potential for improving

learners’ intentions and perceptions.

Using dashboards can improve students’ PCA. They can see other people’s interactions and become
competitive, thus increasing their engagement Jivet et al. (2017) but the negative effect of this on
their self-esteem could easily cause unintended consequences (Jivet et al. 2017). To address this
issue, this thesis proposes to build a new dashboard technology that does not compare one student’s
performance with another’s; instead it reports interactions of others’ but omits any benchmark for
comparing performances. The theory underpinning this intervention is herd behaviour, which
stipulates that people follow and imitate the herd (i.e. others’ interactions), giving it power over
perceivers’ perceptions, beliefs, and behaviours Shiller (1995). No theoretical framework to explain
the possible role of having a dashboard stimulates the impact of herd behaviour on learners’
perceptions that would make them continue to use the LMS. Herd theory to explain the role of
tracking technologies in learners’ PCA and PLSR and improving the CIU has not been used before.
Thus, it is expected this research will contribute to the knowledge by embedding herd theory in the
educational technology literature for theorising the use of the tracking technology in educational

context.

14



Thesis glossary

In addition to indicators of learners’ interactions and performance, dashboards can support the
required competencies in guiding learners as they learn. The visualised competencies are found to
influence students’ ability to self-regulate (Brooks et al., 2014) because the clarity and coherence of
their goals can improve their focus and concentration (Seidel et al., 2005). Furthermore, Locke and
Latham (2006) suggested that learning goals require clarity and task specifications if they are to
improve learners’ performance. Once the students feel they are in control of their learning and they
are equipped with the tools that enable them to engage with and deepen their learning, they will
perceive themselves to have better planning and managing skills to learn and complete their learning
tasks (Nguyen et al., 2018).

Learning outcomes are usually presented at the beginning of the semester. The primary noted
weakness here is the learners’ ability to memorise and embed them in their weekly lessons. The
rationale for this proposed intervention, based on goal-seeking theory, is that if the required weekly
learning is structured and organised, it could improve learners’ perceptions of their ability to organise
it and set clear goals (i.e., PLSR). This reduces the distortion of being overwhelmed by the topic and
sharpens learners’ focus on it (i.e., PCA). There is no theoretical framework to explain the effect on

PLSR and PCA of providing weekly competency goals in the dashboard.

Social Media (SM), as documented in the literature, can play two significant roles in improving
learners’ outcomes. They are to improve the learners’ engagement (Bergdahl et al., 2020) and to
improve the perception that they can get help whenever needed (Bartholomé et al., 2006). However,
two serious weaknesses noted in the SM may obstruct these two outcomes. SM can be a distractor
because learners can drift away from the Learning Outcomes of the course, which can negatively
affect engagement (Smith, 2016); and traditional SM applications such as Facebook and Twitter also
raise privacy concerns because students’ personal information is shared on the system, affecting their

perception of the safety of searching for help (Burtaverde et al., 2019).

Subject to overcoming those noted challenges (e.g., learners’ distraction, and privacy issues), the
literature suggests that using social media in LMS has apparent benefits (Chugh & Ruhi, 2018). This
brings up knowledge gaps. First, if the distraction is eliminated, will the engagement be improved?
No precise method has been developed in the literature to overcome the risk of distraction which
could improve the PCA (as a reflection of the improved engagement) but if one existed, would it
improve the PCA and PLSR so that the CIU could be improved? These possible relationships lack
theorisation. Second, if the learners felt safe and unthreatened, their use of the system to seek help

and advice would be improved; thus, the LMS would be more beneficial as an organising technology
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and would be more beneficial. Learners’ ability to get the required help is found in the literature to
improve their ability to plan and improve their learning self-regulation (also called as ‘learner-
managed learning’) (Gobert et al., 2015; Kizilcec et al., 2017). As applied to this thesis, if they got
timely help from the social media attached to the LMS, would learners be able to organise and
structure their study more effectively and efficiently? This could improve their focus and strengthen

their engagement (i.e., PCA) and planning (i.e. PLSR).

To sum up, the Information System Model is a key theory to explain the intention to use LMS, but
it fails to explain the intention to continue use. Thus, this research alters some critical constructs (i.e.,
perceived benefits and satisfaction) for indicating extended effects to show that learners will intend
to use the system in the future (i.e., the PLSR and PCA). This theorisation is novel. Second, this
research proposes two central interventions (i.e., dashboard (tracking technology and weekly
visualised competences) and the social media) for improving the PLSR and PCA. These
interventions, amended to combat their noted weaknesses in the literature, are still new and vague,
and their effects on the PLSR and PCA have not been measured. According to the researcher best
knowledge, no previous writer has there is a lack of research dedicated to develop a theoretical
framework for explaining the impact of these amendments in the dashboards and social media on the
PCA and PLSR so that CIU can be improved.

1.5 Research Question, Aim and Objective

1.5.1 Research Question:

The main motivation of this research is to develop interventions to improve the CIU. Thus, there is
a need to identify the antecedents of the CIU and use them to propose positive interventions for

influencing these antecedents.

Research Question: What are the antecedents of the CIU and how interventions to improve them be

developed?

Research Aim: To develop a framework that evaluates and examines the impact of interventions on
learners perceived cognitive absorption and perceived learning self-regulation. And thereby affect

learners’ continued intention to use an LMS.

1.5.2 Research Objectives

The research objectives are as follows:

1- To develop a model for explaining the role of the PLSR and PCA on the CIU.
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2- To develop a herd-based model for designing a new dashboard to improve learners’ PCA and
PLSR.

3- To develop a model based on goal setting for the design of new weekly visualised

competences to improve learners’ PLSR and PCA.

4- To develop a model for incorporating the SM in the LMS to improve the PLSR and PCA.
NOTE: 2.6 page 35 — you state that an objective of this study is to improve student learning.
That is not stated here. | suggest you change the statement on section 2.6 (see comment on

the page)

1.6 Thesis Structure

This thesis is organised as follows. In the literature review (Chapter 2), the key constructs of this
research are defined and justified, and the research gaps in explaining the adoption of the LMS in
general, and the CIU in the LMS, in particular, are identified. In this chapter, the theoretical
framework, the theoretical basis is set to propose the relationships between the research constructs
(i.e., PLSR, PCA, and CIU) and to set the theoretical basis for developing interventions to improve
the CUI. The research methodology is presented in Chapter 3, where the ontological and
epistemological stance was set for evaluating and examining the proposed framework. In Chapter 4,
based on interviews, workshops, and the literature review, the design of the interventions (i.e., by
Dashboard and Social Media) is reported and the design hypotheses of the effects of the interventions
on the LMS CIU. The interventions are evaluated in Chapter 5 using data interaction analysis, a
learners’ survey, and data from interviews with teachers. Then, in Chapter 6, the theoretical
framework and the interventions impacts are tested. Finally, Chapter 7 outlines the contributions of
this research and its academic and professional implications and suggests the future direction of its

research.
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Chapter 2: Literature Review
2.1 Introduction

This chapter reviews the literature on the Learning Management System (LMS) in general, and the
theories contributing to the understanding of its success. In section 2.2., LMS is defined along with
its components, advantages and challenges and main service providers. Then in section 2.3 LMS
success is defined to indicate the research direction. This success is defined in terms of the learners’
intention to continue using the LMS (their CIU). With this definition in mind, the relevant factors
defined in the literature to improve the CIU are defined in section 2.4. Since it is not easy to deliver
this success in the CIU, the literature introduces many technological interventions, which are
introduced and evaluated in section 2.5. Lastly, to fulfil the research aim of developing technological
interventions for improving the CIU, the relevant theories that could explain the CIU are defined in
section 2.6 so that they may be adopted in the research and the knowledge gaps in these theories may
be identified.

2.2 Learning Management System

An LMS is a platform to support blended learning courses (Yueh & Hsu, 2008). It is used to
complement face-to-face teaching and improve students’ learning experience. LMS is different from
e-learning. In the latter the whole curriculum and all interactions are delivered online, with no
opportunity for students to meet their teachers face-to-face (Zanjani, Edwards, Nykvist, & Geva,
2017). LMS originated from management systems, as a technology for organising and managing
learning materials to support learners, and further enable them to build knowledge through
performing organisational tasks (Lonn & Teasley, 2009). LMS is a powerful education tool that can
improve learners’ ability to regulate themselves and be more structured and organised in their

learning process (Zheng et al., 2018).

The next subsections will cover first the different major service providers of the LMS and define the
focus of the research on one of them. The following section defines the challenges facing industry
in general regarding greater “success” for the LMS.

2.2.1. Moodle and Blackboard

Moodle and Blackboard are the most often used LMS platforms. Both systems widely support in-
class engagement as the traditional teaching method in higher education. Moodle was founded in

1999 and launched in 2002. The name is an acronym of “Modular Object-Oriented Dynamic
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Learning Environment” (Aldiab et al., 2019). Blackboard was launched in 1997 (Aldiab et al., 2019)
and is a closed source platform that requires a yearly subscription. Amendments to the system are
also provided at an additional cost (Blackboard).

For academic scholars, Moodle has been the more attractive. Searching “Moodle” as a keyword in
Google Scholar yields more than 16,500 articles published since 2019. Interestingly, searching
“open-source learning management system” as a keyword in Google Scholar under the same criteria
brings up only 254 results, many of which discuss Moodle as an example. According to
(Trends.builtwith.com, 2020), Moodle is the most used and adopted LMS worldwide with 163000

registered websites hosting more than 27,530,298 courses in 241 countries (About Moodle).

Moodle is an open-source platform which enables the hosting academic institute to independently
customise it and further study its inner implementation for research purposes. Moodle open source
is aimed to encourage openness, creativity, knowledge sharing, control and value for money (About
Moodle, 2020). The back-end system of Moodle can be retrieved either via the web or a mobile
application. There is also a large online community of experienced Moodle users, developers, and
academic members who actively participate in answering troubleshooting queries. In addition, the
Moodle community organises regular scholarly meetings and conferences. Although a wide range of
open-source LMSs is available (E-learning Industry), Moodle’s support is essential for scholars
aiming to research LMSs at minimum cost. Thus, this research will focus on the Moodle platform.
A broader list of LMS can be found comparison online platforms such as Capterra. However, other
LMS platforms such as Captivate Prime by Adobe can be found independently. Due to the research

specific scope these LMS are not reviewed in this research.
2.2.2 LMS Challenges

Despite the evolving technical aspect of LMS, learners do not use it as much as they might
(Rodrigues et al., 2019). The technical aspects of LMS become irrelevant if learners do not use them
in their learning process (Tarhini et al., 2014) . It has recently been reported that HE learners are
continuing to disengage and withdraw from LMS (Feild et al., 2018; Fridriksdattir, 2017; Stocker,
2018). Therefore, it is essential to validate the parameters that determine learners’ use of e-learning
and LMS as beneficial means of learning (S. Sharma & Chandel, 2013)

LMS has been investigated by researchers from various perspectives and a wide range of new
improvements have been proposed to enhance learners’ cognitive, creative, self-motivation, and
independent learning skills (Chen, Huang, Gribbins, & Swan, 2018; Zanjani et al., 2017). Different
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practical and theoretical perspectives have been proposed from which to investigate and address the
challenge of not getting all the benefits one requires from LMS. In order to address these challenges
effectively, LMS success has to be defined. This is addressed in the section below.

2.3. LMS Success: Intention to Continue to Use (CIU)

LMS success is defined as the level of use of and engagement with the LMS (Alraimi et al., 2015).
The level of use can be measured by actual use or through the intention to continue using the
application in the future (Hong et al., 2017). Actual use can be affected by technological factors (e.g.
the design, the interface and any technological intervention) or it can result from other, non-
technological reasons such as family, personal or course-related reasons. Behavioural intention (Bl)
is further defined as the degree to which a user aims to perform a particular action on a system (Davis
etal., 1989). The intention is a predictor of future behaviour that a person is aware of and interested
in performing (Ouellette & Wood, 1998). Thus, considering the intention will sharpen the focus of
this research on technological factors only. This research will focus on the intention to use rather
than actual use, as a reflection of the success of the applications in terms of their technical features.
Intention can refer to the intention to use the system only for a current course or to the intention to
keep using it in the future. To avoid situational factors (e.g. aspects to do with teachers or the course
itself), the focus will be on the future. Intention to continue to use has a more substantial effect on
attitude as an influence on future intention. Therefore, the Continued Intention to Use (CIU), also
called the intention to continue to use, is defined as the personal attitude and perceptions of the
possibility of using a certain learning technology in the future after finishing the current course
(Alraimi et al., 2015).

Several factors affect the intention to continue to use LMS. They may be psychological or technical
interventions affecting psychological factors. From the psychological point of view, Hong et al.
(2017), writing on 150 professional users of LMS in Taiwan, found that the students’ psychological
traits and Internet cognitive failures (i.e., distractions caused by the Internet) were closely related to
their intentions to continue to use the LMS. This is because when they were distracted the learners
perceived a lower utility value. Similar conclusions were drawn in another study that examined
students’ expectations, perceived enjoyment, perceived usefulness (PU), and CIU to use e-books in
Korean high schools. The primary outcome relevant to this research is that the PU of e-books has a
direct and positive impact on CIU (Joo et al., 2017). Chiu and Wang (2008) sampled 286 respondents
and found that, besides personal attributes, computer self-efficacy, attainment value, utility value,

and intrinsic value were strong predictors of students” CIU. Not only psychological factors, but also
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technological factors that could influence the psychological factors have been studied in the
literature. Yang et al. (2017), studying 294 respondents, revealed that the characteristics of the
learning technology platform, such as system quality, course quality, and service quality play a
significant role in determining the attitude to the LMS and thus the intention to continue to use it.
Similarly, Tsai et al. (2018) conducted a study on 126 learners and concluded that liking, enjoyment,
and engagement play a significant role in explaining the continued intention to use the learning
technologies.

In conclusion, CIU is similar to the intention to use because they are both related to attitude.
Nevertheless, affecting the CIU needs more valance in attitude. Therefore, since the key factors
shaping attitude are perceptions, the focus of this research is on the psychological reasons that could
explain the variations in intentions that are due to technological interventions. CIU is mainly affected
by learners’ experiences which may stem from the design of the interface. Accordingly, there are
two perspectives on improving the CIU to investigate: the psychological factors in the learners and
the technological interventions for dealing with the psychological ones. Therefore, the next two
sections focus on the psychological factors and technological interventions in that order.

2.4.  Psychological Factors affecting LMS success

The literature shows several aspects of the learning perspective to direct learners’ intentions to use
LMS. Based on extensive evidence on the ability of LMS to structure, organise, and improve
collaborative learning, researchers checked whether it improves students’ performance if properly
used (Clark & Mayer, 2012). Here, “properly” is defined in terms of the level of engagement (Skinner
& Pitzer, 2012), level of use (Islam, 2012), or level of exploitation (Al-sabawy, Cater-Steel, & Soar,
2016). It is, however, challenging to move from minimal use to a high level of deployment. For
example, being aware of LMS and occasionally using it is different from changing one’s learning
behaviours into something more structured, organised, and up-to-date with the teachers’ instructions
and requirements (Revythi & Tselios, 2019). Thus, the antecedents of success in this context are
engagement, cognitive absorption, and perceived self-regulation in learning. Each will be covered in
more depth in the following sections.

2.4.1. Engagement

Engagement is a critical aspect for ensuring the successful use of LMS in terms of getting the
expected benefits. Engagement is defined as “one’s involvement, focus, participation, and

persistence on a task, all of which have been implicated in learning” (Ben-Eliyahu et al., 2018, p.24).
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Engagement can be an independent, dependent, or mediating factor. As a dependent factor,
engagement can be manipulated by the research variables. For instance, as examined and verified by
Grant-Smith et al. (2018), visual designs in LMS can improve learners’ engagement, hence
improving their academic performance. A similar conclusion was reached in Olive et al (2018)

study.

The attractiveness and creativity of the design could play a role in improving the intention to continue
LMS. Attractiveness is studied by Cheng and Yuen (2018), who surveyed 448 undergraduate
students using Moodle in Taiwan. The outcome reported was that the design of attractive and
progressive problem-solving activities affects the attitude to self-reflection and self-assessment,
which then improves engagement in further online learning tasks. Creativity is also perceived as a
factor in improving learners’ engagement (McDaniel et al., 2017). Interestingly, engagement with
LMS not only relates to its features but is also affected by the support that it provides to users.
(Baragash & Al-Samarraie, 2018) studied 196 questionnaires and found that learners’ engagement

with face-to-face learning activities had a significant impact on their engagement with LMS.

Learners need to be motivated, remain resilient on the tasks, and have excellent meta-cognitive skills
to initiate the learning process and proceed to complete a learning task meaningfully. If these are
present, the perceived benefits from the LMS are also enhanced (Ley & Young, 2001). Researchers
further show that learners will have a positive e-learning experience if they are enabled to regulate
their cognitive and meta-cognitive behaviour through their learning process and this also affects their
intention to use LMS (Gouldo & Menedez, 2015).

Learning engagement (LE) comprises four dimensions: behavioural, social, emotional, and cognitive
engagement (Skinner & Pitzer, 2012). Behavioural engagement refers to the activities performed by
students, whereas social engagement refers to interactions with peers in order to share knowledge.
In addition, emotional engagement refers to the feeling of belonging and acceptance. Emotional
engagement is excluded from the present research because it is a personal interaction, which
traditional LMS does not offer. All of these kinds of engagement can build cognitive absorption for

the user, as detailed in the next section.
2.4.2. Perceived Cognitive Absorption

Cognitive absorption (CA) is explained by the state of flow theory, first coined by Agarwal &
Karahanna (2000). Getzels and Csikszentmihalyi (2017) define the flow as the absolute immersion

that generates a sense of thorough engagement. State of flow means the inability to sense time or
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place while using an application (i.e. LMS, in this case). According to Getzels and Csikszentmihalyi
(2017), the state of flow is reflected by the realisation of each performed action, the focusing of
attention, neglect of self-mindfulness, a complete sense of autonomy, consistency requirements, and
knowing the purpose of each activity required and performed. In such situations, CA is useful and
leads to positive outcomes; however, it must be subject to being directed to purposeful activities. For
instance, Roca and Gagne (2008) studied 172 university learners and found that cognitive absorption
significantly improves the continued intention to use LMS. Another paper, by Léger et al., (2014),
studied 36 students, and concluded that cognitive absorption has a significant effect on the learning
outcomes. Similarly, another study by Venter and Swart (2018) used two dimensions of PCA, i.e.
focused immersion, and temporal dissociation, to predict students’ CIU. Their study showed that
focused immersion affects the CIU of LMS.

Nevertheless, the outcomes of bringing the learner to the state of flow are subject to several
conditions, e.g., the usability of the system. Without a usable system, the learner cannot reach this
state. A study conducted by Moreno et al., (2017) on 251 students enrolled in distance learning
business programmes in Brazil concluded that usability mediated the relationship between CA and
the effective intention to use. Another study conducted by Hsu and Lin (2017) investigated the
intention to continue to use SM among 310 Facebook users in Taiwan. Their research suggested that,
to improve the intention to continue to use a system, CA requires learners’ social relationships and
interactive capabilities. This suggests that adding social media could be one of the key determining
factors of improving CA. The same conclusion was reached in another study by Guinaliu-Blasco et
al. (2019) on Spanish students learning marketing using Pinterest as a collaborative learning
technology. Their study corroborates the view that using SM improved cognitive absorption and the

learning experience.

CA is perceived as both a negative and a positive factor affecting academic performance. Based on
a study of 239 students in a University of Technology, Rouis, Limayem and Salehi-Sangari (2011)
showed that CA on the social media makes students less connected to their studies. This made them
unable to plan for their studies and negatively affected their ability to self-regulate. However, the
CA can be perceived as a positive factor, if it is purposeful and leads to transformed educational

behaviour in the learner, such as to derive benefits from the technology.
2.4.3. Learning Self-Regulation (LSR)

Self-regulation is critical for students’ learning performance (Gouldo & Menedez, 2015). In e-

learning, LSR is a significant predictor of learners’ success (Sun & Rueda, 2012). Previous research
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reported that unsuccessful e-learners are those who were not equipped with LSR skills and could not
practise its strategies (Liaw & Huang, 2013). Therefore, LSR is essential in the learning processes
and is particularly applicable to e-learning since it is a self-driven learning platform (Liaw & Huang,
2013).

Learning self-regulation is the learners’ ability to set their learning objectives and plans and to carry
out these plans as expected (Gouldo & Menedez, 2015). It is further defined as “learners’ ability to
independently and proactively engage in self-motivating and behavioural processes that increase
goal achievement” (Zimmerman, 2002). LSR is identified through the behavioural activities that
indicate cognition (Jeske et al., 2014). including active and self-derived participating, completing

assignments or quizzes, peer-collaboration, seeking help, and managing resources.

Writers have debated whether self-regulation nurtures learning or is part of its nature. The first school
of thought believes that it is part of the learners’ competence (Davis et al., 2017) and ability. In
contrast, the second believes it can be temporary (Hall & Fong, 2010) or can be learned through
specific training or technologies (Kitsantas, 2013). The first school also perceives self-regulation as
an aspect of personal competence that is gained over time. Learners direct their learning processes
and attainments by setting challenging goals for themselves and devise appropriate strategies to
achieve their goals, enlisting self-regulative influences that motivate and guide their efforts (Liaw &
Huang, 2013).

Self-regulated learners are characterised by their ability to initiate meta-cognitive, cognitive,
affective, motivational, and behavioural processes which function to achieve their learning goals,; in
this they persevere until they achieve success (Kitsantas et al., 2019). LSR, as a personality trait is
suggested in Kizilcec et al. (2017), where learners have the resilience to initiate, undertake, complete
and adapt to the process or the task in hand. The second school of thought agrees that LSR is not a
static skill. Instead, it evolves with practice and is a scaffolding that supports the learner through
contingencies or uncertainties (Kizilcec et al., 2017). Indeed, learning self-regulation is highly
dependent on a person’s self-efficacy (Liaw & Huang, 2013), while the perception that one can be
structured is contextual and based on the tools available. In other words, learning self-regulation is
more of a personality trait while Perceived Learning Self-Regulation (PLSR) can be gained by

technological interventions (Wu, Tennyson, & Hsia, 2010).

In the context of this research, PLSR is defined as an active, constructive process that is made
possible by technology, in which learners can set their learning goals and are enabled to monitor,

regulate, and control their cognition and behaviour (which are driven and constrained by their goals
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and by the contextual features of the environment) (Liaw & Huang, 2013). Therefore, unlike LSR
which is confined to personal attributes, PLSR is operationalised as the perception of the technology
as a self-regulated individual learning tool and as an enabler in regulating the content of e-learning
(Liaw & Huang, 2013). To explain; PLSR is an outcome or a benefit of using LMS effectively.
According to their study of the perceived satisfaction of 196 university students, perceived
usefulness, and interactive learning environments were shown to positively influence PLSR in an e-

learning environment (Liaw & Huang, 2013).

In online learning, PLSR can be improved by an intervention in the practical interface design. For
some learners, learning and forming a concept map through a digital environment may be challenging
and a cognitive overload. This challenge is due to the nature of the layout and nonlinearity of the
content, as well as the various methods of content presentation, e.g., multimedia, hypertext, and text
(Al-Samarraie et al., 2017; Kalyuga & Liu, 2015). A sophisticated LMS that caters for a wide range

of capabilities may create resistance in some users (Berking & Gallagher, 2015).

Thus, in this research, both the engagement elements of technological intervention and the factors
that could improve PLSR for the learners are considered.

2.5. Technological Educational Interventions (TEIs) affecting LMS success

A variety of initiatives aim at improving the acceptance of LMS. Many of such interventions focus
on the main interface and dashboards and incorporate social media elements. The main interface in
LMS is often used to handle assignments, lecture presentations/slides, videos, and records
(Almarashdeh, Sahari, & Zin, 2011).

The purpose of the main interface in LMS is to provide accessible, functional features for supporting
students in their learning process. Designing an efficient main interface is one of the TEIs for
improving the usability of the LMS. For instance, Conley et al. (2020) studied layout-block design
in LMS. They showed that a layout which sticks to functional aspects of LMS is perceived to help
students perform their tasks faster. They also show that the students perceive a chronological design
based on searching by Alphabetics as an easier interface that requires less effort, thus improving the
PLSR. A similar insightful study by Shao and Kwon (2019) focused on the use of an advanced
organiser to improve the learners’ confident ability to navigate LMS independently. Their study
showed that the learners who used this organiser achieved the learning objectives significantly better
than those who did not. Consequently, Lung-Guang (2019) concluded that as a way of empowering

the users of a self-regulated interface, the design improves the students’ experience, and motivates
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them to continue using LMS in the future. Similarly, Ouadoud et al. (2020) improved an LMS by

guidance in the educational structure of its LMS interface.

Despite the apparent benefits of amending the interfaces for improving the learners’ interaction flow
with LMS, such amendment often requires a deeper understanding of the nature of the learning
process and can be seen as an expensive approach to improving the learners’ commitment. In the
present study research, the focus is on a design which is based on understanding the psychological
aspects of learning. The following sub-sections cover the second and third technological areas of

intervention, i.e., the dashboards, and the incorporation of social media elements.
2.5.1. LMS Dashboards

The LMS Dashboard, also called Learning Analytics Dashboard (LAD), is defined as an application
that provides a comprehensible visualised summary of the learner’s tracked interactions, and further
analyses the progress of the learning (Park & Jo, 2015). The LAD composed of the following
elements: data mining, visuals, visualisation technigques, recommendation system, the provision of
feedback, class comparisons, and interactivity (Bodily & Verbert, 2017). In other words, LAD, in its
simplest form, is a reporting system that provides a summary of students’ personal history on the
LMS (Bodily & Verbert, 2017). Visualising the learning analytic on learners’ dashboards was
suggested as a way of encouraging learners and educators to make major changes in their learning
process (Jivet et al., 2017). The LAD is also concerned with representing learners’ progress visually
in order to facilitate their reflection on their own progress (Santos, Govaerts, Verbert, & Duval,
2012). In this context, Greller and Drachsler (2012) concluded that the visual presentation of LAD

data should be implemented as an instructional tool driven by pedagogy.

The LMS dashboard is a reporting system incorporated in LMS to improve the learning experience
by defining the required competencies. The dashboard enables learners to track their performance in
a useful and timely manner to achieve their learning objectives (Park & Jo, 2015). Dashboards in
LMS are perceived as necessary tools for gaining value from using the LMS (Jivet et al., 2017).
There is convincing evidence that dashboards improve the learning performance (Beheshitha, Hatala,
Gasevic, & Joksimovic, 2016) because dashboards provide the students with information that help
them plan their learning more effectively and efficiently. Using dashboards in LMS is also shown to
improve the learners’ self-regulation capabilities (Schumacher & Ifenthaler, 2018). Empirical
evidence in Hu, Hou, Lei, Yang and Ng (2017) also suggests that learners use the dashboard for self-
checking, which enabled them to plan more effectively and to recognise their weaknesses. A similar

observation was made in a study of 216 learners using dashboards by Schumacher and Ifenthaler
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(2018), who concluded that students used the dashboard as a planning and organising tool for their

learning activities.

The students also perceive the LAD as a self-assessment tool which provides adjustable
recommendations and further generates a personalised and useful summary of the learning progress
which it investigated (Kia et al., 2020). In the study by Kia et al. (2020), the students were provided
with “actionable information’’ to enhance their learning self-regulation in LMS. The analysis of 860
students’ responses across ten different undergraduate courses concluded that the dashboard could
effectively categorise learners through their various levels of academic achievement and LSR
strategies. There is also evidence to show that the dashboard affects the learners’ perceived
competency, which then affects their perception of the value of using LMS (Sun, Abdourazakou, &
Norman, 2017). Improvement in the development of the learners’ self-regulation skills and their
competencies facilitated by using the dashboard directly affect their learning achievement (Kim, Jo,
& Park, 2015).

Although using dashboards seems beneficial, it has been shown that only 25% of students use
dashboards regularly (Bodily, Ikahihifo, Mackley, & Graham, 2018). Dashboards can be either
personalised or non-personalised (Santoso, Batuparan, Isal, & Goodridge, 2018). Non-personalised
dashboards focus on reporting the learners’ interactions using anonymised data to conceal
information about individual performance. In a personalised dashboard, the learning achievement
information of all the learners is made available; hence the students can compare theirs with others.
A personalised dashboard also guides learners by recommending learning tasks or suggesting
alternative activities, depending on the learners’ interaction history with the system and their learning
goals (Schumacher & Ifenthaler, 2018). A personalised dashboard could report students’ activities
and their interaction with the learning platform, such as their access time, time spent, peer
interactions, quiz attempts, tasks completions, and evaluations (Bodily & Verbert, 2017; J. Kim, Jo,
& Park 2016). Note that in a setting where all the students are supposed to cover the same content,

e.g., every week, a personalised learning recommendation may be irrelevant.
2.5.2. Tracking tools

A tracking tool acts as a cybernetic system which collects information on specific indicators to
regulate the decision-making process (Green & Welsh, 1988). Tracking tools track and report
learners’ interactions with the LMS (Jivet et al., 2017). Jivet et al. (2017) and Tan et al. (2016)
presented their views of the importance of reporting outcomes in the design of a pedagogical

approach using tracking tools. The approach was aimed to support the achievement of students’ goals
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based on promoting positive learning skills and perspectives. In an educational process, a tracking
tool collects learners’ interactions and feeds this information into their dashboards to be displayed

and compared with similar information collected from other learners.

Despite the benefits of these tracking dashboards, evidence shows that the learners do not use them
because of the tracking tool. Evidence shows that a determining factor in this process is self-
comparison by the learners (Neugebauer, Ray, & Sassenberg, 2016) and may harm some learners’
sense of self-esteem. Harvey and Keyes (2020) also reported lower self-esteem among those students
who (from information provided by the dashboard) believed their academic performance to be lower
than their class average. A similar observation was reported by Herodotou et al. (2020), who
concluded that peer comparison demotivates some students. Probably, if the comparison is
anonymised, this negative effects may demolish. Similarly, in the study by Kia et al. (2020), only
52% of the students used LAD, and among these, 19% had only a single interaction with the
dashboard. Reimers and Neovesky (2015) also reported that more than half of the surveyed students
did not want to be compared to their peers on LAD. This negative consequence is an adverse factor
is using dashboards and could explain why many students did not want to access LAD, as reported
by Bodily et al. (2018) and Kim, Jo & Park (2016). Moreover, Jivet et al. (2017) showed that peer
comparison could shift the students’ focus from mastering knowledge and skills to comparing
themselves against others. Some researchers, e.g., Toohey et al. (2019) have suggested that the peer
comparison component in LAD needs to be carefully designed to minimise its negative impact on

students, which will formulate one of the objectives of this research.

Thus, this research set out to develop a tracking tool that did not compare learners with other with a

view to avoiding the above negative consequences.
2.5.3. Visualised Competency

With a non-personalised dashboard, learners can be informed about the module’s required
competencies as well as through the LMS interface (Williams, 2018). Thus Competency Based
Education (CBE) is proposed in the literature as a significant enhancer for improving learners’ focus
and self-regulation (B. Zheng et al. 2020; Gruppen et al. 2012). Similarly, Williams (2019)
underlined the need to integrate CBE in LMS because this would help students to grow from narrow
curriculum-focused learners to dynamic life-long ones. CBE focuses on equipping learners with the
knowledge, skills, and attitudes to enable them to solve complex problems in their discipline of study
or professional career, i.e., authentic tasks (Hoogveld, Paas & Jochems, 2005). A learner’s repetitive

application of a competency then forms a permanent set of transferable skills (Brown & Charlier,

28



Thesis glossary

2013). Therefore, to make this competency understandable and applicable by the learners, it needs

to be interpreted as one of their learning goals.

Researchers have suggested further enhancement of the assessment aspect of the current CBE in
Moodle; see (Rezgui, Mhiri & Ghedira, 2017). Competency, in general “refers to the individual’s
mental capacity to contend with a certain level of challenge in a knowledgeable and reflective
approach” (Blomhgj, 2011). Competency is defined as a statement of a generic skill or knowledge
required by the learners at a certain level of performance (Paquette, 2007). It is considered a
measurement of the learning achieved. It can be presented as the general outline of a learning
objective, or a narrow identification of learning outcomes and expected skills (Paquette, 2007).
Accordingly, as summarised in Error! Reference source not found., competencies are classified ina
taxonomy of learning outcomes and transferable skills. In the following sections, the development
of learning outcomes and transferable skills is discussed, to justify the use of the Revised Bloom

Taxonomy and Cross-curriculum competencies in this research.

Learning
Outcomes Transferable Skills

Module

Competencies

Revised Bloom Cross-Curriculum
Taxonomy

Figure 2-1 Proposed model of Learning outcomes and transferable skills forming module competencies

2.5.3.1. Learning outcomes

Learning outcomes form a set of clear objectives and skills that learners are expected to achieve in
relation to a particular subject (Nusche, 2008). The development of learning outcomes requires a
structured methodology since it is concerned with constructing knowledge and linking suitable
concepts (Allan, 1996). The learning outcomes are the basis for setting the course material, the
assessment format, and the course design. Blau et al. (2020) concluded that the pedagogical design
and integration of the learning outcomes are predictors of the learners’ performance. The approaches

to developing the learning outcomes are varied.

One of the ubiquitous approaches is the Bloom Taxonomy (BT) (Rao, 2020). The Bloom taxonomy
(Bloom, 1965) is commonly adopted to provide clearly defined learning outcomes that indicate
students’ knowledge level (Murtonen, Gruber, & Lehtinen, 2017; Rao, 2020). The BT is
operationalised as a set of standards and indicators to guide and evaluate the design of modules.

Because of its ability to structure the knowledge required by learners, Lumpkin (2020) suggested
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that incorporating BT in taught content can improve students’ learning self-regulation because they
learn with it how to advance their learning to a higher level of understanding. For example,
Gandomkar et al. (2020) used the synthesis level of thinking in BT as an indicator of the level of

self-regulation among medical students.

The Bloom taxonomy starts with the knowledge level, which represents the lowest category where
information is processed with minimal understanding. Then it progresses into Comprehension,
Application, Analysis, and Synthesis. The highest level is Evaluation which involves critical
judgement; this exhibits the cumulative inputs of the five proceeding levels (Murtonen et al., 2017).
BT is also used to classify curricular objectives and to assess learning items by measuring the goals
across a range of learning categories. For example, if learning objectives focus only on recognising
or remembering information, they fall into the knowledge category, whereas if the objectives are
associated with the understanding and use of knowledge, then they are part of the comprehension or

the synthesis categories, which are the highest-weighted goals in education (Krathwohl, 2010).

BT was later revised by Krathwohl (2010), and further researchers produced a nuanced
representation of the outcomes in a large number of subcategories which provide insights into the
design of learning objectives, and how to plan the learning activities associated with them. In the
Revised Bloom Taxonomy (RBT), the language of BT was improved with the effect of aligning the
learning outcomes with the instructional activities. Accordingly, “Create”, “Knowledge” and
“Comprehension” in BT are respectively replaced by “Synthesis”, “Remember”, and “Understand”
(Barari, RezaeiZadeh, Khorasani, & Alami, 2020). In RBT, the incorporated types of knowledge and
learning processes are also integrated and optimised (Lumpkin, 2020). These amendments to the
taxonomy are shown to improve teachers’ ability to plan the teaching materials (Kalou, Solomou,
Pierrakeas, & Kameas, 2012; Thambyah, 2011). This also helps teachers to set a clear strategy for
all topics and their assessment. Choudhury et al., (2015) and Virranméki et al., (2020) used BT in
two separate studies as an assessment tool (spotter test) to respectively examine the practical
knowledge in medical and geography courses. Similarly, Stack et al. (2020) used RBT’s cognitive
domain for curriculum mapping, planning learning outcomes, and assessing their relation to online

tests.

Due to the above salient benefits, RBT is also extensively used in the e-learning context Barari et al.
(2020). In a semantic study carried out by Barari et al. (2020), they explored and evaluated the
educational standards and indicators of 171 e-learning platforms. This study proposed a framework

based on the Bloom-Anderson Taxonomy which provides pedagogical standards for effective online
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learning environments. Zainuddin et al. (2019) also designed a flipped learning instructional model
based on RBT for teaching Islamic studies in Indonesia. Similarly, RBT was adopted by Thai et al.
(2020) to enhance innovation in educational technologies. RBT was also used as a mechanism to
develop auto-generated assessment levels to measure students’ apprehension instead of their
knowledge alone. BRT has also been used to reduce the time consumed in identifying the correct
answers (Kusuma & Alhamri, 2018). Given the wide range of applications and significant benefits
of RBT, it is used in this research for developing visualised competency.

2.5.3.2. Cross-Curriculum Competency

Cross-Curricular Competency (CCC) was brought to the attention of researchers in the education
field as a valid benchmark for assessing students’ learning (Peschar, 2004). CCC refers to learners’
ability to merge the skills and knowledge from different disciplines to construct new knowledge
(Iglesias-Pradas, Ruiz-De-Azcarate, & Agudo-Peregrina, 2015). It is selected as a basis for designing
research competencies because it includes a set of transferable skills that can be applied across
different cognitive domains or subject areas, and/or across a variety of social situations, e.g.,
employment (Bridges,, 1993). CCC is operationalised as the skills acquired in a known situation that
can be reused in new situations (lglesias-Pradas et al., 2015; Safta, 2015). In other words, CCC refers

to learning measurements and presentations methods that are not subject-related.

Examples of CCC, such as study skills and soft skills, are widely investigated in the related literature.
Learning to develop skills, for instance, is interpreted as a competency by Hoskins & Fredriksson
(2008). Study skills were also defined as one of the preliminary CCCs that can be gained and
transferred from module to module (Gettinger & Seibert, 2002). There are several soft skills in the
literature; e.g., metacognition and problem-solving (Scherer & Teimann, 2012), learning self-
regulation (Zimmerman, 2002), being a capable team player (Kauffeld, 2006), and creative and
critical thinking (Paul & Elder, 2012). In summary, due to the importance of integrating CCC in
defining the visualised competences and its capacity to help learners understand the expected module

requirement, CCC is considered in designing the VCs.
2.5.4. LMS and the Social Media

The Social Media (SM) were initially developed for general social interaction (Cheung, Chiu, & Lee,
2011). The importance of SM in the context of higher education as a powerful enabler and a versatile
tool for collaborative learning was investigated in (Balakrishnan, 2016; Kulakli & Mahony, 2014).

The availability of open SM platforms such as Facebook, Twitter, Telegram, etc. facilitates
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significant growth in learners’ collaboration (Greenhow & Lewin, 2016; Veletsianos, 2017). Several
pieces of research have recently reported evidence of positive outcomes achieved by using SM in
HE. They concluded that the collaborative learning activities built upon SM platforms could

significantly improve students’ learning experience, e.g., (Philip, 2017).

SM have been described as a new form of a decentralised learning platform (Castro, 2012).
According to Tess (2013), using SM alone has educational benefits because the recent generation of
university students use SM every day as a primary tool for content creation and reflection. There is
convincing evidence that incorporating SM elements in LMS leads to a higher level of in-depth
cognitive involvement and thus improves learners’ learning experience (Sobaih, Moustafa,
Ghandforoush, & Khan, 2016). Indeed, using SM for learning is a strong predictor of influencing the
perception of usefulness and ease of use in e-learning (which includes LMS) and collaborative
learning in higher education among students (Tan, Ooi, Sim, & Phusavat, 2012; Elkaseh, Wong, &
Fung, 2016). A complementary observation was made by Chugh and Ruhi (2017), who reported
that using Facebook in education improves learners’ engagement, academic performance, as well as
teacher-student and student-student interactions. There are certain constant factors in predicting the

possible use of SM in education.

Despite the apparent benefits of using the SM in education, fully embedding them in educational
tools presents some challenges. Sobaih et al. (2016), collecting responses from 190 academics in
eight Egyptian higher education institutes, found that using SM as a teaching and learning tool had
a positive value; however, the actual use of SM by the academics was limited. Interview outcomes
also identified the factors that hindered the use of SM in HE. These factors are privacy and security
concerns, time and commitment issues, loss of control and monitoring, the digital divide (e.g. through
age, or availability), variation in mobile services, grading and assessment issues, integration with
LMS, institutional support, lack of infrastructure, ethical issues; such as personal data protection,

and awareness issues.

Besides, SM platforms do not support learning pedagogically, according to Liu et al. (2010).
Although they can help in creating and sharing content, one of the repeatedly reported barriers that
negatively influence learners’ perspective on using SM is content overload (Bright et al., 2015; M.
F.G. Linetal., 2013; Rietal., 2016). Content overload also has negative effects in terms of hindering
students’ ability to be self-regulated. (Whelan et al., 2020) and cause students’ to be distracted (Abe
and Jordan, 2013). For instance; using Twitter to support learners’ collaboration has been shown to

be ineffective in improving students’ engagement (Tur & Marin, 2014), which is mainly attributed
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to an excessive number of irrelevant feeds. One of the main concerns in using SM is the lack of trust
that can affect learners’ concentration. Other studies showed that the root of this issue is the learners’
perception of content overload. Bergdahl et al. (2020) also supported this conclusion: they found the
level of students’ engagement is directly correlated with the level of purposeful use of learning
technologies. Their study showed that the high-achieving learners used the ancillary learning
application purposefully, whereas the lower achievers believed that LMS was wasting their time

because it involved unnecessary applications.

One of the critical suggestions for reducing the distracting effects of the SM is to avoid cognitive
conflict in the discussion. Noise can be reduced by categorising the SM posts into smaller groups
based on learners’ shared interests (Topping, 2005). Several studies also proposed personalising the
SM content into a set of streams based on the learning topics and learners’ preferences ( Yin, Cui,
Lu, Huang, & Yao, 2013; Yin Zhang, Tu, & Wang, 2017; Zhu, Ming, Hao, Zhu, & Chua, 2014). In
addition to the potential distraction issues caused by using SM along with LMS, the concern over
privacy is a critical impediment in using the SM in learning technologies (Chugh & Ruhi, 2017).
In the UK, the general data protection regulation, GDPR, are embraced in this research when dealing

with personal information and privacy.

With the above discussions in mind, the SM were adopted in this research because of the ability of
their extensive features to support the learning process. Most importantly, it should be noted that
using the social media in learning to establish a pedagogical approach has not been tested in a solid
theoretical framework. This assertion is supported in Al-Qaysi et al, (2018) on the basis of a

systematic literature review on the use of SM in learning.

2.6. Learning
The experiential learning theory suggested by Kolb (1984) is designed to guide learners in

identifying how they learn from experience. Kolb’s learning cycle is divided into four stages;
concrete experience (where the learners need to do the task and in this way permit learning to take
place; reflective observation (where the learners reflect on and review their experience to learn from
it and discover how to amend it in the future); abstract conceptualisation (where the learners fit what

they have learned to their previous knowledge in order to amend and extend it).

Although all learning is founded biologically and neurologically (Saljo, 2009), researchers have
defined the process of learning in various ways; some define it simply as the process of acquiring
knowledge, while others define it as “an increase, through experience, of problem solving ability”

(Washburne, 1936). One kind of learning, e-learning, is defined as the “delivery of learning, training
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or educational program by electronic means” (Lim, 2012). Alternatively, it is “the delivery, over the
internet, of concise and dynamic educational content and instructional methods which aims to build
knowledge and skills for quality learning” (Pange & Pange, 2011). Building knowledge requires
specific understanding of concepts and being able to relate them to on another. Concept mapping is
an example of knowledge building strategy. According to Schwendimann, (2014), concept mapping
is “a node-link diagram showing the semantic relationships among concepts”. Visualising the
concept can be a powerful graphic tool in teaching and learning that may unlock learners’ abilities

(Zhao et al., 2014).

2.6.1. Behaviourism

One of the first learning theories was Behaviourism. Behaviourists started by describing the learning
process as an automatic, involuntary, permanent change in a person’s behaviour which is a reaction
to an environmental stimulus (Collins et al., 2001; Andrews & Haythornthwaite, 2014). The learning
process can be kinaesthetic or symbolic. Therefore, Behaviourist-led teaching strategies involved
individuals learning within conditioned environments and performing correctly on the basis of
external feedback (Andrews & Haythornthwaite, 2014). In response to behaviourist theory. To learn
more, researchers have extended the description of the behaviourist’s process; for example, Collins
et al., (2001) discussed Pavlov’s theory of classical conditioning and proposed that learning is an
involuntary response or reflex, and brings about a change in behaviour based on environmental
stimulus. Moreover, Collins discussed Skinner’s theory of operant conditioning to find a method of
managing this type of learning. The theory states that positive and negative consequences (like
punishment and reward) change specific behaviour permanently and can be used as strategies which,
if implemented consistently, can result in effective learning (Collins et al., 2001; Scott, 2013).

2.6.2. Cognitivism

The behaviourists were challenged by cognitivists who suggested that human beings are active
learners who select, filter and evaluate according to their needs and goals (Collins et al., 2001), and
that these processes are enacted within their social interactions and not only inside the learner’s mind
(Scott, 2013). Cognitive learning theory has had a vast influence in modern learning, particularly its
two concepts of assimilation and accommodation. Assimilation suggests that knowledge is acquired
through relating new information to prior existing knowledge, whereas accommodation suggests that
learners adjust, amend or add to their prior knowledge in order to fit in the new information (Andrews
& Haythornthwaite, 2014) . However, it is worth mentioning that individual differences and mind-
readiness have an impact on the process of acquiring knowledge (Cassidy, 2004). Hence, to

accommodate these differences, it may be essential to implement a variety of styles of material
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representation and effective personalisation as features that may allow us to widely support

individual learners and their needs (Pange & Pange, 2011).

2.6.3. Constructivism and other learning theories

Constructivism is based on the premise that learners acquire and build their knowledge through their
interactions, both socially and with the environment (Rovai, 2004). Constructivism defines learning
as mental work (Andrews & Haythornthwaite, 2014). Ideally, Constructivism is initiated through an
external stimulus. This is why Rovai (2004) suggested that learning materials must enable learners
to construct knowledge rather than merely reproducing it. (Weegar & Pacis, 2012) observe that
although online learning environments are behaviourist-driven, there has been a shift to providing
constructivist support platforms. According to Weegar & Pacis, (2012), the aim seems to be to
develop an environment that blends the two theories (behaviourism and constructivism) in light of

other factors, such as assessment and resources.

2.7. Proposed Theoretical Framework

This research will develop a theoretical framework for examining the effects of new interventions
on the CIU of the LMS. In brief, which will be detailed in the following sub-sections, the scope of
the proposed framework involves three main theories, integrating the information success model
with the technology acceptance model, herd behaviour theory, and goal-setting theory, asin Error! R
eference source not found.. The Technology Acceptance Model (TAM) has been extensively used
to measure learners’ behavioural intention to use educational technologies. Thus, the perceived ease
of use and perceived usefulness are strong predictors of the use of a technological intervention.
Accordingly, the Information Success (IS) model was adopted to address the issues identified by
TAM and to set a theoretical connection between the usability of a technological intervention and
the CIU of LMS. TAM is successful in predicting intentions to use but not the intention to continue
use. Thus, the TAM model will not be used to explain the CIU for the LMS; it will be used only to

measure the use of the technological interventions.

In the Information Success Model, the predictors of use are the perceived benefits and satisfaction.
The theoretical distinction between the intention to use and the intention to continue to use LMS is
the valence of the satisfaction. Therefore, in this research, ‘satisfaction’ is replaced by ‘cognitive
absorption’ because cognitive absorption indicates a high level of valence in engagement and
provides a higher predictive power in explaining the change in learners’ behaviours in receiving the
benefits (i.e., PLSR), and being kept motivated to use LMS in the future (i.e., CIU). Similarly, the
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perceived benefit is replaced by the PLSR, to indicate the original purpose of LMS as an education

organiser technology.

In order to portray the relationship between the interventions and the CIU of LMS, two theories were
adopted: herd theory and goal-setting theory. While herd theory focuses on the impact of exposing
learners to the interactions of others (i.e., through TT), the goal-setting theory underlines the role of
clear goals (by using VC intervention) in improving the acceptance of LMS. The goal-setting theory
further highlights the ease of getting help to achieve these goals, without feeling unsafe or threatened,

through directed and guided social media intervention.

3.3.Herd Behaviour Theory
Tracking Technology
* 3.2.Technology Acceptance Model 3.2. Information Systems Success

s 2 LMIS Benefits (i.e. PLSR)
ClU LMS

Perceived Ease of Use
and Perceived
Usefulness of the

Features >

3.4.1. Visualised Competencies 3.4.2. Social Media

Features Usage

LMS Engagement (l.e.
PCA)

3.4. Goal Orientation Theory

Figure 2-2 Proposed Theoretical framework

2.7.1. Herd Behaviour Theory

The first theoretical basis for introducing and defining technological intervention is the Herd
Behavioural Theory. Herd Behaviour theory (HBT) is different in nature from self-regulation theory.
HBT focuses on the mainly irrational imitation of others’ behaviours while self-regulation theory
focuses on a person’s determination in his/her goal setting and the behaviours required to achieve
these goals(Reeve, 2004) (Zimmerman 2002; Reeve, 2004). Herd Behaviour Theory (Banerjee,
1992) is based on the premise that individuals tend to follow an exhibited behaviour which seems
to be legitimised and followed by others. Herd behaviour theory (Banerjee, 1992) is based on a
natural human reaction to observing peers, which leads to imitating their behaviour to achieve a
similar success level. In other words, an individual’s decision is more likely to be influenced by the
way that people around them choose, prefer, and behave. The concept of herd behaviour explains
people’s tendency to follow explicit behaviour when they see that others in the same group are
applying it (Banerjee, 1992). This theory reflects the power of social pressure, as discussed by Shiller

(1995) who explained the irrational aspects of herd behaviour as ‘people follow the actions of others’.
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Setting the relationship between herd behaviour and technology adoption involves several features.
Herd behaviour theory is used to explain the adoption of technology by discounting users’ internal
beliefs and embracing the beliefs of others about the usefulness of an application, and the further
adjustment of their behaviour to reflect changes in the level of use by others (Peng et al., 2009).
Similarly, it was shown that, depending on the perception among technology adopters of the
behaviours of others, a new adopter would then follow their interaction and behaviours (Darban &
Amirkhiz, 2015). Similar evidence in Wang et al. (2019) also suggests a possible theoretical
relationship between herd behaviour and the use of technology. Investigating the students’
participation in an MOOC in China, Wang et al. (2019) observed irrational and rational herding
behaviours among the learners. The term ‘irrational behaviours’ refers to passively following other
learners’ behaviour. Engaging in active observational learning to fulfil the learning needs a rational
herding behaviour. Rational herding is the feature of most online learners and correlates with the
difficulty of the course. The difference of this theory for face to face and online, “the media is the
message” McLunhan (1967). Thus, technological intervention that could increase herding behaviour

may contribute to improving the use of LMS and the intention to keep using it in the future.
2.7.2. Goal-Setting Theory

The second theoretical basis for improving the learners’ CIU by defining a technological intervention
is goal setting. According to goal-setting theory, the existence of a learning goal (i.e., the setting of
a goal) and the characteristics of the goal (e.g., its clarity, contribution to ultimate goals, and
relevance) affect the level of engagement with the conducting (Elliott & Dweck, 1988). According
to Seidel (2005), the clarity and coherence of goals lead to enhancing students’ competence in
performing the learning tasks. Furthermore, Locke and Latham (2006) have suggested that learning

goals require clarity and task specifications if they are to improve learners’ performance.

Thus, this thesis argues that the factors defined in the goal-setting theory could contribute to learners’
engagement and to influence their ability to plan effectively (i.e., PLSR). From this perspective, this
thesis proposes that visual competence and social media as technological interventions could help
learners to identify their expected learning outcomes and ways of communicating in order to better

understand these outcomes, and further set plans for achieving these outcomes.
2.7.3. Technology Acceptance Model

The Technology Acceptance Model (TAM) developed by Davis et al., (1989) predicts users’

acceptance and use of information technology by focusing on the system features that affect users’
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acceptance. In general, acceptance is defined as “antagonism to the term refusal and means the
positive decision to use an innovation” (Taherdoost, 2018, p. 86). TAM has been extensively studied
in the literature as an efficient model for understanding and predicting learners’ adoption of LMS
(Harrati et al., 2016; Persico et al., 2014). Davis further suggested TAM ( Davis et al., 1989) for
understanding the use of information management systems. Furthermore, TAM has proved to be a
fundamental model for understanding the human behaviour that predicts potential acceptance or
rejection of technology (Maranguni¢ & Granié¢, 2015). As reported by (Venkatesh & Bala, 2008),
TAM is capable of persistently elucidating 40% of the variance in users’ intention (Venkatesh &
Bala, 2008).

Several studies empirically identified the factors that directly affect system use (Liu et al., 2010).
These factors are the perceived usefulness (PU) and the Perceived Ease of Use (PEOU) of the system.
The user’s perception of usefulness and of ease of use are the main influencing factors of system use
(Maranguni¢ & Grani¢, 2015). PU is described as the level to which an individual believes that using
a specific system would improve their task performance, while PEOU is defined as “the level to
which an individual believes that using a specific system would be effortless” (Davis, 1989, p.125).
Based on a study of 252 Chinese learners, Wu and Chen (2017) also found that PEOU and PU affect
the continued use of MOOC:s. In this thesis, PEOU and PU are collectively referred to aspects of
usability, as detailed in the design framework in Chapter 4.

Forty-two academic papers on using TAM in LMS have been analysed (Dinger & Sahinkayasi,
2011) and it was concluded that TAM is significantly effective in predicting learners’ actual use of
LMS. A study considering 543 professionals who taught in Malaysian public schools was conducted
by (Hamid, Razak, Bakar, & Abdullah, 2016). Hamid et al. (2016) investigated the relationships
between predicting factors (perceived usefulness and perceived ease of use) and the intention to
continue to use an online learning platform. It confirmed the positive effect of improved PU and
PEOU on CIU. Similarly, Farhan et al., (2019) studied the perception of 102 undergraduates and 10
instructors in a Canadian university and concluded that learners’ perceptions of usefulness and ease
of use predict their attitude to the intention to continue to use LMS. Similarly, regarding the use of
the social media, perceived ease of use and usefulness are essential factors in determining the
intention to use. As evidenced in a study conducted by Dumpit and Fernandez (2017) of 500
responses from students in HE in the Philippines, it was found that the perceived playfulness, PEOU,
and subjective norms significantly affect learners’ use behaviour and intention to use. The actual use

of the social media has a significant effect on acceptance and assimilating educational technologies.
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2.7.4. Challenges with TAM to predict LMS CIU

Although TAM is shown to be effective in predicting learners’ intention to use educational
technologies, this model involves some issues, such as a lack of learning perspectives in the model,

returning different results in different contexts, and inaccurate predictions.

The first challenge is concerned with the limited learning construct in the model. Therefore, the
concept of ‘learning” and ‘learners’ needs to be fundamentally included in the TAM extension for
the field of education, as will be detailed in Chapter 4. This is due to the nature of LMS, whose
users are, in fact, learners (Liu, Liao, & Pratt, 2009). In most of the published TAM research in the
education field, the learning angle has been ignored. Methods for improving TAM were solely
based on its system usability factors, e.g., PEOU, and PU (Chang, Hajiyev, & Su, 2017; Revythi &
Tselios, 2019; Shroff, Deneen, & Ng, 2011).

To address this issue, Tarhini et al. (2016) collected a sample of 604 university students to
investigate their perspectives on an extended TAM at Brunel University in the UK. Due to the TAM
limitations in terms of its learning perspective, they extended the framework to include social,
institutional, and learner factors. Their study concluded that PEOU and PU, along with social norms
(SN), quality of the work-life balance, computer self-efficacy, and facilitating conditions of using
LMS, have strongly affected the acceptance and use of LMS. Similar observations were made by
Revythi & Tselios, (2019). They studied 345 university learners using an e-class platform and
concluded that in an extended TAM framework, social norms, system accessibility, and self-
efficacy significantly affected behavioural intention. They further showed that these factors might
downplay the importance of PEOU and PU. Other learning-related factors were also included in the
extended TAM. Abdullah and Ward (2016) identified the most often used external factors of TAM
using a quantitative meta-analysis of 107 papers. These factors were Self-Efficacy, Subjective

Norm, Enjoyment, Computer Anxiety, and Experience.

The second challenge with TAM is that it may return different results in different contexts, i.e., the
TAM findings may be contradictory. Although Roca et al. (2006) found that PEOU and PU are
critical predictors of CIU in LMS, Revythi and Tselios (2019), in contrast, concluded that while
PEOU affects the behavioural intention, it does not affect the PU and the attitude to using the
system. Nevertheless, Larmuseau et al. (2018) and Akman and Turhan (2015) reached different
conclusions. Based on the data collected from 191 students using Moodle, they found that the PU
affects the intention to use, but the PU fully mediates the impact of PEOU on the intention to use.

A different observation was made by Akman & Turhan, (2017) while analysing the data collected
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from 142 learners; it did not support the impact of PEOU on PU and the intention to use.

Cheng & Yuen, (2018) studied CIU based on TAM and the Expectation Confirmation Model to
analyse the data collected from 1182 junior secondary learners in Hong Kong. Their results showed
that, although the importance of PEOU as a predictor for CIU was increased throughout system use,
the importance of PU diminished, which may indicate that the relative importance of these two
metrics in predicting CIU varies over time. This study, however, did not consider the likely effect
of the TEIs that can improve CIU. The differences could also be based on the nature of the
technologies, as shown in Larmuseau et al.(2018), Akman and Turhan (2017), where conclusions
were reached on results unlike those of Roca et al. (2006b) in terms of the effect of PEOU on the
intention. Despite the effect of PEOU on the intention, a study on the benefits of perceptions
revealed interesting findings; a group of 249 university students using Moodle showed that PEOU
and PU both affect the perception of the benefits from the system, which then affects students’ use
of the system and their academic performance (Islam, 2013). Such dissimilarity in results, however,

is unable to provide enough practical insight into learners’ perspectives in the educational field.

Therefore, a carefully investigated extension is required to develop an efficient TAM for learners’
uses of LMS. Note that the inclusion of learning constructs and understanding of the relationship
between the perceived cognitive absorption and the perceived learning self-regulation have not been
investigated in the current literature. Moreover, there are differences in the outcomes of earlier
researchers who incorporated various external factors in their TAM extension model. Hence, a
generalised TAM that can be directly transferred from one learning environment to another seems

to be impractical (Sanchez-Franco et al., 2009).

Because of these challenges, the TAM will be used for assessing the technological interventions in
use now but not will be used for assessing the CIU of the LMS, which needs to integrate a more
psychologically based factor. Thus, for the LMS, the Information System Success Model will be

used, as in the next section.
2.7.5. LMS Success Model

The critical challenge facing the TAM is the inconsistency of the findings, which can be attributed
to the nature of the technology and/or how learners use LMS might undermine the value of PU or
PEOU “PEOU” indicates the importance of using the technology; however, it may not be the key
driver for using technology in the long term. Regardless of the importance of these two factors,

learners will lack the clear motivation to use technology unless they can perceive the benefit of doing
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so. There are other comparable concepts for reflecting the level of usefulness, e.g., the “perceived
benefit”. The benefit can be defined as the advantage perceived by the users in changing their
behaviour to get new outcomes. The perceived usefulness and the perceived benefits are, however,
philosophically different because technology can be useful but not necessarily something that
changes the users’ behaviour (Badewi & Shehab, 2016). Therefore, technology that leads to benefits

needs a more substantial effect on behaviour rather than merely on the users’ perceptions.

In this context, LMS is an application that is developed to regulate students’ learning behaviours. If
it cannot do this, then it is a “failed” initiative. Thus, in this research, the perceived benefit is
attributed to the LMS platform, and the perceived usability is used for assessing the use of the tools
added to LMS (i.e., the TEIs). In other words, for new tools to be added, they have to be perceived
as useful and easy to use. Meanwhile, the perceived benefit predicts the intention to continue to use
LMS in the future, i.e., the perceived learning self-regulation (PLSR) as a fundamental learning

construct.

In this research, the IS success model was adopted to bridge the gap between the benefits and the
intention to use LMS. The traditional 1S model consists of service quality, system quality,
information quality, perceived benefits, satisfaction, and intention to use (Petter et al., 2008). The
relationship between the IS success model and LMS has been studied in the literature. For instance,
a study by Dalle et al. (2020) was carried out to assess DeLone and McLean’s information system
success models in the LMS. The results of 98 survey responses revealed that system quality,

information quality, and service quality are related to user satisfaction.

Furthermore, system quality and information quality predict the success of the LMS. Another study
conducted by Ramirez-Correa et al. (2017) used DeLone and McLean’s model to evaluate the
moderating effects of the learning styles on the success of LMS from the learners’ perspectives. The
analysis of 258 responses showed that the IS success model was able to adequately explain students’
satisfaction and the perceived benefit of LMS. Like TAM, the IS success model needed TEIs before
it could be used in the learning context. The learning styles also affect the impacts and relationships
among the variables of the success model. A study conducted by Cruz et al. (2019) also used the
DeLone & McLean Information Success Model to measure the success of Moodle among college
students. The model constructs were information quality, system quality, service quality, use, user
satisfaction, and perceived net benefits. They further added a computer self-efficacy measure and
complementary technology to the model. The proposed model explained the learners’ satisfaction

level with Moodle, which was mainly positive.
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The information, system and service quality have been studied extensively in the related literature;

hence there is no reason to replicate these factors any longer.
2.7.6. Integrating TAM and IS Success Model

The integration of the TAM and the 1S success model was proposed in several papers to overcome
the weaknesses of each, as detailed in Sections 2.5.2 and 2.5.3 neither of these models is sufficient
on its own to predict CIU in LMS consistently. Thus, the research initiatives were to combine them
into a single theoretical framework. For instance, Binyamin et al. (2019) conducted a study of 833
Saudi learners using LMS in higher education and found that content quality, system interactivity,
and instructional assessment were the main predictors of perceived usability and usefulness. They
further concluded that learning support is an essential factor in perceived usefulness. System
learnability was also found to be an essential factor in the perceived ease of use. Their research

further concluded that the perceived ease of use can predict perceived usefulness.

Another attempt to address the weakness of TAM was made by Mohammadi (2015), who integrated
the TAM and the ISS model to explore the effects of quality features, perceived ease of use, and
perceived usefulness, on users’ intentions and satisfaction, alongside the mediating effect of usability
on the use of e-learning. Based on a study on 420 Iranian students, he further found that “system
quality” and “information quality” are the primary factors driving users’ intentions, and PEOU and
PU are the weakest factors. Similarly, (Koh & Kan, 2020) showed that LMS information and service
quality increased students’ satisfaction and predicted their intention to continue to use LMS.

CIU was also predicted by integrating self-determination theory into TAM (Roca, 2008). In their
study of 172 university learners, they considered PEOU, PU, information quality, confirmation,
service quality, system quality, and cognitive absorption, and showed that these factors affected CIU.
This research adopted the theoretical integration of TAM and LMS because it can improve the

predictive power of the LMS CIU as illustrated in Error! Reference source not found..
2.7.7. Proposed Design Framework

In the present study, the proposed framework is based on integrating the TAM and ISS success
models that are capable of predicting learners’ Continuation Intention to Use (CIU) in Learning
Management System (LMS), as clarified in Chapter 2. TAM is used to operationalise the use of the
intervention in terms of Perceived Ease of Use (PEOU) and Perceived Usefulness (PU), while the
Information System Success Model (ISSM) is used to assess the effect of these interventions on the

CIU of the LMS. The modified ISSM replaces the “satisfaction” by “Perceived Cognitive
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Absorption” and the “PLSR” by “perceived benefits” to reflect the nature of the CIU, instead of
using ‘intention to use’ and the nature of the application is that of an organising tool for learners.
Each of the proposed interventions is measured by the PU and PEOU. As detailed in Chapter 4, the
significance of the intervention can be evaluated by the change in the Perceived Cognitive
Absorption (PCA) and Perceived Learning Self-Regulation (PLSR) of the LMS, in turn

strengthening the CIU as visualised in Error! Reference source not found..
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Figure 2-3 Design Framework

2.7.7.1. Proposition 1: The Effects of PLSR on the CIU of LMS

The ultimate purpose of LMS is to improve learners’ ability to self-regulate. To be meaningful, the
first criteria for a meaningful intervention is to improve the PLSR. l.e., the new intervention must
improve the PLSR so that the CIU can be strengthened. The ISSM, as theorised in Chapter 2),
suggests that if the purpose of the LMS is perceived to have been met (i.e. if it becomes a perceived
benefit and operationalised in this research PLSR), CIU will be improved. There are two main
theoretical perspectives explaining the proposed effect of the PLSR on CIU, those of perception

theory and expectation theory.

First, according to perception theory, perception is subjective and based on contextual factors, i.e.
people’s perceptions and their interpretations are based on their experience, knowledge, background,
and self-rating (Yammarino & Atwater, 1993). People’s perception of themselves may also have a
significant effect on their intentions (Maselli & Altrocchi, 1969). In other words, if a system
improves one’s perception of one’s capabilities and performance, it will strengthen one’s intention
to keep using the system. There is academic evidence that PLSR and CIU are associated pesitively.
The relationship between PLSR and CIU was studied in Concannon et al. (2018). In their
phenomenological study, Concannon et al. (2018) found that the courses that are designed to improve
learners’ perceived self-regulation strengthen their persistence on their course and their intention to

take similar courses in the future. Self-regulation is formed not only from competence but also from
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perception and experience, built up by the design of the course and the interfaces and characteristics
of the LMS.

Second, according to expectation theory, if a system’s users receive the expected benefits from the
system, their intention to continue using the system is accordingly strengthened (Lee, 2010).
Therefore, if the system can deliver the targeted objectives, the users are expected to use it in the
future. PLSR is about the belief that one can set goals, plan accordingly, and then follow the plan.
LMS is a system designed and implemented to improve learners’ ability to set goals, plan
accordingly, and follow the plan. Therefore, if LMS improves the PLSR, the CIU is expected to

become stronger.
H1: PSRL positively affects Cl1U
2.7.7.2. Proposition 2: The Effects of PCA of CIU

The second criterion to ensure the meaningfulness of the intervention is the ability to improve the
PCA. It is proposed in this section that the PCA can improve the CIU. Based on the ISSM, user
satisfaction affects the perceived benefits and the intention to use the system. Using the same
analogy, in the present study the PCA of LMS, was used as a stronger form of satisfaction. In design
perspective, the new intervention could improve the PCAs which is theorised to have three positive
effects on students’ PLSR and the CIU the LMS.

First, by enhancing the learners PCA, it is proposed to improve the CIU because it can change the
attitude to the system (Moreno et al., 2016), which can then affect the CIU. PCA is found to influence
the continued use of social media in different contexts; for instance, a recent study by (Hsu & Lin,
2017) of 310 Facebook users shows that the CIU is affected by PCA. Using the same analogy in
LMS, if students are fully engaged by the use of a learning technology, their engagement improves
their attitude to the application of LMS, hence strengthening their intention to use it effectively. This
is also shown by Moreno et al. (2017) in their examination of 251 students in Brazil. Venter and
Swart (2018) further found that PCA directly affects the CIU in their study of an MS Office
simulation of an interactive learning application. On the same lines, the present study proposes that

improving the learner’s PCA may accordingly intensity the CIU.
H2: PCA positively affects the CI1U

Second, it is proposed that by improving the learners’ PCA, the perception of the benefits from the

LMS (i.e. PLSR) will be improved. A LMS is an application that aims to improve the learners’
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perception of their personal ability to organise, structure and achieve learning objectives. It is shown
in Basol and Balgalmis (2016); Karlinsky-Shichor and Zviran (2015) that the effective use of a
software application improves its perceived benefits, i.e. the PLSR. Since the PCA can improve the
effective use of applications (Moreno et al., 2017), the present study argues that PCA positively
affects the PLSR.

H3: PCA positively affects PLSR

Third, it is proposed that the technological intervention that can improve the learners’ PCA will
influence CIU positively mediated by improving the perception of benefits from the LMS (i.e.
PLSR). PCA does not, however, always affect the CIU because it can sometimes be perceived
negatively. For instance, learners who had higher PCA in using Facebook were found to have a lower
level of academic achievement (Rouis et al., 2011). Therefore, PCA needs to be directed to the
purposeful use of applications. Otherwise, it could lead to poor results. Since the ultimate purpose
of the application is to regulate one’s learning activities, the present study proposes PLSR as a

mediator between PCA and CIU.

H4: PCA affects the CIU mediated by PLSR
2.8. Chapter Summary

This chapter covers two main areas. They are the LMS perspective that focuses on a critical analysis
of LMSs and success models and the learners’ perspective that examines the factors of learning

experience such as motivation, engagement and PLSR.

The objective of LMS is to enable learners to organise and navigate through learning content in ways
that improve their learning experience. Researchers have proposed several integrations of new
technologies. However, integrating such technologies in LMS is not always possible due to their
costs. Hence, learning analysis, LA, was proposed to support learners’ perceived experience as they
progressed to self-regulation, LSR, and their competence in using LMS. LA dashboards can be either
non-personalised or personalised. The former anonymously track peers’ interactions while the latter
compare a learner’s performance with those of their peers. Although personalised LA provides
tailored learning guidance, it might not be fit for academic learning since all learners in the same
class need to progress at much the same pace. Besides, methods the compare students might distract
them, lower their self-esteem, or hinder their learning self-regulation. Evidence presented in previous

works also shows that the learners do not often like to use personalised dashboards.
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Hence, this research focuses on non-personalised dashboards which track learners’ activities and
visualise their learning competence, while comparison aspects are excluded. The visual
representation of learning competence displays the required competencies (i.e., learning goals) in the
LMS interface or dashboard. In this research, Competencies are interpreted as learning outcomes and
transferable skills, based on Bloom’s Taxonomy. At the same time, the transferable skills were

extracted from the literature.

In order to ensure a reasonable level of system use, the students need to engage and get their expected
benefits from LMS. Cognitive absorption is a state of deep engagement and the immersion into
interaction with a system, and it can be perceived as a negative or positive factor in academic
performance. CA could be a negative factor in cases where it concerns immersive playfulness while
learning. In contrast, positive CA results in cases where it is purposeful and leads to a transformation
in learners’ educational behaviour to reap the benefits of the technology. CA further requires social

and interactive capabilities to improve learners CIU SM for learning.

Self-regulation, in contrast, has been clearly demonstrated to be a crucial predictor of students’
success in academic learning in both online and conventional learning environments. Perceived LSR,
as an indicator of self-regulation, is improved if learners receive benefits from a specific feature that
is perceived to help them regulate their learning skills. Accordingly, a purposeful LMS design should
fundamentally involve constructs that support learners’ perception leading to the intention to
continue to use the system in the future. These perceived elements are system usability, cognitive

absorption, and learning self-regulation.

Due to the TAM’s capacity to explain the intention to use, this research uses TAM in assessing the
level of use of the new proposed LMS features. The use of these features is reflected in an improved
perception of LMS benefits. The IS success model is also used to examine the CIU of LMS.
Moreover, this research replaced satisfaction by PCA as a more robust indicator of future intentions.
In other words, this research sets a theoretical connection between TAM on the feature level, and the
IS Success model in LMS, while taking into consideration the nature of LMS as a self-regulating

tool.

Last, but not the least to note, the new proposed features are built on theoretical perspectives. Herd
theory and goal theory are used as guiding tools for introducing, developing and implementing the
new features of the LMS. This means that if the proposed features are used successfully (as measured
by the TAM), they can improve the PCA and PLSR of LMS, which in turn affects the CIU of LMS.

Thus, the research question. “What are the antecedents of the CIU?” is partially answered here; they

46



Thesis glossary

are the PLSR and PCA which can be affected by the Dashboard and Social media. The next chapter
aims to develop the research methodology to answer this research question, aim and objectives in
which to theorise these effects and to set the theoretical basis for the effects of interventions in the

PLSR and PCA that consequently affect the CIU.
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Chapter 3: Research Methodology
3.1. Introduction

This chapter sets out the methodological paradigm, approach, and strategy for fulfilling the research
objectives. It demonstrates the research paradigm and strategies that link computer science with
pedagogy, and psychology as this research proceeds from design and implementation to evaluation.
It also reports the selection, justification and application of the methods, techniques and tools used
to tackle the aim and objectives of the present study. The rationale in this chapter is to justify the

methods that were chosen.

Thus, this chapter starts with the research paradigm see Section (3.2) to discuss the ontological,
epistemological, and axiological positions that underpin this research paradigm. On this basis, the
research model relied upon a case study design that borrows from scientific research, as discussed in
Section (3.3). The section after this details the research strategy. The study takes a multi-phased
approach, as detailed in Section (3.4), to cover the several objectives of the present study (i.e.,
developing a theoretical framework, developing interventions, evaluating them, and examining the
theoretical framework). Because the research phases cover different objectives, the methods are
numerous and varied in nature. These are covered in Section (3.5) and are detailed in those chapters
where the analyses are presented. Like the research methods, the analytical methods were many; the
definition and the use of them are defended in Section (3.6) of this chapter. However, a detailed
description of their use is reserved for the chapters that show the findings. The penultimate section
assesses the research quality. The present study adopted rigorous measures to ensure the quality of
the evidence supporting these research arguments. These quality measures are described in Section

(3.7). The earlier discussion is illustrated in Figure 3-1.
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Figure 3-1 Research methodology and methods

3.2.  Research Paradigm

The research paradigm embodies the researcher’s worldview — what ‘reality’ means - and what
contributes to it. The ultimate contribution of the present study is to the theory predicting the CIU
and to setting theoretical foundations for developing and evaluating new interventions for improving
it. A research paradigm has its own ontology (the nature of existing knowledge, whether it is single
and universal, or multiple and varied by context); epistemology (which concerns how knowledge
may be produced, for instance, by means of deductive reasoning, as a positivist sees it or, by
induction, as an interpretivist sees it); and axiology (i.e., dealing with researchers’ values) (Kanellis

& Papadopoulos, 2011). In the following paragraphs, each of these aspects will be detailed.

Positivism and interpretivism are the two possible ontological stances. Positivist researchers argue
that knowledge is universal and objectively measurable Singleton et al. (1988) whereas interpretive
researchers believe that reality is varied and a phenomena which requires an investigative
contextualization to be understood (Walsham, 2006). This research embraces the naturalism and
accepts that reality is contingent on the context (i.e., the case of application) because countries may
have different cultures and values influencing the research findings. The epistemological stance is
in itself two-fold. The positivist epistemological approach is deductive in character because it
presumes that a hypothesis can be objectively extrapolated from the literature and applied on a certain
context (Stahl, 2014). Meanwhile, the interpretive approach is more concerned with the subjective
basis on which knowledge is said to be built (Cavaye, 1996). The present study relies on both
approaches. A positivist approach is necessary for reviewing the literature and analysing the
constructs. However, an interpretive approach is essential for assessing the users’ experiences

(Kumar et al., 2017). In other words, the present study used an interpretive inductive approach to
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develop and evaluate the technological interventions proposed, namely a tracking tool, visualised
competency, and the social media in LMS. Elsewhere, the positivist deductive approach was used

for theorising and testing the theoretical framework that was developed.

The last aspect of defining this research paradigm was the axiological stance. This standpoint
underlined the levels of objectivity/subjectivity in collecting, understanding, presenting, and
concluding. Positivist researchers claim to use objective quantitative tools such as questionnaire. In
contrast, interpretive researchers believe that objectivity is impossible and consider the context of
their own words and perceptions, accepting the inability to see except through the individual lens.
The present study accommodates both views: it quantitatively and objectively test the theoretical
framework using questionnaire (as detailed in section 3.5.4) but developed the interventions on the
basis of the researcher’s experience and knowledge and used contributions from the participant
teachers that were based on each one’s worldview. Thus, this research is using pragmatic approach
in which the positivism and interpretivism are embraced. Moreover, the validation of the
amendments and assessment of their effectiveness were based on the students’ and teachers’

interpretations, as detailed in Chapter 6.

To sum up, from an ontological, epistemological, and axiological perspective, the present study
combined a positivist with an interpretive approach to provide coherence in the account of the object
of study and the evaluation of the interventions. The study adopted a pragmatic theoretical position
(Mackenzie, 2006) whereby the ontological, epistemological, and axiological stances were not
inherited from any single classical school of thought (i.e., paradigm). Pragmatic research was
consistent with the literature Venkatesh, et al. (2013) initiated from both positivist approaches using
quantitative methods and movement towards an interpretive approach, and vice versa (Onwuegbuzie
& Leech, 2005). Thus, the present study relied upon a deductive, theoretical framework which was
tested objectively using quantitative techniques while the interventions were developed and

evaluated interpretively, as illustrated in Figure 3-2.

Intrepretive
Research to develop
and validate the

intervnetions

Positivism to test
the theoretical

framework Pragmatic Research

 Interviews, Focus Groups
Researcher experience,

and user data

interactions

* Questionnaire

Figure 3-2 Research Paradigm
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3.3.  Research Approach

Each research paradigm has its own set of methods. For instance, the positivist approach relies upon
surveys, experiments, and quasi-experiments (Huitema, 2011). Interpretivism has come to rely upon
grounded theory borrowed from ethnography (Palmer, 2001) and phenomenological studies (Finlay,
1999). In contrast, pragmatic research combines positivism and interpretivism as a method for
delivering the research objectives. Unlike the monolithic paradigms (i.e., positivist and interpretive),
pragmatic research offers something more dynamic in this multi-phased context. Multi-phased
research has taken various forms, but because the present study aimed to develop solutions, it
favoured a scientific research design (Peffers al., 2007). Nevertheless, because the study needed to
consider contextual factors, it also embraced a case study approach to help define the scope of the
work (Yin, 2013).

3.3.1. Design Science Research (DSR)

The design science model is a multi-phased research approach often adopted in the fields of
information systems and computer science for building industrial solutions (Peffers et al., 2007).
Because one of the research objectives here was to develop amendments to the LMS that would
enhance its future capacity, the design science approach was taken. As the present research is
intensively concerned with learners’ acceptance of LMS, design science was required to develop its
methodology (MAGUIRE, 2001). Design science provided a framework for designing a research
methodology which had three objectives, namely, to logically and rationally represent how the
present research related to the literature; to articulate the researcher’s methodological approach and

to present and evaluate the findings of the research process (Peffers et al., 2007).

DSR has often been used in case study settings because they allow the improvements and impacts to be

readily perceived, documented and evaluated (Gregor & Hevner, 2013). In brief, the design science

methodology follows specific steps. They comprise understanding As-IS, setting the theoretical

foundations for a new design, developing the new design, implementing, and evaluating, and then

validating it through the participants’ feedback. Accordingly, the present study used this similar

approach. An understanding of As-Is was mainly drawn from the literature which set out the theoretical

foundations in the form of an evaluation framework for possible amendments. The parameters of the

new design were based on this evaluation framework, the design and implementation of new

amendments; the feedback from the relevant stakeholders (i.e. teachers and students) was also a key

factor. Finally, the effects of the intervention were examined.
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Design science research, in general, can be pursued from two different standpoints: the research
participants can be either passive collaborators or active observers. If they are passive, the researcher
develops a solution without any direct intervention with the subject under study. For example, the
research could provide solutions for teachers to follow unquestioningly. If they are active, the researcher
works with participating teachers to redesign their modules and plans them to fit with the intervention
needs (Lee & Hubona, 2017). Thus, the present researcher held workshops to guide the teachers, who
lacked the required knowledge and skills, in defining their learning outcomes in terms of a revised
Bloom’s taxonomy. In addition, the researcher took a teaching position in designing a database of the

transferable skills because it demanded work, time and effort unavailable to the teachers.

Moreover, teachers may also have a lack of time and opportunity to ensure the intended use of the SM
according to a set of rules and policies. Accordingly, the researcher took an active role in moderating
the chat and developing the rules and policies, supporting, and collaborating with the teacher
participants. Thus, the present study borrows also from participatory action research(Kemmis et al.,
2019) in recognition of the reciprocal relationship between the researcher and the participants as they
sought a joint solution. According to the participatory action research, the research role is to design the
solution based on understanding of AS-IS and its challenges then the design the solution. After the
solution or interventions are defined, the researcher put them into action and assess and evaluate the
effects of the interventions (Bradbury & Reason, 2001).

3.3.2. Case Study Research

As stated above, the present study also favoured the case study research because it could be used to
investigate and understand a context in depth (Yin, 2013). This approach developed and examined new
tools in general (Mcphee, 1997; Rowley, 2002) as well as new e-learning tools (Su, Bonk, Magjuka,
Liu, & Lee, 2005). Researchers have also observed, noted, and studied an actor’s behaviours in a given
case (Johnson & Stake, 2006). The case study under investigation concerned Westminster International
University in Tashkent (WIUT) which was established in 2002. Uzbekistan University was the first
international university located in Central Asia to offer a Western-style education with UK

qualifications.

This university had a clear strategy for enabling learners to study from home and on campus. According
to the university website citation, an integral part of their teaching delivery is to integrate technology
whenever possible. There were several reasons for selecting this case. The first was that the teachers

and students agreed to take part in this study. Second, the selected course was in the computer science
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department, unlike courses on technology literacy. Moreover, this course had one of the highest

enrolments (400) in the WIUT and this number increased the reliability of the results.

3.4. Research Strategy

This multi-phased research four main sections, are shown in the diagram below. The literature review
was used to develop the research framework and as a theoretical basis for developing the interventions
(i.e., TT, VC, and SM). The development of the interventions used workshops, collaboration learning
and interviews. The suitability of each intervention was evaluated using questionnaires, interviews with
teacher participants and data from interaction analysis and social media data interaction analysis. The

last phase tested the theoretical framework developed in the literature review. Figure 3-3 illustrates the
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Figure 3-3 Research methods

3.5. Research Methods

This section aims to define and justify the use of the methods in the present study. Each of these
methods is detailed in its appropriate chapter to avoid duplication. The methods used in the present
study are data interaction analysis and self-reported data analysis. The data interaction analysis was
meant for tracking the behaviour with the system and generated data automatically without the user’s
intervention that it reflects (Johnston, 2014). The data came from either the main LMS system or the
social media platform. Self-reported data analysis captured respondents’ feedback and opinions
based on their subjective experience. In the study, the primary data collection methods were

interviews, workshops, online collaboration, and questionnaires.
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3.5.1. Interaction Analysis

Interaction analysis is a method for tracking a user’s behaviour and activities on an interface. This
method enables educational data mining to understand a learner’s behaviour (Romero & Ventura,
2007). A wide range of researchers prefer this method because it automatically collects information
in the background but does not disturb the learner’s natural functioning (Belk et al., 2013). The
present study used a heat map, click counter to capture users’ interactions and student activity

logging data.
3.5.1.1. Heat Map

The heat map is a data analysis technique which is used to portray the behaviour of recurrent user’s
slopes on a website as they interact within a particular area or with the content on a specified page
of the website. The heat map can show intensified colours, reflecting the magnitude of the activity
on specific content on a page (Wilkinson & Friendly, 2009). The darker the colour on the heat map,
the more intense the activity. For example, heavier dots show more recurring activity. The cluster
heat map is an original presentation that synchronically reveals clusters constructed in a data matrix
in a row and column grid. It contains rectangular tiling, every tile being especially colour coded.
Each colour symbolises the significance of the equivalent element of the grid. The rows (columns)
of the tiling are structured such that analogous rows (columns) are alongside each other. On the
vertical and horizontal limits of the tiling is an organised group of trees. This group heat map is a
mixture of several diverse graphic displays that were established and developed by statisticians more
than a century ago (Wilkinson & Friendly, 2009).

Heat-maps have been used in recent studies to deepen the understanding of students’ behaviour on
LMS. For example, in Kinnebrew et al. (2014), the researchers used a heat-map to analyse students’
behaviour on a specific open-ended LMS which exposed them to meta-cognitive improvement
strategies. The heat-map tool in the study data analysis helped the researchers to monitor behaviour
in detail (Kinnebrew et al., 2014). The heat-map was used in large classes interacting with LMS to
identify the behaviour of “at-risk” students, who were less likely to complete their course or risked
failing it (Haig et al., 2013). Heat-maps were developed based on eye-tracking and cursor movement
technology, where the more extended the gaze on particular content or area on the page, the darker
the heat map colour appeared on the analysis presentation (Ramakrisnan et al., 2012; K. Sharma et
al., 2014). This helped investigate students’ behaviour in evaluating an LMS user interface through

eye-tracking technology, but the present study could not synchronise the heat-map with eye-tracking
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technology because of the cost involved. Instead, the heat-map adopted in the present study was

based on the movement of the cursor on the interface.
3.5.1.2. Click Counter

Users’ click behaviour is suggested in the early literature as a way of analysing user bias and
satisfaction with content (Dupret & Liao, 2010). It is also used to predict user interest in content
(White et al., 2010). The term ‘click-stream’ refers to the user’s clicking behaviour as a collective
sequence of analysis for the following sequence of queries posed by the user after clicking on content,
including the time spent on each page, the sequence of pages and other parameters (Aalbert et al.,
2010). However, users’ click behaviour is accounted for by the need of system users to express their
information needs in a task incrementally; thus, they click more often as their needs become clearer
(Yuchen Zhang et al., 2011). The click counter will be used in the present study to capture by analysis
the students’ Moodle activity in log-inand social media.

3.5.1.3. Moodle student’s activity logging

To define and count completed activities, Moodle activity logging is used. Analysis of students’
logged files captured the students’ behaviour and interaction on the LMS. In detail, the log file is
accessed or downloaded content on the web that is automatically logged as a text file with an identical
format to the background database (Poon et al., 2017). Explicit information gathering, like survey
self-reporting, is still often used due to the direct information that it provided about users (Khribi et
al., 2009). The implicit information-gathering approach is favoured sometimes because it collected
data on the system background but did not disturb users’ natural functioning (Belk et al., 2013). The

present study is using both methods (questionnaire and students’ login data in Moodle activity).
3.5.2. Social Media Analysis

Social media analysis is aimed at tracking and reporting the learners’ behaviours and interactions
with the proposed platform. These tracked behaviours indicated the levels of acceptance and possible
retention (Peacock & Khan, 2019). Three main methods are adopted here. They are interaction
analysis, voting and content analysis (Lee & Chun, 2016; Yoo, Song, & Jeong, 2018). While
interaction analysis focuses on the user’s actual behaviour over the SM, the voting and content
analysis are used to collect standardised (i.e. voting) and unstandardised information (i.e. narratives
in the chat).
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3.5.2.1. Interaction Analysis

“Combot” is used as a free Telegram analysis (www.combot.org) . Combot is a tool which provides

rich information on interaction and gives administrative options for regulating the chat and content
exchanged over this platform. It is a third party free analytical online tool that gives group
administrators insight into their group collaboration from different perspectives. It defines, counts,
tracks and regulates messages, active users, new users, and converted users. In this research it gave
information on many topics, such as active users (i.e., existing users who sent at least one message),
users who had newly joined the group and sent at least one message, the number of messages
exchanged during the period and the conversion rate (i.e. the ratio of students who had newly joined
the group and sent at least one message to the whole). In addition, it summarises the group users’
average activity, total of messages sent, and activity patterns at different times of day or during a

complete day.

As hard evidence for the use of the SM in the learning process, the interaction data is a more reliable
indicator for measuring user behaviour than for self-reported data. Conversely, self-reported data
(i.e., from the questionnaires) helped to build a correlational analysis between perceptions,
intentions and engagement. Thus, in the present study, the interaction analysis is used to validate
the mechanism giving an aggregate measure for the use of SM among learners. Due to privacy
concerns, it was not used to track interaction between identified learners, which limited the ability

to consolidate these data with the results of the questionnaire.

Besides being a source of data, as in Figure 3-4 and Figure 3-5, it provided administrative and
moderation features for the researcher as an active element for teachers. Combot allows master users
to apply group rules for violations and other restrictions. This includes the prevention of repeated
texts, inappropriate content, and the sending of a welcome message to new group users. Combot
helped in the present study to implement the group policy in creating a group which collaborated
over the social media to avoid possible topic distortions (i.e., discussing non-purposeful topics)

when using the platform.
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3.5.2.2. Voting and Content Analysis

Content analysis is a method to classify the topics discussed on the platform (Riffe et al. 2014). In
the present study, a text narrative analysis was conducted in which the researcher and the course
leader searched with keywords using the keyword search bar on the Telegram group to retrieve the
total number of messages sent using these keywords. The aim here was mainly to understand and
identify the topics discussed by the students. VVoting was another type of data analysis in the group
discussion. The students were asked about their primary motive for using the discussion group. On
another occasion, a poll was used for the weekly quizzes.
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3.5.3. Teachers’ Data Collections

This section discusses the data collected about from teachers and students. For example, the present
research population was defined as the teachers and undergraduate students (male and female) at the
International University of Westminster in Tashkent WIUT on the computer science course. In this case
study, the 400 students enrolled on this course had 10 teachers altogether. Because there were only 10
teachers, the present study did not provide them with questionnaires because 10 were not considered a
large enough sample to be reliable. Face-to-face interaction was required to develop the module LOs
and transferable skills to develop the TT and select the social media platform. In addition, a discussion
was convened so that the teachers could pool their experiences and knowledge in the designing process
and to validate the usefulness of the intervention in improving the LMS CIU. The two used methods,

in short, were focus groups and one-to-one interviews.
3.5.3.1. Focus Group

A focus group is a collaborative method for gaining knowledge from well-informed participants. It
also helps researchers to understand better the context of their study (Smit & Cillers, 2006). In this
way, the richness of the participants’ beliefs, values, desires, concerns and aspirations is revealed for
more extensive analysis. This corresponds with the design of the module’s learning outcomes based
on a revised version of Bloom’s taxonomy and the technological interventions of the present
research. Focus groups out-perform traditional interviews in terms of the internal validity of the
knowledge gained. This is due to their responsiveness to recommendations made or to the proposals
put forward by the participants. Thus, focus groups were used collaboratively to design the new
amendments (such as their visualised competencies). The researcher did propose certain amendments
based on the literature and from the researcher’s perspective. As noted above, the teachers used their

own experiences and subject knowledge of the topic to make recommendations.

Research with the focus group was longitudinal, not cross-sectional. ‘Longitudinal” indicates that the
same set of people met periodically. If it had been cross-sectional, the focus group would have
described members at a single point in time. Longitudinal research was chosen because the number
of teachers was fixed, and their inputs were necessary for the development of solutions. This process
took 4 consecutive meetings over 4 weeks. During this period, the preferred online collaboration
platform was Telegram, the teachers’ own traditional social media platform (Hashemi & Chahooki,
2019) . The researcher’s role was mainly asking questions and guiding according to the literature. In
their role, the teachers gave answers, asked questions, drew up, improved, and accepted the new

designs.
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3.5.3.2. Interviews

Interviewing is one of the primary data collection methods for gaining the opinions, beliefs and
experiences directly from the participants who took part in the present study (Kajornboon, 2005).
Interviews serves a range of purposes from gaining knowledge to validating research constructs (i.e.
concepts, arguments, models, designs or solutions). The present study used interviews for validating
purposes to ensure that the design was deemed fit for purpose, took account of the teachers’
background, and validated the implementation of the technological interventions, as well as
triangulating with other methods, as will be detailed in section 3.7.1. Interviews can be classified as
structured, semi-structured and unstructured. The structured approach is similar to a questionnaire
where respondents are invited to pick one out of several options. The unstructured approach asked
open questions, where the researcher having asked an opening question, follows the respondents
without a clear pre-defined path for the interview. Between these extremes is the semi structured

interview, on which the present study focused.

In the semi-structured approach, the researcher offers pre-defined questions and expects semi-
predefined answers (Kajornboon, 2005).The present study adopted a semi-structured interview
approach because validation, one of the main purposes of the interviews, covered aspects of fitness
for use, usefulness, and ease of use, challenges and positive points. Nevertheless, the present study
was open to accepting new answers and new questions, because sufficient flexibility for this was

built in.

The semi-structured interviews assume that the respondents know and have experience of the subject.
In the present case, the focus was on the teachers, who were relatively low in number and had greater
experience of this field. The students were not interviewed because there would have been no way
of generalising the perceptions of 400 students if only a small proportion of them had been
interviewed and it was impracticable to interview them all. Accordingly, the present study targeted
all the teachers who were involved in course preparation, teaching, and assessing students’ feedback.
Each of the interviews took around 30 to 60 minutes. Because the teachers did not have much time,
the interviews were designed to be short. They set only five questions: on fitness for use, usefulness,
and ease of use, on challenges and on positive points. The respondents were allowed to speak at their

own pace for as long as they wanted.
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3.5.4. Students Data collection

The interviews are helpful, considering the small number of participants. A questionnaire was
preferred when the population was too large to be interviewed singly. In this research, 400 students,
all from Uzbekistan, who had finished their first year in the Computer Science department, were
using the LMS. This high number made questionnaires (also known as surveys) the most appropriate
tool for collecting quantitative data. The questionnaires contained a list of structured questions that
were prepared in advance (Rugg & Petre, 2007). According to Walliman (2016), a questionnaire as
a research tool enables the questions and answers to be organised for rapid statistical analysis. A
questionnaire instrument should be concise, simple, and straightforward, avoiding ambiguity or a
lack of clarity. Academic courses at WIUT lasted eleven weeks. Accordingly, to avoid end-of-term
stress, the surveys were distributed four weeks before the exam period.

The questionnaires are of two types, for the positivist and interpretive dimensions of the research
(Lin, 1998; Mingers, 2001). The positivist questionnaire assumed that the respondents do not know
very much, so the questions were short and concise. Data from this type of questionnaire were used
for correlational and causal analysis. This approach helped in testing theories and hypotheses without
any subjective discussion, enabling knowledge to be deduced from the literature and verified by
experiment. This type of questionnaire was used to test the theoretical framework of the present study
because its development was based on theoretical linkages and connections that had to be tested
objectively.

The second type of questionnaire was interpretively used. The respondents were believed to be well-
informed and able to comprehend and reflect upon the questions being asked. In this type of
questionnaire, respondents were able to answer from their experience, beliefs, and knowledge and to
confirm or refute relevant arguments. This approach is popular for validating arguments, as distinct
from testing relationships. Using these two types of questionnaire was helpful for the present study
because the first contributed to examining theories and the second confirmed that the users accepted
these arguments (the perceived ease of use, usefulness, PLSR, PCA, and satisfaction from the
technological interventions). Having two perspectives offered a multi-dimensional notion of reality

by explaining the relationships on a theoretical basis and from the practitioners’ perspectives.

Scales can be even (i.e. 2, 4 or 6 items) or odd (i.e. 3, 5, or 7 items). In even scales, the participants
have to be either accept or reject, while in the odd, there is a space to select the middle point (i.e.,
neither agree nor disagree). This research preferred the odd scales because it gives space to the

respondents to give a neutral response. Thus, participants have the freedom to select the right
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reflections without pushing him/her to be negative or positive. Scales used in this research are five
Likert items to assess the learners’ acceptance towards different statements, regardless of being

positive or interpretive questionnaires.

With all types of questionnaire, a pilot study is essential to try out the research method. A pilot study
mimics the data collection process to detect and adjust potential pitfalls in preparation for the survey
and the actual data collection phase of the research (Bryman, 2018). The last stage of developing the
questionnaire involves a process pre-testing for validity, reliability, and mistakes (Presser & Blair,
1994; Presser et al., 2004; Reynolds et al., 1993).

The evolution of the questionnaire went through the following pre-testing phases: first, the
supervisory team (two senior lecturers from the Psychology and Computer Science department)
examined the preliminary version of the survey. In the present study, the pre-testing included
recruiting a postgraduate student in psychology from the University of Westminster in the UK. 16
responses were collected, of which 7 had no missing data. Feedback on the questionnaire design,
layout, using more straightforward language was given. The questionnaire was revised according to

the recommendations received.
3.6. Analytical Methods

The analytical method can be chosen to suit the need from descriptive (i.e., mean, mode, standard
deviation and skewness of the data) to multi-variant analysis (i.e. regression, and structural equation
modelling). Descriptive analysis addresses and establishes the nature of the data and its current
characteristic status and classification (Ertiirk & Onagcan, 2016; Nassaji, 2015). Multivariate analysis
(MVA) is the statistical analysis method for data collected on more than one dependent variable
(Field, 2013). These variables can be correlated with each other, and the significance of their
statistical dependence is taken into account when analysing such data. Thus, they can be used to

assess the magnitude and the importance of the effects they cause.

While the first, interpretive, questionnaire aimed to measure the level of acceptance of different
constructs (i.e. evaluation criteria), the descriptive analysis was optimal. The second, positivist,
questionnaire was circulated to examine the relationships between different constructs; thus, multi-
variant analysis was fit for this purpose since the level of sophistication of the review went from
descriptive analysis to a multi-variant study. The following sections starts with descriptive analysis,
then covered different multivariate methods to underline the justification for the use of this model in

the research.
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3.6.1. Descriptive Analysis

Descriptive analysis was useful for visualising and measuring parameters. It can be used to describe
the characteristics of a sample and to indicate the degree of acceptance of a statement. Descriptive
analysis in the present study presented and reflected the current stage of a student’s perception of the
three proposed LMS features. The main statistical methods applied were the mean and standard
deviation. The mean identifies the current status of the sample without revealing the level of
confidence or variance in this status. Thus, standard deviation measures the level of dispersion or the
magnitude of variation of a set of values. The level of the variation can indicate the level of
acceptance of a certain measure, i.e. a large standard deviation would indicate by the mean value a

dispute and no widespread acceptance of the indicated figure.
3.6.2. Structure Equation Modelling

The examination of the theoretical framework required a suitable analytical model to measure the
effects of the different proposed operationalised constructs on the CIU LMS. In order to examine
this the research, the regression-based analytical models will be used. Regression analysis is the
statistical model used to investigate the causal relationships between a dependent variable (known as
the ‘outcome variable’) and one or more independent variables (known as ‘predictors’ or ‘covariates’)
(Jolliffe, 1986). The aim in doing this is to confirm or challenge the hypotheses proposed for building
the research evaluation model. This type of analysis computes the probability value (for instance, the
significance level) and standardised coefficient (for instance, the predication value) for each
hypothesis in one statistical operation. The evaluation presented two significant values for each
hypothesis, the probability value (i.e. the significance level) and the standardised coefficient (i.e. the

prediction value).

In addition, the hypothesis confirmed when its p-value (probability value) was lower than 0.05.
Otherwise, the hypothesis was declined. The analysis covered the standardised coefficient for each
hypothesis of the research despite their probability values since the significance of the relations had
to be described for the confirmed and rejected hypotheses. There were several regression-based
analytical models, which differed in the assumptions that they relied on. The regression models were
unstructured regression-based models (i.e., simple and multiple) and structured based models (i.e.
Covariance Based and Partial Least Square). The unstructured models gave flexibility but were less
efficient and effective in testing. The unstructured analysis faced many challenges, such as multi-
collinearity. Multicollinearity is defined as the significant interrelationships between the independent

constructs which inflates the effects on the dependent variable. Thus, in case of significant
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relationship between the independent variables, there is a need to treat this issue, as using structure

equation modelling, to have unbiased and appropriate results (Hair et al., 2011).

The difficulty in building complex models lies in having many independent factors to consider at the
same time, and the difficulty of addressing the model’s significance. For these reasons, structural
equation modelling (SEM) was adopted (Hair et al., 2011). Structural equation modelling is a
regression-based model which involves a set of statistical methods that suits constructed networks.
SEM simultaneously analyses a sequence of associated dependence relationships between the
observed variables and the latent constructs and within a group of latent constructs. SEM is effective

for weighting developed theories that consist of dependent relationships (Schreiber et al., 2016).
3.6.2.1. SEM Model Selection

The SEM essentially consists of two methods (Hair et al. 2016); Covariance Based (CB) SEM and
Partial Least Square (PSL) SEM. Following (Ringle et al, 2014) and (Richter et al., 2016), CB SEM
is applied in the following situation. First, the aim of the model is to examine a theory or to weigh
different theories against each other. Second, error expressions such as covariation entail further
description to enhance the model fitness. Third, the structural model has orbital relationships within
the constructs. Fourth, the research requires a global goodness-of-fit measure. The present research
did not use the CB SEM because no contrast between theories was required. The model fitness was
confirmed, as in the PLS model. Fifth, no spherical relationships existed in the present research

model.

Therefore, according to Hair et al (2014), PLS was applied as follows. First, the aim was to determine
specific constructs or to classify key “driver” constructs, since it provides a comparison of different
effects. Second, it was used in a complicated structural model that contained various constructs and
indicators. Researchers suggest that PLS-SEM is ideal for the CB SEM because it caters for a wider
range and greater flexibility of presumptions and practice, since the path model evolves throughout
a discourse between the researcher and the computer (Wold, 2006). Above all, the researcher can
allocate uncertain model improvements such as introducing a latent variable, an indicator, and an
internal relation of a model which can easily provide a test with effective technique for predictive

links.

Thus, the present research used PLS. The model was complex, having five interdependent constructs
to evaluate LMS features and (PEOU, PU, PCA, PLSR, CIU); this created several direct and indirect

effects. Accordingly, PLS was deemed more functional for producing significant outcomes, since it
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considers non-parametric data and small sample sizes. In addition, the PLS works better than the CB
method in certain areas. For example, in SEM, PLS-PM does not fit a common factor model to the
data; instead, it fits a composite model (Hair et al., 2019). To be precise, SEM in PLS-PM enabled
the present study model to enhance the total variance described and hence to validate the maximum

feasible validity of the construct attained (Hair et al., 2017).

In the SEM for Path Analysis (PLS), bootstrapping was applied to measure the significance of the
effects (Hair et al., 2016). Bootstrapping is a metric that utilises random sampling technique for
replacing data events by mimicking the sampling process. The data were presumed to be not
normally distributed, which does not comply with the use of parametric significance tests (Hair etl
al, 2016). Hence, PLS-SEM depends on a non-parametric bootstrap method (Davison & Hinkley, 1997)
to weight the significance of the measured path coefficients. In bootstrapping, partial samples are
produced with randomly performed observations from the original set of data (with replacements).
The partial sample is then tested to evaluate the PLS path model. This method is repeated until a
significant number of random partial samples is generated, in this case 5,000. With these results, the
t-values are computed to examine the significance of each estimate. In summary, the present research
adopted the PLS-SEM statistical method which used bootstrapping to measure the significance of
the direct and indirect effects of the proposed features of PEOU and PU on the outcome variables
(PCA, PLSR, CIU).

3.6.2.2. Sample Specifications based on SEM

Statisticians have agreed that a sample size of 20-50 to measure each independent variable is a
sufficient range in any research where SEM is applied, such as the multiple regression analysis and
confirmatory factor analysis found in the present study. However, a ratio of 30:1 is a preferable way
of making the measurements reliable (Kline, 2015). The developed model of the present research
was structured of the following independent variables: PEOU, PU, PCA, PLSR, and CIU. The ratio
of 30:1 suggests that the minimum sample size for the present research was 150 responses. The total
number of participating students in the present study survey for the experiment in the case study was
149 (for the descriptive questionnaire) and151 (for testing the hypotheses), and these numbers
became, on average, adequate for the research sampling requirements by satisfying the minimum

range of 150 students.
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3.7. Research Quality

Among the quality issues addressed in the present study to ensure the robustness of the results, the
first was the use of methodological triangulation to ensure the validity and reliability of the research
findings. The second concerned the quality of the instruments used in the present study. The main
instrument used in the present study for examining and validating purposes was the questionnaire.
Hence, the questionnaire was tested in many ways to ensure its validity and reliability. Moreover,
the analytical models used to generate the research findings were tested to ensure their robustness

and the adequacy of their margin of error.

Thus, the next section covers triangulation, discussing the rationale for this technique in the present
study. The questionnaire quality and the model quality are considered in turn.

3.7.1. Triangulation

Triangulation “aims to reveal complementarity, convergence and dissonance among the findings”
(Hussein, 2009). Triangulation was identified as the group of empirical measures that entailed a
range of methods support and validate each other (Erzberger & Prein, 1997). It was considered useful
for validating certain hypotheses or assumptions (Olsen, 2004). The present study combined two
triangulation models, data, and methodological triangulation (Seamus, 2009). Data triangulation
applies to the many techniques, sources, and situations in data collection. Here this was approached
from two perspectives; the first was that the qualitative data should be substantially evaluated and
discussed. It assessed the research case in depth, extracting information from another perspective
than that taken to the quantitative data (Ammenwerth et al., 2003). Nonetheless, this approach had
limited objectivity, which may have been an obstacle in grasping the overall situation (Tashakkori
& Creswell, 2007). Hence, a quantitative evaluation was also needed to reduce the subjectivity of
the researcher (Bergman, 2014).

3.7.2. Questionnaire Quality
The two qualitative characteristics of the questionnaire are its validity and reliability.
3.7.21.  Validity

Validity measures assess whether the instrument can function as it required. A questionnaire’s

validity is concerned with the accurate presentation of the data that have to be measured, for which
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