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 Abstract 
 

 

After COVID-19 was declared a global pandemic in March 2020, universities 

across the world were forced to offer their courses in fully online formats, with 

little preparation time. Concerns quickly began to emerge in this context about 

how shifts to fully online learning could impact student motivation and 

learning outcomes. The research reported in this thesis was designed to 

provide evidence related to both questions. The thesis reports the results of 

three separate studies, conducted within one Singapore university.  

 

Study 1 aimed to compare the quality of student learning outcomes achieved 

in e-learning (virtual) classes and traditional, face-to-face classes. All 

participants in this study (total n = 565) were enrolled in a unit on Principles of 

Project Management at the time of the study and were exposed to both 

traditional and virtual classes within that same unit. Topics selected for the 

two teaching approaches were allocated at random. To address the study goal, 

the examination scores achieved by students on questions covered in the 

virtual and traditional classes were separated and compared. The scores 

related to each learning approach were also further separated into questions 

that called for lower- and higher-order thinking skills. Wilcoxon signed rank 

tests indicated that for higher-order thinking skills, scores on questions related 

to the traditional classes were significantly higher (p < .001) than for questions 

related to the virtual classes. For lower-order thinking skills questions, 
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however, the results were more mixed, with results indicating a superiority 

for traditional classes in one student cohort, and a superiority for virtual 

classes in the other cohort. 

 

In Study 2, a brief (15-item) instrument which measured motivation to use e-

learning in adult students was developed and validated. This instrument was 

based on the Expectancy-Value Theory of motivation developed by Eccles and 

colleagues. The validation of the instrument focused upon gathering evidence 

based on four forms of validity (content-related evidence, response process 

evidence, evidence related to internal structure, and relationships with 

external variables). In all, 260 adult learners took part in the validation study. 

Results of the study provided firm support for the validity of the 15-item 

instrument, and for the proposed theoretical structure, based on confirmatory 

factor analyses, bivariate correlations, and internal consistencies.  

 

In Study 3, three potential predictors of adult students’ motivation to use e-

learning in their studies were examined: familiarity with technology; 

preferences for constructivist versus traditional learning approaches; and 

perceived quality of technical support. Based on stepwise multiple regression 

analyses of data from 260 students, familiarity with technology was a 

significant, but modest, predictor for only one of the motivation variables 

(attainment value). For all others, only preferences for constructivist versus 

traditional learning approaches and perceived quality of technical support 
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emerged as significant predictors.  The thesis concludes with a consideration 

of potential implications of the results for practice, and possible directions for 

future research.  
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Chapter 1. General Introduction 
 

 

This thesis presents the research work conducted by the candidate in partial 

fulfilment of a professional education doctorate (the Doctor of Education, or 

EdD). It is structured as a series of three individual journal papers1, which, in 

line with the intent of the EdD course, report upon studies that were 

conducted to contribute to improving professional practice in a specific 

context (one Singapore university, the Singapore University of Social Sciences, 

SUSS). The present chapter provides a general orientation to the papers.  

 

In line with the requirements for a Doctor of Education thesis, the chapter 

commences with a personal statement that describes my own professional 

motivations for undertaking the work. Thereafter, important terms used in the 

thesis are clarified, the theoretical foundations and research tools used are 

discussed, and the research questions and structure of this thesis are outlined. 

 

1.1. Personal Statement 

 

At present, I am working as an Associate in the Singapore University of the 

Social Sciences (SUSS). I have been in the teaching industry for more than forty 

years, having started as a school teacher in the late 1970s. Since then, I worked 

                                                 

1 Please go to this website to see the requirements associated with these forms of theses - 
http://www.postgraduate.uwa.edu.au/students/thesis/series. 
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as a computer programmer before moving into teaching computer courses in 

technical colleges and universities.  

 

Throughout my many years and varied experiences as an educator, I have 

seen that computers and educational technology can do much to facilitate 

teaching and learning processes at all levels of education. Whether this goal is 

achieved, however, depends very much on how the technology is integrated 

into the everyday practices of specific institutions.  

 

After IBM introduced the Personal Computer (PC) in the early 1980s, 

computing facilities became commonplace in schools around the world. 

Because of its open architecture, many manufacturers then mass-produced 

compatible IBM PCs. These IBM-compatible PCs were affordable to most 

residents of Singapore, as well as to the residents of most developed countries 

in the world (Dufresne, 2017).  

 

I first became interested in the use of computers for teaching and learning in 

1987. This was when the PILOT (Programmed Inquiry, Learning or Teaching) 

programming language was introduced for Apple II computers (Falleur, 

1984). This programming language could be used to introduce learning 

content gradually to learners using text, pictures, sound and even video clips. 

The increasing competency levels of the students could also be tested using 

the same system, through multiple-choice or ‘fill-in-the-blank’ questions.  
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The use of technology in this way was known as computer-assisted instruction 

(CAI). Anohina (2005) defined computer-assisted instruction (CAI) as a 

systematic approach to develop students’ knowledge using computers to 

present materials, assess progress, and guide learning activities. CAI is one 

example of technology-aided instruction, which broadly refers to using 

software local to a specific computer to support instruction. In general, this 

form of instruction does not involve access to the Internet. 

 

At around the same time that the PILOT programming language was 

introduced, software companies started introducing their authoring systems 

for developers to develop CBT (Computer-Based Training) courseware. Such 

coursewares were initially developed on the Microsoft Disk Operating System 

(MS-DOS). Since then, many authoring systems like AuthorWare, TenCore, 

IconAuthor and ToolBook (Ayub et al., 2005) have been used by myself to 

develop coursewares on a diverse range of subject matters. For example, from 

1996 to 2000, together with my former colleagues in the Temasek Polytechnic’s 

Centre for IT in Education and Learning (CITEL), we developed content on 

difficult technical topics using AuthorWare.  

 

One advantage of the CAI courseware was that it could be used by many 

students repeatedly. This method became known as the “drill and practice” 

type of courseware. I noted that throughout the early years of CAI, computer 

technology was seen primarily as a means by which to digitise learning 

materials. As a result, many of the coursewares developed initially were of the 
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drill-and-practice type. This paradigm of teaching and learning confronted a 

major change when the Internet was made available to the world in the mid-

1990s.  

 

The world-wide web became available for many teachers to trial different 

instructional modes in around the mid-1990s. The asynchronous mode (in 

which teachers and learners are not directly interacting through the 

technology at the same time) was particularly popular at that time. 

Applications used for this purpose included e-mail, discussion forums and 

learning management systems (LMSs), and various companies were set up to 

offer LMSs to facilitate such interactions (e.g., Blackboard, WebCT, and 

Moodle - Watson, 2005). 

 

The upsurge in applying synchronous computer-mediated communication 

technologies in education started in around 1997. Since then, synchronous 

modes of computer-assisted teaching and learning have increased in 

popularity. Synchronous modes require that teachers and learners interact 

directly with one another at the same time through technology. These 

approaches are more resource-intensive and require more transmission 

bandwidth, and thus are more costly to implement. However, these also allow 

teachers or instructors to conduct their lessons while the students log into the 

course website.  

 



19 
 

With synchronous online communication, students need not gather at a 

common place to have their regular lessons. If the students have Internet 

access, they can watch their lectures, participate in discussions using chat tools 

or even interact with the teachers verbally online. They can be located 

anywhere in the world if the Internet services are available. I personally 

became involved in the use of such synchronous web conferencing systems in 

2009 when the SUSS started using the CISCO's WebEx system. In January 

2019, the institution then shifted to the current Zoom web conferencing 

system. Since then I have been using the Zoom web conferencing system for 

teaching.  

 

Whilst many events were happening in the educational technology area, 

critical and conceptual discourse on e-learning and learning mediated by 

technology were also taking place. One of these was that of Diana Laurillard’s 

Conversational Framework. According to Laurillard there were four main 

aspects of the teaching-learning process. Different educational media can be 

analysed (and used) in terms of these dimensions. Her four aspects are:  

i. teacher's concepts;  

ii. teacher's constructed learning environment;  

iii. student's concepts; and  

iv. student's specific actions (related to learning tasks). 

 

She even went further to identify six types of learning (Laurillard, 2020): 

i. Acquisition (i.e., reading, watching, listening), 
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ii. Practice, 

iii. Discussion, 

iv. Inquiry, 

v. Collaboration, and 

vi. Production. 

With this framework, a teach can find answer to questions like “What kind 

of activity is this technology enabling the students to do?”. 

 

The second interesting discourse was that of Noble’s Digital Diploma Mills 

(Noble, 1998). In his article, Noble argued that the recent changes in 

universities showed that the world has entered the age of automation. In 

automation, the distribution of digitized course material online, is justified as 

part of the new “knowledge-based society. Such an automation is often 

justified as a part of the new “knowledge-based” society. Automation is 

assumed to improve learning and increase wider access. In practice such 

automation is being forced upon professors as well as students — with 

commercial interests in mind.  

 

Noble further argued that the trend towards automation of higher education 

is a battle between students and professors on one side, and university 

administrations and companies with “educational products” to sell on the 

other. This trend is regressive towards the old era of mass production, 

standardization and purely commercial interests. 
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What came to my attention in my various experiences in implementing e-

learning (both synchronous and asynchronous) over many years was the 

varying level of motivation that both students and faculty members had to use 

the teaching and learning technology. I also observed anecdotally that this 

significantly impacted the level and quality of interactions within 

synchronous online classes. I believed that this was likely to be reflected the 

level of understanding that the students developed in those classes. The 

primary impetus for conducting the research reported in this thesis came from 

these personal observations and hypotheses. 

 

While the topics addressed in this thesis are highly relevant to the institution 

in which the research was conducted, the COVID-19 pandemic have made the 

same issues relevant for various other universities across the world. Thus, 

what commenced because of a personal interest in enhancing pedagogical 

outcomes and processes in my own institution has now become a topic of 

critical importance for higher education institutions across the world. 

 

1.2. Researcher’s Philosophical Assumptions 

 

This section clarifies some of the philosophical assumptions this research 

project is based on. Specifically, this is a quantitative research carried out with 

the goal of studying e-learning as practised by the working-adult students and 

lecturers in a typical undergraduate course in the Singapore University of 
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Social Sciences (SUSS). It is a quantitative project, written as a scientific and 

objective report. Statistically, the research will be valid and reliable. In 

addition, research data will be collected from surveys and interviews without 

spending much time with the participants. This will avoid the participants' 

behaviours being influenced. Once the data have been collected, they will be 

analysed, interpreted and real knowledge can be obtained (Flipp, 2014).  

 

In terms of worldviews, this research project has a mix of postpositivism, 

social constructivism, advocacy/participatory and pragmatism. This means 

that I believe truth and knowledge is objective. It should be studied by the 

scientific method with data being measured numerically and analysed 

statistically. 

 

1.3. Definitions of E-learning and Associated Terms 

 

The term “e-learning” is deemed to have been coined by Cross (2004) 

sometime in 1998 (Clark, 2015). E-learning has been defined as “… the use of 

the internet to access materials; to interact with the content, instructor, and 

other learners; and to obtain support during the learning process, in order to 

acquire knowledge, to construct personal meaning, and to grow from the 

learning experience” (Ally, 2008, p.13). Despite numerous attempts by 

academics to reach an agreed definition, however, understandings of the term 

“e-learning” remain wide-ranging. This is evidenced by the fact that entire 
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literature reviews (e.g., Rodrigues et al., 2019) as well as phenomenographic 

studies with key education stakeholders (e.g., Stein et al., 2011) have been 

devoted to how this term is used in different sectors.  

 

While the term e-learning represents something of a meta-construct that is 

used to refer to any instruction that takes place using digital media (e.g., 

computers, mobile phones), other terms are also used commonly to refer to 

specific types of e-learning. For example, the term online learning is often used 

interchangeably with the term e-learning, though typically, online learning 

refers only to instruction that occurs via the Internet. Also often used 

interchangeably with e-learning and online learning are the terms virtual 

classroom or virtual class, which are digitally-based learning environments that 

are established over the Internet rather than in a physical classroom. In this 

thesis, the terms are also used somewhat interchangeably. When reviewing 

the existing literature, the term used by the original author/s is used. 

However, when referring to the practices within the institution in which the 

research was conducted, the term virtual class is used primarily, given that this 

is consistent with the institution’s terminology. 

 

The next sections of this chapter focus upon introducing some of the central 

concepts within the thesis. The focus of all literature searches conducted was 

on adult learners, given that this group was the focus of the empirical research 

conducted. Various authors have argued that e-learning is particularly well- 

suited to adult education, because for busy adults, e-learning allows students 
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to communicate with peers or their teachers entirely online (Ngampornchai & 

Adams, 2016). In other respects, however, adult learners’ special 

circumstances and characteristics, which typically include being more time-

poor and less familiar with technology than younger students, potentially put 

them at greater risk of underperforming in online learning settings.  

 

Francis et al. (2019) stated that adult learners (i.e., individuals who are 24 or 

older) had received particular attention in studies of online learning. They 

noted that online courses afforded levels of access to further learning for this 

group that might not be possible otherwise, owing to work and family 

obligations. Conversely, they noted that many adult learners were less 

familiar with navigating online learning environments, which might pose a 

risk to their success in those environments. 

 

1.4. Student Learning in E-Learning and Traditional Courses 

 

Prior to the declaration of COVID-19 as a global pandemic in March 2020, the 

implementation of e-learning in higher education was growing at an annual 

rate of approximately 15.4% around the world (Alqahtani et al., 2020). Then, 

in the wake of the COVID-19 announcement, the physical campuses of many 

educational institutions had to be shut down to curb the spread of the virus, 

impacting over 60% of students worldwide and causing massive disruption to 

entire education systems. A recent update from the International Association 
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of Universities and UNESCO (2020) suggests that COVID-19 closures have 

affected the education of more than 1.5 billion higher education students 

across 185 countries (Evans et al., 2020; Pham and Ho, 2020).  

 

The vast majority of universities have responded to this crisis by shifting all 

their courses to fully online, e-learning approaches (Evans et al., 2020). 

Universities in Singapore, the country which forms the focus of the present 

research work, has been no exception. In the context of the COVID-19 

outbreak, most education in Singapore shifted to home-based learning. Even 

following the mandatory ‘circuit breaker’ period imposed by the Singapore 

government, face-to-face classroom teaching and learning activities have been 

greatly restricted. Anticipating a volatile and unpredictable future in the wake 

of the COVID crisis, the Singapore Ministry of Education has also stated that 

it may mandate the development of blended learning courses in the schools 

and other institutions as a long-term measure (Natarajan and Varaprasad, 

2020).  

 

One of the primary concerns that arose for universities worldwide in the wake 

of measures to limit the spread of COVID-19 was the potential impact of 

online approaches on student learning outcomes (e.g., Mpungose, 2020; 

Mukhtar, 2020).  These concerns were fuelled by the results of studies 

conducted prior to 2020 that indicated negative effects of online learning on 

student achievement and motivation. For example, Bettinger et al. (2017) 

examined marks earned by college students in online and traditional, face-to-
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face classes, and found that students achieved significantly lower grades in 

the online courses, as well as being more likely drop out of university.  

 

However, the evidence on this point is mixed. Not surprisingly, studies of 

effects on practically-based courses such as Medicine, Dentistry and 

Veterinary Science have suggested that the move to online learning in the 

wake of COVID-19 campus closures have been negative. In one such study, 

Mahdy (2020) surveyed 1,392 veterinary medicine students from 92 different 

countries, achieving a response rate of 94.1%. The data showed that the 

COVID-19 lockdown measures had negatively affected the academic 

performance of most participants (96.7%), albeit to varying degrees.  

 

Other studies, however, have suggested that students’ marks had actually 

improved in the wake of the ‘lockdowns’. For example, in a study of 

university students across different disciplines in Spain, Gonzalez et al. (2020) 

used a field experiment with 458 students to compare the marks of students 

from 2017/2018 and 2018/2019 with those of students who enrolled in the 

same units after the shift to online learning in 2019/2020. Their results 

indicated a significant positive shift in student performance during the 

COVID-19 confinement period. An analysis of students’ learning strategies in 

the same study also indicated that students enrolled during the confinement 

period reported using more continuous study habits. 
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Studies that have compared success rates for adult learners and younger 

school-leavers in online learning have also been inconsistent. Several studies 

have suggested that adult learners performed more poorly in online learning 

than in face-to-face classes (Richardson and Newby, 2006; Park and Choi, 

2009; Yoo and Huang, 2013). It has been reported that online adult learners 

were at least four times more likely not to complete their courses than those 

in face-to-face courses (Patterson and McFadden, 2009). In contrast, other 

studies have indicated that age was not a significant predictor of outcomes in 

online learning settings (Hargis, 2001; Ke and Xie, 2009). Taken together, 

findings related to age and success in online courses are inconsistent.  

 

Some of the primary difficulties confronted when attempting to draw 

conclusions in this area are methodological in nature. It is difficult in some 

cases to draw firm conclusions about the efficacy of online learning based on 

the results reported, because its effects are confounded with those of other 

background variables. For example, in the case of Gonzalez et al.’s (2020) 

study, online learning was confounded with confinement, which could have 

had a positive effect on learning. In other cases, conclusions have been drawn 

entirely on the basis of student self-report surveys (e.g., Mahdy, 2020), which 

may not reflect actual learning performance. In general, owing to the 

difficulties in conducting randomised trials in this area (due to the inequities 

this would necessarily create in high-stakes contexts), it is difficult to locate 

definitive evidence on the comparative effects of online and face-to-face 

learning methods in any learner cohort.  
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In addition to the need for better-controlled research on how students perform 

overall in e-learning and traditional contexts, some authors have called for a 

more nuanced approach to exploring the differential effects of these two 

learning environments. Saade and colleagues (2012), in particular, have called 

for further attention to the effects of different learning approaches on ‘higher-

order’ or ‘critical thinking’ skills. Saade et al. defined higher-order, critical 

thinking as “the process of analysis, evaluation, inference, and interpretation 

of resources and activities (gathered via online experiences with course 

material)” (p. 1612). The centrality of analysis, evaluation, inference, and 

interpretation are common to most notions of critical thinking. In their attempt 

to operationalise the construct, for example, Follman et al. (1997) provided a 

rubric with a comprehensive list of examples of critical thinking skills, which 

included identifying and explaining issues; distinguishing between different 

types of claims; considering methodology; framing personal responses; 

reconstructing arguments; interpreting content; evaluating assumptions; 

evaluating evidence; and evaluating inferences. 

 

The author of this thesis was not able to locate studies which focused 

specifically on how online and face-to-face learning environments fostered 

‘higher order’ critical thinking skills, versus ‘lower order’ thinking skills (e.g., 

remembering, understanding and applying) (Akyüz and Samsa, 2009; 

Krumbacak, 2007; Yang, 2008). This is a significant gap, given the importance 
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that is placed on developing higher-order skills in university environments. 

Saade et al. (2012, p. 12), for example, noted that: 

 

One of the primary aims of higher education is to foster important skills such as 

critical thinking. Given the importance of information technology for critical thinking 

in learning, it is vital that we understand better the associated key factors related to: 

background of students, beliefs, perceptions and attitudes and associated 

antecedents, design related to IT in learning environments, and IT-aligned 

pedagogical considerations. … When it comes to scholastic and professional 

performance, critical thinking is a key skill that individuals need in order to succeed. 

 

Singapore has been no exception to this trend. The Singapore Ministry of 

Education introduced its Thinking Schools, Learning Nation vision in 1997. This 

vision emphasized the importance of all schools and universities equipping 

students with higher-order thinking skills to prepare for the future (Koh, Tan 

and Ng, 2012). Thus, in addition to a general need for well-controlled research 

into the efficacy of online versus face-to-face learning, there is clear potential 

for an expansion of this research agenda into examining the relative efficacy 

of these two approaches for fostering the development of different types of 

thinking skills.  

 

1.5. Student Motivation to Engage with E-Learning 

 

Another key concern in higher education circles in the wake of the COVID-19 

outbreak has related to how the rapid shift to wholly online learning would 
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impact student motivation (Mladenova et al., 2020). Paris and Turner (1994) 

described motivation as the “engine” of learning, which could influence what, 

when, and how we learn. Motivation has been found to be a significant factor 

in academic performance, as well as in course persistence, course engagement, 

and work quality (Schunk and Usher, 2012), which could have practical 

implications for online teaching and learning (Hartnett, 2016). Bawa (2016), 

for example, proposed a relative lack of motivation to be a causal factor in the 

high attrition rates seen in online classes. Bawa explained that the effects of 

motivation on course persistence could be particularly pronounced in online 

courses, due to the heavy reliance of these courses on self-directed learning.  

 

Despite the widespread concerns that have been expressed about motivation 

in online learning contexts, this issue remains under-investigated in the online 

learning space.  A small number of authors (e.g., Driessen, et al., 2020) have, 

however, conducted studies to investigate significant barriers to students’ 

success in e-learning. Lassoued et al. (2020), for example, surveyed lecturers 

and students on the obstacles they confronted in distance learning courses and 

found that weak student motivation (44.3%) was amongst the most frequently 

cited factors. 

 

Methodological challenges have also impacted research into motivation 

within online learning courses. Tran et al. (2011) argued that while numerous 

studies on this topic had been conducted, few had employed systematic 

frameworks that are grounded in well-established theories of motivation. 
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They also highlighted two theoretical frameworks that would be particularly 

well-suited to exploring students’ motivation levels in online learning: Self-

Determination Theory and Expectancy-Value Theory.  

 

Self-determination theory (SDT) focuses on the extent to which individuals’ 

actions and choices are driven by a need to satisfy their basic psychosocial 

needs for autonomy, competence and relatedness. In contrast, Expectancy-

Value Theory (EVT) depicts motivation as a function of an individual’s 

expectations of success in a given activity, as well as the perceived value of 

that activity for the individual. Of the two, expectancy-value theory has been 

posed to be particularly well-suited for studying the motivation of adult 

learners (Gorges, 2015; Zimmerman, 2017). Consequently, this chapter will 

focus upon the EVT framework.  

 

The basic tenets of EVT are that the choices that individuals make with respect 

to given activities, as well as their persistence and performance within those 

activities, will be influenced by their beliefs about how well they will do, and 

by the extent to which they value the activity (Atkinson, 1957; Eccles et al., 

1983; Wigfield, 1994; Wigfield & Eccles, 1992; Wigfield & Eccles, 2000). In other 

words, students who do not believe that they can be successful in a course 

and/or do not value doing well in that course are likely to invest less 

consistent effort than those who believe that they have the ability to do well 

and value doing well in the course. The resulting level of investment in the 

course will then impact the outcomes that students achieve in that course.  
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EVT was first developed by John William Atkinson in the 1950s and 1960s, 

then elaborated for use in education contexts by Eccles in the 1980s 

(Spence, 1983). Formally, according to this theory, students’ achievement 

outcomes and achievement-related choices will be a product of two main 

factors: expectancies for success (i.e., the level of confidence an individual has in 

his or her ability to succeed in a given task) and subjective task values (i.e., how 

important, useful, or enjoyable the individual perceives the task to be). In the 

EVT model (see Figure 3.1), expectancy beliefs are tied to concepts like self-

concept and self-efficacy (i.e., beliefs about one’s own abilities and 

competence levels), while the subjective values assigned to different tasks are 

further categorized into four groups (Eccles, 1983). 

 

 

Figure 1. 1. Subjective Task Values (Wigfield & Eccles, 2014) 

 

The four types of subjective values within the EVT model are as follows: 

(i) Attainment value (i.e., the importance of the task for an 

individual’s identity or sense of self); 

(ii) Intrinsic value (i.e., the level of enjoyment or interest the 
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individual derives from engaging in the task); 

(iii) Utility value (i.e., the perceived usefulness or relevance of the 

task for the individual); and 

(iv) Cost (i.e., the negative consequences associated with engaging 

in the task, such as loss of time, loss of valued alternatives, or 

negative psychological experiences such as stress). 

 

The EVT model provides a sound basis for identifying the specific elements of 

motivation that are relevant in given situations. For example, researchers who 

have applied the EVT model in studies of adult learners’ motivations have 

reported that the elements of motivation that are important may vary across 

contexts and types of learners. Francis et al. (2019) noted that the ‘positive’ 

subjective values in the EVT (i.e., intrinsic, attainment and utility) had all been 

identified as important predictors of performance in university-level students. 

They also noted, however, that the importance of cost as a predictor might 

differ across adult learners and school-leavers, and across online and 

traditional instruction. In particular, cost might be perceived to be lower in 

online courses, since they do not require students to be in a particular location 

at a particular time, which could be a critical concern for adult learners who 

are balancing competing demands (e.g., work, family, study) on their time. 

 

Studies conducted thus far in the area of student motivation in online learning 

have focused upon the level of overall academic motivation students have 

within e-learning settings. Few have focused directly on the topic of students’ 
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motivation to use e-learning systems and tools. If students are not motivated to 

make use of the tools available in an online course, this is likely then to affect 

their overall motivation to succeed within that course. Studies of general 

motivation levels in online versus traditional courses are useful for 

determining whether there is a general problem with one or the other 

approach. These studies do not, however, highlight for institutions the 

mechanisms involved in any differential effects observed. A focus on students’ 

motivation to use e-learning tools would provide universities with a more 

specific indication of how the learning approaches are impacting students, and 

thus, a clear start-point for any resulting actions and policies. For this reason, 

the present series of studies focused on exploring adult learners’ motivation 

to use e-learning systems and tools, rather than on their general levels of 

academic or learning motivation in online courses. 

 

1.6. Predictors of Student Motivation in E-Learning Courses 

 

In order to act meaningfully on information about student motivation levels 

in e-learning courses, institutions also need to know the factors that contribute 

to these motivational levels. However, only a handful of papers in recent years 

have focused on identifying important predictors of motivation in e-learning 

environments. In one such paper, Bawa (2016) posed that motivation in online 

courses was a direct reflection on the overall course design, as well as on the 

students’ own aptitudes and attitudes toward learning and technology. Bawa 
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further posed that studies had indicated several factors (e.g., time needed to 

complete modules, lack of real-world issues and contexts in course materials, 

and problems with accessibility and availability of resources and support 

systems) which had been demonstrated to have significant effects on students’ 

motivational levels in online courses.  

 

Having information on what predicts student motivation in e-learning 

contexts would enable educators and institutions not only to improve the 

design of their online courses, but also, to identify students who are more at 

risk of under-performing in these contexts. Kauffman (2015) reviewed a range 

of factors that affect performance and satisfaction within the online learning 

environment for adult learners and found that significant predictors included 

both instructional design factors and learner characteristics. Kaufman noted 

further that online learning may not be suitable for all students, and that 

identifying particular characteristics that contribute to online success would 

allow faculty to design online courses to meet students’ individual needs. 

Appropriate instructional methods, high-quality technical support, and 

sound course structure and design were all cited as factors that could facilitate 

both student performance and student motivation or satisfaction in e-learning 

settings. 

 

The research presented in this thesis focused upon three variables that were 

identified as potential predictors of adult learners’ motivation to use e-

learning tools. These aligned with the qualitative comments made by lecturers 
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within the course in which the research was conducted. The next sections 

identify the three factors studied, and review past studies that have explore 

these factors as predictors of students’ motivation in online learning settings.  

 

1.6.1. Familiarity with Technology 

 

It is clearly important in e-learning settings that students possess some basic 

competence in using technology (Nagel, 2018). This can include being skilled 

in using both the software and the networks that drive the e-learning system. 

As a result, various studies have appeared in which researchers have 

attempted to document the level of technological familiarity that students had 

in different countries.  

 

In one such example, Ngampornchai and Adams (2016) explored student 

‘readiness’ for online learning in one university in the Northeast of Thailand. 

One of the potential predictors explored was students’ general familiarity 

with technology. In the study, the authors developed an instrument to 

measure familiarity with technology, which included familiarity with word 

processing (e.g., MS Word); spreadsheets (e.g., MS Excel); e-mail; search 

engines (e.g., Google); Google Drive; online forums; text chat; voice chat (e.g., 

Google Hangout); video chat (e.g., Skype); computer games; web video (e.g., 

YouTube); photo-focused web systems (e.g., Instagram); blogs (e.g., , 

Blogspot); wikis (e.g., Wikipedia); and social media (e.g., Facebook, Twitter). 
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They reported that there were no significant relationships between familiarity 

with technology and students’ acceptance of e-learning.  

 

In another example, Byungura et al. (2018) studied 576 first-year students at 

the University of Rwanda in the 2015 - 2016 academic years, and found that 

most of the participants were not familiar with technology and never had any 

previous exposure to e-learning systems. Based on these results, they made 

various recommendations on strategies to enhance the technological 

experience and confidence of these students, to increase the likelihood that 

they would succeed in e-learning courses. 

Intuitively, students who are more familiar with different forms of learning 

technologies may be more motivated use e-learning systems, and various 

papers have made strong recommendations for e-learning change 

management based on this presumption. For example, Chu and Tsai (2009) 

posed that as adult learners often have less overall familiarity with 

technology, online educators and course designers needed to provide 

additional opportunities for adult learners to practice online activities before 

enrolling in e-learning courses. It was posed that in the absence of such 

comprehensive teaching and designing approaches, adult learners were 

unlikely to succeed in online learning environments.  

 

Despite the frequency with which recommendations of this kind appear 

within papers and guides to best practice in e-learning, the present author was 

unable to locate any empirical studies that had directly addressed the question 
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of how general familiarity with technology affects motivation to engage in e-

learning. The importance of familiarity with technology is generally 

something that is presumed rather than demonstrated. It is quite possible that 

such familiarity is only relevant up to a certain, basic point, and that many 

adult learners today would already have reached this level. This is certainly a 

plausible proposition in a country like Singapore, in which it is impossible to 

avoid technology in day-to-day life. As a result, while previous authors have 

underscored the importance of familiarity with technology in adult learners, 

it remains to be seen whether this factor is an important predictor of 

motivation to use e-learning tools in a context like Singapore. 

 

1.6.2. Preferences for Traditional or Constructivist Learning Approaches 

 

Bawa (2016) noted that most e-learning courses are designed in line with 

constructivist learning principles. As a result, shifts to online learning have 

further increased the growing popularity of constructivist views on effective 

learning environments. Constructivism aims to depict both what "knowing" 

is, and how one "comes to know." Constructivism is based on the fundamental 

idea that educators cannot ‘transfer’ knowledge and skills to their students; 

learners must instead construct their knowledge actively, drawing upon both 

their own prior knowledge and their own experiences.  

 

Two significant perspectives on constructivism have appeared in the 

literature. Cognitive constructivism emerged from the work of Piaget (1977), 
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and views the learner an active participant in the learning process, capable of 

making choices and acting upon those choices. Learning, in the view of 

cognitive constructivism, results from an active process of individual 

‘meaning-making’. Social constructivism arose primarily from Lev 

Vygotsky’s cultural-historical theory (1978), but was also informed by the 

writings of Dewey (1916). In social constructivism, learning is viewed as the 

result of participation in shared activities. In social constructivism, knowledge 

is seen to be distributed among members of a community, and learning is seen 

to arise from individuals’ abilities to participate successfully in community 

practices. Guterman (2006) summarised the difference between these two 

perspectives succinctly as follows: 

 

Although both constructivism and social constructionism endorse a subjectivist view 

of knowledge, the former emphasizes individuals’ biological and cognitive processes, 

whereas the latter places knowledge in the domain of social interchange. (p. 13) 

 

Constructivist learning environments of today generally draw upon elements 

of both cognitive and social constructivism. According to Tam (2000), 

constructivist learning environments differ from traditional classroom 

environments in four main ways: 

 

1) Knowledge is shared between teachers and students. 

2) Teachers and students share authority. 

3) The teacher's role is one of a facilitator or guide. 
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4) Learning takes place in groups of heterogeneous students. 

 

Table 1.1 (from https://www.simplypsychology.org/constructivism.html) 

provides a useful direct contrast between traditional and constructivist 

classrooms, which align with and elaborate Tam’s (2000) depiction. This 

elaborated operationalisation further underscores how elements of both 

cognitive and social constructivism are ‘blended’ in typical classroom settings. 

 

Table 1. 1. Characteristics of traditional and constructivist classrooms 

 

Traditional Classroom Constructivist Classroom 

Strict adherence to a fixed 

curriculum is highly valued. 

Pursuit of student questions and 

interests is valued. 

Learning is based on repetition. 
Learning is interactive, building on 

what the student already knows. 

Teacher-centred. Student-centred. 

Teachers disseminate information 

to students; students are recipients 

of knowledge (passive learning). 

Teachers have a dialogue with 

students, helping students construct 

their own knowledge (active 

learning). 

Teacher's role is directive, rooted in 

authority. 

Teacher's role is interactive, rooted 

in negotiation. 

Students work primarily alone 

(competitive). 

Students work primarily in groups 

(cooperative). 

 

The description of constructivist learning in Table 1.1 aligns well with how 

many online courses are designed. In such courses, students are typically 

expected to be highly autonomous, with teachers acting more as facilitators. 

https://www.simplypsychology.org/constructivism.html
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Students are also expected to construct their own knowledge, with their 

teachers as guides, and to work in collaboration with others in doing so. Thus, 

constructivist e-learning classrooms tend to rely more heavily on students’ 

own self-regulation and intrinsic motivation to learn, though this approach is 

not necessarily preferred by all students.  

 

The typical entwinement of e-learning and constructivist approaches to 

learning raises the possibility that students’ motivation to engage in e-learning 

may be moderated in part by their overall preferences for constructivist 

learning approaches. Tsai (2007) studied students’ preferences for 

constructivist internet-based learning environments by sending 

questionnaires to 659 university students in Taiwan. Results indicated that 

male students had a stronger preference than females for constructivist 

learning approaches, as these allowed them to solve challenging problems and 

learn under cognitive apprenticeship and guidance from experts. Students 

with a higher level of prior internet experience tended also to demand more 

of constructivist learning environments than others.  

 

More recently, Mustafa et al. (2016) studied higher education students' 

preferences for constructivist learning approaches in a programming 

languages course. The results indicated that that in their learning of 

programming languages, students had strong preferences for using each of 

the principles of constructivism considered in this study. The results showed 

also that in general, there were no significant differences in students’ 
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preferences based on gender, age, major, and prior experience in 

constructivist learning. Thus, while this topic remains under-researched in the 

existing literature, it seems plausible to suggest that preferences for 

constructivist versus traditional learning environments could be a significant 

predictor of motivation to engage with e-learning systems and tools. 

 

1.6.3. Perceived Quality of Technical Support 

 

Every e-learning installation requires significant technical support in terms of 

staff expertise, resources and budget. Without proper planning and regular 

maintenance, e-learning systems can fail or be compromised, precipitating 

frustration for end-users. Pham et al. (2018) posed that e-learning service 

quality could be measured in terms of five broad factors or characteristics: e-

learning administrative and support service quality; e-learning instructor 

quality; e-learning accuracy; e-learning course materials quality; and e-

learning security and privacy. All elements outlined by Pham are likely to 

have a significant impact on the learning experiences of students in online 

settings. 

 

In one early paper on this topic by Bhuasiri et al. (2012, p. 41), technological 

aspects were posed to be a critical factor in successful e-learning courses. 

These authors noted that: 
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…the success of the eLearning projects is dependent on the skills and quality of 

technical support available to users. Without proper technology support and 

maintenance of even the most current and sophisticated hardware and software, the 

ability of teachers and students to use technology is obviously compromised.  

 

Al-Araibi et al. (2019) later posed more specifically that problems associated 

with using an e-learning system were likely to precipitate student 

dissatisfaction and attrition. These authors also emphasised the need to assess 

technical issues before e-learning systems are launched, to reduce challenges 

encountered by teachers and students during implementation.  

 

Results of empirical studies have affirmed the importance of technical support 

as a predictor of student engagement, motivation and success in e-learning 

courses. In Pham et al.’s (2018) study of university students in Vietnam, 

positive associations were found between overall e-learning service quality 

and e-learning ‘loyalty’. Other studies have highlighted both technological 

challenges (i.e., difficulties in using the e-learning system) and perceived lack 

of technical support, such as unavailability of technical staff and facilities (e.g., 

operation, maintenance, network administration and security) as critical 

obstacles to the success of e-learning courses (Almaiah & Almulhem, 2018; 

Almaiah & Alyoussef, 2019; Al-Araibi et al., 2019). In the context of shifts to 

fully online courses following widespread COVID-19 university closures, 

Almaiah et al. (2020) similarly found that technological and technical support 
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issues were amongst the five most critical factors that were cited to affect the 

usage of e-learning systems. 

 

Numerous studies, therefor, have demonstrated the importance of quality 

technical support for effective e-learning. While this factor has been relatively 

well-researched, with studies yielding consistent results on its importance, it 

is possible that the extent of its importance will differ across different courses 

and contexts. As a result, any investigation of key predictors of student 

performance and motivation in e-learning courses in specific contexts should 

incorporate this factor. 

 

1.7. The Present Research 

‘ 

The series of studies reported in this thesis was conducted to address three 

primary aims. The first was to compare student examination performance in 

traditional face-to-face classes and online virtual classes (Study 1). This study 

also aimed to provide more detailed information on the extent to which each 

approach enhanced lower- and higher-order thinking skills, and to explore the 

perspectives of lecturers on some of the issues associated with each approach.  

Study 2 followed up the results of Study 1, which suggested students’ 

motivation to use e-learning tools as a significant factor in their success. In 

Study 2, an instrument to measure motivation to use e-learning systems and 

tools was developed and validated. This instrument was then used as a 
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dependent (outcome) variable in Study 3, which aimed to explore the extent 

to which students’ motivation to use e-learning was predicted by their 

familiarity with technology; preferences for constructivist versus traditional 

(teacher-focused) instruction; and the perceived quality of technical support 

within the institution.  

 

Three papers were prepared to report on the research conducted. These 

appear as Chapters 2, 3, and 4 of this thesis, whilst Chapter 5 presents general 

conclusions based on the research, as well as identifying implications for 

practice and potential future research based on the findings. 

 

1.8. Overarching research question 

 

The one overarching research question can be deduced from the title of the 

thesis is: 

 

What are the efficacy and challenges of e-learning in a Singapore university 

with majority of working-adult students? 

 

This important question will be addressed in Chapter 5 – General Conclusion. 
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Chapter 2. Paper 1 – Working-Adult Students’ 
Performance on Lower- and Higher-Order Examination 

Questions from Traditional and Virtual Classes 
 

 
This chapter presents results of a study conducted within a Principles of Project 

Management unit in the Singapore University of Social Sciences (SUSS). The 

two aims of the study were to: (i) compare the examination performance of 

students on lower- and higher-order questions that were covered in face-to-

face and virtual class formats; and (ii) explore the unit lecturers’ perspectives 

on the advantages and disadvantages of virtual and face-to-face class formats. 

The sample was drawn from two student cohorts who were enrolled in the 

July 2018 and January 2019 semesters.  

 

2.1. Introduction  

 

E-learning has been defined as “… the use of the internet to access materials; 

to interact with the content, instructor, and other learners; and to obtain 

support during the learning process, in order to acquire knowledge, to 

construct personal meaning, and to grow from the learning experience” (Ally, 

2008, p.13). E-learning has been adopted within institutions of higher 

education for several decades now. This approach to teaching and learning 

became feasible in university settings following the introduction of the 

personal computer and then the internet in the 1990s (Corbeil & Corbeil, 2015). 

Since then, e-learning systems such as Learning Management Systems (LMSs), 



60 
 

web conferencing systems, discussion forums, and social media platforms 

such as Facebook, Twitter, Instagram and even YouTube, have become 

popular tools for use in schools and universities worldwide.  

 

While e-learning systems hold many advantages for institutions such as 

increased efficiency of course delivery and assessment processes, there is little 

evidence to suggest that students’ learning outcomes will be superior with 

their use (Alfalah et al., 2017; Loeb, 2020; Ludhiana, 2020). Some authors have 

put the argument that there is no difference in performance across face-to-face 

and e-learning formats (e.g., Lau et al., 2020). Others, however, have argued 

that e-learning approaches can have a negative impact on student learning 

(e.g., Lau et al., 2020; Xu & Jaggars, 2013). 

 

In a 2018 survey conducted by the Times Higher Education, only 24% of 200 

respondents from 45 countries indicated that the electronic versions of 

university courses would be more popular than traditional face-to-face 

courses (Lau et al., 2020). However, when the World Health Organization 

announced COVID-19 to be a global pandemic on 11 March 2020 (Ducharme, 

2020), almost all countries in the world had to consider how to continue their 

education processes in the event of a complete lockdown situation.  

 

The COVID-19 crisis meant that universities worldwide were then forced to 

convert their lectures and tutorials to online format to allow students to 

complete their degrees. Thus, COVID-19 has indirectly had a significant 
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impact on the way that universities around the world make use of technology 

to deliver learning content and assessment tasks (Castle, 2020). When the 

pandemic was first announced, however, many students, teachers and 

professors in prominent universities reported being unprepared to use the 

associated software and systems (Li & Lalani, 2020).  

 

While e-learning has become more widespread owing to the conspiracy of 

factors outlined, there remains a paucity of studies that directly compare 

student learning outcomes in traditional face-to-face and e-learning settings. 

Given recent rapid developments in this field, there is a need for research 

definitively to determine how such approaches impact the quality of students’ 

learning processes. The next section of this paper discusses the different forms 

of e-learning that have been defined and discussed in the research literature. 

 

2.1.1. Forms of E-learning 

 

A plethora of terms has appeared in the literature on e-learning, underscoring 

subtle differences among the different forms of the approach that have now 

emerged. The term e-learning can be said to be a general one, referring to any 

teaching and learning processes in which the delivery of learning materials 

and communications is facilitated by computer technologies. The term “online 

learning” is often used interchangeably with the term e-learning in the 

literature, but tends to refer specifically to the use of the internet in teaching 
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and learning. Figure 1 presents a diagram offered by Gavril et al. (2003) which 

classifies different forms of e-learning based on their specific characteristics.  

 

 

 

Figure 2. 1. Classification of e-learning courses (Gavril et al., 2003) 

 

 

 

Based on the classifications presented in Figure 2.1, universities can use a 

variety of methods to deliver their courses. Different universities, however, 

may use their own terms to describe their specific approaches to e-learning. 

For example, the term “virtual learning” or “virtual classes” can be used to 

describe classes that are delivered using web conferencing software. In these 

approaches, students can login remotely to the sessions and listen to lectures 

online. While this approach can be seen as fundamentally a ‘synchronous’ 

model, the sessions are often recorded for students to access at a later time, 

which aligns with the flexible mode classification in Figure 2.1. 

 

One useful framework which can be used to make distinctions amongst these 

different approaches to e-learning is summarized in a diagram developed by 

Querol-Julián (in press). As indicated in Figure 2.2, Querol-Julián’s 



63 
 

classification approach does not focus on assigning different labels to entire 

methods of e-learning. The taxonomy proffered by Querol-Julián refers 

instead to specific attributes of different approaches, which may be combined 

in unique ways within the methods used by any one university. As indicated, 

five features of this framework can be used to classify different e-learning 

approaches - these are the context, the learning setting, the delivery, the mode of 

interaction, and the types and channels of communication used in the approach. 

This taxonomy is sufficiently flexible to permit comparisons across the specific 

approaches to e-learning that universities adopt. 

 

 
Figure 2. 2. University lectures in physical and virtual contexts 

 

 

2.1.2. Studies of the Effects of E-learning on Student Outcomes 

 

Several studies have appeared which have suggested that there is no 

significant difference between various forms of e-learning and traditional 

face-to-face approaches in terms of actual student outcomes. For example, 

Paul and Jefferson (2019) carried out a study involving a total of 548 

environmental science undergraduates to compare traditional face-to-face 
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and online learning. They found no significant difference across students who 

studied under these two conditions in terms of final examination 

performance.  

 

Various studies have, however, indicated a negative impact on student 

learning outcomes from the use of online delivery systems. For example, Xu 

and Jaggars (2013) compared online and face-to-face course delivery on 

student course performance based on 18,567 students from 34 Washington 

community colleges. Their analyses revealed that there were robust negative 

effects for online learning. The two issues observed were course persistence 

and course grades. The authors posed that their findings contradicted 

widespread beliefs that there was no significant difference between online and 

face-to-face student outcomes. 

 

Later studies confirmed that e-learning approaches can have a negative 

impact on student learning in university settings. For example, Bir (2019) 

carried out an investigation of the academic performance of students who 

attended a Mechanics of Materials course in 2016 at the Iowa State University. 

He found that the 42 students enrolled in the online pedagogy course achieved 

significantly lower examination scores than did their traditionally taught 

counterparts.  

 

Studies have also suggested that the negative effects of e-learning may be 

particularly pronounced for adult learners, or those who have returned to 
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study after joining the workforce. In a study by Francis et al. (2019), differences 

between online and face-to-face students’ learning outcomes were explored in 

over 2,400 community college mathematics students. Online students 

received lower grades and were less likely to pass from their courses than face-

to-face students, with online adult learners receiving particularly low final 

course grades and pass rates. The authors noted that adult learners, who are 

most likely to be faced with competing demands, may be affected more than 

others by online learning environments. 

 

Despite the negative results reported in numerous studies of the effects of e-

learning on student performance, some authors have noted that there is no 

definitive evidence for the superiority of one method over another (Arbaugh 

2000; Clark 1999; Dobrin 1999; Lau et al., 2020; Navarro & Shoemaker 1999; 

Trinkle 1999; Werhner 2010). Driscoll et al. (2012) argued that while it was 

certainly possible for e-learning to have a negative impact on academic 

outcomes, it was also possible for online students to do as well as those in face-

to-face courses, provided that the online courses were designed using 

pedagogically sound practices. 

 

In general, there is a paucity of strong evidence on the relative efficacy of face-

to-face and e-learning methods. In a systematic review and meta-analysis of 

online versus alternative methods for training licensed health care 

professionals to deliver clinical interventions, Richmond et al. (2017) argued 

that there was generally low-quality evidence on this topic. In an earlier meta-
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analysis of 45 studies on blended and fully online e-learning, Means et al. 

(2013) similarly commented that while there was a modest superiority for 

blended learning approaches, confounding effects in most of these studies 

made the results difficult to interpret. Both reports underscored the need for 

higher quality data on the efficacy of e-learning and its alternatives.  

 

One of the obstacles faced by educators in this area is that while studies have 

been conducted to directly compare e-learning and traditional or face-to-face 

approaches, much of the literature remains anecdotal or opinion-based. This 

is likely to reflect the fact that it is inherently difficult to conduct direct 

comparative studies of the two approaches. To enact a true between-case 

experimental study, students need to be assigned randomly to a given 

teaching approach, while others enrolled at the same time are assigned to an 

alternative approach. This study design would be almost impossible to 

achieve in a university setting because it relies fundamentally upon subjecting 

students to potentially inequitable treatments. Therefore, at the university 

level, where all assessments tend to be considered ‘high stakes’, it is unlikely 

that such a study would be approved for ethical reasons. 

 

The difficulty in conducting randomised controlled trials has led some to 

adopt an approach in which students can choose the approach they are 

exposed to (e.g., Bettinger & Loeb, 2017). However, it is difficult to draw firm 

conclusions based on these studies, because when students can choose the 

learning mode they are exposed to, it is unclear as to whether the results 
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simply reflect a match between the mode and the individual student’s 

learning style. Equally, the results can be biased because individual students 

may choose one or the other option for a specific reason (e.g., students who 

are committing less time to their studies may choose an e-learning option 

because it entails less effort than attending campus).  

 

A learning style is the way that different students learn. A style of learning 

refers to a student’s preferred way to absorb, process, comprehend and retain 

information through sight, sound and touch. 

 

The acronym VARK is commonly associated with learning styles. VARK 

stands for Visual, Aural, Read/Write and Kinesthetic sensory modalities. 

Fleming and Mills (1992) proposed these four modalities. They appeared to 

reflect the experiences of the students and teachers. 

 

However, according to Reiner and Willingham (2010), although students may 

have preferences about how to learn, there was no evidence to suggest that 

catering to those preferences will lead to better learning. 

 

In fact, Neuhauser (2002) carried out a study involving two groups of 

students. One group was online and asynchronous. The second group of 

students was taught face-to-face. She found out that there were no significant 

differences in test scores, assignments, participation grades and final grades. 
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The conclusion was that there were no significant differences between 

learning preferences and styles and grades in either group. 

 

 

2.1.3. Impacts on Lower- and Higher-order Skills 

 

In addition to the overall scarcity of sound empirical evidence within the field, 

at present, there has been little consideration in the literature of the specific 

types of academic skills that traditional face-to-face and e-learning modes may 

be better (or worse) in fostering. Based on Bloom’s (1956) Taxonomy of 

Educational Objectives, lower-order thinking skills are those that fall within the 

categories of remembering, understanding and applying. Higher-order thinking 

skills include those that involve analysing, evaluating and creating. 

 

At the university level, educators are typically encouraged to place a greater 

emphasis on the development of higher-order thinking such as critical 

thinking and problem-solving. Because of the need to prepare our students 

for the future, many primary and secondary schools have also shifted their 

emphasis from content knowledge to higher-order thinking (e.g., Trickey & 

Topping, 2004). Given the inherent differences between traditional face-to-

face and e-learning approaches, it is possible that while some types of 

academic skill can be developed successfully in one mode (e.g., basic content 

knowledge in the e-learning format), others (e.g., creativity and analysis) may 

be better developed in traditional or face-to-face format. 
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While few studies have appeared that focus upon differential effects of e-

learning and traditional approaches on lower- and higher-order skills, a small 

number of articles have highlighted the potential challenges of online 

environments for fostering higher-order skills (Saadé & Bahli, 2005; Saadé & 

Galloway, 2005). Facilitating higher-order skills tends to call for a more open-

ended delivery format, which can be difficult to achieve in an entirely online 

environment. This is so despite the rapid developments in communications 

technology software that have been seen in recent years (Saadé, 2007, Saadé, 

2010; Saadé & Huang, 2009; Saadé et al., 2012).  

 

2.1.4. The Present Study 

 

The primary aim of the present study was to compare the examination 

performance of adult university students on content covered in traditional 

face-to-face and virtual class (i.e., e-learning) formats. As noted above, one of 

the possible reasons for the relative scarcity of studies that have appeared on 

this topic to date is that research of this kind is inherently difficult to conduct, 

particularly with respect to between-case designs.  

 

In light of this fact, in the present study, a naturalistic experiment was 

conducted which took advantage of an existing format that is used in one large 

university in Singapore. In this university, units are taught such that 50% of 

the classes are in online or ‘virtual class’ format. Students who participated 
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were thus exposed alternately to virtual and traditional classes within the unit 

under study. Given that the topics for online and traditional format 

presentation were allocated at random to either virtual or traditional delivery 

formats, this permitted a comparison to be made of examination performance 

on topics that were covered under each approach.  

 

In both cohorts, it was also possible to distinguish between examination 

questions that related to lower- and higher-order thinking skills. In Singapore, 

the Ministry of Education introduced the 'Thinking Schools, Learning Nation' 

vision in 1997. This vision emphasized the importance of schools and 

universities equipping students with higher-order thinking skills to prepare 

for the future (Koh, Tan and Ng, 2012). As noted previously, however, there 

has been little consideration within the scholarly research literature of the 

impact of e-learning and traditional approaches across different types of 

thinking skills thus far. The present study was designed to address this gap 

by separating performance on questions within each of these two categories. 

 

A secondary aim of this study was to explore the perspectives of the unit 

lecturers on the traditional (i.e., face-to-face) and virtual class approaches, and 

identify any factors that could contribute to a differential in student learning 

across the two approaches. This was adopted as an aim to help contextualize 

the results obtained in terms of student performance. In the study of Bettinger 

and Loeb (2017) at DeVry University, which compared online and face-to-face 

courses, they concluded that the online courses were less effective in terms of 
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meeting the needs of low-performing students.  One of the difficulties they 

cited was that the teaching faculty staff did not all have positive attitudes 

towards the online courses. They also posed that students who were used to 

interacting freely in traditional face-to-face classes might find it difficult to 

interact in a virtual class. Given that lecturers’ views can have a significant 

impact on how traditional and online or virtual classes are conducted, it was 

considered important to obtain the perspectives of the lecturers to assist in 

interpreting the findings of the study in terms of student performance. 

 

 

2.2. Method 

 

2.2.1. Participants 

 

All participating students were enrolled in a unit on Principles of Project 

Management in the Singapore University of Society Sciences (SUSS) at the time 

of the study. These participants comprised complete student cohorts enrolled 

in that unit across two consecutive semesters (July 2018 and January 2019), ns 

= 237 and 328, respectively. Two cohorts were selected for the study to provide 

a more robust comparison of the traditional and virtual class approaches.  

 

The students were all working adults of Singapore, aged between 26 and 35 

years. All had at least two years of working experience. It was not possible to 

access personal details such as the gender of the participants from the system, 

as institutional approval to obtain this information was not granted. However, 
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based on general statistics published by the university, courses typically 

attract approximately equal numbers of male and female students.  

Approximately 65% of students enrolled in the university are Chinese, with 

remaining students being Indians, Malays, and students of Eurasian or other 

backgrounds (approximately 10, 20 and 5%, respectively - Chong et al., 2015). 

 

Five lecturers were employed to teach the unit across both semesters (i.e., 

there was no change in teaching staff over the period of the study). Of these, 

four were interviewed in the study (three males, one female). All were 

associate faculty members, meaning that they were not full-time, but were 

drawn from industry, and had associate positions specifically to teach that 

unit. All four had more than five years of industry experience, and more than 

two years of experience teaching the unit in question.  

 

2.2.2. Design and Conditions 

 

The project management course in which the study was conducted was 

designed such that there was a total of six teaching sessions. There were three 

face-to-face class sessions and three virtual class sessions, with topics covered 

in the two different approaches chosen randomly.  

 

The face-to-face sessions were three hours long and were conducted in the 

early evening (7pm to 10pm) once per week, given that enrolled students 

worked during the daytime. In these sessions, the lecturers delivered the unit 
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content from the rostrum in front of a large lecture hall. The lecture hall could 

accommodate a total of about 100 students. Lectures were facilitated only by 

‘typical’ technology use such as PowerPoint slides.  

 

Virtual class sessions were interspersed with the face-to-face classes, were also 

three hours long, and conducted in the early evenings (7pm to 10pm) once per 

week. In these sessions, the lecturers used the Zoom web conferencing system 

to deliver their lectures. Students listened to the lectures online and could ask 

questions via the Zoom chat box. Lecturers reported occasionally using 

applications like the poll or the white board to check on students’ 

understanding, but in general, delivered their online sessions much like their 

face-to-face sessions. 

 

2.2.3. Dependent Measures 

 

The student data used for the study were drawn exclusively from the end-of-

semester examinations that the students completed. All the raw marks for 

every question in the examinations were obtained so that the questions could 

be classified first by the level of processing required (lower- or higher-order 

thinking skills) and then by whether the content had been covered in the 

traditional or virtual class approaches. Lower-order thinking questions were 

classified as all those that called upon students only to remember, understand, 

or apply the course content. The following are examples of the types of 

questions that were classified as ‘lower-order thinking’ skill (LOTS) questions: 
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(i) Explain the difference between a project and a program. 

(ii) What do you need to do in a risk management exercise? 

(iii) What are the main characteristics of the agile project management 

approach? 

 

The higher-order thinking skills (HOTS) questions were those that called upon 

students to analyse, evaluate, or create in their responses, based on the course 

content. There are no standard answers to such questions. For these kinds of 

questions, students needed to think carefully and critically to arrive at an 

appropriate response. Examples of the types of questions that would be 

classified as HOTS questions are as follows: 

 

(i) Review the four key processes in the Strategic Management Process 

of project management. 

(ii) “Profitability alone is not an adequate measure of a project’s value to 

an organization.” Do you agree or disagree with the above statement? 

Select a relevant example to support your position. 

(iii) Your project sponsor asked for a status report on how the project is 

performing. Respond with a report and support it with appropriate data. 
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2.2.4. Procedures 

 

Prior to collecting any data, approvals were obtained from both the Human 

Research Ethics Committee of the University of Western Australia, and also 

from the SUSS research ethics board. The data collection for the student phase 

of the study was straight-forward, and only involved downloading the de-

identified marks for the two cohorts from the university server. These were 

then processed in the manner described previously.  

 

The face-to-face interview sessions for lecturers were conducted in a mutually 

agreed location, and took between 30 and 45 minutes. The aim of these face-

to-face interview sessions was to gather some feedback from academic staff 

members on the relative merits of the traditional and virtual class approaches. 

The interviews were conducted in semi-structured format.  

 

One single starting question was posed to all participants: What are your views 

on the e-learning policy and practices used currently by SUSS? This question was 

designed to allow lecturers to express their views with the greatest degree of 

flexibility possible, as it was thought that viewpoints might differ 

substantially across lecturers. Follow-up questions were also then posed to 

clarify a participant’s response, or prompt a more elaborate response in some 

cases. The following are examples of the follow-up questions put to lecturers: 

 



76 
 

(i) So, in general, how enthusiastic are students in virtual and traditional 

classes? Is there a difference? 

(ii) How can we encourage students to participate more fully in virtual 

classes? 

(iii) How do we know that students are learning effectively either in the 

face-to-face or virtual class approaches? 

 

2.3. Development of the Instrument 

 

Paper 2 is on validating the Expectancy-Value Theory as the main instrument 

used in the students’ questionnaire. 

 

The students’ questionnaire has been constructed with the intention of making 

it relevant to the working-adult students who would be taking the 

questionnaire. There were five goals in designing the questionnaire: 

 

Figure 2. 3. Structure of the Students’ Questionnaire 

1st Goal (Expectancy Value Theory) 
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This is to determine their motivation to undertake an e-learning course on 

Principles of Project Management. For this part, we have selected the 

Expectancy Value Theory (EVT) to form the basis of the questionnaire. The 

EVT has been developed by Jacquelynne Eccles and her colleagues (Eccles et 

al., 1983; Eccles & Wigfield, 2002; Wigfield & Eccles, 2001). The first part is on 

their expectancy whilst the remaining four items represent the values. These 

are future success, attainment, intrinsic value, utility and cost. 

 

One impetus of using the Expectancy Value Theory (EVT) is the work of 

Cooper et al. (2017). Cooper et al. (2017) used the EVT as the theoretical model 

to understand student resistance to active learning. In our case, we explore 

using the EVT as the framework to understand student acceptance or 

resistance to e-learning. 

 

2nd Goal (Constructivist Learning) 

The second goal is about assessing their preference for either traditional 

learning or constructivist learning. 

 

This part of the questionnaire involved checking students’ preferences in 

either the traditional face-to-face classroom teaching and learning 

environment or the current constructivist learning. 

 

Constructivism is another theory in education. In constructivism, students 

build up their knowledge from experiences rather than absorbing information 
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passed to them by teachers and other people. As the students go through 

activities, they learn from experiences. They also learn from their reflections 

of the experiences. All these help to make the students learn better and add to 

their pre-existing knowledge of the world (Center for Education Innovations, 

2020). 

 

In the traditional classroom mode, the teacher is always the centre of all the 

learning. Learning in an online mode or e-learning mode requires much effort 

from the students. It is unlike that of the traditional classroom. The e-learning 

student is mostly alone, and the student communicates with his peers and 

teachers using online tools like e-mail, chat service, video conferencing or web 

conferencing. The e-learning mode became very popular especially after the 

COVID-19 pandemic started in late 2019.   

 

This part is important as it is about how the student participates in the learning 

process. 

 
 

3rd Goal (Readiness for E-learning) 

 

This part is about whether the student has been prepared well in learning to 

learn in e-learning. Online learning or e-learning is something that does not 

come easily to the ordinary student. A student may acquire the typing skills 

easily or using any of the software applications like word processing or 

spreadsheet. However, internalising and demonstrating what one has learnt, 
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especially in the higher-order thinking skills can be difficult and is not 

intuitive. This part of the questionnaire has been modified from a similar one 

as used by Ngampornchai and Adams (2016).  

           
   

 
4th Goal (Technical Support)       

    

Moving from the traditional classroom environment to the e-learning 

environment requires much technical support. Ever since the Internet has 

been commercialised (around 1995) and made open to the commercial market 

internationally, many schools and other organisations require technical 

support to maintain and operate their network computers as well as providing 

end-user support.  

 

Higher education institutions use many sophisticated computer and 

networking systems to manage, develop, maintain and deliver their e-learning 

courses. These systems require much technical expertise for sustained and 

continuous maintenance and operations. Many of these areas need support, 

maintenance and continuous 24/7 operations. E-learning systems also need to 

be upgraded periodically as technology changes. End-users need to be trained 

and technical support need to be provided. An example of this is given by 

Nawaz & Qureshi (2010). 
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5th Goal (Familiarity With Technology) 

 

This goal is about determining the students’ familiarity level with technology. 

Part 5 of the questionnaire was modified from a similar one by Son, Robb, & 

Charismiadji (2011). The questionnaire asked students on their technology 

usage frequency (i.e., “never”, "several months a month", "once a week", 

"several times a week", "every day" and "several times a day"). The 

technologies included were: iStudyGuide, eBooks, Search Engine, Google 

Drive, Forums, Text Chat, Voice Chat, Video Chat, Computer Games and Web 

Video (e.g., YouTube). These technologies were used widely by students for 

e-learning. Hence, they were included in the questionnaire. 

 

2.4. Results 

 

2.4.1. Performance Differences across Traditional and Virtual Class Modes 

 

Descriptive statistics for both cohorts are shown in Table 2.1. Preliminary 

analyses of the examination score distributions indicated substantial levels of 

non-normality across several cells, but particularly, with regard to the virtual 

class questions in the 2019 cohort. Given that these deviations from normality 

would violate underlying assumptions for any parametric-based tests (e.g., 

repeated measures analysis of variance), Wilcoxon signed-rank tests were 

used instead to compare students’ scores across the two learning approaches. 
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The pattern of means obtained across conditions is shown in Figure 2.3. For 

the 2018 cohort, there were significant differences between scores on the 

combined lower- and higher-order thinking questions, |Z| = 10.14, p < .001. 

The effect size associated with this difference was large, r = .66. From the 

descriptive statistics shown in Table 2.1, this indicated significantly higher 

scores for questions related to the traditional classes than for those related to 

the virtual classes. Significantly higher scores were also seen for the traditional 

classes on both lower-order thinking questions, |Z| = 9.88, p < .001, r = .64, 

and higher-order thinking questions, |Z| = 6.67, p < .001, r = .43. The effect 

sizes for the latter two comparisons were large and moderate, respectively.  

 

For the 2019 cohort, there was a similar pattern to that seen for the 2018 cohort 

with regard to higher-order thinking questions, with significantly higher 

scores associated with traditional class questions, |Z| = 14.98, p < .001, r = .83. 

Conversely, the opposite pattern was seen on the combined lower- and 

higher-order thinking questions, |Z| = 11.83, p < .001, r = .65, and on the 

lower-order thinking questions, |Z| = 14.24, p < .001, r = .79. Therefore, in the 

2019 cohort, traditional classes appeared to be superior for fostering higher-

order thinking skills, while virtual classes were superior for fostering lower-

order thinking skills. All effect sizes associated with these comparisons were 

large. The complex pattern of mean scores obtained across both cohorts is 

shown in Figure 2.3. 
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Table 2. 1. Descriptive statistics for examination scores 

 

Cohort Approach Measure n M (SEM) Min. Max. 

2018 Cohort 

Virtual Class 

Lower-order thinking 237 27.56 (1.57) 0.00 89.29 

Higher-order thinking 237 31.42 (1.23) 0.00 86.36 

Combined 237 29.26 (1.20) 0.00 80.00 

Traditional Class 

Lower-order thinking 237 49.46 (1.87) 0.00 92.31 

Higher-order thinking  237 43.96 (1.48) 0.00 82.35 

Combined 237 46.41 (1.45) 0.00 86.67 

2019 Cohort 

Virtual Class 

Lower-order thinking 328 61.59 (0.79) 0.00 88.46 

Higher-order thinking 328 5.41 (0.65) 0.00 100.00 

Combined 328 54.10 (0.71) 0.00 86.67 

Traditional Class 

Lower-order thinking 328 38.09 (1.08) 0.00 100.00 

Higher-order thinking 328 50.69 (1.35) 0.00 100.00 

Combined 328 40.61 (0.97) 0.00 95.00 
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2.4.2. Research Aim 2 – Lecturers’ Perspectives on Virtual and Traditional 

Class Approaches 

 

To analyse the interview data from the lecturers who taught the unit, a 

thematic qualitative analysis of the responses was conducted. Qualitative 

analysis emphasises "sense making" or understanding a phenomenon, rather 

than predicting or explaining. The steps described by Miles and Huberman 

(1994) were followed in deriving themes within the interview data. These 

were data reduction, data display and conclusion drawing/verification. 

 

In the data reduction phase, the data were organised through the generation 

of initial codes and writing summaries. Irrelevant material introduced by the 

lecturers was put aside at this point. In the data display phase, tables and 

charts were used to summarise the themes that were emerging, so that the 

data could be re-interrogated where necessary based on these themes. Finally, 

in the conclusion drawing and verification phase, the data were re-examined 

after the initial themes were generated, to ensure that these did provide the 

best fit to the data, and that there were no other consistent themes that had 

been missed.  
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Figure 2. 4. Mean scores for virtual and traditional class questions 
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An open coding approach was used to identify themes from the data. The term 

coding refers to organising raw data into conceptual categories. Each code is 

like a category or ‘bin’ into which a data piece is placed. Coded data may be 

organised as suggested by Biddle et al. (2001) whereby the data units (e.g., 

statements, sentences, etc.) are clustered into common themes (i.e., codes). In 

this way, similar units are grouped together into first order themes. These 

units are then separated away from other units with different meaning.   

 

In the open coding of the data into themes or conceptual categories, tags or 

labels were assigned to statements made by the lecturers during the 

interviews. The statements varied in size from phrases to whole paragraphs. 

The data were first carefully read, and all statements that related to the 

research questions posed were assigned a code or category. The codes were 

then noted, and each relevant statement placed under its appropriate code.  

All data were re-read at this point, to ensure that each statement had been 

assigned to one of the themes derived.  

 

Three themes arose out of an analysis of the interview results. These related to 

the perceived efficacy of e-learning as an instructional approach; concerns 

with student motivation; concerns with availability of technical support; and 

‘change weariness’, or concerns over the continual change processes 

undertaken in the university, particularly in the educational technology area. 

These themes will now be elaborated in turn. 
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Theme 1: Perceived Efficacy of E-learning as an Instructional Approach 

 

Three of the participants voiced the general view that virtual classes were not 

effective as an instructional approach. For example, one participant suggested 

that the digitized Study Guide was not useful to the students at all, and that 

the time allocated for virtual classes should be reduced. According to him: 

 

I often had to spend extra time during the traditional classroom lectures to 

explain what I had covered during my virtual class lectures. This wasted much 

of my time. In addition, I find it very difficult to draw network diagrams or 

explain the earned value concept using formulae in the Zoom conferencing 

software.  

 

Perspectives on the efficacy of the virtual classes were not, however, consistent 

across all participants. One participant expressed the general view that virtual 

classes could be effective if done in the right way. This participant saw an 

advantage in the fact that students could use the chat features in Zoom to ask 

questions on difficult concepts. With respect to student engagement, the 

instructor felt that virtual classes could encourage students to interact in ways 

that face-to-face lectures could not: 

 

Participation rates could go up to as high as 80% in online activities like online 

quizzes and online polls. This might be due to the fact that the activities were 

conducted in what was perceived to be a “safe environment”. Students 



 

87 
 

generally liked to use chat. This was a good development. Also, many students 

who were rather shy in face-to-face lectures, would become communicative 

during the Zoom private chats. This was another advantage. 

 

This same instructor posed also that people in Singapore responded quickly 

to shifts towards online delivery. He felt that maintaining student engagement 

was key to effective synchronous e-learning delivery. This was perceived to 

be especially important with the Zoom conferencing system. He commented 

that: 

 

It is possible to have active student participation in virtual classes. Most 

software allows you to have groups of students involved in set activities within 

the sessions. Other instructors should try the breakout rooms in Zoom.  

 

Theme 2: Concerns with Student Self-Regulation and Motivation 

 

As attendance in any lecture whether during traditional classroom or virtual 

class was not compulsory, many students chose to skip their lectures. While 

this occurred in both approaches, it was believed that it was more likely in the 

virtual classes owing to students’ access to the recorded sessions. One lecturer 

commented, for example, that: 

 

Because it is not compulsory to attend lectures or online virtual classes, many 

students skip lectures to their disadvantage. For the online classes, students 
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think that they can just access the recorded sessions afterwards, but they often 

don’t actually do this. Studying requires discipline. If students are not 

disciplined enough to attend lectures after work, they will find that their 

reading gets piled up over the weeks. This is one reason why many students 

do last minute work. This is not helping the students much. 

 

In addition, during the virtual classes, lecturers pointed out that even though 

the students might have logged into the session, they often did not seem to be 

watching the lectures consistently, because they were not able to answer 

questions posed on the content. These lecturers also commented that many 

students were not motivated in the virtual classes. One instructor commented 

as follows: 

During the virtual classes, I encountered students who asked superficial 

questions in the chat boxes – to me, this suggests a lack of motivation or real 

engagement with what was actually being discussed in that class.  

 

Some lecturers believed that too many students, particularly with respect to 

the content covered in the virtual classes, were engaging in ‘cramming’ 

approaches to their studies, by accumulating all their readings and recorded 

sessions, and leaving it till just before the examinations to actually engage 

with these. These lecturers underscored the need for students to have proper 

learning schedules, and the discipline to attend lectures and virtual classes 

consistently. 
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On the positive side in term of the virtual classes, however, one lecturer noted 

that this approach could increase engagement for students who might not 

normally contribute to class discussions in face-to-face modes. He 

commented: 

 

Students who are normally shy in face-to-face classroom lectures chose to 

interact with me and their other classmates in the virtual classes. This could 

be because in face-to-face interactions, they were not willing to engage with 

others in front of many people.  

 

This latter lecturer, therefore, believed there could be better student 

engagement in e-learning for some students. He further added that he had 

found that attentiveness and feedback in online virtual classes were high. He 

noted as a caveat, however, that this would depend heavily on how the virtual 

classes were conducted. 

 

Theme 3: Availability of Technical and Professional Development Support 

 

All four of the lecturers interviewed made comment on the importance of 

sound technical support for the virtual class approach. All also commented on 

the need for better training to use the tools before they were introduced. For 

example, one participant noted that:  
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Not much proper training was provided, other than the usual “end-user” 

training. Training for Zoom tools like chat was superficial.  

 

All lecturers also commented upon the need for increased ongoing technical 

support within the institution. This was, however, not particular to the virtual 

class approach. For example, one participant commented that: 

 

I was rather surprised that the technical support was lacking. For example, I 

often use my laptop to project the PowerPoint slides. However, the first time I 

used it, I found that they did not have the right HDMI cable for connection! It 

was rather disappointing! 

 

There was a consistent view amongst the participants that the technical 

support available had not kept pace with demands for technology use in the 

institution. Many lecturers felt not only that increased monitoring of the 

technological infrastructure was needed to ensure that it was fit for purpose, 

but that additional professional development was needed to ensure that 

lecturers could use the tools effectively within their teaching. Otherwise, the 

tools themselves became the focus of the teaching activity, rather than the 

content of the sessions. 

 

All participants made comment upon the fact that in the university, learning 

technologies were constantly changing, and that it was difficult to keep pace 

with this constant change. For example, there has been three changes in the 
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virtual classroom software or web conferencing system since the virtual 

classes were introduced in 2009. All four lecturers commented that they 

would prefer to see fewer, and less sudden, changes in the use of educational 

technologies in the institution. One lecturer, for example, commented that:  

 

So far in the SUSS, there has been many changes in technology, especially in 

the web conferencing software. We first started with the WebEx conferencing 

system from CISCO. Then we changed to the Blackboard version, Collaborate. 

Now we have changed to Zoom! These changes happen so often and so quickly 

- it is difficult to cope! 

 

All four lecturers also mentioned the need for a review of the change 

management processes associated with introducing new technology-based 

approaches to teaching and learning in the institution. In addition to the pace 

at which the changes were brought in, there was a need for more lead-in time 

for lectures to adapt their materials to the new formats and become familiar 

with their affordances. One commented, for example, that: 

 

We are not consulted before these changes to the learning technologies are 

introduced. The change is just brought on us suddenly, and then we just have 

accepted it and adapt. But it takes time to learn how to use these systems and 

adjust your teaching around them. It would be better for the changes to be 

made slowly, with thorough staff consultation, and for us to have proper 

training before these are introduced. 
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2.5. Discussion 

 

The results of this study provide further evidence on the variable nature of 

differences between e-learning (in this case, in the form of synchronous 

‘virtual classes’) and traditional, face-to-face instruction in university settings. 

Whilst various contextual factors across previous studies could have 

contributed to the variable effects seen, in the present case, many such 

variables were constant across the two student cohorts involved. For example, 

the two cohorts completed the same unit, within months of one another. They 

also had the same instructors, as well as the same learning conditions (e.g., 

time spent within sessions), curricula (these did not change across the two 

offerings of the unit) and resources (e.g., study guide, e-books). 

  

Despite the commonalities across cohorts, the results were mixed. Specifically, 

while the traditional class format appeared to be consistently superior in terms 

of performance on higher-order questions, for lower-order questions, the 

traditional class approach was superior in the 2018 cohort, while the reverse 

was so for the 2019 cohort. Therefore, while the results of the study overall 

suggest an advantage for traditional formats with respect to fostering skills 

such as analysis, evaluation and creation, for lower-level skills such as 

remembering, understanding and applying, the results can vary considerably 

across different groups of students. 
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The results obtained across both cohorts with respect to the negative impact 

of virtual classes on the development of higher-order thinking skills is 

consistent with the propositions of Saadé and colleagues (e.g., Saadé & Bahli, 

2005; Saadé & Galloway, 2005; Saadé et al., 2012). These results suggest that 

lecturers may find it harder to deliver instruction that fosters higher-order 

skills in online environments. Based on the interview comments, lecturers felt 

that they had little lead time when new technologies were introduced and 

reported feeling that they had troubles just coping with these new systems as 

a result. Considering such difficulties, lecturers may focus primarily on just 

‘getting through’ the sessions successfully, leaving little room for plans on 

how to ensure that higher-order thinking skills are fostered. 

 

 

The variable results for lower-level skills despite the commonalities across the 

two cohorts could be the product of individual student differences. Numerous 

student characteristics, such as gender, age, and achievement level, have been 

studied as potential moderators of engagement and outcomes with e-learning. 

More recently, however, research has highlighted the potential impact of 

students’ self-regulation and motivation in online learning environments 

(Jones & Blankenship, 2017; Zavyalova, 2020). Both variables were also cited 

as potentially significant factors by lecturers in the present study.  
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Due to the nature of the online environment, online courses such as the virtual 

classes in this study rely heavily on learners’ own initiative. Students in online 

courses are not in physical proximity to the social supports that might 

normally prompt them to focus on the course content. Jaggars and Xu (2016) 

posed that online courses may lack the quality interpersonal interactions that 

have been found to promote students’ psychological connection to their 

course and thus, high motivation levels. Studies have also shown that the 

ability to self-regulate plays a critical role in the success of university students 

in online learning settings (Chiu & Hew, 2018; Lawanto et al., 2014), though 

not all students have the self-regulation skills needed (Tichavsky et al., 2015). 

 

There is direct evidence that motivation levels can be affected negatively in 

online courses. In a study of undergraduate students in Portugal, the United 

Arab Emirates, and the Ukraine (total n = 233), Fidalgo et al. (2020) found that 

expected difficulties in staying motivated was one of the two main reasons 

why students would not enrol in online distance courses. Aguilera-Hermida 

(2020) studied the motivation levels of 270 college students in the US, and 

found that motivation, self-efficacy, and cognitive engagement decreased 

after students transitioned to online learning. Similar results have also been 

reported in other countries such as Pakistan (e.g., Adnan & Anwar, 2020). 

Thus, it is possible that either student motivation or self-regulation levels in 

the present study varied across the cohorts, which could explain the mixed 

results obtained for the lower-order thinking skill questions.  
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The results of the present study suggest that virtual classes can have a negative 

effect on higher-order skill development, though the results were more mixed 

for lower-order skills. There is, however, a clear need for further research in 

this area. The present study focused only upon one context (a Singapore 

university), and Singapore students may respond differently to e-learning in 

comparison to students in other countries. Therefore, a series of replication 

studies across these contexts would further affirm the results reported here.  

 

There are some methodological limitations in this study. Firstly, the Wilcoxon 

test may produce misleading results if many measurements are the same 

value. When many values are the same, their relative ranks are the same, and 

this has the effect of diluting the test. Secondly, if the data is approximately 

symmetric the test should not be used, rather a t-test is more appropriate. 

Thirdly, for this study, examination scores were analysed and separated into 

HOTS and LOTS. When questions on HOTS and LOTS were not evenly 

distributed for the two student cohorts, the normality test would fail. 

 

Future research could also explore in greater depth the factors that contribute 

to any performance differences seen. A focus on the self-regulation and 

motivation factors involved could prove particularly fruitful, as each of these 

can potentially be affected by course design. Armed with such knowledge, 

educators can adjust their practices to ensure that online learning experiences, 

in addition to being more efficient and convenient than face-to-face 

approaches, do not compromise students’ learning experiences and outcomes. 
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2.6. Methodological limitations 

 

The authors (Divine et al., 2013), provided some limitations of the Wilcoxon 

signed rank test. The Wilcoxon signed rank test excluded any values (or 

paired differences) from the calculation that were equal to zero. The reason 

was that zeros provided no information about the direction in which a set of 

observations tended to go. However, removing the zeros might give rise to 

two concerns. One concern was that removing the zeros might not be 

intuitive. The second concern, which was more serious, was that when the 

zeros were removed it could sometimes lead to illogical results. To illustrate 

the unintuitive impact of removing zeros, Divine et al (2013) considered two 

hypothetical research projects.  

 

In both cases, the Wilcoxon signed rank test was significant, and the P values 

were identical (P = 0.031 in each case). Although this lack of a difference 

between the Wilcoxon signed rank test results was unintuitive, this reflected 

a feature of how the Wilcoxon signed rank test worked more than a limitation.  

One perspective on the test behaviour was to consider that dropping zeros is 

intended to optimize sensitivity to statistical significance rather than to clinical 

or practical significance. That is, the test focuses only on those observations 

that provided some information about the difference between the 2 devices. 

The statistical significance contrasted with the practical difference in the 2 
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results, where using device 2 benefit only 10% of the time in the first study, 

whereas it was always beneficial (i.e., 100%) in the second study.  

 

The second difficulty (as noted by Pratt, 1959) is about removing zeros in 

computing the Wilcoxon signed rank test. He observed that for some sets of 

observations that included one or more zeros, shifting all observations slightly 

to one side could change the Wilcoxon signed rank test statistic to a new value.  

This would imply that the data had shifted in the direction opposite to the one 

that occurred. 
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Chapter 3. Paper 2 – Development and Validation of the 
E-learning Motivation Scale 
 

 

The purpose of this chapter is to describe the development and validation of 

a 15-item instrument based on Expectancy Value Theory to assess adult 

learners’ motivations to use e-learning tools. The validation study was 

conducted with students drawn from two cohorts enrolled in one unit in the 

Singapore University of Social Sciences (SUSS). The instrument was designed 

to be used in a subsequent study of students’ motivations to engage in the 

virtual classes offered by the university. The validation of the instrument 

followed Messick’s (1995) framework for validity studies.  

 

 3.1. Introduction 

 

Since COVID-19 was first declared a global pandemic on 11 March 2020, 

universities worldwide have scrambled to re-design their course offerings so 

that these can be completed e-learning formats. The term e-learning was 

defined by Ally (2008, p.13) as “… the use of the internet to access materials; 

to interact with the content, instructor, and other learners; and to obtain 

support during the learning process, in order to acquire knowledge, to 

construct personal meaning, and to grow from the learning experience”. 

While universities that already offered a high proportion of distance learning 

courses confronted this transition with relative ease, other, more traditional 
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institutions confronted serious obstacles in making this shift. One of the key 

concerns for many institutions during this time relates to the possible impact 

of fully online courses on student motivation levels.   

 

Brophy (2010) defined motivation as “a theoretical construct to explain the 

initiation, direction, intensity, persistence, and quality of behaviour, especially 

goal-directed behaviour” (p. 3). A distinction is often drawn between intrinsic 

and extrinsic forms of motivation within the literature (Schunk, et al., 2014). 

Intrinsic motivation is the drive an individual has to participate in a given 

activity due to his or her own inherent interest in the activity.  Extrinsic 

motivation is the drive to engage in an activity due to external factors, such as 

anticipated rewards from others.   

 

Martens et al. (2004) argued that online learners are often required to be more 

intrinsically motivated than those in traditional settings, because online 

courses rely heavily upon learners’ self-regulation skills. Owing to the fact 

that students in online courses are not exposed to the physical regulatory 

prompts associated with attending classes on campus (e.g., regular interaction 

with peers and lecturers on the course content), online courses can place 

greater emphasis on learners’ own self-regulation skills and motivation levels. 

The critical role of self-regulation in the completion of online courses has been 

demonstrated in several recent studies (e.g., Chiu & Hew, 2018). 
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Studies have documented that motivation can wane in the setting of a fully 

online course (Zavyalova, 2020). For example, in one US-based study, 

Aguilera-Hermida (2020) found that the motivation levels of 270 college 

students decreased after the students shifted from traditional methods to 

online learning. Based on a somewhat different approach, Fidalgo et al. (2020) 

asked students in Portugal, the United Arab Emirates, and the Ukraine (total 

n = 233) to cite reasons why they would not enrol in an online, distance course. 

Difficulties in maintaining motivation was one of the two factors that students 

cited most frequently as deterrents to enrolling in such a course. These results 

establish a clear need for further research on the impact of e-learning 

approaches on student motivation.  

 

The various studies that have been published on this subject to date have 

relied upon quite different approaches to measuring students’ motivation 

levels. Disparities in measurement make it difficult to compare results 

obtained across studies, which could hamper efforts to build upon existing 

knowledge in the field. For example, comparisons across studies can highlight 

moderating factors in the relationships between variables. The availability of 

standardised instruments that can be used across studies to examine students’ 

motivation levels in e-learning contexts could be helpful in this respect.  

 

Furthermore, while various studies thus far have focused upon the level of 

overall academic motivation students have within e-learning settings, few have 

focused directly on students’ motivation to use e-learning systems and tools. 
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Clearly, if students are not motivated to make use of the tools available in 

online environments, this is likely then to affect their overall motivation to 

succeed within a course. For this reason, this particular aspect of motivation 

formed the focus of the present study. 

 

3.1.1. Theoretical Frameworks in Motivation 

 

Owing to the multifaceted nature of motivation as a construct, various 

theoretical frameworks have appeared in the literature, which describe 

different aspects or elements of motivation (Schunk, et al., 2014).  Attribution 

theory, for example, focuses on the causal attributions that learners offer to 

explain the outcomes of given activities, classifying these in terms of their 

locus, stability and controllability. Social cognitive theory focuses on self-

efficacy as a primary driver of motivated actions. Goal orientation theory 

focuses on the reasons why students engage in particular activities (e.g., out 

of a desire to compete with others, or to master the content), while self-

determination theory focuses on the extent to which individuals are driven to 

satisfy basic psychosocial needs (autonomy, competence and relatedness).  

 

In expectancy-value theory (EVT), motivation is depicted as a function of an 

individual’s expectations of success in a given activity, as well as the perceived 

value of that activity for the individual. Amongst the various motivational 

frameworks that have been published in the literature, EVT is particularly 

well-suited to exploring adult learners’ motivation levels in technology-rich 
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contexts. Gorges (2015) argued that EVT would be ideal for use in studies with 

adult learners, while Zimmerman (2017) found EVT to be an appropriate 

framework for studying online learning.  

 

3.1.2. Expectancy Value Theory as a Motivational Framework in Education 

 

EVT was first developed by John William Atkinson in the 1950s and 1960s, 

then elaborated for use in education contexts by Eccles in the 1980s 

(Spence, 1983). According to this theory, students’ achievement outcomes and 

achievement-related choices will be a product of two main factors: expectancies 

for success (i.e., the level of confidence an individual has in his or her ability to 

succeed in a given task) and subjective task values (i.e., how important, useful, 

or enjoyable the individual perceives the task to be). 

 

In the EVT model, expectancy beliefs are tied to concepts like self-concept and 

self-efficacy (i.e., beliefs about one’s own abilities and competence levels). 

Subjective task values are further categorized into four groups (Eccles, 1983): 

(v) Attainment value (i.e., the importance of the task for an 

individual’s identity or sense of self); 

(vi) Intrinsic value (i.e., the level of enjoyment or interest the 

individual derives from engaging in the task); 

(vii) Utility value (i.e., the perceived usefulness or relevance of the 

task for the individual); and 

(viii) Cost (i.e., the negative consequences associated with engaging 
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in the task, such as loss of time, loss of valued alternatives, or 

negative psychological experiences such as stress). 

 

3.1.3. Existing Instruments Based on the EVT Framework 

 

Numerous instruments to measure motivation in university settings based on 

the EVT model have appeared in the literature. Most have drawn upon the 

model to develop questionnaire items that are suited for a given context. For 

example, Panizo et al. (2015) developed an instrument called the Engineering 

Students’ Motivational Beliefs Scale (ESMBS), which was based directly on the 

EVT model. The latter instrument was designed to gage students’ 

motivational beliefs in undergraduate engineering courses. The results from a 

preliminary instrument development study were mixed, showing the need for 

further examination of the measure.  

 

Appianing and Van Eck (2018) developed and validated an EVT-based 

instrument to measure student motivation to persist with Sciences, 

Technology, Engineering, and Mathematics (STEM) majors. The Value-

Expectancy STEM Assessment Scale (VESAS) was validated with 356 female 

students from a Midwestern research university. In the validation of the 

instrument, the authors conducted a confirmatory factor analysis (CFA), 

which suggested a two-factor model that aligned with the components of 

Eccles et al.’s expectancy-value model. They also reported high internal 

consistencies for each component, and found statistically significant 
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differences between STEM ‘switchers’ and ‘persistors’ on all of the VESAS 

subscales. Collectively, this evidence provided strong support for the validity 

of the VESAS as an instrument that can be used in a specific setting.  

 

In a study designed to produce and validate a Turkish adaptation of the 

Generalized Expectancy for Success Scale (Fibel & Hale, 1978; Hale et al., 1992), 

which is based on the expectancy component of the EVT, Ercoşkun et al. (2019) 

translated all items into Turkish and carried out factor analyses on data from 

1,450 students enrolled in the Faculty of Education of Ataturk University. A 

total of 21 items factored into three components: individual expectancy; social 

interaction and failure. The fit indices obtained in the factor analyses 

suggested that the model fit the data well, and internal consistencies ranged 

from .71-.87. While these results are promising, this instrument provides a 

relatively restricted operational definition of the model, because it 

incorporates only one of the EVT components (expectancies for success). 

 

3.1.4. The Present Study 

  

Studies to date that have explored students’ motivation levels in e-learning 

and alternative contexts have typically focused on the overall levels of 

academic motivation that students demonstrate within these contexts. Few 

have focused specifically on students’ motivation to use e-learning systems 

and tools to enhance their learning within courses. Former studies have also 
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drawn upon a disparate collection of motivation-related instruments, which 

makes comparisons across studies difficult. 

 

The aim of the present study was to develop a brief instrument for assessing 

students’ motivations to use e-learning tools in their courses. The E-Learning 

Motivation Scale (EMS) was developed in line with the EVT model as an 

underlying theoretical framework. After the instrument was developed, its 

psychometric properties were then examined in a sample of adult learners 

within one Singapore university. 

 

3.2. Method 

 

The instrument developed draw upon EVT as a theoretical framework. Given 

the goal of providing a brief scale that could be used alongside others in 

empirical studies of student motivation in e-learning contexts, only three 

items were used to represent each of the sub-constructs in the EVT model (i.e., 

expectancies for success, attainment value, intrinsic value, utility value, and 

cost). The instrument items were developed by the first author then validated 

based on four of Messick’s (1995) criteria.  
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3.2.1. Participants 

 

All participating students were enrolled in a unit on Principles of Project 

Management in the Singapore University of Society Sciences (SUSS). From 

this unit, 260 students volunteered to take part in the study. The number of 

males and females was approximately equal. The students were all working 

adults of Singapore, with a median age of 25 years. Most were graduates from 

one of the five polytechnics in Singapore, and all had at least two years of 

working experience. Approximately 65% of students were Chinese, with the 

remaining students (35%) being of Indian, Malay, Eurasian, or other 

background. 

 

3.2.2. Instruments 

 

A bipolar scale was used instead of the usual Likert scale as a response format. 

A bipolar scale is one which contrasts two opposing points, and students must 

decide where on the continuum established by these two points they ‘sit’. The 

advantage of the bipolar scale is that it measures both the direction and 

intensity of the respondent's position on the concept of interest (Ipsos 

Encyclopedia, 2016). Below is an example of a bipolar item: 

  

I am very 
anxious in my 
abilities to use 

e-learning tools 
in my study. 

 

I am completely 
confident that I can 
use e-learning tools 

to improve my 
learning. 
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To determine whether scores on the final subscales correlated as expected with 

variables beyond the instrument, three additional questions were posed to all 

participants. These related to the extent to which the participants had become 

weary of the technological changes made in their learning processes in the 

institution (i.e., “I have become weary of the constant changes in the 

technology I have to use for learning purposes”); the sense that using the 

learning technologies operated as a distraction from learning (i.e., “The more 

I use technology to learn, the more I see myself as just focusing on content 

knowledge”); and the perceived role of technology in the creation of new 

knowledge (i.e., “Using e-learning does not help me to create new content 

knowledge”).  Only three additional items were used in the study owing to 

time constraints imposed. 

 

3.2.3. Procedure 

 

Permission to conduct the study was first obtained from the President and 

Dean of the School of Science and Technology (SST) of the Singapore 

University of Social Sciences (SUSS). Concurrently, approval to conduct the 

research was obtained from the Human Research Ethics Committee of the 

University of Western Australia and from the SUSS ethics board. The 

questionnaire survey was conducted in hard-copy format during the last 15 

minutes of the final lecture in each semester. This method was used as it was 

felt that we could obtain a better response rate with hard copies than in on 
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online questionnaire. The study was introduced and the questionnaires 

distributed by the first author. Students were informed that participation in 

the study was entirely voluntary, and most students completed the 

questionnaire within a few minutes. Once the responses were collected, the 

data were entered manually into an Excel spreadsheet.  

 

3.3. Results 

 

The analysis of validity evidence for the instrument drew upon bivariate 

correlations, internal consistencies (Cronbach αs) and confirmatory factor 

analyses (CFAs). CFAs were used instead of exploratory factor analyses 

(EFAs) here, owing to the fact that the instrument was based on a strong 

existing theoretical framework. All descriptive statistics, Cronbach αs and 

bivariate correlations were computed using SPSS Version 26 (IBM Corp, 2010), 

while all CFAs were computed using LISREL Version 10.2 (Jöreskog & 

Sörbom, 2019). All items within the final instrument are shown in Table 3.1. 
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Table 3. 1. Items in the EMS 

Component Brief Item Label Negative pole statement Positive pole statement 

Expectancy 

(Expect) 

Expect1 
I am very anxious in my abilities to 

use the e-learning tools in my study. 

I am completely confident that I can 

use e-learning tools to improve my 

learning. 

Expect2 

I feel I will not be able to cope with 

the downloading and studying of 

course content over many platforms. 

I believe I will have no problems in 

downloading and studying the course 

content over multiple platforms. 

Expect3 
I have no confidence in my ability to 

use e-learning tools effectively. 

I have no doubts about my ability to 

use e-learning tools to improve my 

learning. 

Attainment 

Value (Att_Val) 

Attain1 

It is not important to me if I am seen 

as someone who cannot use e-

learning effectively. 

It is very important to me that I am 

seen as proficient in using e-learning 

tools. 

Attain2 

Students’ reputations have nothing 

to do with their ability to use e-

learning. 

Possessing good e-learning skills is 

critical for students’ reputations these 

days. 

Attain3 

Being unable to use e-learning tools 

will definitely affect others’ views of 

me as a good student. 

My friends and classmates will see me 

as a good student because of my e-

learning skills. 

Intrinsic_Value 

(Int_Val) 
Intrin1 

I find it frustrating to use e-learning 

tools and systems to learn the course 

content. 

I am excited and enthusiastic about 

using e-learning tools and systems to 

learn the course content well. 
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Intrin2 

I find it very unpleasant to use e-

learning for learning the course 

content. 

I like the challenge of using e-learning 

tools and systems to learn the course 

content. 

Intrin3 
Having to use e-learning makes 

learning less enjoyable. 

I enjoy finding new ways to learn the 

course content via e-learning. 

Utility Value 

(Ut_Val) 

Util1 

I feel that it is a waste of time and 

effort to use e-learning in my 

studies. 

Learning how to use e-learning tools is 

extremely valuable. 

Util2 
E-learning tools do not make me a 

more effective student. 

I think I can be a much better student 

using e-learning tools. 

Util3 

I don’t feel that e-learning tools can 

help me achieve better grades in my 

courses. 

E-learning tools are critical for 

enhancing learning and learning 

outcomes. 

Cost Value 

(Cost_Val) 

Cost1 

I think there are far better ways that 

students can spend their time on 

than learning about technology and 

e-learning. 

The time and money spent on learning 

how to use e-learning to learn better 

will make me a better student. 

Cost2 

I worry that using e-learning would 

take away time for developing my 

learning skills. 

I think that e-learning will allow me to 

enhance my learning skills more 

efficiently. 

Cost3 

I think that the time I spend on 

learning about e-learning will 

reduce the amount of time I devote 

for my content learning. 

I think the time and effort I invest in 

learning how to use e-learning tools 

will allow me to engage in content 

learning more effectively. 
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3.3.1. Content and response process validity evidence 

 

After the items were developed initially by the first author, these were sent to 

two senior academics for review, both of whom are international experts in 

educational measurement. One also has expertise in motivation theory and 

measurement. Three rounds of review and revision of the items were 

conducted to ensure that these represented their respective sub-constructs 

with fidelity. Following this, one academic was engaged to read and complete 

each item aloud with the first author, to ensure that meanings and what was 

required to answer each question was clear. Minor final revisions were then 

made to the instrument following this process. 

 

3.3.2. Internal Structure 

 

Prior to conducting any analysis of the 260 students’ responses, data screening 

analyses were performed to ensure that all relevant assumptions for CFA in 

terms of normality, linearity, factorability, and the absence of outlying 

univariate scores and multivariate score sets were met. These analyses all 

produced satisfactory results. Given the high case to item ratio of 17.33, the 

sample size was also deemed large enough to yield reliable correlation 

estimates. Descriptive statistics and bivariate correlations for the 15 items are 

presented in Table 3.2. 

 



 

120 
 

 

Table 3. 2. Descriptive statistics and bivariate correlations for the EMS  

Item M (SD) 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 

1. Expect1 5.18 (1.23) -- .56** .66** .41** .38** .36** .59** .52** .52** .49** .47** .48** -.49** -.51** -.55** 

2. Expect2 5.35 (1.29)  -- .69** .43** .32** .37** .51** .50** .45** .40** .40** .42** -.46** -.48** -.44** 

3. Expect3 5.37 (1.21)   -- .46** .35** .37** .57** .54** .47** .49** .50** .48** -.50** -.53** -.53** 

4. Attain1 4.88 (1.53)    -- .66** .52** .38** .40** .38** .40** .43** .30** -.47** -.46** -.43** 

5. Attain2 4.70 (1.64)     -- .59** .40** .35** .37** .39** .38** .35** -.39** -.38** -.36** 

6. Attain3 4.32 (1.34)      -- .46** .40** .36** .37** .41** .37** -.46** -.42** -.43** 

7. Intrin1 4.78 (1.45)       -- .75** .70** .70** .66** .65** -.62** -.61** -.64** 

8. Intrin2 4.70 (1.41)        -- .80** .78** .73** .69** -.70** -.71** -.66** 

9. Intrin3 4.75 (1.58)         -- .80** .70** .74** -.72** -.70** -.66** 

10. Util1 5.03 (1.41)          -- .80** .74** -.75** -.72** -.69** 

11. Util2 4.74 (1.55)           -- .79** -.76** -.77** -.73** 

12. Util3 4.80 (1.50)            -- -.75** -.78** -.75** 

13. Cost1 3.29 (1.41)             -- .82** .77** 

14. Cost2 3.10 (1.44)              -- .85** 

15. Cost3 3.17 (1.48)               -- 

* Significant at  = .05; ** Significant at  = .01 
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Four alternative models were compared using the CFAs. Model 1 was a 

unidimensional model. Model 2 was a two-factor model, with all expectancy 

items loading on one factor, and all value items (including cost) loading on 

another. This model aligned with the two-factor model reported by Appianing 

and Van Eck (2018). Model 3 was a three-factor model, which separated the 

cost items from other value items. Model 4 was then a full five-factor model, 

in which each sub-construct in the EVT was separated. 

 

Fit statistics for all CFAs conducted are presented in Table 3.3. Given that all 

the models tested were nested, the change in 2 was used to compare these in 

terms of fit. Results indicated that Models 2, 3 and 4 fit the data significantly 

better than did Model 1, 2(1) = 209.15, p < 0.05, 2(3) = 413.36, p < 0.05, 

2(10) = 680.90, p < 0.05, respectively. Furthermore, Models 3 and 4 both 

demonstrated superior fit to Model 2, 2(2) = 204.21, p < 0.05, 2(9) = 471.75, 

p < 0.05, respectively. Model 4 was, in turn, superior to Model 3, 2(7) = 267.54, 

p < 0.05.  

 

Collectively, these results indicated that the five-factor model (Model 4 in 

these analyses), in which sub-constructs in the EVT (i.e., expectancies, 

attainment value, utility value, intrinsic value and cost) were separated in the 

instrument, provided the best fit to the data.  

 

Based on the results shown in Table 3.3, the five-factor model for the 

instrument also met acceptable cut-off points for all other fit indices obtained 
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(see Hooper, Coughlan & Mullen, 2008). Specifically, the Non-Normed Fit 

Index (NNFI) value fell beyond the recommended minimum level of ≥ 0.95 

(i.e., improvement of fit by 95%, relative to the null model). Values obtained 

for the Root Mean Square Error of Approximation (RSMEA) (i.e., the square-

root of the difference between the residuals of the sample covariance matrix 

and the hypothesized model), and for the Standardized Root Mean Square 

Residual (SRMR) (i.e., the standardized difference between the observed 

correlations and the predicted correlation values) also both fell within 

recommended levels (≤ 0.08 in both cases). Both the Comparative Fit Index 

(CFI) and the 2/df also fell well within recommended ranges for determining 

good fit (≥.90 and ≤3.0, respectively). Figure 3.1 presents path coefficients for 

the five-factor model tested. 

 

Table 3. 3. Model fit statistics for four alternative models 

Model 2 df 2 /df NNFI CFI RSMEA SRMR 

Model 1: One-factor 876.44 90 9.74 .91 .92 .18 .09 

Model 2: Two-factor 667.29 89 7.50 .93 .94 .16 .08 

Model 3: Three-factor 463.08 87 5.32 .95 .96 .13 .08 

Model 4: Five-Factor 195.54 80 2.44 .98 .99 .08 .04 
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Figure 3. 1. Path co-efficients for best-fitting EMS model 
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3.3.3. Relationships with External Variables 

 

Correlations between the three validation items used and mean scores for each 

of the EVT subscales are shown in Table 3.4. As indicated, both the expectancy 

and all positive value subscale scores correlated positively with all three of the 

additional questions. Cost, conversely, correlated negatively with all three of 

these questions. This pattern of results aligns with the theoretical notions 

underlying each of the subscales, and thus, supports the validity of the EMS. 

 

Table 3. 4. Bivariate correlations between EMS subscale means and mean 
scores on three external validation items 

Subscale/Question 1 2 3 4 5 6 7 8 

1. Expectancy -- .52** .65** .57** -.61** .45** .49** .54** 

2. Attainment Value  -- .50** .48** -.53** .18** .36** .43** 

3. Intrinsic Value   -- .85** -.78** .47** .59** .64** 

4. Utility Value    -- -.85** .44** .62** .66** 

5. Cost Value     -- -.45** -.61** -.66** 

6. Weariness      -- .59** .51** 

7. Distraction       -- .74** 

8. New Knowledge        -- 

** Significant at the .01 level 
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3.3.4. Internal Consistencies 

 

Internal consistencies for all EMS subscales are shown in Table 3.5. As 

indicated, while the s obtained for the expectancy and attainment value 

subscales were somewhat lower than for the other three subscales, all fell 

within acceptable levels for instruments in the affective domain. Thus, these 

results further support the validity of the instrument developed. 

 

Table 3. 5. Internal consistencies for all EMS subscales 

Subscale  Min. Max. M SD 

Expectancy .84 1.00 7.00 5.30 1.08 

Attainment Value .81 1.00 7.00 4.64 1.28 

Intrinsic Value .90 1.00 7.00 4.74 1.35 

Utility Value .91 1.00 7.00 4.86 1.37 

Cost Value .93 1.00 7.00 3.19 1.35 

 

3.4. Discussion 

 

The purpose of this study was to validate an instrument based on the EVT 

model for measuring students’ motivation to use e-learning systems and tools. 

The EVT model was selected due to its perceived relevance for this domain 

area. The CFA model comparisons performed on data from the EMS indicated 

significant differences between the one-, two-, three-, and five-factor 
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solutions, with the five-factor model exhibiting excellent fit based on all 

criteria. The fit of the five-factor model was confirmed further by the internal 

consistency evidence. Despite there being only three items per subscale, the 

internal consistency of each subscale fell within acceptable levels for 

instruments in the affective domain.  

 

These results suggest that the EMS holds promise for use in e-learning studies. 

The EMS could potentially be useful for institutions that wish to assess the 

extent to which e-learning is likely to be received favourably by students, or 

to monitor how motivated they remain in using existing e-learning systems. 

Scores derived from the instrument could also be used in the design of online 

learning environments, which could have considerable influence on learning 

outcomes (e.g., Bower, 2019). Various authors have also suggested that the 

EVT model provides a sound basis on which to design practical interventions 

to improve student motivation in university settings (e.g., Eccles et al., 2015; 

Barron & Hulleman, 2015). These interventions could focus on three main 

areas: modifying expectancy-related beliefs, value-related beliefs, and cost-

related beliefs. 

  

Expectancy belief modification interventions could include attribution retaining 

(i.e., changing adults’ cognitive attributions towards success and failure, 

usually by highlighting that academic achievement is alterable and falls 

within their control through increasing effort); or growth mindset revision 

training (i.e., changing adults’ perceptions about their capacity to learn). Value 
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belief modification interventions could highlight courses’ usefulness and 

relevance in adults’ daily lives (utility value); examine the effect of increasing 

opportunities and conditions for student choices (intrinsic value); or provide 

increased professional recognition for course completion (attainment value). 

Cost belief modification interventions could focus on reducing any identified 

negative consequences of course participation such as stress, or holding 

courses at specific times to minimise necessary sacrifices in other areas of the 

individual’s life (e.g., in the evenings for working adults).  

 

Further to these practical uses, the research here illustrates how the EVT 

model can be applied to develop instruments for assessing students’ 

motivation in many areas. Therefore, while the instrument presented in this 

paper focuses specifically on e-learning, it can easily be adapted to focus upon 

other educational innovations. This would be a simple matter of replacing 

reference to e-learning in the items with the targeted process. As such, the 

instrument provides something of a ‘blueprint’ or generic framework for the 

development of measures to assess motivation in higher education contexts. 

Thus, in addition to contributing specifically to research on motivation in e-

learning contexts, the results reported in this study could contribute to 

research on student motivation in other areas. 
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3.5. Methodological Limitations 

 

The purpose of Study 2 is to validate the EVT as the framework for students' 

motivation in e-learning. The Confirmatory Factor Analysis (CFA) was used 

for this purpose. 

 

In research, CFA has been widely used to predict the factor structure of a test 

and comparing it with the factor structure (Prudon, 2015). This is a powerful 

test of content validity of the test items. The theory justifies the prediction and 

the test’s construct validity. 

 

CFA provides the degree of discrepancy between the predicted and empirical 

factor structure in X2 and indices of “goodness of fit” (GOF). The primary 

factor loadings and modification indices provide some feedback on item level.  

 

Prudon (2015) maintained that there are some limitations to the feedback from 

CFA. At the same time, X2 and the GOF (Goodness Of Fit) indices appeared to 

have problems. He listed four limitations: 

 

1. The feedback on the level of individual items.  

2. The CFA output also includes modification indices per parameter.  

3. A further limitation is that CFA requires rather large samples to be 

reliable. This is especially in the case of a large number of variables. 

Often the advice is to stick to 5–10 observations per variable.  
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4. However, large data samples are rarely realizable , especially in the 

field of psychopathology. 
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Chapter 4. Predictors of Singapore University Students’ 
Motivation to use E-Learning Systems 

 
 

The purpose of this chapter is to present results of a study designed to identify 

whether three variables (preferences for constructivist vs traditional teacher-

led approaches to teaching and learning; perceived quality of technical 

support; and familiarity with technology) predicted adult learners’ 

motivation to engage with e-learning tools in one Singapore-based university. 

The overarching goal of the study was to contribute to the institution’s 

understanding of the factors that affected students’ motivation to use the e-

learning tools provided. This was perceived to be necessary for the institution 

to prevent a decline in student motivation with a shift to fully online courses. 

 

4.1. Introduction 

 

The term e-learning has been ‘in the limelight’ since COVID-19 was declared 

a global pandemic in the early part of 2020. In the wake of this announcement, 

the physical campuses of schools and universities throughout the world had 

to be shut down in an effort to prevent the spread of the virus. In this context, 

educational leaders scrambled to provide alternatives for students to continue 

their studies (Li & Lalani, 2020). The most popular approach has been to shift 

to fully online delivery formats, using video or audio streams in lessons or 

lectures (Lim, 2020). The explosion of interest in e-learning methods is a 
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testimonial to the degree of impact that the COVID-19 pandemic has had on 

education at all levels, and in all corners of the globe.  

 

The term e-learning was defined by Ally (2008, p.13) as “… the use of the 

internet to access materials; to interact with the content, instructor, and other 

learners; and to obtain support during the learning process, in order to acquire 

knowledge, to construct personal meaning, and to grow from the learning 

experience”. Despite the efforts of various academics to establish an agreed 

definition of the term, however, its meaning to different stakeholders still 

varies widely, with several systematic reviews (e.g., Rodrigues et al., 2019) 

and phenomenographic studies (e.g., Stein et al., 2011) devoted to this topic.  

 

Hartnett (2016) also noted the myriad terms that are used to describe the use 

of digital technologies in teaching and learning today, including distance, 

online, open, flexible, blended, flipped, mixed and MOOCs (Massive Open 

Online Courses). The terms online learning, virtual classroom or virtual class are 

also used interchangeably with the term e-learning, though typically, online 

learning refers only to instruction that occurs via the Internet. In this paper, 

when reviewing the existing literature, the term used by the original author/s 

is used. When referring to the practices within the institution in which the 

research was conducted, the term virtual class is used, given that this is 

consistent with the institution’s terminology. 
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Following the outbreak of COVID-19 and subsequent school and university 

closures, one of the key concerns for many institutions has related to the 

possible impact of fully online courses on student motivation levels.  Brophy 

(2010) defined motivation as “a theoretical construct to explain the initiation, 

direction, intensity, persistence, and quality of behaviour, especially goal-

directed behaviour” (p. 3).  

 

Hartnett (2016) underscored the importance of motivation in e-learning 

contexts, citing research which had indicated that motivated learners are more 

likely to undertake challenging activities, be actively engaged, enjoy and 

adopt a deep approach to learning and exhibit enhanced performance, 

persistence and creativity. Aguilera-Hermida (2020) similarly noted that 

students who are motivated will engage in self-regulatory activities that help 

them to achieve their goals, and that a lack of motivation and self-regulation 

skills in online learning may result in individuals spending extra time 

completing assignments, turning in late assignments, or submitting poor-

quality work. 

 

4.1.1. The Expectancy-Value Model of Motivation  

 

Hartnett (2016) posed that there was a need for greater understanding of the 

complexity of factors that influence motivation to learn in online contexts, 

noting that the research conducted on this topic tended to adopt a limited 

view of motivation. A similar point was made by Tran et al. (2012), who posed 
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that while various studies had explored motivation changes that occurred 

within e-learning environments, few had employed frameworks grounded in 

well-established theories of motivation. Tran et al. further recommended that 

Expectancy-Value Theory (EVT) was one of two suitable frameworks for the 

study of e-learning in adult learners.  

 

In the EVT model, motivation is depicted as a function of an individual’s 

expectations of success in a given activity, as well as the perceived value of 

that activity for the individual. According to this theory, students’ 

achievement outcomes and achievement-related choices will be a product of 

two main factors: expectancies for success (i.e., the level of confidence an 

individual has in his or her ability to succeed in a given task) and subjective 

task values (i.e., how important, useful, or enjoyable the individual perceives 

the task to be). In the EVT model, expectancy beliefs are tied to concepts like 

self-concept and self-efficacy (i.e., beliefs about one’s own abilities and 

competence levels). Subjective task values are further categorized into four 

groups (Eccles, 1983): 

 

(i) Attainment value (i.e., the importance of the task for an 

individual’s identity or sense of self); 

(ii) Intrinsic value (i.e., the level of enjoyment or interest the 

individual derives from engaging in the task); 

(iii) Utility value (i.e., the perceived usefulness or relevance of the 

task for the individual); and 
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(iv) Cost (i.e., the negative consequences associated with engaging 

in the task, such as loss of time, loss of valued alternatives, or 

negative psychological experiences such as stress). 

 

Amongst the various motivational frameworks that have been published in 

the literature, EVT is particularly well-suited to exploring adult learners’ 

motivation levels in technology-rich contexts. For example, Gorges (2015) 

argued that EVT would be ideal for use in studies with adult learners due to 

its focus on the values that learners assign to different activities, while 

Zimmerman (2017) posed EVT to be an appropriate framework for studying 

online learning, given its relevant for analysing the choices that students make 

in these contexts. 

 

4.1.2. Motivation in E-Learning Courses 

 

The efficacy of e-learning can be highly sensitive to the extent to which users 

accept the approach (Tarhini, Hone, Liu, & Tarhini, 2016). Saltan (2016) found 

that students from blended courses often experienced low motivation levels 

while completing online tasks, which in turn reduced their learning 

performance. It has also been shown that online and blended learning 

environments tend to have higher attrition rates than do traditional, face to 

face environments, and this has been attributed in part to students’ reduced 

motivation levels (Vanslambrouck et al., 2018). Despite this, Hartnett (2016) 

posed that while the intrinsic motivation of learners is a highly important 
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consideration in e-learning environments, research exploring motivation in 

these environments had been limited both in number and in scope.  

 

Martens et al. (2004) argued that online learners are often required to be more 

intrinsically motivated than those in traditional settings, because online 

courses rely heavily upon learners’ self-regulation skills. Owing to the fact 

that students in online courses are not exposed to the physical regulatory 

prompts associated with attending classes on campus (e.g., regular interaction 

with peers and lecturers on the course content), online courses can place 

greater emphasis on learners’ own self-regulation skills and motivation levels. 

The critical role of self-regulation in the completion of online courses has been 

demonstrated in various recent studies (e.g., Chiu & Hew, 2018). 

 

Empirical evidence also suggests that motivation can fall in the setting of a 

fully online course (Zavyalova, 2020). For example, in one US-based study, 

Aguilera-Hermida (2020) found that the motivation levels of 270 college 

students decreased after the students shifted from traditional methods to 

online learning. Similarly, when Fidalgo et al. (2020) asked students in 

Portugal, the United Arab Emirates, and the Ukraine (total n = 233) to cite 

reasons they would not enrol in an online, distance course, anticipated 

difficulties in maintaining motivation levels was one of the two main 

deterrents that students cited. These results establish a clear need for further 

research on the impact of e-learning approaches on student motivation. 
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4.1.3. Predictors of Student Motivation to use E-learning Tools 

 

To design effective online courses that foster high levels of student satisfaction 

and learning, educators require information on the factors that contribute to 

students’ motivation to engage with e-learning systems and tools. Such 

information would also be useful for identifying in advance any students who 

might benefit from increased support in these environments.  

 

Kauffman (2015) identified a range of factors that could affect performance 

and satisfaction in online learning with adult learners, noting that not all adult 

learners will be well-suited to e-learning approaches. Adequate instructional 

methods, high-quality support, and sound course structure and design were 

all nominated as factors that could facilitate high levels of student 

performance and motivation or satisfaction in this study. Bawa (2016) 

similarly posed several variables (e.g., time needed to complete modules, lack 

of real-world issues and contexts in course materials, and problems with 

accessibility and availability of resources and support systems) that could 

operate as moderating factors in students’ e-learning motivation levels. 

 

Only a handful of papers in recent years have focused directly on identifying 

the key factors that affect student motivation in e-learning courses. Selvia 

(2010) conducted a survey with Turkish university students, and found that 

the following factors can affect motivation in online courses: (i) learning-

teaching processes; (ii) competencies of instructors; (iii) participants’ 
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attention; (iv) online learning environment/ technical infrastructure; (v) time 

management; and (vi) measurement and evaluation processes. At around the 

same time, Kyong-Jee and Frick (2011) explored changes in student 

motivation during online learning in 368 adult learners from both higher 

education and corporate settings in Taiwan. Results indicated that the best 

predictors of motivation in e-learning were the perceived quality of 

instruction and learning and motivation to begin.  

 

The studies conducted to explore the impact of e-learning on student 

motivation thus far have generally focused upon overall or general academic 

motivation. One area that has not been investigated in detail as yet relates to 

students’ motivation to use e-learning tools themselves. In a fully online course, 

students who are not motivated to engage with the tools provided are unlikely 

to be able to achieve the levels that they would otherwise be able to achieve in 

a traditional setting.  

 

Having information about the specific source of any motivational issues that 

arise in e-learning courses would enable institutions to target their action 

plans more effectively. For this reason, the present study focused not on 

students’ general academic motivation within e-learning contexts, but rather, 

on their motivation to use the e-learning tools within the institution. Three factors 

were identified and investigated as potential predictors of motivation to use 

e-learning technologies. 
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I. Familiarity with Technology 

 

The level of general familiarity that students have with technology is often 

presumed to be a significant factor in the level of motivation they will have to 

engage with e-learning courses (e.g., Chu & Tsai, 2009). In light of this, various 

studies have been conducted to explore students’ familiarity with technology 

across contexts. In one such example, Ngampornchai and Adams (2016) 

explored student ‘readiness’ for online learning in one university in the 

Northeast of Thailand, including their general familiarity with technology. In 

the study, the authors developed an instrument to measure familiarity with 

technology, which included familiarity with word processing (e.g., MS Word); 

spreadsheets (e.g., MS Excel); e-mail; search engines (e.g., Google); Google 

Drive; online forums; text chat; voice chat (e.g., Google Hangout); video chat 

(e.g., Skype); computer games; web video (e.g., YouTube); photo-focused web 

systems (e.g., Instagram); blogs (e.g., , Blogspot); wikis (e.g., Wikipedia); and 

social media (e.g., Facebook, Twitter). They reported that there was no 

significant relationship between familiarity with technology and students’ 

acceptance of e-learning systems. 

 

In a later study, Byungura et al. (2018) studied 576 first-year students at the 

University of Rwanda in the 2015 - 2016 academic years, and found that most 

of the participants were not familiar with technology and never had any 

previous exposure to e-learning systems. Based on these results, they made 

various recommendations on strategies to enhance the technological 
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experience and confidence of these students to increase the likelihood that 

they would succeed in e-learning courses. 

 

While the proposition that students who are more familiar with technology 

will be more motivated to use the tools provided in e-learning courses is 

intuitively reasonable, it is quite possible that general technological familiarity 

is only relevant up to a certain, basic point. It is also possible that most adult 

learners in technologically advanced contexts would already have reached 

this level. This is certainly a plausible proposition in a country like Singapore, 

in which it is impossible to avoid technology in day-to-day life. As a result, 

while most ‘best practice’ guides to enhancing e-learning make reference to 

this factor, it remains to be seen whether it will be an important predictor of 

motivation to use e-learning tools in a context like Singapore. 

 

II. Preferences for Constructivist vs Traditional Learning Environments 

 

Given that most e-learning courses are designed in line with constructivist 

learning principles (Bawa, 2016), students’ preferences for constructivist 

versus more traditional learning environments is a second factor that could 

affect students’ motivation to use e-learning systems. Constructivism is based 

on the fundamental idea that educators cannot ‘transfer’ knowledge and skills 

to their students; learners must instead construct their knowledge actively, 

drawing both their own prior knowledge and experiences. Two significant 

perspectives on constructivism have appeared in the literature. Cognitive 
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constructivism emerged from Piaget's theory, and focuses more upon the 

individual, while social constructivism emerged from the work of Vygotsky, 

and focuses on leaming as a process of social enculturation. Guterman (2006) 

described these two perspectives as follows: 

 

Although both constructivism and social constructionism endorse a subjectivist view 

of knowledge, the former emphasizes individuals’ biological and cognitive processes, 

whereas the latter places knowledge in the domain of social interchange. (p. 13) 

 

Constructivist learning environments of today generally draw upon elements 

of both theoretical perspectives on constructivism. According to Tam (2000), 

constructivist learning environments differ from traditional classroom 

environments in four main ways: 

 

1) Knowledge is shared between teachers and students. 

2) Teachers and students share authority. 

3) The teacher's role is one of a facilitator or guide. 

4) Learning takes place in groups of heterogeneous students. 

 

In e-learning courses, students are typically expected to be highly 

autonomous, with teachers acting more as facilitators. Students are also 

expected to construct their own knowledge, with their teachers as guides, and 

to work in collaboration with others in doing so. Thus, e-learning classrooms 

tend to rely more heavily on students’ own ability to engage in constructivist 
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approaches, emphasising self-regulation and intrinsic motivation to learn. 

This approach, however, is not necessarily preferred by all students.  

 

Tsai (2007) studied students’ preferences for constructivist e-learning 

environments in 659 Taiwanese university students, and found that males 

were more likely than females to prefer internet-based constructivist 

approaches. Mustafa et al. (2016) studied higher education students' 

preferences for constructivist learning approaches in a programming 

languages course, and found that in their learning of programming languages, 

the students had strong preferences for using each of the principles of 

constructivism considered in the study. Thus, it seems plausible to suggest 

that preferences for constructivist versus traditional learning environments 

could be a significant predictor of motivation to engage with e-learning 

systems and tools. 

 

III. Perceived Quality of Technical Support 

 

E-learning systems can generate frustration for end-users if they are not 

properly designed and maintained. Martens et al. (2004) added that online 

tasks might demotivate learners because of technological issues, while 

Hartnett (2016) suggested that frustration with technical problems can reduce 

intrinsic motivation. Pham et al. (2018) posed that e-learning service quality 

could be measured in terms of five broad factors or characteristics: e-learning 

administrative and support service quality; e-learning instructor quality; e-
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learning accuracy; e-learning course materials quality; and e-learning security 

and privacy. All elements outlined by Pham are likely to have a significant 

impact on the overall learning experiences of students in online settings. 

 

In one early paper on this topic by Bhuasiri et al. (2012, p. 41), technological 

aspects were posed to be a critical factor in successful e-learning courses. 

These authors noted that: 

 

…the success of the eLearning projects is dependent on the skills and quality of 

technical support available to users. Without proper technology support and 

maintenance of even the most current and sophisticated hardware and software, the 

ability of teachers and students to use technology is obviously compromised… The 

need for assistance and support in using technology is very important in the 

beginning of studies therefore, it is imperative to create an environment which helps 

students to learn how to learn.  

 

Al-Araibi et al. (2019) later posed more specifically that problems associated 

with using an e-learning system were likely to precipitate student 

dissatisfaction and attrition. These authors also emphasised the need to assess 

technical issues before the implementation of an e-learning system to reduce 

challenges encountered during implementation.  

 

Results of empirical studies have borne out the importance of technical 

support as a predictor of student engagement, motivation and success in e-

learning courses. Pham et al. (2018) with university students in Vietnam 
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aligned with these propositions, with positive associations found between 

overall e-learning service quality and e-learning ‘loyalty’. Other studies have 

cited as important both technological challenges (i.e., difficulties in using the 

e-learning system) and factors related to perceived lack of technical support, 

such as unavailability of technical staff and facilities (e.g., operation, 

maintenance, network administration and security) (Almaiah & Almulhem, 

2018; Almaiah & Alyoussef, 2019; Al-Araibi et al., 2019). In the setting of shifts 

to fully online courses in the wake of COVID-19 university closures, Almaiah 

et al. (2020) similarly found that the technological and technical support issues 

were amongst the five most critical factors that affect the usage of e-learning 

systems. 

 

While the perceived quality of technical support has confirmed consistently 

as a key factor in the outcomes achieved in e-learning courses, it is possible 

that the extent of its importance will differ across different courses and 

contexts. For example, the importance of this factor may vary with the specific 

ways in which technology is used in such courses. As a result, any 

investigation of the key predictors of student performance and motivation in 

e-learning courses with a focus on practical implications in a given context 

(e.g., improving outcomes within a given institution), should include some 

assessment of perceived quality of technical support within that context. 
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4.1.4. The Present Study 

 

The present study aimed to evaluate the extent to which three factors 

(familiarity with technology, preferences for constructivist learning 

approaches, and perceived quality of technical support) predicted students’ 

motivation to use e-learning systems and tools. The study was conducted 

within one course offered by a relatively new university in Singapore, the 

Singapore University of Social Sciences (SUSS). While the aim of the study 

arose out of local, immediate, and practical concerns (i.e., the need for locally-

relevant information that could be applied to enhance the design of e-learning 

courses within the participating institution), its results are likely to be 

transferrable to other, similar institutions. 

 

4.2. Method 

 
4.2.1. Participants 

 

The participants were 260 undergraduate students of a course on Principles of 

Project Management. The two cohorts of students were enrolled in consecutive 

semesters between 2018 and 2019. These were the July 2018 semester (132 

students) and the January 2019 semester (128 students). All were working 

adults in Singapore, with a median age of 25 years. All had at least two years 

of working experience, and were typically employed full-time, and enrolled 

part-time. The institution did not permit access to other personal information 
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on the participants such as gender, but in the university overall, numbers of 

enrolled males and females are approximately equal. 

 

Participating students were enrolled across 11 diverse courses within the SUSS 

School of Sciences and Technology. These courses ranged from highly 

technical courses such as Aeronautical and Electronic Engineering courses 

through to more creative courses such as Facilities and Events Management. 

The Principles of Project Management was a generic unit completed by students 

across all of these courses. Therefore, the sample within this study provided a 

broad representation of students within the school as a whole. 

 

4.2.2. Instruments 

 

Four instruments were used in the study. The first (the E-learning Motivation 

Scale, or EMS) was used to assess students’ motivation levels to use the e-

learning software within the university. This was a 15-item scale, 

incorporating three items to measure each of five elements of motivation 

based on the Expectancy-Value theoretical model (expectancies for success, 

attainment value, utility value, intrinsic value, and cost). The development 

and validation of this instrument have been described in a previous paper 

(Authors, in preparation). The items within the EMS are shown in Table 4.1. 
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Table 4. 1. Items in the EMS 

Component Negative pole statement Positive pole statement 

Expectancy 

I am very anxious in my abilities to use the 

e-learning tools in my study. 

I am completely confident that I can use e-

learning tools to improve my learning. 

I feel I will not be able to cope with the 

downloading and studying of course content 

over many platforms. 

I believe I will have no problems in downloading 

and studying the course content over multiple 

platforms. 

I have no confidence in my ability to use e-

learning tools effectively. 

I have no doubts about my ability to use e-

learning tools to improve my learning. 

Attainment Value 

It is not important to me if I am seen as 

someone who cannot use e-learning 

effectively. 

It is very important to me that I am seen as 

proficient in using e-learning tools. 

Students’ reputations have nothing to do 

with their ability to use e-learning. 

Possessing good e-learning skills is critical for 

students’ reputations these days. 

Being unable to use e-learning tools will 

definitely affect others’ views of me as a 

good student. 

My friends and classmates will see me as a good 

student because of my e-learning skills. 

Intrinsic Value 

I find it frustrating to use e-learning tools 

and systems to learn the course content. 

I am excited and enthusiastic about using e-

learning tools and systems to learn the course 

content well. 

I find it very unpleasant to use e-learning for 

learning the course content. 

I like the challenge of using e-learning tools and 

systems to learn the course content. 



  

151 
 

Having to use e-learning makes learning less 

enjoyable. 

I enjoy finding new ways to learn the course 

content via e-learning. 

Utility Value 

I feel that it is a waste of time and effort to 

use e-learning in my studies. 

Learning how to use e-learning tools is extremely 

valuable. 

E-learning tools do not make me a more 

effective student. 

I think I can be a much better student using e-

learning tools. 

I don’t feel that e-learning tools can help me 

achieve better grades in my courses. 

E-learning tools are critical for enhancing learning 

and learning outcomes. 

Cost Value 

I think there are far better ways that students 

can spend their time on than learning about 

technology and e-learning. 

The time and money spent on learning how to use 

e-learning to learn better will make me a better 

student. 

I worry that using e-learning would take 

away time for developing my learning skills. 

I think that e-learning will allow me to enhance 

my learning skills more efficiently. 

I think that the time I spend on learning 

about e-learning will reduce the amount of 

time I devote for my content learning. 

I think the time and effort I invest in learning how 

to use e-learning tools will allow me to engage in 

content learning more effectively. 
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The second instrument (the Preferences for Constructivist Learning Scale, PCLS) 

was a three-item scale developed by the researchers used to assess students’ 

attitudes towards constructivist versus traditional, teacher-led approaches in 

their learning. A bipolar statement format was also used for this instrument. 

The items in this instrument are shown in Table 4.2. As this instrument was 

developed specifically for use within the current study, initially, a principal 

components analysis and internal consistencies for the instrument were 

computed based to ensure that its internal structure was sound.  

 

The third instrument (the Perceived Quality of Technical Support Scale, PQTSS) 

was a four-item instrument also developed specifically for use within this 

study. The PQTSS was designed to assess students’ views of the quality of 

technical support provided by the institution for e-learning. This also used a 

bipolar statement format (items in this instrument are shown in Table 4.2). 

Again, as this instrument was developed specifically for use in the current 

study, initially, a principal components analysis and internal consistencies for 

the instrument were performed to confirm its internal structure.  
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Table 4. 2. Items in the PCLS and PQTSS  

Component Item label Negative pole statement Positive pole statement 

Preference for 

Constructivist 

Learning 

Scale (PCLS) 

Construct1 

Lecturers should just teach students as 

much content as possible without 

questioning them. 

Lecturers should encourage students to 

inquire and learn to build their own 

understandings as much as they can. 

Construct2 
The most important job of a lecturer is to 

teach the specific course content well. 

Thinking and reasoning processes are more 

important than specific curriculum content. 

Construct3 

Instruction should be built around 

problems with clear, correct answers, and 

around ideas that most students can grasp 

quickly. 

Instruction should prompt students to think 

of novel solutions to practical problems 

themselves. 
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Table 4.2. (Continued.) Items in the PCLS and PQTSS  

Component Item label Negative pole statement Positive pole statement 

Perceived 

technical 

support scale 

(PTSS) 

TechSupport1 

The pedagogical workshops and seminars 

conducted by the Teaching and Learning 

Centre were not useful for students. 

The pedagogical workshops and seminars 

conducted by the Teaching and Learning 

Centre were extremely useful for students. 

TechSupport2 

The staff in the Learning Services Cluster 

have not been very helpful in assisting me 

to use e-learning technology. 

The staff in the Learning Services Cluster 

have been extremely helpful to me with 

respect to the e-learning technology. 

TechSupport3 

I have learned very little from the training 

and workshops conducted by the 

Learning Services Cluster. 

The training and workshops by the Learning 

Services Cluster have helped me 

significantly in learning more effectively. 

TechSupport4 

The learning systems and applications are 

very poorly maintained and supported by 

the Learning Services Cluster. 

The Learning Services Cluster have 

maintained the learning systems and 

applications extremely well. 
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The fourth instrument (the Familiarity with Technology Scale, or FTS) was a 12-

item questionnaire designed to evaluate how often the participants used 

technology in their daily lives. This instrument was based directly on the 

instrument developed by Ngampornchai and Adams (2016). A 6-point 

frequency response format was used in the FTS. Against each of the 12 types 

of technology cited in the questionnaire, respondents were asked to indicate 

how often they used that form of technology. Responses ranged from (1) 

Never, (2) Several times a month, (3) Once a week, (4) Several times a week; 

(5) Every day; and (6) Several times a day. The specific forms of technology 

listed in the questionnaire are shown in Table 4.2. Given that this existing 

instrument was not designed to measure a cohesive latent variable, but was 

simply designed to function as an overall ‘tally’ of technology use frequency, 

scores on this measure were simply averaged to produce the total FTS score. 

 

Table 4. 3. Types of technology listed in the FTS 

S/No. E-learning technology/tool S/No. E-learning technology/tool 

i iStudyGuide vii Voice Chat 

ii eBook viii Video Chat 

iii Search Engine ix Computer Games 

iv Google Drive X Web Video 

v Forums Xi Instagram 

vi Text Chat xii Blogs 
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4.2.3. Procedure 

 

The questionnaire surveys were completed by students in the two cohorts 

during the last 15 minutes of their last lectures. In addition, acting on the 

advice of the Head of the Programme, we decided not to conduct these as 

online surveys, but instead, distributed paper-based copies. The first author 

was responsible for overseeing the distribution and collection of the surveys. 

All students were provided with an information sheet describing the study, 

which was then re-iterated verbally by the first author. They were also 

informed that participation was entirely voluntary, and that they could cease 

participation at any time. All who volunteered to be involved in the study, 

however, completed all items in the survey. 

 

4.3. Results 

 

The results of the study are presented in two parts. The first presents results 

of the principal components analyses (PCAs) and internal consistency 

analyses performed on the ATCLS and the PTSS scores. The second presents 

results of the five stepwise multiple regression analyses (MRAs) performed to 

test for relationships between scores on the EMS, PCLS, PQTSS, and FTS. 
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4.3.1. Principal components analyses 

 

Principal components analyses (PCAs) were used to explore the internal 

structure of the PCLS and the PQTSS. Three alternative sources of information 

were considered in determining the number of factors to retain: Kaiser’s 

eigenvalues greater than one criterion; the Cattell scree plot; and a parallel 

analysis of obtained eigenvalues. The use of all three sources was considered 

to reduce the possibility of over- or under-extracting components in the 

analyses.  

 
Prior to conducting the EFA, the data for both instruments were screened to 

ensure compliance with all relevant EFA assumptions. Skewness and kurtosis 

coefficients indicated no significant departures from normality in the item 

distributions, based on Kline’s (2005) criteria (values below |3.0| for 

skewness and below |8.0| for kurtosis). Visual examinations of bivariate 

scatterplots indicated that the relationships between all item score pairs were 

approximately linear. Using standard (z) scores, no univariate outliers were 

identified (all z-scores ≤ |3.0|), and Mahalanobis distance 2 values suggested 

no significant multivariate outliers at the 0.001 level. Indices of factorability 

(i.e., the Kaiser-Meyer-Olkin, or KMO, test, and Bartlett's test of sphericity) 

also indicated that the use of EFA was suitable for use with this score set. With 

high case to item ratios of 86.67 and 65.00 for the ACTLS and the PTSS 

(respectively), the sample used was large enough to yield reliable estimates of 

correlations among the variables in both cases. 
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Descriptive statistics and bivariate correlations for items in the ACTLS and the 

PQTSS are shown in Tables 4.3 and 4.4, respectively. The PCAs indicated that 

in both cases, the instruments were unidimensional, with one strong 

component extracted based on Kaiser’s criterion, the scree plot, and a parallel 

analysis (see Table 4.5). For the PCLS, this one component accounted for 

72.43% of the item variance, while for the PQTSS, the single component 

extracted accounted for 74.29% of the total item variance. Cronbach s for the 

two scales were both high, .81 and .88 (respectively), suggesting that each had 

a high level of internal consistency. 

 

 

Table 4. 4. Descriptive statistics and correlations for the PCLS 

 

Item Descriptive 

statistics 

Correlations 

M SD 1 2 3 

1. Construct1 4.80 1.58 -- .58** .54** 

2. Construct2 5.10 1.51  -- .67** 

3. Construct3 5.13 1.53   -- 

** Significant at .01 level 
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Table 4. 5. Descriptive statistics and correlations for the PQTSS 

 

Item Descriptive 

statistics 

Correlations 

M SD 1 2 3 4 

1. TechSupport1 4.70 1.29 -- .66** .82** .61** 

2. TechSupport2 4.82 1.22  -- .67** .58** 

3. TechSupport3 4.71 1.33   -- .60** 

4. TechSupport4 4.91 1.34    -- 

** Significant at .01 level 
 

 

Table 4. 6. Communalities and loadings for the PCLS and PQTSS 

ATCLS PTSS 

Item h2 Loading Item h2 Loading 

Construct1 .68 .87 TechSupport1 .81 .90 

Construct2 .76 .86 TechSupport2 .71 .84 

Construct3 .73 .83 TechSupport3 .82 .90 

 TechSupport4 .64 .80 
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4.3.2. Multiple Regression Analyses 

 

To determine which of the potential predictors was significantly related to 

students’ EMS scores, five stepwise multiple regression analyses (MRAs) were 

performed. In each of these analyses, one of the five motivation subscales was 

entered as the dependent variable, and scores on the three potential predictors 

(scores on the PCLS, PQTSS, and FTS) were entered as predictor variables.  

 

A stepwise approach was appropriate here, given the exploratory nature of 

the study (i.e., there were no a priori grounds to force order of entry for the 

predictors within each model). Thus, in each model, the first predictor entered 

was the one with the strongest relationship to the dependent variable. Further 

significant predictors then entered the equation in order of the strength of 

their relationships with the dependent variable, until a non-significant (α = 

0.05) change in the strength of the overall prediction equation occurred. 

 

Prior to conducting any analysis, data screening analyses were performed to 

ensure that all relevant assumptions for multiple regression analysis were 

met. Scatterplots indicated a linear relationship between the dependent 

variable and each of the predictor variables in each analysis, and no significant 

violations of univariate or multivariate normality were identified within the 

set. These screening analyses also indicated no violations of assumptions in 

terms of homoscedasticity and normality of residuals, and no evidence of 
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multicollinearity across the predictor variables. Thus, all screening analyses to 

identify violations of MRA assumptions produced satisfactory results.  

 

Descriptive statistics and bivariate correlations for all variables included in the 

five MRAs conducted are shown in Table 4.6, while the outcomes of these 

analyses are shown in Table 4.7. As indicated in Table 4.7, the MRAs indicated 

that the PCLS scores were the most important predictors of scores on four of 

the EMS subscales. PQTSS scores were the most significant predictor on the 

Expectancy subscale. Both made significant unique contributions to 

predicting scores on all five of the EMS subscales. However, FTS scores only 

made a significant contribution to predicting attainment value scores, and for 

this motivation component, it was the weakest of the three predictors.  Thus, 

these results suggest that while both preferences for constructivist learning 

and perceived quality of technical support were important for all aspects of 

student motivation, familiarity with technology was only significant for the 

attainment value element of motivation.
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Table 4. 7. Descriptive statistics and correlations for MRA variables 

Variable M (SD) 1 2 3 4 5 6 7 8 

1. Expectancy 5.30 (1.08) -- .52** .65** .57** -.61** .45** .47** .02 

2. Attainment Value 4.63 (1.28)  -- .50** .48** -.53** .46** .45** .17* 

3. Intrinsic Value 4.74 (1.35)   -- .85** -.78** .55** .54** .08 

4. Utility Value 4.86 (1.37)    -- -.85 .58** .52** .07 

5. Cost Value 3.19 (1.35)     -- -.57** -.57** -.07 

6. Constructivist learning 5.01 (1.31)      -- .48** .06 

7. Technical support 4.79 (1.11)       -- .12* 

8. Typical technology use 3.63 (.66)        -- 

* Significant at .05 level; ** significant at .01 level 
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Table 4. 8. MRA outcomes for each EMS subscale 

Outcome variable 

Significant 

Predictors 

(=.05) 

Model statistics Change Statistics 

 R R2 R2ADJ SE R2 F df1 df2 Sig. F 

Expectancy 
PQTS .46 .47 .23 .22 .95 .23 74.88 1 258 <.001 

PCLS .24 .54 .29 .29 .91 .07 24.27 1 257 <.001 

Attainment Value 

PCLS .45 .46 .21 .21 1.14 .21 70.14 1 258 <.001 

PQTS .34 .53 .28 .27 1.09 .07 23.36 1 257 <.001 

FTS .02 .54 .29 .29 1.08 .01 5.10 1 256 .025 

Intrinsic Value 
PCLS .57 .55 .31 .30 1.13 .31 113.50 1 258 <.001 

PQTS .44 .64 .41 .40 1.05 .10 43.12 1 257 <.001 

Utility Value 
PCLS .61 .58 .34 .33 1.12 .34 130.60 1 258 <.001 

PQTS .39 .64 .41 .41 1.05 .08 33.88 1 257 <.001 

Cost Value 
PCLS -.59 .57 .33 .32 1.11 .33 123.98 1 258 <.001 

PQTS -.46 .66 .44 .43 1.02 .11 50.72 1 257 <.001 
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4.4. Discussion 

 

Results of this study suggest that both preferences for constructivist learning 

environments and perceived quality of technical support are important 

predictors of the level of motivation that adult learners will have to engage 

with e-learning tools and systems. In some respects, these results were not 

surprising, given the results reported in former studies as cited previously. 

More surprising, however, was the relatively low importance of familiarity 

with technology as a predictor. The only motivation subscale scores that the 

FTS scores were found significantly to predict were those on the Attainment 

Value subscale, and in this case, it was the weakest of the three predictors. The 

modest contribution to predicting this aspect of motivation is intuitively 

reasonable, given that attainment value focuses upon the importance of an 

activity in terms of one’s identity and the perceived expectations of others.  

 

The result obtained for familiarity with technology is aligned with the results 

of some previous studies (e.g., Chun & Lee, 2013), in which familiarity with 

technology did not emerge as a significant factor in successful e-learning 

courses. However, as cited previously, most ‘best practice’ guides suggest 

either explicitly or implicitly that this factor will be significant in determining 

whether students will be motivated to engage in e-learning courses.  
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It is possible that the importance of familiarity with technology in predicting 

e-learning motivation will be highly sensitive to context. That is, in countries 

where technology is not so ubiquitous and available (e.g., Rwanda, Pakistan), 

general familiarity with technology may play a vital role in students’ e-

learning engagement and success. However, in more technology-rich contexts 

such as Singapore, most learners (including working adults) are likely to have 

the degree of competence in technology that is required to use e-learning 

systems. Also, as technology is generally accepted as simply a ‘part of life’ in 

such countries, its presence or absence in learning environments may not be 

as salient to students. Therefore, this factor is unlikely to be a significant 

moderator of e-learning outcomes in such contexts.  

 

In many respects, the non-significant prediction effect on most of the e-

learning motivation variables for familiarity with technology is a positive 

result, given that of the three variables tested, this would be the one that is 

least ‘alterable’ by individual institutions. Both of the other two predictors are 

potentially modifiable through effective course design. For example, in terms 

of preferences for constructivist versus teacher-focused instruction, lecturers 

could provide additional scaffolding for self-directed, autonomous study in 

student cohorts where it is likely that students would prefer a more traditional 

approach. A blend of the two approaches might also be considered.  

 

In terms of perceived quality of technical support, there is a clear need for 

institutions to ensure that students’ learning is not affected by poor systems 
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training or poorly maintained resources. Nawaz and Khan (2012) provided a 

good account of how a typical university technology department can 

consistently maintain and upgrade the infrastructure, train users and 

continuously provide technical support as and when it is required by them. 

 

Collectively, the results of this study underscore the need for proper change 

management processes when introducing e-learning systems. Parlakkılıç 

(2014) provided a useful summary of how change management can be enacted 

effectively in e-learning implementation, with a particular focus on increasing 

the digital literacy of the users and changing users’ attitudes in a positive 

direction. His paper also considered pedagogical, cost, and technical 

implications. The model proposed (the Awareness, Desire, Knowledge, 

Ability and Reinforcement, or ADKAR model) is a change model which is 

based on five stages: (i) the Awareness stage determines the need for change; 

(ii) the Desire stage focuses on generating a desire to participate and support 

the change; (iii) the Knowledge stage is concerned with determining how to 

change; (iv) the Ability stage is concerned with implementing the change with 

skills and behaviours, and processes; and (v) the Reinforcement stage focuses 

on sustaining the change, post-implementation.   

 

With the volatile and heterogeneous nature of the internet today, many 

changes are expected to happen as e-learning continues to grow. This 

backdrop establishes a need for university staff constantly to update their 

learning materials, information, and services, in a dynamic fashion. Success in 
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e-learning requires clear vision, purpose, and strategic direction from the 

management staff in education institutions. With careful attention to Strategic 

direction and planning, communication and curriculum; Instructional skills, 

and strategies to cope with changes, students’ levels of motivation to engage 

with the tools provided by e-learning approaches can be managed. Taking 

these steps will help to ensure that learners are driven to engage with and 

succeed in further learning, in spite of the ever-changing contexts in which 

this must occur. 
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Chapter 5. General Conclusions 
 

 

The purpose of this chapter is to summarise the results of the three studies 

conducted and reported in this thesis; discuss implications for practice that 

arise from these results; discuss limitations of the research that should be 

taken into account in interpreting the findings reported; and suggest possible 

directions for future research based on the findings.  

 

5.1. Summary of Findings 

 

The first study in the series reported in this thesis (Study 1) aimed to compare 

students’ examination performance on content covered in traditional face-to-

face and virtual classes. The virtual classes were based on a form of 

synchronous e-learning, in which all lectures and interactions occurred via 

Zoom. The study involved 565 students in two cohorts of a project 

management course in the Singapore University of Social Sciences in 2018 and 

2019. Results indicated that while students performed better on higher-order 

content covered in the traditional classes, results for the lower-order content 

questions were mixed, with one cohort performing better on content covered 

in the face-to-face classes, the other performing better on content covered in 

the virtual classes.  
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In Study 2, the five-factor Expectancy-Value model was used to develop the 

E-Learning Motivation Scale (EMS), a brief questionnaire to measure students’ 

motivation to use e-learning tools and systems. This questionnaire was 

developed and revised several times to ensure that it had strong content and 

response process validity. Based on a large-scale validation of the EMS in a 

relevant sample of adult learners, the instrument was found to exhibit sound 

psychometric properties in terms of internal structure, relationships with 

external variables, and internal consistency. 

 

In Study 3, it was found that that there were primarily two predictors for the 

students’ motivation to use e-learning tools. These were preferences for 

constructivist learning approaches, and perceived quality of technical 

support. The third potential predictor evaluated (familiarity with technology) 

did not emerge as a significant predictor of four of the motivation variables, 

and contributed only modestly to the remaining one (attainment value). These 

results suggest that in order to enhance adult learners’ motivation to use e-

learning systems and tools, an emphasis should be placed on increasing the 

appeal of constructivist learning methods for learners, and ensuring that a 

high level of technical support is available in e-learning implementations. 
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5.2. Implications for Practice 

 

The results obtained in Study 1, which suggest that e-learning was inferior to 

traditional face-to-face classes for developing higher-order skills, is obviously 

not desirable, given that the institution in which the study was conducted 

intends to move more and more toward the virtual class approach. In the 

wake of the COVID-19 pandemic, this became a necessity not only for this 

individual institution, but for universities worldwide. The face-to-face 

interviews with the course lecturers highlighted a range of issues associated 

with students’ engagement in the virtual classes, which included an apparent 

lack of motivation and self-regulation. These results collectively suggest a 

need to identify ways to (i) enhance the development of higher-order thinking 

skills in e-learning contexts; and (ii) bolster students’ motivation and 

engagement in e-learning classes. The latter issue was addressed in the two 

subsequent studies conducted in the series.  

 

In terms of bolstering the development of higher-order thinking skills in e-

learning classes, research suggests that strategies to encourage students to use 

deep learning strategies would be useful. Deep learning approaches focus on 

building understanding and high-level learning outcomes (e.g., problem-

solving), while surface approaches focus on memorization and low-level 

learning outcomes (e.g., quantitative recall) (Biggs, 1997). 
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Both curriculum and assessment attributes have been found to influence the 

learning approaches that students choose to adopt (Hood & Chapman, 2011).  

Courses which promote surface learning approaches include those with heavy 

workloads, high class contact hours, or excessive course materials; do not 

afford students the opportunity to pursue topics in depth; give students no 

choice in terms of topics to study; have an unclear overall structure; and 

incorporate assessment tasks that encourage rote learning. 

 

The attributes of classrooms that promote deep learning approaches are 

aligned with Biggs’s notion of constructive alignment (Biggs, 2003). Based on 

this notion, to be effective, learning environments must have a high level of 

internal consistency; allow learners to construct meaning from what they do 

(e.g., by encouraging them to link new concepts to old); and incorporate  

learning and assessment activities that are aligned closely with the intended 

learning outcomes. Biggs’s model of constructive alignment would be an 

appropriate framework for the design of e-learning courses that promote 

positive responses to constructivist learning approaches. 

 

Study 2 resulted in the development of a validated instrument that could be 

used to measure motivation to engage with e-learning systems in a systematic 

way. In addition to its use in the current research series, with minor 

adaptation, the EMS could also be used to assess adult learners’ motivation to 

engage with other aspects of e-learning environments, thus providing 

something of a ‘blueprint’ for measuring motivation based on the EVT model.  
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The results from Study 3 made clear that perceived quality of technical 

support was likely to be a significant predictor of motivation to use e-learning 

tools and systems. Much technical expertise is required for the continuing 

maintenance of these systems as well as their effective use. As indicated in 

Figure 5.1, Nawaz and Qureshi (2010) posed that technical support can be 

assessed from at least three standpoints: competence of technical 

professionals, infrastructure and users’ digital literacy. 

  

 

Figure 5. 1: Issues of technical support for E-learning in universities (Nawaz 
& Qureshi, 2010, p. 14) 

 

All of the areas highlighted by Nawaz and Qureshi (2010) need ideally to be 

considered before an e-learning system is implemented. This model calls 

particular attention to the need for the following practices to be established. 
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1. Technical support: The support provided needs at a minimum to 

include solving hardware problems; implementing software 

installations; and helping teachers and students with common e-

learning software applications. This is deemed to be critical for both 

teachers and students. Suitable technical support for teachers would 

include ensuring that they have the skills needed to properly integrate 

the e-learning technology into their classes. Suitable technical support 

for students would include ensuring that they have the knowledge and 

skills needed to meet their individual curriculum requirements.  

 

2. Competence of ICT (Information Communications Technology) 

Professionals: eLearning environments demand the support of 

competent technical staff, which include network managers, web 

administrators, e-commerce developers, and security specialists. These 

staff members collectively must have various skills, including 

installation, operation, and maintenance of technical equipment 

(including software), network administration, and network security. 

Technical staff should be trained to assist lecturers in preparing course 

materials, as well as maintaining and developing the system, and taking 

responsibility for the high-level architecture of the environment.  

 

3. Infrastructure: Prior to e-learning applications, it is necessary to 

establish a suitable infrastructure. There is also a need to invest in 
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software that facilitates ongoing technical support such as helpdesks 

and training modules. 

 

4. Digital literacies: The authors propose that educators be provided 

with appropriate “eTraining”, which focuses upon developing: (i) 

professional knowledge and skills (e.g., how to develop materials 

suitable for e-learning contexts); (ii) technical knowledge and skills (e.g., 

basic operational system skills); and (iii) personal knowledge and skills 

(i.e., interacting and giving feedback to learners via e-learning systems).  

 

The second major result from Study 2 indicated that preferences for 

constructivist learning approaches also significantly predict adult learners’ 

motivation to use e-learning systems. It is possible, however, that these 

preferences will depend on how well the environments are established and 

managed. While constructivist approaches have long been known and are 

popular within education, particularly in e-learning settings, the degree of 

alignment that different approaches have to the principles of constructivism 

varies considerably. As a result, the quality of constructivist class designs may 

also vary across settings and even individual lecturers. Institutions could 

consider adopting a standard model for the teaching of their courses to ensure 

that the quality of course design by individual lecturers is consistent.  

 

Various authors have proposed ways to enhance constructivist e-learning 

environments to foster positive student attitudes. In one of the more 
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comprehensive models, Jonassen (1999) proposed a six-component approach 

to engage learners in the ‘meaning-making’ that is the focus of constructivist 

learning environments. The components of this model are as follows. 

 

1. Problem or Project Focus. In education, teaching usually commences 

with a consideration of theories or principles, and problems are then 

introduced only as a possible application. In Jonassen’s approach, 

learning must be driven by problems that are interesting, engaging, ill-

structured, and authentic (i.e., relevant to the real-life context).  

 
2. Related Cases. Jonassen’s model is based on the notion that 

knowledge is encoded as stories about past events and experience, and 

when individuals confront a new situation or problem, they will 

attempt to recall related cases they have experienced previously. 

Therefore, in this approach to constructivism, students should be 

presented with multiple related cases that provide different 

representations of the problem being addressed. This is deemed to be 

particularly necessary for novice learners who do not have prior 

experiences in solving certain problems, and thus need to be provided 

with scaffolding to do this effectively.  

 

3. Information Resources. Jonassen’s model proposes making 

information banks and repositories available to learners at appropriate 

junctures in the learning process (i.e., in a ‘just-in-time’ manner). These 
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repositories should be presented such that learners can make decisions 

about which chunks of information to apply in solving problems.  

 

4. Cognitive Tools. In Jonassen’s model, students should also be 

provided with ‘cognitive tools’ that facilitate their learning and 

development. These tools can include, for example, visualization 

software and knowledge-modelling software. This step also helps to 

ensure that learning processes provide an authentic representation of 

how problems are solved in real-life contexts. 

 

5. Conversation and Collaboration Tools. Jonassen draws upon the 

principles of social constructivism in his model, which emphasises the 

need for learning to take place via the collaborative construction of 

socially shared knowledge. This implies that suitable communication 

tools for such collaboration must be available. Collaborative 

communication tools can be relatively simple, such as discussion 

forums and synchronous communication software.  

 

6. Social/Contextual Support. This element highlights one other factor 

found to be important in the present research – i.e., the technical 

support offered to learners. In addition to ensuring that such support 

is available, Jonassen also suggests providing learners with a range of 

different support strategies to suit individual needs, including 

modelling, coaching, and scaffolding.  
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Two broader implications can also be drawn from the results of this research.  

 

First, there is a need within the institution for more training courses or 

workshops for faculty on pedagogical matters, rather than just on the use of 

the e-learning technology. For example, in teaching lecturers to use the 

synchronous web conferencing software, Zoom, there should be lessons on 

how to engage the students during virtual classes, or what activities to 

introduce during virtual classes. Case studies on best practices in active 

learning during virtual classes should be organized and not left to happen by 

chance. Such courses would also require that experienced lecturers in the 

institution be prepared to share their knowledge and expertise. 

 

Second, there should be more sharing of resources on how lecturers in other 

institutions of higher learning engage their students effectively online. Such 

resources can be in the form or conference papers, guidebooks, suggestions 

from vendors and corporate bodies. While different resources can be accessed 

on the internet, these are not consolidated in a user-friendly way. Having one 

or more dedicated websites specifically for the sharing of such materials could 

ensure that all lecturers have access to this material. 
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5.3. Limitations and Future Directions 

 

The research reported here was limited to part-time working students of SUSS. 

Although we have full-time courses, part-time and full-time students may 

have different profiles and needs. The research study should therefore be 

extended to full-time students in the university. The present research study 

was also limited to two student cohorts. Ideally, the sample could also be 

expanded to a larger number of student cohorts.  

 

It must also be stressed that the research study is limited to one course on 

Principles of Project Management. This is one of the many courses offered in 

the School of Science and Technology (SST), and while this course is 

compulsory for students across many discipline areas, the results of the study 

are still restricted to the processes and outcomes of that specific course. The 

research could thus be replicated in a range of courses offered by the 

institution.  

 

Further research could also expand upon the agenda of the current series of 

studies. For example, interventions based on the recommendations made here 

for enhancing the development of higher-order skills in e-learning 

environments can be compared and evaluated. Interventions to enhance 

students’ attitudes towards constructivist learning, and to improve the quality 

of the technical support offered by institutions, could also be developed and 

trialled. Other studies could explore the possibility of breaking down further 
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the predictors within the current research, so that the specific elements of 

constructivist learning methods that are received more or less favourably can 

be identified. Such studies would provide further evidence upon which 

institutions and individual educators can draw in their efforts to enhance the 

quality of their e-learning environments. 

 

In general conclusion, this thesis author believes that both the traditional 

classroom and e-learning approaches have their pros and cons. In future 

classrooms, it will, most likely, not be about choosing one mode over the other. 

Rather, it will be about classrooms shifting to become co-learning spaces, 

which include a blend of face-to-face and e-learning elements. In such 

environments, the approaches used for individual elements of learning 

activities should be selected based on their fitness for the purpose of that 

particular goal. In the author’s view, this approach will enable institutions to 

meet the true goal of education - i.e., to create the best environment for 

students to learn, regardless of what the specific attributes of that 

environment are.   

 

5.4. Answering the Overarching Question from Chapter 1 

 

i. Efficacy for e-learning is studied from three perspectives:  

Higher-order / lower-order thinking skills together with traditional 

classroom or online learning modes of learning. 
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How to determine its efficacy? 

This measure of effectiveness is called "efficacy" – the ability of a product to 

produce the desired results or effects. 

 

This thesis is concerned about e-learning’s “efficacy”. Mojarad (2018) defined 

efficacy as “the ability of a product to produce the desired results or effects.” 

It is a measure of the effectiveness of the product. In this case, it is to determine 

the effectiveness of e-learning. Many technologies and approaches have been 

introduced to educational institutions all over the world in the past few 

decades. Many claims have been made about improvements in student 

learning outcomes. 

 

What is done in this thesis is to examine the effectiveness of e-learning in a 

Singapore university with working-adult students. This is done in three ways: 

 

a. Comparing the students’ HOTS (Higher Order Thinking Skills) and 

LOTS (Lower Order Thinking Skills) against the teaching/learning 

modes of the traditional classroom and the virtual seminar 

approaches; 

b. Validating the use of the Expectancy-Value Theory as the 

motivational framework for student learning; and 

c. Determining the predictors for students’ motivation to use e-learning. 
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ii. What are the results? 

Study 1 

The first study was done with learning contents that were taught in the 

traditional classroom and the virtual (online) class environments and over two 

different student cohorts, i.e., the July 2018 and the January 2019 semesters. 

 

The results showed that the higher-order contents were better taught using 

the traditional classroom method in the two student cohorts. However, the 

results were mixed for the LOTS. For LOTS, the traditional classroom method 

produced better results in the 2018 cohort. On the other hand, the virtual class 

conducted in the 2019 student cohort produced better results than the 

traditional class. 

 

In fact, when they were interviewed, the lecturers found it difficult to deliver 

HOTS via virtual classes. LOTS contents taught in traditional classrooms 

produced better results. 

 

The mixed results could be due to differences in student characteristics, e.g., 

gender, age, achievement level, self-regulation and motivation in online 

learning environments. Virtual (or online) courses required self-regulation on 

the student's part. In addition, the lack of interpersonal interactions in online 

courses did not make the students do well in their assessments. 
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In addition, there are evidence that motivational levels can be affected 

negatively in online courses. Further research is needed to study self-

regulation and motivation factors in online courses. 

 

Study 2 

This study was conducted to validate an instrument based on the EVT 

(Expectancy-Value Theory) model for measuring students’ motivation to use 

e-learning systems and tools. The EVT model was selected because of its 

relevance for e-learning. The CFA (Confirmatory Factor Analysis) was 

performed on data from four models of the EMS (E-learning Management 

Scale). The five-factor model using the CFA (Confirmatory Factor Analysis) 

was found to be the best fit. 

 

This study indicated that the EMS (E-learning Management Scale) can be used. 

The EMS would be useful for institutions in the following ways: 

(i) to assess the extent to which e-learning is likely to be received 

favourably by students, or 

(ii)  to monitor students' motivation in using existing e-learning 

systems. 

 
These interventions could focus on three main areas:  

(i) modifying expectancy-related beliefs,  

(ii)   value-related beliefs, and  

(iii)  cost-related beliefs. 
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Study 3 

Study 3's results showed that preferences for constructivist learning 

environments and perceived quality of technical support are important 

predictors of adult learners' motivation with e-learning systems and tools.  

 

These results were similar to those that were reported in other studies. More 

surprising, was the low importance of familiarity with technology as a 

predictor.  

 

The only motivation subscale scores that were found significantly to predict 

were those on the Attainment Value subscale. However, in this case, it was the 

weakest of the three predictors. 

  

The modest contribution to predicting this aspect of motivation is intuitively 

reasonable. This is because the attainment value focuses upon the importance 

of an activity in terms of one’s identity and the perceived expectations of 

others. 

 

Chun & Lee (2016) conducted a similar study in which familiarity with 

technology did not emerge as a significant factor in successful e-learning 

courses.  
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Familiarity with technology may not be an important predictor of e-learning 

motivation in technology-savvy countries such as Singapore. However, it may 

play a big role in students' e-learning engagement and success in countries 

where technology is not so ubiquitous and available. 

 

In terms of preferences for constructivist versus teacher-focused instruction, 

lecturers could provide additional scaffolding for self-directed, autonomous 

study in student cohorts where it is likely that students would prefer a more 

traditional approach.  

 

A blend of the two approaches might also be considered. 

 

The non-significant prediction effect on most of the e-learning motivation 

variables for familiarity with technology is a positive result. This is because 

given that of the three variables tested, this would be the one that is least 

“alterable” by individual institutions. 

 

In terms of perceived quality of technical support, there is a need for 

institutions to ensure that students’ learning is not affected by poor systems 

training or poorly maintained resources.  

 

Nawaz and Khan (2012) provided a good account of how a typical university 

technology department can consistently maintain and upgrade the 
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infrastructure, train users and continuously provide technical support as and 

when it is required by them. 

 

Collectively, the results of this study underscore the need for proper change 

management processes when introducing e-learning systems. 

 

In this respect, the ADKAR (comprising the elements of awareness, desire, 

knowledge, ability, and reinforcement) model has been proposed to manage 

change management effectively in e-learning implementation. The five 

ADKAR elements are the building blocks for creating change from the human 

perspective.  

 

iii. What are the challenges? 

Six challenges have been identified. The first is the updating of learning 

materials, information and services dynamically.  Secondly, management staff 

in the various educational institutions need to establish clear vision of e-

learning success, the purpose and strategic direction of e-learning. Thirdly, 

planning and communication of the curriculum must be done properly and 

not in an ad hoc way. Fourthly, much emphasis must be placed on 

instructional skills and the strategies to cope with the changes. The fifth 

challenge is to determine the different levels of students’ motivation to engage 

with the tools provided by the different e-learning approaches. Finally, the 

sixth challenge is how to engage students in learning despite the ever-

changing contexts. 
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Appendix A - Data Collection Tool used in the Three 
Studies 

 

Study 1 – Data Collection from Examination results for Intervention Study 

The table below represents the data record structure of the July 2018 Semestral 

examination results with 237 students: 

No. of student results for July 2018 cohort = 237 

 

i. (Higher Order Thinking Skills -Traditional Classroom) =HOTS-TC = 

Q2b + Q2c 

ii. (Lower Order Thinking Skills -Traditional Classroom) = LOTS-TC = 

Q2a + Q3d 

iii. (Higher Order Thinking Skills -Virtual Class) = HOTS-VC = Q3b + 

Q4a 

iv. (Lower Order Thinking Skills -Virtual Class) = LOTS-VC = Q3a + Q3c 

+ Q4b + Q4c + Q4d 

No. of student results for January 2019 cohort = 328 

 

i. (Higher Order Thinking Skills -Traditional Classroom) =HOTS-TC = 

Q4b 

ii. (Lower Order Thinking Skills -Traditional Classroom) = LOTS-TC = 

Q4a + Q4c 

iii. (Higher Order Thinking Skills -Virtual Class) = HOTS-VC = Q2d 

iv. (Lower Order Thinking Skills -Virtual Class) = LOTS-VC = Q2a + Q2b 

+ Q2c + Q3a + Q3b + Q3c + Q3d + Q3e 

v. No. of student results for January 2019 cohort = 328 
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Altogether, the total number of students involved in the two cohorts was 237 

+ 328 = 565. 

 
i. Excel file names for the two student examination results: 

Kin_Chew_Final_Raw_and_Computed_Data_2018_Intervention_Coh

ort_14.12.2020.xlsx 

ii. Kin_Chew_Final_Raw_and_Computed_Data_2019_Intervention_Coh

ort_14.12.2020.xlsx 

These two Excel data files were then input into the IBM SPSS software and 

saved as the following files: 

i. Kin_Chew_2018_Intervention_Study_2018_Cohort_Final_14.12.2020.s

av 

ii. Kin_Chew_2018_Intervention_Study_2019_Cohort_Final_14.12.2020.s

av 

 

Study 2 – Data Collection for Validation of EVT Framework for Student 

Motivation 

Data from student responses in questionnaire survey were input into Excel file 

with the following structure: 

 

Altogether there were 38 data items in each student record. July 2018 cohort 

comprised 132 students; January 2019 cohort comprised 128 students. 

Altogether there were a total of 260 students. 

 

The full and complete student record looks like the diagram below. As the 

record contains 38 items, the record stretches over three rows. 



   

196 
 

 

i. Raw data was collected from questionnaire surveys done by students 

from two different cohorts of July 2018 and January 2019 semesters.  

ii. Data was collected in MS Excel. It was later re-entered into the IBM 

SPSS and saved as *.sav file. This was to make it consistent through 

the three studies. 

 

The record structure above is used in both Study 2 and Study 3. Study 2 used 

the Confirmatory Factor Analysis (CFA) to validate the Expectancy Value 

Theory as the framework for studying students’ e-learning motivation. 

LISREL version 10.2 was used in the CFA.  

 

Study 3 – Data Collection to find the predictors of E-learning Readiness 

Study 3 used the Multiple Regression Analysis (MRA) approach to obtain the 

predictors for the e-learning readiness. The IBM SPSS version 26 was used to 

carry out the MRA operations on the data file. 

 




