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Abstract 
  

The use of a Learning Management System (LMS) at universities has become an 

integral part of an effective approach to teaching and learning in Higher Education. An 

increasing number of universities are choosing open source LMS, which are free of 

licence costs over their proprietary counterparts. Traditional methods to evaluate IT 

investments tend to focus on financial measures and do not formally incorporate the 

important non-financial measures into the decision making process. However, in order 

to make an optimal LMS decision, non-financial measures, which are mostly strategic 

and intangible in nature, are critical and should be taken into account.  

 

Many multi-dimensional methods have been proposed to compliment the accounting 

methods traditionally used in IT investment evaluation processes, including Value 

Analysis Method, Critical Success Factors (CSF), Benefit Management and Balanced 

Scorecard (BSC). While such methods compliment the accounting methods, there is no 

integrated decision making model developed specifically to assist decision makers to 

choose the best system by incorporating all the relevant aspects of the IT alternatives. In 

the higher education domain, there have been very few studies that have explored the 

effectiveness of IT investments evaluation methods used in the process of selecting the 

optimal IT alternatives for universities. 

 

This research examined how managers in universities incorporate non-financial 

measures in their LMS decision-making processes. The Design Research approach was 

used to undertake the research. The main research question that guides this thesis is: 

“Will non-financial measures, if included in decision making models, be able to 

improve LMS decision making processes?” In order to answer this research question, 

a LMS decision- making model was developed and its effectiveness and feasibility 

evaluated.  

 

Six perspectives were identified from the literature review and initial interviews 

conducted with LMS decision makers from universities. The finalised set of 

perspectives in the LMS decision making model was based on the perspectives from the 

literature: Direct Payback, Impact on University’s Processes, Human Capital, IT 
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Infrastructure, Risks and Uncertainties, and Strategic Alignment. During the 

development of the LMS decision making model, non-financial criteria and indicators 

associated with them, were identified for each of the six proposed perspectives.  

 

The research involved four phases. The first phase involved obtaining an overview of 

LMS decision making. The second phase involved the refinement of the initial design of 

the model, and during the third phase a detailed design of the model was undertaken. In 

the fourth phase, a decision making tool was developed and evaluated. A mixed-

methods approach to data collection was used involving both interviews and 

questionnaires. The qualitative data from the interviews were coded and analysed. A 

descriptive coding method using thematic analysis was used for the data coding. The 

qualitative data were analysed using an inductive approach where the categories of 

criteria and indicators were not determined before the interview. Descriptive analysis 

and frequency tests were conducted on the quantitative data obtained from the 

questionnaire. The participants in this research (including both pilot and actual data 

collection) were five members of LMS decision-making teams at two different 

universities in Australia and 24 participants from different universities in Malaysia who 

were involved in LMS decision- making processes at their universities. 

 

The outcome of this study is a LMS decision-making model, which was developed as a 

tool to support management in performing a more effective evaluation of IT 

alternatives. The final model includes six multi-dimensional perspectives, which 

incorporate 28 financial and non-financial criteria and 42 indicators associated with the 

criteria. The results of this research also indicated that there was substantial support for 

using a multi-dimensional decision making model among IT decision makers at 

universities, and that they believed that non-financial measures are important and should 

be considered in a LMS decision making process. 

 

The research has both implications for theory and for practitioners. This research 

contributes to the body of knowledge on LMS decision making in universities and IT 

decision making in general, while it can also contribute to improving actual decision 

making practices.  
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Chapter 1 - Introduction 
 

1.1 Background of the study 
 

It is increasingly acknowledged that technology plays an important role in achieving 

strategic missions of Higher Education providers. Many universities are investing in e-

learning technologies for more flexible learning options (Chua & Dyson, 2004; Lakhan & 

Jhunjhunwala, 2008) and improved teaching and learning effectiveness (Mott & Granata, 

2006).  Universities have also seen the potential of cost reduction as a desired return from 

investments in such sophisticated technology.  According to Laurillard (2007), adopting e-

learning technologies helps to reduce costs in several ways, such as “re-use and sharing of 

resources” and “more standardized production of materials” (p. 14). Leveraging technology 

in education has also been claimed to establish and sustain students’ engagement in 

learning (Coates, 2006). Universities are also investing in e-learning technologies for their 

competitive advantage and their institutions’ reputation (Kinkle, 2010; Naveh, Tubin, & 

Pliskin, 2010). 

 

In line with this, there has been a tremendous growth in e-learning technologies, 

particularly the Learning Management System (LMS), which has been defined as “software 

designed to provide a range of administrative and pedagogic services (related to formal 

education settings e.g. enrolment data, access to electronic data materials, faculty/student 

interaction, assessment, etc.)” (OECD, 2005, p. 124). Types of LMS include open-source 

systems such as Moodle, which has gained popularity in recent years, as well as systems 

like Sakai and ATutor. Universities are also investing in proprietary systems such as 

Blackboard, Gradepoint and Desire2Learn. Many universities throughout the world have 

taken advantage of these platforms to provide new learning experiences for their students 

(Ruth, 2010). 
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In conjunction with the positive growth in the use of technology in higher education, there 

is also an increased pressure on universities to adopt technology to achieve their higher 

education goals (Fletcher, 2005). Many information technology (IT) decision makers in 

universities face difficulties in justifying the value of IT investments and this has created 

challenges for them (Mott & Granata, 2006; Wier, 2004).  

 

The main reason for the difficulties encountered is the benefits from IT investments in 

education, like IT investments in other sectors, are very difficult to measure due to their 

strategic and intangible nature (Goldstein, 2004; Mott & Granata, 2006; Wier, 2004). 

Researchers have suggested methods and techniques to assist decision makers in justifying 

investing in IT in organizations: for example, the Value Analysis Method (Strassmann, 

Berger, Swanson, Kriebel, & Kauffman, 1988), Critical Success Factors (CSF) (Crescenzi 

& Reck, 1985) and the Balanced Scorecard (BSC) (Kaplan & Norton, 1993; Kaplan & 

Norton, 2007).  

 

Despite this, it has been reported that relatively few Higher Education institutions include 

the potential benefits that can be realised from IT investments in the business cases 

presented to top management. This is due to the complexity of both the processes of 

justification and the IT investment evaluation methods and techniques, as these investments 

have impacts that are indirect and typically difficult to measure (Goldstein, 2004).  

 

Researchers have attempted to come up with various solutions to overcome the problems 

that stem from the complexity level of these evaluation methods. For example, Zheng and 

Vaishnavi (2011) proposed that an intuitive approach, which requires no understanding of 

complex evaluation methods is especially helpful for business executives and managers in 

IT decision making processes.  They found that instead of using mainly accounting and 

analytical IT investment evaluation methods, (explained in more detail in further sections 

of this thesis), managers have also used intuitive approaches supported by some relevant 

facts (for example, the popularity of the system) in making IT investments decisions. 

Nevertheless, the authors contended that the purpose of using an intuitive approach should 

not replace quantitative analysis, but instead be used as a means to gain insight into the 

data.  
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McGovern and Armstrong (2005), had also expressed their concerns about the criteria used 

in determining e-learning solutions for universities. They found that the criteria used in 

justifying proposals were limited to arguments around costs and technical issues relating to 

the project. Hence, they proposed that the criteria used in making decisions on e-learning 

solutions should take into consideration non-financial measures, which address the needs of 

the different stakeholders, such as the teaching and learning community, the central IT 

group and the university management. Mott and Granata (2006) also stated that IT decision 

makers at universities should define the value of IT investments made in their institutions 

to different stakeholders, including students, faculty staff, and even other university leaders, 

governments and the community (Mott & Granata, 2006).  

 

1.1.1 IT investment evaluation 
 

IT investment evaluation methods are a set of methodologies that are concerned with 

“making investment decisions about IT projects” and these methodologies focus on 

selecting the alternative that offers the greatest returns or benefits for the organization (Lin, 

Huang, & Cheng, 2007, p. 175). 

 

Some examples of IT investment evaluation methodologies are Return on Investment 

(ROI), Net Present Value (NPV) and Internal Rate of Return (IRR). These accounting 

methods are widely used for evaluating capital investments in all industries. However, 

researchers have identified the inadequacy of these capital investment evaluation methods 

to measure the strategic costs and benefits of IT projects (Anandarajan & Wen, 1999; 

Goldstein, 2004), and have proposed investment evaluation methodologies to overcome the 

issues. These methodologies, which focus on evaluating both tangible and intangible 

benefits of IT investments, are based on multi-dimensional decision making approaches  

such as CSF (Rockart, 1982), Delphi method (Linstone & Turoff, 1975; Schmidt, Lyytinen, 

Keil, & Cule, 2001) and BSC (Kaplan & Norton, 1993; Kaplan & Norton, 2007). 
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1.1.2 IT investment evaluation methods issues 
 

In the early 1990s, researchers debated the issues associated with the contribution of IT to a 

firm’s productivity. Some researchers suggested that the problems in justifying the 

contributions of IT are due to the use of inappropriate methods for evaluating IT 

investments (Hitt & Brynjolfsson, 1996). There are also issues concerning the difficulty of 

establishing the overall value of IT, as well as confusion in redistribution of the benefits 

gained from the IT investment made in organizations, where IT may be beneficial only to 

an individual department or business function, but insignificant to the organization’s 

performance as a whole (Hitt & Brynjolfsson, 1996; Lin, Pervan, & McDermid, 2005). 

 

Researchers have reported studies which demonstrate that IT investments had no 

correlation with a firm’s performance (Strassmann, 1997) and even worse, had negative 

associations with a firm’s performance (Weill, 1992). Discussions about this “IT 

productivity paradox” 1 have encouraged researchers to develop new models to enhance the 

process of determining the value of IT investments in organizations (Murphy, 2002). These 

new models (such as Value Analysis Method, CSF and BSC) have included multi-

dimensional models, which incorporate mixed-methods, combining the traditional 

accounting methods of evaluating capital investments with non-financial measures in IT 

project decision making processes (Milis & Mercken, 2004; Strassmann, 1997).  

 

Researchers have, however, argued that despite the availability of many evaluation 

methodologies, there are still issues about managers’ understanding of the importance of 

investment evaluation processes, which consequently leave many organizations unable to 

determine the benefits and costs of their IT investments (Lin, et al., 2007). Ivantysynova, 

Klafft, Ziekow, Günther and Kara (2009) who investigated the IT investment models used 

in the manufacturing sector, agree that traditional investment appraisal techniques alone are 

insufficient to reliably evaluate IT investments. Based on their in-depth interviews with 

                                                 
1 A term used to “describe the lack of information technology’s ability to improve economic productivity” (Brynjolfsson, 

1993, p. 19).  
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practitioners, they revealed that, “managers mostly rely on rather primitive assessment 

methods during the investment decision-making process” (p. 3). 

 

Issues about the complexities of many of the IT evaluation methodologies also contribute to 

this problem. This is supported by Zheng and Vaishnavi (2011) who asserted that the major 

challenge of evaluation methodologies based on discounted cash inflows and outflows is 

the skills required to use the mathematical and financial models, which many people find 

difficult to understand and apply in decision making practices. 

 

1.2 Research problem and significance of study 
 

It is important to study the LMS decision-making process, particularly the evaluation 

methods and criteria used in the evaluation of LMS in universities for several reasons.   

 

Firstly, the ever-increasing technology evolution has penetrated the education sector, 

placing pressure on universities to be competitive. Therefore, the LMS decision-making 

process has become a very challenging and critical process. 

 

Secondly, researchers have questioned the benefits realised from IT investments in higher 

education (Mott & Granata, 2006; Wier, 2004). Nevertheless, there have been some studies 

that address issues about LMS decision making that emphasise the importance of pre-

implementation evaluation of LMS. While many studies focus on the realization of LMS 

success at the post-implementation phase (Alias & Zainuddin, 2005; Klobas & McGill, 

2010; Lonn & Teasley, 2009), few studies examine what should be included in LMS 

decision-making processes (at the pre-implementation phase). Nor are there sufficient 

studies on examining the comprehensiveness of IT investment evaluation methods, which 

are used as a set of methodologies in selecting the alternative that offers the greatest returns 

or benefits for the organization.  

 

Thirdly, it is important to study the evaluation criteria used in LMS decision making, as this 

can help to address issues regarding the benefit realisation from the implementation of 
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technology in higher education. The questions of how IT investment decisions are made, 

and their efficacy, are critical in achieving strategic business goals (Bacon, 1992). 

Accounting methods, such as ROI, NPV, and IRR are claimed to be inappropriate, as 

benefits from IT investments are more likely to be strategic and hard to quantify in dollars 

(Anandarajan & Wen, 1999). Hence, it is important that further research is undertaken to 

investigate how decision makers in universities make decisions on which LMS 

technologies to implement, and how they justify their decisions. Most importantly, is how 

the decision makers ensure that the expected benefits of the implemented system are 

actually realised.  

 

There is a need to develop a model that incorporates both financial and non-financial 

measures as important elements of justifications. This will assist in better decision-making 

processes in universities, which in turn, contribute to the value realisation from IT 

investments. Better decisions made in deploying technologies in universities will yield a 

higher expected value from IT investments and contribute more effectively to the 

university’s strategic goals. 

 

Therefore, in this thesis, a model was designed and then implemented as a tool to support 

management in performing a more effective evaluation of IT alternatives, taking into 

account multi-dimensional perspectives that incorporate financial and non-financial 

measures.    

 

1.3 Research objectives  
 

The primary objective of this research is to identify whether the inclusion of non-financial 

measures in decision making models can improve IT investment decision-making 

processes, and in particular for this research, LMS decision making in universities. In order 

to achieve this, a LMS decision-making model was developed, which includes the 

important financial and non-financial criteria and indicators that should be taken into 

consideration in a LMS decision-making process. The LMS decision-making model  aims 
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to assist in improving LMS decision-making processes in order to contribute to improving 

the value realization from the LMS investment. 

 

The secondary research objectives formulated to achieve the primary research objective of 

this thesis are: 

1) To obtain an understanding of the role and value of non-financial measures in the 

evaluation of LMS alternatives 

2) To develop a LMS decision making model 

3) To evaluate the effectiveness and the feasibility of the LMS decision making model 

 

The specification of research questions (i.e. what is to be answered in the study) is an 

extremely important part of any research project to provide guidance in achieving the 

research objectives. The main research question that was developed to guide this thesis is:  

Will non-financial measures, if included in decision making models, be able to 

improve LMS decision making processes? 

 

Two sub-research questions were formulated to specifically address the main research 

question: 

1) What are the non-financial measures that should be taken into consideration in a 

LMS decision-making process? 

2) Do decision makers consider non-financial measures as important in making better 

LMS decisions? 

 

1.4 Overview of Design Research (DR) approach used in research 
methodology  

 

The research described in this thesis used the design research (DR) approach to develop a 

LMS decision-making model, and to evaluate the model. According to Collins, Joseph, and 

Bielaczyc (2004), DR is an approach that involves “putting a first version of design into the 

world and seeing how it works, then the design is constantly revised until all the bugs are 

worked out” (p. 18).  A strong motive of the DR approach is to improve the relevance of 

research (Van Den Akker, Gravemeijer, McKenney, & Nieveen, 2006). In information 
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systems (IS) research, relevance issues have been debated, and researchers have been 

struggling to make research in this field relevant to practice (Baskerville & Myers, 2004; 

Benbasat & Zmud, 1999; Dennis, 2001; Rosemann & Vessey, 2008). A balance between 

rigor and relevance in IS research has been proposed, where research is intended to “impact 

practice through the development of tools, techniques and practices” (Benbasat & Zmud, 

1999, p. 9). This has encouraged researchers in this field to adopt the DR approach in their 

research to provide more practical contributions to practitioners (Chang, Wong, Cheng, & 

Huang, 2009; Xu, Liao, & Li, 2008). The incorporation of the DR approach in this thesis is 

explained further in Chapter 3. 

 

1.5 Research contribution 
 

This research was intended to contribute to the body of knowledge in four ways. Firstly, it 

was intended to increase knowledge about the practices of IT decision making in 

universities, thus providing insights for stakeholders in the education sector. Previous 

studies have focused on the post-implementation phase and few studies have been done on 

the pre-implementation phase of IT investments in universities.  

 

Secondly, the outcomes of this thesis are expected to improve decision making around the 

implementation of LMS in universities. A model was developed to help improve the 

decision making processes with LMS implementation with the decision making model 

taking into account the importance of non-financial measures.  

 

In addition, the thesis contributes to the literature on IT decision making practices in the 

education sector in general, and may have implications for IT decision making more 

broadly. Though this thesis focused on LMS implementation in universities, the model may 

also be adapted for other industries that invest significantly in technology to create value in 

their business. Finally, this research was designed to reduce the perceived lack of relevance 

between IS research and practice. There has been criticism about the lack of relevance of IS 

research to practitioners (Baskerville & Myers, 2004; Benbasat & Zmud, 1999), and 
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researchers have suggested that this problem could be reduced by adopting the DR 

approach in IS research (Benbasat & Zmud, 1999).  

 

1.6 Thesis structure 
 

This thesis has eight chapters. Chapter One provides the introduction to the thesis, which 

includes the background of the study, an overview of the research problem and the 

significance of the study, the research objectives and research questions used to guide the 

thesis and the research contribution. An overview of the research approach used in this 

thesis is also provided.  

 

Chapter Two presents a review of the literature related to this research. First, the literature 

on IT investment decision-making processes was reviewed. Secondly, the literature on IT 

investment decision making and the problems in the methods used in the evaluation process 

was reviewed. This is followed by an overview of the literature on the importance of the 

use of non-financial measures in IT decision making processes and the use of several multi-

dimensional criteria approaches in IT investment evaluation. Finally, an overview of IT 

decision making in higher education settings is presented, which is followed by a 

discussion about the different types of LMS and the LMS adopted in universities.   

 

Chapter Three presents a detailed description of the methodology used in the four phases 

involved in this research. Each phase’s description includes information about the 

participants, data collection method and the data analysis methods used for the phase. A 

discussion about research quality and ethical considerations is also provided. 

 

The results of the research are presented in Chapters Four to Seven. Chapter Four presents 

the results for the data analysis conducted in Phase 1 (Exploring the practice of LMS 

decision making), which was conducted to obtain an understanding about the role and value 

of non-financial measures in the LMS decision-making processes at universities.  

 



10 

 

Chapter Five describes the results of the data analysis conducted in Phase 2 (Conceptual 

design and evaluation of the LMS decision making model) of this research. This chapter 

presents the details about the construction of a refined LMS decision-making model and 

descriptions of the criteria and indicators that emerged from the analysis of the interviews 

in this phase.  

 

Chapter Six presents the results from the data analysis conducted on the interviews in Phase 

3 (Detailed design and evaluation of the LMS decision making model). In this phase, the 

criteria and indicators that emerged from Phase 2 were further evaluated and the 

importance of the criteria and indicators included in the conceptual design of the LMS 

decision making model and the feasibility of obtaining the indicators were determined. 

 

 Chapter Seven describes the results of the analysis of the data collected in Phase 4 

(Evaluation by practitioners in the field). In this phase, the effectiveness of the LMS 

decision making tool was evaluated by practitioners in the field, utilising the LMS decision 

making tool in a decision making scenario. 

 

Chapter Eight provides a detailed discussion of the results from the four research phases 

(Phase 1 to Phase 4). The chapter discusses the findings of the research. The findings from 

the exploration of decision makers’ perceptions of the role, and the value of non-financial 

measures are discussed. Next, the chapter provides an overview of the development of a 

multi-dimensional LMS decision-making model, which was based on understanding about 

the role and value of non-financial measures in LMS evaluation. The chapter also presents 

the finalised criteria and indicators categorised in the six multi-dimensional perspectives 

included in the LMS decision-making model developed in this research. The chapter then 

describes the findings from the practitioners’ evaluation of the LMS decision making tool 

based on the LMS decision making model developed in the previous phases. Finally, the 

conclusions, the implications and limitations of the research and future research directions 

are discussed.  
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Chapter 2 - Literature Review 
 

2.1  Introduction 
 

This chapter begins with a review of the literature regarding the importance of realizing IT 

value from implemented systems, and the problems in identifying and realizing the value 

from IT investments in organizations.  The different techniques and approaches developed 

by researchers to assist in resolving the problems in realizing IT value in organizations are 

then discussed. This was followed by a review of the literature with regard to the 

importance of the use of non-financial measures in assisting decision makers to evaluate 

information systems in the pre-investment phase. The chapter concluded with a review of 

the implementation of technology in universities to enhance the process of teaching and 

learning, in particular the implementation of a LMS in universities. 

 

2.2 Information technology (IT) investment 
 

As described in Chapter One, this thesis focuses on the practice and the methods used in 

LMS decision-making processes in universities. In order to have an understanding of LMS 

decision making, the literature in the area of IT investment in other related fields was also 

included in the literature review, as it relates to the practice of general IT decisions in 

organizations. A review of IT investment was presented to explore the different IT 

investment processes and methods used, and the issues pertaining to the justification to 

invest in IT in organizations. It is important to understand and be aware of the major issues 

discussed by researchers in this area. These include understanding the value from IT 

investments; whether there are returns from IT investments, and effective ways to evaluate 

and realise the returns. 

 

Several definitions of IT investments have been given by researchers. Bacon (1992) 
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described IT investments as “any acquisition of computer hardware, network facilities, or 

pre-developed software, or any "in-house" systems development project that is expected to 

add to or enhance an organization's  information systems capabilities and produce benefits 

beyond the short term” (p. 335).  More recently, IT investment has been considered to 

include not only the technology innovation, but also the personnel who run and manage the 

new system as one of the IT investment components. Following the definition by 

Schniederjans, Hamaker, and Schniederjans (2010), this thesis defines an IT investment 

decision in higher education as the decision to allocate resources of application software, 

system software,  hardware and IT personnel, to assist the process and quality of teaching 

and learning in the institution.  

 

2.2.1 IT investment decision making process 
 

Given the rapid changes in technology, IT has become a crucial factor in determining the 

success of many organizations. Decision making about IT investments has become an 

increasingly important topic of discussion amongst researchers in the IS field, given the 

significant impact that IT investment decisions have on organizational success (Devaraj & 

Kohli, 2002; Xue, Liang, & Boulton, 2008). A thorough and rigorous analysis and  

inclusion of all relevant decision making criteria is imperative in such processes 

(Schniederjans, et al., 2010).  

 

Researchers have suggested various ways to explain IT investment decision-making 

processes. An IT investment decision can be described as a complex and multi-stage 

process which involves a sequence of actions that begin with the identification of IS-related 

problems or IS opportunities, and ends with the approval of an investment in a technology 

solution or IT related project (Boonstra, 2003; Xue, et al., 2008). The sequence of actions is 

described further by Schniederjans, et al. (2010) who also emphasise the significance of 

post-implementation evaluation as part of an IT investment decision-making process. They 

stated that the first step in an IT investment decision-making process should be analysing 

external and internal factors that might affect the IT investment decision. External factors 
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include competition and threats to the organization, whereas internal factors include an 

organization’s strengths and weaknesses, corporate and IS strategic planning, and 

organizational technical and infrastructure planning. The next step involves the justification 

and implementation of the system in the organization. Finally, the loop of steps should be 

closed with post-implementation analysis, which is conducted to compare the expected and 

actual outcomes of the IT investment. Similarly, Wang (2007) suggests that the IT 

investment decision-making process should encompass four important stages, which are 

analysis and planning, evaluation of costs and benefits, selection and implementation and 

post-implementation evaluation.  

 

As can be seen from the proposed approaches to IT decision making, the process of IT 

investment decision making can be viewed as a sequence of phases starting from the 

analysis and justification of activities, to post-implementation appraisal and evaluation. 

These can be grouped into three major phases. They are 1) the pre-implementation phase, 

which consists of initiation activities, including strategic planning and pre-investment 

evaluation such as cost benefit analysis, 2) the implementation phase evaluation and 3) 

post-implementation phase, which includes post evaluation of the investment. 

 

Having a rigorous IT evaluation methodology is crucial, as this should assist in the 

identification and resolution of the problems and issues pertaining to a particular 

investment, leading to a better IT decision and the overall success of IT projects in 

organizations (Irani, Love, Elliman, Jones, & Themistocleous, 2005). Despite this, 

researchers have reported that there have been issues with regard to a lack of robustness in 

the use of effective IT investment evaluation methods in organizations (Irani, et al., 2005; 

Lefley & Sarkis, 1997).  

 

Those involved in IS research have used the term “IT investment evaluation” or “IT 

evaluation” in different situations, depending on the event that takes place and when the 

evaluation is made. Farbey, Land and Targett (1992), argued that IT investment evaluation 

can be performed at each of the different phases as follows: 
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1) At the pre-implementation phase as justification for an existing or a proposed 

system, where the evaluation needs to provide the estimated benefits from the 

system. Secondly, to evaluate the benefits to the organization and to justify projects 

for the purpose of competing for resources 

2) At the implementation phase, to provide a set of measures for the purpose of having 

control over the implementation of a new system or IT project 

3)  At post-implementation phase, to perform measurements to compare estimates with 

the actuals from the project 

 

2.2.2 IT investment evaluation at the pre-implementation phase 

 

Researchers suggest that pre-implementation evaluation of an IT investment is important 

and that IT investments should be critically analysed, as they are vital in ensuring that the 

right decisions are made for the organization. According to Murphy (2002), IT investment 

evaluation during the pre-implementation phase and the performance evaluation of IT 

investment at the post-implementation phase are equally critical in the setting and achieving 

of targets for improvement. Consistently, Irani and Love (2002) identified five objectives 

for IT investment justification: 

1) To enable different projects to be compared 

2) To act as a mechanism to rank projects in terms of organizational priorities  

3) To justify investment requests by management 

4) To act as a control mechanism over expenditures, benefits and the development and   

implementation of projects 

5) To provide a framework that facilitates organizational learning   

 

Despite this, researchers report that managers still put little emphasis on rigorous pre-

implementation evaluation of IT investments made in their organizations (Dehlin & 

Olofsson, 2008). Firstly, there are problems in quantifying many of the benefits of IT 

investments (Abdel-Kader & Dugdale, 2001; Anandarajan & Wen, 1999; Weill, 1992) (see 

Section 2.4 for further discussion of these problems). Secondly, it is argued that the lack of 
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emphasis on pre-implementation evaluation of IT investments in organizations is because 

managers often view IT investments as an operating expenditure item rather than a capital 

investment for the organization. Hence, the evaluation of IT investments is often viewed as 

not important (Dehlin & Olofsson, 2008; Irani & Love, 2002). 

 

2.2.3 IT investment evaluation at the implementation and installation phase  

 

After the evaluation and justification exercises have been completed, the next phase 

generally involves the implementation and installation of the system chosen for the 

organization. Researchers have emphasized the importance of evaluation during 

development and implementation of an initiative, which includes ensuring that the project 

is working as planned, monitoring the project’s impact on the organization and identifying 

unexpected costs and benefits (Farbey, Land, & Targett, 1999; Wang, 2007). The   

evaluation conducted at this stage assists with early detection of problems that might occur 

during the implementation.  It also facilitates assessment of the alignment of the IT strategy 

with organizational strategies and whether the implementation is aligned with the 

organizational and IT/IS strategic plans, and consistent with business objectives (Lin, et al., 

2005). 

 

Despite the importance of evaluation during implementation being emphasized by 

researchers, there has been limited research to examine the actual practice. One such study  

by Lin et al. (2005), examined the practice of IT benefits management in large Australian 

organizations and found that only about one-third of organizations claimed to have formal 

reviews during their system implementation. 

 

2.2.4 IT investment evaluation at the post-implementation phase 

 

Post-implementation evaluation of IT investments has been studied by many researchers 

and is important in studies related to IT value realisation and the relationship between IT 

investment and firm performance (Brynjolfsson, 1993; Hitt & Brynjolfsson, 1996; Lin & 
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Shao, 2006; Weill, 1992). Post-implementation evaluation is performed to ensure that 

benefits, which were identified earlier in the pre-implementation phase, are actually 

realised and delivered to the organization (Lin, et al., 2005; Murphy, 2002; Ward & Daniel, 

2006). Researchers have suggested that there have been issues with regard to businesses 

realising the proposed benefits from their IT investments. In response, there have been 

many studies to investigate the issues and these have suggested methods to improve the 

achievement of benefits from IT investments (Glass, 2006; Murphy, 2002; Ward & Daniel, 

2006).  

 

2.3 Types of IT investment evaluation methods  
 

According to Andresen et al. (2000), organizations can use different approaches to perform 

IT investment evaluation, as these organizations differ in terms of their business sectors, 

competitive forces and strategy choices. There are, however, two main types of evaluation 

techniques (Anandarajan & Wen, 1999; Bacon, 1992; Milis & Mercken, 2004), which are 

based on either: 

1) Accounting techniques that are often called “traditional methods” and have received 

a great deal of criticism. The most common methods include ROI, NPV and IRR 

2) Multi-dimensional criteria approaches which are derived from the management 

science field. These methods were proposed as alternatives to the traditional 

accounting methods  

Each of these approaches is discussed below. 

 

2.3.1 IT investment evaluation methods based on accounting techniques 
 

The use of IT investment evaluation methods based on accounting techniques (such as ROI, 

NPV and IRR) has been criticized by many researchers. Many have argued that the 

methods are not optimal evaluation tools because of their inability to capture in financial 

terms the indirect benefits surrounding IT from such investments (Abdel-Kader & Dugdale, 



 

17 

 

2001; Hochstrasser, 1992; Irani & Love, 2001). In relation to this, researchers have 

suggested that issues related to IT investment evaluation methods are the major reasons for 

the failure of many IT projects in organizations. A detailed discussion justifying IT 

investments using IT investment methods based on accounting techniques are presented in 

Section 2.3.1.1.  

 

Some researchers suggest that the traditional appraisal techniques lack precision when it 

comes to defining the strategic costs and strategic benefits from an IT investment. 

Therefore, they argue that these techniques are not sufficient for strategic decision making 

processes (Lefley & Sarkis, 1997). Lin et al. (2005) also noted that the problem becomes 

more complex as IT investment evaluation should include an integration of financial 

elements with organizational, social, procedural and technical factors, which according to 

them are “currently either avoided or dealt with ineffectively by organizations, particularly 

by those with IS/IT responsibilities” (p. 13).   

 

2.3.1.1 Issues in justifying value from IT investments 

 

For the past two decades, researchers have discussed the issues related to IT investments, 

particularly the problems in justifying value from IT investments made in organizations 

(Anandarajan & Wen, 1999; Santos, 1991; Weill, 1992). For example, Weill (1992) 

contended that there was very little convincing evidence that IT investments had generated 

positive financial returns or that IT investments “created strong leverage on the value of the 

firm" (p. 307). Other researchers who have provided similar reports include Coleman and 

Jamieson (1994) who said that the failure rates of all IT projects had reached up to 70% and 

that many did not show any measurable benefit at all.  

 

This debate about the issue of contribution of IT investments to the firm’s productivity has 

been ongoing since the 1990s. Researchers in this early era debated the “IT paradox”: for 

example, Brynjolfsson (1993) defined IT paradox as a term used to “describe the lack of 

information technology’s ability to improve economic productivity” (p. 19). Some research 



 

18 

 

also provided empirical evidence that IT investments have no significant correlation with a 

firm’s performance (Brynjolfsson, 1993; Weill, 1992). 

 

Some researchers have suggested that the low returns and financial losses from such 

investments are the result of the lack of an appropriate appraisal technique for IT 

investments (Kettinger & Lee, 1994). Researchers have also suggested that organizations 

are unable to make effective IT investments because they fail to quantify and evaluate the 

intangible outcomes from those investments (Abdel-Kader & Dugdale, 2001; Hochstrasser, 

1992; Irani & Love, 2001). This is because the benefits from IT investment are usually 

indirect and intangible in nature and difficult to measure in financial terms.  

 

More recently, researchers have continued to examine the value achieved from IT 

investments and mixed results have been found. For example, Lin and Shao (2006) 

suggested that the business value of IT as measured by technical efficiency tends to decline 

as IT investments increase. However, they concluded that this can result from the lack of a 

robust relationship between technical efficiency and IT investment. However, Ko, Clark 

and Ko (2008) reported a positive impact of IT investment on productivity. They also 

contend that a firm’s size influences the IT impact on productivity, where larger companies 

benefit more from IT investments compared to smaller companies. A study by McAfee and 

Brynjolfsson (2008) suggested that IT does have a positive relationship with overall 

productivity improvements in aggregate terms, as well as an increase in competitiveness in 

the market. The mixed results suggest that the extent to which IT investments improve the 

performance of an organization still remains uncertain. Therefore, further research in this 

area is required. 

 

2.3.2 The use of multi-dimensional criteria approaches in IT investment evaluation 

 

In the late 1990s, researchers responded to the problems in properly assessing the total 

benefits of IT investments. Many have suggested that there is a need for a more 

sophisticated approach to evaluate IT investments, and apart from the financial 
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justification, the investments’ non-financial benefits must also be included in the evaluation 

process (Lefley & Sarkis, 1997; Sarkis & Sundarraj, 2000). Anandarajan and Wen (1999), 

who studied the influence of accountants in Information and Communication Technology  

investment decisions, commented that accountants focus on factors that can be measured in 

monetary terms, and do not include in the financial analysis those factors that cannot be 

reliably measured.  

 

More recently, substantial efforts have been made to develop IT investment evaluation 

methods that can capture non-financial measures in the evaluation. Researchers suggest 

sophisticated approaches which include both financial and non-financial measures, such as 

benefits of quality, organizational learning, training and process improvement and 

innovation would improve management’s understanding of the key advantages of the 

innovation, as a complement to the traditional accounting techniques (Abdel-Kader & 

Dugdale, 2001; Ivantysynova, et al., 2009).  

 

In management accounting, researchers have realised the importance of non-financial 

information to IT investment decisions, and have attempted to study strategic management 

issues to understand the role of financial and non-financial information in supporting 

strategy formulation and implementation activities (Ittner & Larcker, 1998; McNair, Lynch, 

& Cross, 1990). Bhimani and Langfield-Smith (2007) reported that management 

accounting researchers have largely adopted a rational perspective and assume that the 

information used relies on a “mix of financial and non-financial information to support 

strategic action” (p. 4).  

 

Despite the increasing acknowledgement of multi-dimensional criteria approaches in IT 

evaluation processes among researchers, there is little evidence in the literature that 

demonsrates that multi-dimensional criteria approaches are being used in real decision 

making processes in organizations. An exception was a study completed by Bhimani and 

Langfield-Smith (2007), which investigated whether both financial and non-financial 

measures were considered important and used across strategy development and 

implementation activities. Their results showed that both financial and non-financial 
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measures were deemed important by accounting decision makers, particularly in strategy 

development activities which involved highly complex IT projects and developments. They 

found that greater emphasis was placed on financial measures in strategy implementation 

compared to strategy development. 

 

2.4 The multi-dimensional criteria approaches used in IT investment 
decision making 

 

There have been a number of theoretical multi-dimensional criteria methods for IT 

investments evaluation proposed in the IS literature. These techniques were proposed as 

alternatives to the traditional techniques used to evaluate IT-related projects. The 

techniques include the Value Analysis Method (Strassmann, et al., 1988), which applied a 

prototype system to quickly determine what is important to the users; the CSF (Crescenzi & 

Reck, 1985), which is an approach used as a benefit seeking process; and methods that 

recognize the involvement of managers in realizing the value of IT investments, such as the 

Benefit Management Approach (Ward & Daniel, 2006). However, perhaps the most well-

known investment evaluation approach associated with the use of non-financial 

performance measures in management accounting is the BSC developed by Kaplan and 

Norton (1993; 2007).  

There are several studies that demonstrate BSC being used in the decision making phase, 

where the multi-dimensional approach is applied as a decision support method when 

investing in IT (Dameri, 2005; Royer & Meints, 2009). Dameri (2005) , who studied IT 

investments in non-profit organizations, suggested that system evaluation in the pre-

implementation phase should not be carried out using only economic and financial methods 

because a revenue maximisation mission is not likely to be the priority of non-profit 

organizations. He therefore proposed that BSC be used to assist management to focus on 

the relationships between the allocation of scarce financial and human resources and social 

actions.  
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Researchers (Kaplan & Norton, 2007; Van Grembergen, 2000) attempted to apply the 

concepts of the BSC to evaluate IT investments and introduced the extension of BSC to IT 

Balanced Scorecard (ITBSC) (Van Grembergen, 2000). They claim that the BSC system 

could address the deficiencies in the traditional methods of evaluating IT-related projects 

and provide the solution to the inability to link a company’s long-term strategy with its 

short-term action.  

 

Research by Gartner Inc., an established technology research organization, proposed the 

Total Value of Opportunity (TVO) methodology for calculating the ROI for IT-enabled 

projects (Smith, 2006). In this methodology, Gartner uses the “Five pillars of benefit 

realization” framework developed by Murphy (2002) in assessing the indirect and external 

factors that impact IT initiatives. Murphy’s “Five pillars of benefit realization” framework 

has been specifically designed for value realization from IT projects, and the model 

presents a multi-dimensional approach by incorporating non-financial measures in the 

evaluation process.  

 

In this thesis, the philosophy of the ITBSC and Murphy’s “Five pillars of benefit 

realization” framework are used to develop a comprehensive tool that considers multi-

dimensional approaches to improve the IT decision making processes in universities. The 

concepts of BSC, the extension to ITBSC and the “Five pillars of benefit realization” are 

discussed in detail in the next section. 

 

2.4.1 Balanced Scorecard (BSC) and IT Balanced Scorecard (ITBSC) 

 

Introduced by Kaplan and Norton (1993), the BSC approach was designed for 

organizations as a performance measurement tool to establish driver and outcome key 

performance indicators centred around an organizations’ strategy or mission. The use of 

BSC in evaluating project performance is seen as a relevant approach for organizations that 

need to focus on the specific links between ICT investments and the organization mission 

fulfilment (Van Grembergen, 2000; Van Grembergen, Saull, & Haes, 2003). There are 
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studies that illustrate the method as a support to decision makers when making capital 

investments (Dameri, 2005; Royer & Meints, 2009).   

 

The extension from BSC to ITBSC has been developed to enable management to apply the 

BSC concept in the process of evaluating the performance of IT- related projects and IT 

functions in organizations (Martinsons, Davison, & Tse, 1999; Van Grembergen, 2000; 

Van Grembergen, et al., 2003; Van Grembergen & Van Bruggen, 1997). In his study, Van 

Grembergen (2000) proposed the ITBSC framework (Figure 2.1), which contains the four 

perspectives of the BSC, and have been modified in order to apply the four perspectives to 

an IT environment. He argues that it provides a mechanism by which organizations can 

assure effective management of their IT department and determine how well the entity (IT 

department) is performing in achieving business goals and strategies. Van Grembergen 

(2000)  provided a conceptual mapping from the traditional BSC to the ITBSC as depicted 

in Table 2.1 below.  
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Figure 2.1:  Standard IT Balanced Scorecard (ITBSC) (Van Grembergen, 2000) 

 

 

Table 2.1: Conceptual mapping from the traditional BSC to the ITBSC 
BSC ITBSC 

Financial Business Contribution (for evaluating the contribution of the IT 

department to the organization)  

Customer Customer (User) Orientation (for evaluating the customer’s perspective, 

which in an IS environment, would usually be the user of the system)  

Internal Business 

Process 

Operational Excellence (for evaluating how effective and efficient the IT 

processes are)  

Learning and Growth Future Orientation (for evaluating how well the technologies will meet 

the future needs of the organization) 
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2.4.2 Murphy’s “Five pillars of benefit realization” 

 

Murphy (2002) argued that there is a need to assess IT investments in a more 

comprehensive and balanced way. In his book, Murphy presents a framework to help 

management to achieve benefit realization from IT investment in organizations. The 

framework involves three components: a comprehensive set of perspectives called the 

“Five pillars of benefit realization” (the pillars are referred to as the WHAT); six processes 

used to achieve benefit realization based on the “Five pillars of benefit realization” 

perspectives (HOW); and the people managing the process (WHO).   

 

The “Five pillars of benefit realization” assist to “understand, evaluate, manage and retire” 

an organization’s IT investment (p. 40). Each of the pillars is described as follows:  

1) Strategic Alignment – How well the objectives of the IT/IS strategic objectives 

align with the business/organizational strategic objectives 

2) Business Process Impact – How well the IT/IS supports or improves the business 

process 

3) IT Architecture and Infrastructure – The compatibility of IT infrastructure, 

including whether upgrading has to be considered in realizing the new project 

4) Direct Payback – Elements that are seen to contribute towards the direct financial 

benefits derived from the investment, as well as benefits in terms of improvement in 

performance 

5) Risks – Estimation of risks in terms of the project itself and the risks for the 

organization as a whole 

 

The second component in Murphy’s (2002) framework is a sequence of six steps which he 

proposed be embedded within the five pillars. The first step is to assign weightings of 

importance to each of the pillars, referred to as “setting the ground rules for IT 

investments” (Murphy, 2002, p. 77). The second step is to determine the IT Value 

standards, where a series of questions under each pillar is determined and each IT project 

must be evaluated against these standards. In the third step, referred to as IT value analysis, 

the priorities of the projects are established. This is followed by the IT value project 
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management process, based on the objectives of the project and considers a stated time 

frame and identifies costs and deliverables at various stages of the project. The fifth step 

involves the presentation of positive value profiles known as the IT value management 

stage. The last step is the IT value achievement, which emphasises ongoing attention to 

sound management which maintains the project after the value is achieved. The process is 

shown in Figure 2.2.  

 

 
Figure 2.2:  IT Value Process (Murphy, 2002, p. 78) 

 

2.5 IT investment decision making at universities  
 

Reliance on technology in universities is inevitable. Therefore, to remain competitive, 

universities are investing large amounts of money into new technologies and system 

innovations (Fletcher, 2005). Universities have implemented technology in learning 

systems to assist teaching and learning processes, and at the same time, to help cut costs 

and increase productivity (Lonn & Teasley, 2009; Ruth, 2011). 
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IT investment evaluation issues long debated in other sectors, apply equally in the higher 

education sector. Several researchers report that many IT decision makers in universities 

face difficulties in justifying the value of IT investments (Mott & Granata, 2006; Wier, 

2004). In addition to this, studies also show that universities face the dilemma of relatively 

tight financial budgets with increases in demand for technology use (Lueddeke, 1999; Mott 

& Granata, 2006; Wier, 2004). It is therefore important to understand the process of IT 

decision making and to explore the use of evaluation methods in decisions about IT 

investments in universities. 

 

In terms of LMS decision-making methods in particular, review of the literature reveals that 

studies have been undertaken which focus on the justification methods used in selecting 

LMS alternatives. Some researchers have specifically focused on comparisons of the 

features of the various LMS alternatives available in the market (Lewis, MacEntee, & 

Youngs-Maher, 2002; Wainwright, Osterman, Finnerman, & Hill, 2007). However, Black, 

Beck, Dawson, Jinks, and DiPietro (2007) contended that there is not yet any 

distinguishable technical applications or tools that can be adopted by decision makers to 

assist in the process of  product differentiation in the LMS market.  

 

In addition, studies have reported that higher education institutions  are often reluctant to 

adopt methods of IT evaluation similar to those used by Goldstein (2004). He reported that 

only 15% of the 700 higher education institutions in the United States and Canada included 

in his study, had a formal process for making IT investment decisions, while 63% used the 

same process for evaluating capital investments, and the remaining 22% reported no formal 

process for evaluating IT investments.  

 

Despite this alarming report, there have been very few studies that have proposed methods 

which are tailored to the education field. Hsu, Ho, Tsai, Hwang, Chu and Chen (2012) 

examined technology-based learning research trends between 2000 and 2009, and reported 

that only around 10% of the research related to evaluation of learning systems, platforms, 

and architectures. Investment in an enterprise-wide LMS could involve hundreds of 

thousands of dollars; therefore, the evaluation and selection of a LMS is deemed crucial. 
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This emphasises the significance of having an effective evaluation method for IT 

investments in higher education institutions.  

 

2.6 Learning Management Systems (LMS)  

 

Many universities have acknowledged the importance of technology in meeting new 

challenges in education and are making efforts to keep abreast with the technology. The 

advancement of technology is not only a trend, but a necessity, especially in meeting 

customers’ (staff and students) needs, and achieving competitive advantage. Universities 

worldwide are investing in LMS for more flexible learning options, improved teaching and 

learning processes, cost reduction, improved student engagement, and for the institutions’ 

competitive advantage and reputation (Chua & Dyson, 2004; Coates, 2006; Kinkle, 2010; 

Laurillard, 2007; Mott & Granata, 2006).  

 

Virtual Learning Environments (VLE) and Course Management System (CMS) are also 

used to describe such applications. However, LMS is used to refer to a broader application 

that includes the pedagogical activities in both VLE and CMS, plus a range of 

administrative tasks (OECD, 2005). A LMS, as defined by the Organisation for Economic 

Co-operation and Development (OECD) (2005),  is “software designed to provide a range 

of administrative and pedagogic services (related to formal education settings e.g. 

enrolment data, access to electronic data materials, faculty/student interaction, assessment, 

etc.)” (p. 124).  While this definition articulates the technical nature of a LMS as software, 

Klobas and McGill (2010) provide a definition which describes LMS from a managerial 

point of view, and regard it as having functions used in supporting and managing teaching 

and learning processes. They define a LMS as “an information system that facilitates e-

learning by supporting teaching and learning activities and the administration and 

communication associated with them” (p. 115). 

 

For the purpose of this thesis, LMS are categorized into three types: open source LMS 

software, proprietary LMS software, and in-house developed/outsourced LMS software. 
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Open-source software is based on the following premise: “When programmers can read, 

redistribute and modify the source code for a piece of software, the software evolves. 

People improve it, people adapt it, (and) people fix bugs…this rapid evolutionary process 

produces better software than the traditional closed model, in which only a very few 

programmers can see the source (code)” (Wright, 2006 para 5). This definition is supported 

by the Open Source Initiative (OSI). Researchers suggest that the features of open source 

software include free distribution, source code, the licence should not be specific to a 

product, the licence should be technology neutral and the license must not restrict other 

software (Cavus & Zabadi, 2014; Koohang & Harman, 2005). Examples of open-source 

LMS include Moodle, Sakai, Claroline, Accessible Tutor (ATutor) and Knowledge 

Environment for Web-based Learning (KEWL). Cavus and Zabadi (2014), who compare 

the communication tools of six different open-source LMS, emphasize that users need to 

evaluate different open-source LMS before selecting one in order to deal with issues such 

as unclear user terms and hidden costs that occur during installation.  

 

Proprietary software is defined as “software developed by a business enterprise to generate 

profit from the licensing and rental or sale of the software itself…the source code is to be 

treated as confidential and proprietary information belongs to the developer alone.” 

(Khelifi, Talib, Farouk, & Hamam, 2009, p. 239). Examples of some well-known 

proprietary LMS include Desire2Learn, Gradepoint, Blackboard and WebCT.  

 

Quite uncommon among LMS adopters is the in-house developed/outsourced LMS. 

Internal staff or programmers develop the software internally, while outsourced LMS is 

when a software company is hired to develop a customized application based on the needs 

and specification of the organization.  

 

A LMS usually has a number of components which address the needs of users. Lewis et al. 

(2002), who compared nine LMSs based on the ability to accommodate active learning 

experiences in online courses, suggested that there are several important components of a 

LMS, which include among others, Content Development, Bulletin Boards or Discussion 



 

29 

 

Area, Audio/Video and Monitoring Student Participation and Progress. Lewis et al. (2002) 

suggested that a LMS should be able to provide all the necessary e-learning tools for 

assessment, communication, collaboration, and the creation and management of online 

learning courses. In more recent studies, researchers have reported that LMS are 

increasingly providing tools preferred by the new generation of students, such as discussion 

tools, chat rooms, wikis, blogs, e-portfolios and Web 2.0 (Jenkins, Browne, Walker, & 

Hewitt, 2011; Lonn & Teasley, 2009).  

 

Evaluation of different LMS software has been carried out by researchers since the start of 

the trend of the conversion from traditional teaching and learning methods to virtual or 

online learning from early 2000 (Al-Ajlan, 2012; Awang & Darus, 2012; Bri, Garcia, Coll, 

& Lloret, 2009; Cavus & Zabadi, 2014; Lewis et al., 2005; Paulsen, 2003). Graf and List 

(2005) compared different types of LMS, including proprietary and open source LMS, and 

found that Moodle was considered as the best software compared to others, particularly in 

terms of adaptability.  

 

Other researchers, for example Cavus and Zabadi (2014), conducted a study that compared 

different types of open-source LMS while Al-Ajlan (2012) carried out a study that 

compared ten different LMS including proprietary LMS and open source LMS. Both 

studies found that Moodle was still regarded as the best LMS when compared to other 

software. However, Cavus and Zabadi (2014) also pointed out that Moodle, and another 

open-source LMS, ATutor, provide the best communication tools and provide user friendly 

interfaces. Al-Ajlan (2012) asserted that while Moodle was still considered the best 

software, it lacks some form of Sharable Content Object Reference Model (SCORM) 

support. Apart from that, Al-Ajlan (2012) also reported that ATutor was considered to have 

the strongest usability and Claroline was well known in over 80 countries and available in 

over 30 languages.  

  

While many authors describe a LMS based on its nature and components, Reigeluth et al. 

(2008) defined a LMS based on the system with four major roles and four secondary roles 

of LMS in learning institutions. The four major roles include “record keeping for student 
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learning, planning for student learning, instruction for student learning, and assessment for 

(and of) student learning”. The secondary roles include “communication, general student 

data, school personnel information, and LMS administration” (p. 32).  

 

2.7 LMS decision making at universities 
 

Decisions about which LMS to acquire have been performed using several methods. One of 

the methods used by universities in selecting a LMS is based on the best practices of other 

universities (Krause, McEwan, & Blinco, 2009). Universities have also used the results 

from the many studies on the comparison of different LMS software to assist in making 

their decisions, focusing on the usability and adaptability of the system (Cavus & Zabadi, 

2014; Graf & List, 2005). While these methods can assist in making decisions without 

having to reinvent the wheel, these researchers asserted that a LMS decision making 

process should use multiple attributes. Few studies have been done that took consideration 

of aspects other than financial, except for the study by Pipan, Arh, and Jerman Blažič 

(2008) who introduced evaluation cycle management, which is based on multi-attribute 

decision making and usability testing. They found that user satisfaction with e-learning 

applications is significantly associated with usability, particularly the effectiveness, 

efficiency and user satisfaction from the system. Nevertheless, the elements in the multi-

attribute decision making framework used in their study focused particularly on the 

usability of the system, which includes the elements of learnability, effectiveness, 

efficiency and level of satisfaction of a LMS. Even though usability is a non-financial 

measure, a decision making process should encompass further multi-dimensional non-

financial criteria including the six perspectives in the model developed in this study. 

Therefore, previous studies on LMS decision making have not included overall 

perspectives as included in the model examined in this study and this represents a gap in the 

literature.  
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2.8 LMS adoption and benefit realisation from LMS in universities 
 

Previous research has focused on the adoption rate of technology in teaching and learning 

(Browne, Jenkins, & Walker, 2006; Hawkins & Rudy, 2007). Realising the importance of 

understanding system implementation benefit realisation, researchers (Alias & Zainuddin, 

2005; Klobas & McGill, 2010; Lonn & Teasley, 2009) have also attempted to understand 

system implementation success with regards to potential improvements in teaching and 

learning and the factors that influence LMS success.  

 

In Malaysia, several studies about e-learning and LMS implementation and success 

evaluation have been conducted (Basir, Ahmad, & Noor, 2010; Embi, 2011; Ramayah, 

Ahmad, & Lo, 2010). Many of the studies focus on post-implementation evaluation and 

benefit realisation from the LMS. For example, Alias and Zainudin (2005) focus on the user 

aspects of the LMS diffusion process at a public university in Malaysia. They emphasise 

that, in adopting a new LMS, it is important that adequate opportunities are provided for 

staff training, which also encourages staff to share knowledge and skills and provide peer 

support. Continued usage and involvement by lecturers and students (Ramayah, et al., 

2010) are also suggested to be factors that determine the benefit realisation from an 

instructional technology implementation. This is consistent with a study completed by 

Klobas and McGill (2010) who contend that the more involved a student is with the LMS, 

the stronger the benefits they obtain, and lecturer involvement affects information quality, 

which also contributes to the benefits students receive from the use of LMS.  

 

Interestingly, reports also show that there has been evidence of resistance towards LMS 

adoption in Malaysia (Alias & Zainuddin, 2005; Embi, 2011).  Embi (2011) reported that 

the  challenge faced by higher learning institutions in Malaysia in relation to the utilisation 

of LMS is that academic staff may be too complacent about their current teaching practices, 

thus resulting in resistance to adopting a new LMS. He also reported that some staff might 

resist accepting a new LMS because of other factors such as not being well versed in IT, 

lack of technical support and perceptions of the system being an additional burden to 
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existing teaching. Nevertheless, Alias and Zainudin (2005) explain the contradictory high 

rate of adoption evidenced in their study, as perhaps due to the fact that academic staff are 

“forced into adopting instructional technology innovation through directives from the 

(Malaysian) education ministry” (p. 27). 

 

2.9 Summary 
 

In this chapter, the importance of multi-dimensional approaches to IT decision making, 

which include non-financial measures was discussed. The importance of realizing IT value 

from the implemented system and the problems in identifying and realizing IT value from 

IT investments in organizations were also reviewed. Different techniques and approaches 

developed to assist in resolving the problems in realizing IT value in organizations were 

examined. Important perspectives for this research were derived from Kaplan and Norton’s 

(1993) BSC, and Van Grembergen’s ITBSC (2000) approaches, and Murphy’s (2002) 

“Five pillars of benefit realisation”, which were considered relevant in developing a 

decision making model to assist in better decision making processes. 

 

From the issues related to problems in realizing IT value, an abundance of multi-

dimensional IT investment evaluation methods have been proposed by researchers in the IS 

field. However, there is very little evidence that these methods are considered in the IT 

evaluation processes used in education, in particular, higher education institutions. Studies 

were identified which emphasise the issues around realising benefits from a LMS  and the 

factors which are important in LMS decision making processes, and have been highlighted 

in this chapter as relevant for this research.  
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Chapter 3 – Methodology 
 

3.1  Introduction 
 

This chapter first presents an overview of the methodology used in this thesis. This is 

followed by a description of how the participants were selected, the data collection process, 

which involved qualitative and quantitative methods, and the methods used for analysing 

the research data.  A detailed discussion of the research activity in each phase follows and 

the chapter concludes with a discussion about research quality. 

 

3.2 Research design  
 

The four phases of the research described in this thesis are based on guidelines using the 

Design Research (DR) approach (Collins, 1992; Collins, et al., 2004; Hevner, March, Park, 

& Ram, 2004; March & Smith, 1995; Oates, 2006; Vaishnavi & Kuechler, 2004). The four 

phases involved in the development of the LMS decision-making model are depicted in 

Figure 3.1.  

 

The first phase involved obtaining an overview of the current practice in making decisions 

about the adoption of a LMS. It involved an exploratory study conducted using interviews 

with two IT managers from an Australian university. An initial design of the LMS decision 

making model was developed from this phase. At the end of this phase, the model consisted 

of seven perspectives, which were considered to be important in a LMS decision making 

process. 

 

The second phase involved refinements of the initial design of the LMS decision making 

model and an evaluation of the model. Interviews were conducted with 15 LMS decision 

makers from 11 different universities in Malaysia. The result from this phase was a 

conceptual LMS decision-making model with suitable criteria, and indicators of the criteria, 
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for each of the perspectives. The appropriateness of each perspective was also reviewed. 

Some observations were made during the initial stage of the data collection and analysis, 

which suggested that the appropriateness of the seven perspectives used in the initial stage 

of this phase should be reviewed. This resulted in the inclusion of six perspectives in the 

conceptual LMS decision-making model at the end of Phase 2.  

 

Figure 3.1:  The development of the LMS decision making model  

 

 In the third phase, a detailed design of the LMS decision making model was developed 

based on the conceptual design of the model from Phase 2. Six decision makers were asked 

to evaluate the importance and feasibility of each criterion and indicator listed under each 

perspective in the LMS decision making model. The result from this phase was a detailed 

design of the model which included criteria and indicators that were considered to be both 

of high importance and feasible to assess.   

 

In the fourth phase, a LMS decision making tool was developed based on the detailed 

design of the LMS decision making model from Phase 3. This phase involved an extended 
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evaluation of the LMS decision making tool, where the tool was tested by ten decision 

makers, who used it to decide between two LMS alternatives given in a scenario-based 

approach questionnaire. The model was then completed and finalised at the end of phase 4. 

 

3.3 The Design Research method 
 

DR is an  approach that consists of model development  and evaluation activities to refine a 

developed design (Brown, 1992; Collins, et al., 2004). Originating from the design sciences 

of engineering and architecture, DR method is inherently a problem solving process 

(Hevner, et al., 2004), which is particularly concerned with the creation of a purposeful 

artefact for a specified problem (Bowler & Large, 2008; Hevner, et al., 2004; March & 

Smith, 1995). 

 

There are four types of IT artefacts which may derive from a DR, defined as constructs, 

methods, models and instantiations (Hevner, et al., 2004; March & Smith, 1995). March 

and Smith (1995) explain that a construct constitutes a conceptualisation within a domain, 

such as that of an entity in data modelling. Construct artefacts are produced in the form of 

language which  describes the problem and the solution, and contribute in the construction 

of a model (March & Smith, 1995).  

 

A model is a set of statements that express the relationships among constructs, presented in 

a form of an abstraction or representation. Model artefacts are as such models which are 

developed using the Entity Relationship Model and Process Flow Model (Iqbal, 2010). 

 

A method is a set of steps or algorithms that facilitate the construction of a problem and 

further facilitate the transformation of the problems or user needs into system requirements. 

Method artefacts can be in the form of described processes through textual descriptions and 

best practices in the field (Hevner, et al., 2004). 
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An instantiation is explained as “the realisation of an artefact in its environment” where it 

operationalises constructs, models, and methods.  There are research efforts that have 

focused on the creation and evaluation of methods (Marakas & Elam, 1998), models 

(Simon, 1996; Winter, 2008) and constructs (Bodart, Patel, Sim, & Weber, 2001; Geerts & 

McCarthy, 2002). However, much IS research has focused on the instantiation (system) 

class of artefacts (Conlon, Hale, Lukose, & Strong, 2008; Wang & Liao, 2008).  

 

The characteristics of the DR include  interventionist, iterative, process and theory oriented 

(Bowler & Large, 2008; Van Den Akker, et al., 2006).  Van Den Akker et al. explain these 

characteristics as follows: 

1) Interventionist, where the research aims at designing an intervention and putting it 

into the real world to see how it works 

2) Iterative, where the research incorporates a cyclic approach of design, evaluation 

and revision, called progressive refinement 

3) Process-oriented, where the focus is on understanding and improving the processes. 

The evaluation is an ongoing process following the design changes 

4) Theory-oriented, where the design is based upon theoretical propositions and field 

testing of the design contributes to theory building 

 

As discussed in Section 1.4, the purpose of DR is to link research with practice (Bowler & 

Large, 2008; Van Den Akker, et al., 2006).  A thorough evaluation of the artefact is very 

important, and the artefact should be effectively communicated both to researchers in the 

field and practitioners. Bowler and Large (2008) add that DR however, is more than just 

making things to see if they work; rather it “expands the design-test cycle to include 

explain and practice producing usable designs while simultaneously explaining why the 

designs work” (p. 40). 

 

Several papers provide useful guidelines on using a DR approach in conducting research. 

However, the guidance does not specifically offer formal procedures for obtaining data 

through any specific methods or mixed methods (Bowler & Large, 2008; Peterson & 

Herrington, 2005). Hevner et al. (2004) outline some important guidelines to assist 
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researchers and practitioners to understand the requirements of adopting the DR method.  

The guidelines were further expanded (Hevner, March, Park, & Ram, 2006; Van Den 

Akker, et al., 2006) in which the processes of iteration and intervention into the real world 

were emphasized as among the important elements in the DR approach. More recently, 

several studies were undertaken to extend the understanding of the DR method approach 

(Geerts, 2011; Kuechler & Vaishnavi, 2012; Peffers, Tuunanen, Rothenberger, & 

Chatterjee, 2007; Wang & Wang, 2010). Peffers et al.(2007) proposed the Design Science 

Research Methodology (DSRM), which is an extension of the model developed by 

Vaishnavi and Kuechler (2004). It was developed with the aim of “improving the 

production, presentation, and evaluation of design science research while being consistent 

with the principles and guidelines of design science research established in previous 

research studies” (Geerts, 2011, p. 143).  

 

The research described in this thesis used the model developed by Vaishnavi and Kuechler 

(2004), which proposed that all designs using a DR approach should comprise of five major 

phases: awareness of problems, suggestions, development, evaluation and conclusion. 

Vaishnavi and Kuechler (2004) suggested that the first phase, “awareness of problems” is 

where the problem and potential solution are set out, at least in functional terms. Thus it is 

essential to acquire sufficient information from this phase. The second phase provides 

suggestions for a problem solution using the “existing knowledge/theory base for the 

problem area”. The “development” phase is where an “attempt at implementing an artefact 

according to the suggested solution is performed”. The “evaluation” phase is where the 

model is evaluated. The phases of development, evaluation and further suggestion are 

iteratively performed. The final “conclusion” indicates termination of the project. This 

iteration flow is shown in Figure 3.2. 
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Figure 3.2: Reasoning in the Design Research cycle (Vaishnavi & Kuechler, 2004, p. 3) 

 

Researchers argue that research must be able to make contributions to both academia and 

practice. Research should necessarily make a scientific contribution by adding value to 

existing theory, and research should also be able to assist practitioners in solving practical 

problems (Cole, Purao, Rossi, & Sein, 2005). Researchers have reported problems in 

achieving the objectives from intervention processes, and reported that “the problem of 

dealing with messy real-world experimental environments has yet to be resolved” (Peterson 

& Herrington, 2005, p. 25). Therefore, it was proposed that the artefact from this project 

should be tested by decision makers in their real decision making processes. However, 

there were risks that insufficient universities would be willing to apply the artefact to real 

decisions within the time limits for this thesis. Therefore, a scenario-based evaluation was 

used instead, where the participants were presented with a common situation faced in LMS 

decision making, and the artefact could be tested by the decision makers using the decision 

making scenario. 
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3.4 Design of the framework for the LMS decision making model  
 

In this thesis, the ITBSC (Kaplan & Norton, 2007; Van Grembergen, 2000)  and Murphy’s 

“Five pillars of benefit realization” framework were used as the starting point to develop a 

comprehensive tool to improve LMS decision making processes in universities.  

 

3.4.1 ITBSC  

 

Kaplan and Norton’s BSC and its extension ITBSC introduced balanced and inclusive 

approaches that integrate multi-dimensional measures in evaluation techniques. The ITBSC 

is a performance measurement tool that combines financial evaluation with metrics that are 

used to measure alignment with an organization’s strategic objectives. In the ITBSC 

framework, Van Grembergen (2000) proposed that the “customer perspective” should be 

termed “user orientation” which is deemed appropriate for  the IS environment, and further 

suggested that management should select a set of metrics, not only for the financial 

perspective but also for three other perspectives, which are the user, the business process  

and the learning and growth perspective. 

 

 
Figure 3.3: Four perspectives in ITBSC approach  

 

Four perspectives in ITBSC 
approach 

Financial perspective 

Business process perspective 

User perspective 

Learning and growth perspective 
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The BSC and ITBSC approaches comprehensively expand the dimensions of evaluation 

criteria, as multi-dimensional perspectives are incorporated in the approach. However, the 

criteria from the four perspectives used in these approaches seem to be lacking certain non-

financial measures, particularly in terms of the technical aspects of system adoption, and 

aspects concerning risk factors in IT investments. 

 

3.4.2 Murphy’s “Five pillars of benefit realization” 

 

Murphy (2002) suggested that there is a need to assess IT investments in a more 

comprehensive and balanced way and developed a framework to evaluate IT investments 

using the “Five pillars of benefit realization”.  

 

As explained in Section 2.4.2, the “Five pillars of benefit realization” framework defines 

the relationship between the business context and IT investment management. In his model, 

Murphy (2002) suggested that organizations should also attempt to quantify all the impacts 

of an IT investment including the impact on the compatibility of IT infrastructure, and the 

risks and uncertainty factors related to IT investments, thus assisting the business to gain 

value from IT.  

 

 
Figure 3.4:  Murphy’s “Five pillars of benefit realization” 
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3.4.3 Framework of the LMS decision making model 

 

In the initial stage of this thesis, the perspectives in ITBSC and Murphy’s “Five pillars of 

benefit realization” were integrated to develop the LMS decision making model. Six 

perspectives were derived from the integration of Murphy’s “Five pillars of benefit 

realization” with the ITBSC framework. The mapping of both frameworks to the LMS 

decision making model is depicted in Figure 3.5. The perspectives included in the initial 

LMS decision making model were Direct Payback, Business Process, Users, Learning and 

Growth, IT Infrastructure, and Risk and Uncertainties. Each of the perspectives is discussed 

in detail in the following sections. 

 

 
Figure 3.5: Mapping of ITBSC and Murphy’s “Five pillars of benefit realization” 

frameworks to the initial LMS decision making model 
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3.4.3.1 Direct Payback perspective   

 

The Direct Payback perspective considers the elements that contribute towards the direct 

financial benefits derived from an investment, as well as other benefits in terms of 

performance measures of the quality of teaching and learning. The benefits can be 

classified into: 

1) Financial benefits, which include any kind of financial impacts. A favourable 

financial impact is usually required by management of the institution of higher 

education in terms of cost reduction  (Mott & Granata, 2006; Wier, 2004)  

 

2) Non-financial benefits, which include those benefits which can’t be measured 

(intangible benefits) and the non-financial benefits which can be measured. 

Intangible benefits include improvements in quality and processes, which can also 

contribute towards improvement in teaching and learning. These intangible benefits 

could be achieved through the intangible effects like sustainable competitive 

advantage and better project control (Dehlin & Olofsson, 2008; Henderson & 

Venkatraman, 1999). Non-financial benefits which can be measured can’t be 

expressed in financial terms (Brynjolfsson & Yang, 1997). Instead they can be 

measured using alternative measure of business performance (O'Neil Jr, Bensimon, 

Diamond, & Moore, 1999). In a LMS implementation, the non-financial benefits 

which can be measured could include academic performance measures such as 

student pass rates, graduation rates and percentage of graduates employed upon 

graduation (Umashankar & Dutta, 2007). However, McGill and Klobas (2009), who 

studied the role of task–technology fit in LMS success, found  that while students 

felt that the LMS positively contributed to their learning, this was not reflected in 

their grades, suggesting that student pass rates may not be included as a direct 

benefit derived from LMS implementation.  
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3.4.3.2 Impact on a University’s Processes perspective 

 

The Impact on University’s Processes perspective considers the impacts of a LMS adoption 

in terms of better processes in administration of teaching and learning activities. LMS 

adoption may have different impacts in terms of process for instructors and students, and 

for the administration of a university. For instructors, the adoption of a LMS may have 

impacts in terms of effectiveness in meeting the demands of students (Lawrence & Sharma, 

2002). For students, LMS adoption may have a positive impact on student engagement in 

learning activities (Coates, 2006), providing a more flexible way of learning, and in turn, 

may improve time-to completion and graduation rates (Mott & Granata, 2006). LMS 

adoption could also improve administrative processes in terms of course scheduling and 

exam scheduling and other administrative support activities, such as handling student and 

faculty staff data, and evaluating student performance (Reigeluth, et al., 2008). This relates 

to the positive impact of LMS adoption in terms of faster and better information flow.  

 

3.4.3.3 Users perspective  

 

The Users perspective considers the impact of LMS adoption on the user. The users in this 

perspective include students, academic staff and administration staff. Elements that have an 

impact on users, especially in terms of users’ satisfaction, are relevant to this perspective. 

LMS adoption may also improve student engagement (Coates, 2006). 

  

Several researchers, who have studied the use of BSC as a method to evaluate potential 

systems have suggested that user satisfaction is an important criterion to consider (Cribb & 

Hogan, 2003; Ruben, 1999). Ruben (1999), who used a BSC approach in developing higher 

education excellence indicators, suggested that user satisfaction with academic programs, 

support services and facilities are some measures that should be incorporated. Cribb and 

Hogan (2003), who developed a Library Balanced Scorecard for their university, identified 

some important criteria, which include satisfaction with resources, services and facilities, 
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effective communication, as well as the quality, relevance and appropriateness of 

information resources provided.  

 

The LMS adoption can also have adverse impacts on users. It can have an impact on 

instructors, where they may need to spend time on learning a new system in order to 

improve the quality of their teaching with the enhanced technology (Klobas & McGill, 

2010). The adoption of a new system should consider both positive and negative impacts on 

users in order to achieve a successful system implementation.  

 

3.4.3.4 Learning and Growth perspective 

 

The Learning and Growth perspective considers how the sustainability and growth of the 

system can be maintained. In this perspective, empowerment and innovation are important 

in order to attain continuous improvement (Kaplan & Norton, 1993). Human capability in 

terms of skills and confidence with technology are also important measures for this 

perspective. In the initial stage of this thesis, Learning and Growth was considered as a 

separate perspective from the IT infrastructure perspective. However, there was a 

possibility that these two perspectives could be integrated, as they are both concerned with 

the system’s future growth and capability to support users’ future needs, and cope with 

future enhancements in technology.   

 

3.4.3.5 IT Infrastructure perspective 

 

The IT Infrastructure perspective considers the ability to realise value from the LMS 

adoption through effective management of IT infrastructure. In this perspective, it is 

important to consider the requirement for IT infrastructure to be able to provide the 

functionalities that are desired from the adoption of a LMS, as well as how well the IT 

infrastructure can be maintained in terms of future growth and development. 
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This perspective recognises that in the process of implementing a LMS in universities, it is 

important to take into account aspects of integration with existing systems, such as the 

student information/administration, the library, and the ability of the LMS to be compatible 

with future developments of add-on systems for extended or more enhanced features.   

 

3.4.3.6 Risks and Uncertainties perspective 

 

The Risks and Uncertainties perspective considers the estimation of risks and uncertainties 

from the adoption. It is important to reduce these risks to be able to achieve successful 

implementation of the new LMS and to reduce the possibility of failures and 

disappointment in the system implementation. In this perspective, there are potential 

organizational and technical risks. These potential risks may vary between organizations, as 

well as within the organization, and over time. Therefore, it is important to consider 

whether these risks can be minimized or may have serious ramifications for the university. 

 

3.5 Phase 1 – Explore the practice of LMS decision making  
 

Figure 3.6 provides a summary of the objectives of each phase of the research and indicates 

the chapter that presents the results. In Phase 1 of the research, interviews were conducted 

to achieve the first secondary-research objective of this research, which was to obtain an 

understanding about the role and value of non-financial measures in the evaluation of LMS 

alternatives. The objectives to be achieved by the end of this phase were: 

1) To obtain an overview of the LMS decision making process in a university 

2) To obtain further understanding about whether decision makers use the six 

perspectives proposed in the initial LMS decision making model   

3) To obtain an understanding about whether there was a need for a LMS decision 

making model which integrates the non-financial measures in order to improve the 

process of decision making 
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Figure 3.6:  Objectives of each phase and the results chapter associated with each phase 
 

 
PHASE 1  

Exploring the 
practice of LMS 
decision making 

PHASE 2  
Conceptual design 

and evaluation of the 
LMS decision 
making model 

PHASE 3  
Detailed design and 

evaluation of the LMS 
decision making model 

PHASE 4  
Evaluation by 

practitioners in the 
field 

 Obtaining an understanding about theories 
and practices of LMS decision making in 
universities. 

 Exploring the feasibility of integrating 
non-financial measures in LMS decision 
making practices. 

 Obtaining an understanding about whether 
decision makers consider the six 
perspectives proposed in the initial LMS 
decision making model in their LMS 
decision making. 

 Identifying the criteria and 
indicators  used in LMS decision 
making 

 Developing a conceptual design 
of the LMS decision making 
model. 

 Conducting an evaluation of the 
criteria and indicators under the 
six perspectives in the 
conceptual design of the model 
for their importance the 
feasibility 

 Developing a detailed design of 
the LMS decision making model 

 Conducting further tests on the 
detailed design of the LMS 
decision making model 

 Finalizing the LMS decision 
making model 

CHAPTER 4 

CHAPTER 5 

CHAPTER 6 

 

CHAPTER 7 

 
The result chapter that 
expands the phase 

Objectives of the 
phase  

Phase  
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3.5.1 The interview processes 

 

A small exploratory study was conducted at the University of Western Australia where two 

IT managers from different administrative units were interviewed. The participants were 

contacted initially by phone and subsequently by e-mail to give a detailed explanation of 

the research. The Information Letter about the project and the Consent Form2 for 

participating in Phase 1 of this research are included in Appendix I and Appendix II 

respectively. The two participants were interviewed on campus for approximately 60 

minutes each.  

 

The following six questions were asked: 

1) What are the major steps and criteria in justifying a LMS? 

2) Is there a policy that requires an expected Return on Investment or other methods of 

evaluating financial benefits of LMS adoption? 

3) Does the university take into account non-financial measures in the decision making 

process?  

4) If yes, what are the criteria used? 

5) If no, how would you perceive the value of integrating non-financial measures in the 

decision making process? 

6) To what extent is the university able to assess these non-financial measures if they were 

going to be included in the decision making process? 

7) What are the costs and benefits of assessing these measures? 

 

To ensure consistency, an interview protocol (see Appendix III) was used as a guide for 

each interview.  

                                                 
2Approval from the Ethics Committee was obtained prior to conducting Phase 1 research activity (Reference 

number RA/4/1/4380) 
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3.5.2 Qualitative data analysis 

 

The interviews conducted in this phase were recorded. The data from the audio-recordings 

were transcribed into Microsoft Word files. An example of the transcription is depicted in 

Appendix IV. 

 

The transcriptions of the interviews were analysed. The data obtained from both transcripts 

were compared and similar concepts for each question were combined. The concepts were 

then supported by the quotations from the transcripts.  

 

The initial design of the LMS decision model was based on an extensive literature review, 

which proposed that LMS decision making criteria should be considered from six multi-

dimensional perspectives (refer to Section 3.4.3). In order to obtain an understanding as to 

whether decision makers consider criteria from these perspectives, the criteria that emerged 

from the qualitative data were grouped into the relevant perspective, based on the 

association with the perspective. From the qualitative data, other perspectives considered 

relevant to the LMS decision making process, apart from the six perspectives originally 

proposed in the model, were also identified and included in the model. The initial design of 

the LMS decision making model was then refined. The refined LMS decision making 

model with seven perspectives from this phase was then further evaluated in the next phase 

(Phase 2).  

 

3.6 Phase 2 – Conceptual design and evaluation  
 

In Phase 2 of this research, a conceptual design of the LMS decision making model was 

developed based on the refined LMS decision making model derived from Phase 1 

(Exploring the practice of LMS decision making phase). The objectives of Phase 2 were: 

1) To identify the criteria used in LMS decision making and the indicators used to 

measure these criteria in each of the perspectives.  
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2)  To develop a conceptual design of the LMS decision making model and to evaluate 

the fitness of the model design. This incorporated the criteria and indicators into the 

seven perspectives in the model, derived from Phase 1, and refining the model 

based on the participants’ comments on the appropriateness and suitability of the 

criteria and indicators that were associated with each perspective. 

 

3.6.1 The participants 

 

The participants consisted of IT managers and non-IT managers/other staff who were 

involved in LMS decision making at Malaysian universities. It was necessary to include 

different types of managers, as universities in Malaysia typically have varied departments 

that govern LMS and e-learning. Embi (2011), who did a comprehensive study on the 

implementation of e-learning in universities in Malaysia, found that most universities place 

their e-learning governance under the Information Technology Centre, while a smaller 

number place e-learning under the Academic Development Centre and Centre for Teaching 

and Learning. 

 

In 2010, in Malaysia, there were 20 public universities, 16 private universities, four foreign 

university branch campuses, 17 university colleges, 22 polytechnics, 37 community 

colleges and about 500 private colleges(MOHE, 2010). This thesis only focuses on LMS 

decision making at the 20 public universities and the 16 private universities. In order to 

ensure that a wide range of universities were included, a subset of the universities were 

identified based on the categories which are depicted in Table 3.1.   

Table 3.1: Categories used to select universities 

Category description 
Level of LMS adoption 
Location of university  
Multimedia Super Corridor (MSC) status 
Year of establishment 
Type of university (public or private, broad or technical) 
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Information about each university’s level of LMS adoption, location, Multimedia Super 

Corridor (MSC) status, year of establishment and type of university (public or private, 

broad or technical) was collected using each university’s web site. Sixteen universities, 

(nine public and seven private universities) with a variety of levels of adoption, types of 

location, MSC status, years of establishment and types of university, were initially 

selected. This was to ensure that the data gathered was comprehensive and gave rich 

information about LMS decision making in a range of universities.  

 

The managers from the 16 universities were contacted. Each university’s web site was used 

to obtain the contact details of each IT manager. The potential participants were initially 

contacted by e-mail and phone, and subsequently by e-mail to provide a detailed 

explanation of the research.  

 

Information about the key person (other than the IT-manager) who was involved in LMS 

decision making was unavailable from university websites. Therefore, IT managers who 

agreed to participate were requested to recommend at least one non-IT manager who had 

been involved in the LMS decision making at their university. The non-IT managers were 

then contacted by e-mail and phone to invite them to participate in this research. Those who 

were interested were subsequently given a detailed explanation of the research by e-mail. 

The Information Letter and the Consent Form3 to participate in Phase 2 of this study can be 

found in Appendix V and Appendix VI respectively. 

 

A total of 15 participants were available to be interviewed (eight IT-managers, seven non-

IT managers). These were from 11 universities only (eight public universities and three 

private). Nonetheless, the 11 universities varied sufficiently in terms of all the categories as 

shown in Table 3.2. Of the eight public universities, three were located in urban areas. Five 

had been granted MSC status. The universities also varied in terms of age from a range of 

                                                 
3 Approval from the Ethics Committee was obtained prior to conducting Phase 2 research activity (Reference 

number: RA/4/1/4528) 



 

51 

 

four years through to 41 years. They also varied in terms of type, which consists of 

research universities, broad universities and specific technical universities.  

 

Table 3.2:  Characteristics of participating universities 

 University 

Public  

/Private 

E-learning 

adoption 

Location  

(Rural/Urban) 

MSC 

Status 

(Yes/No) 

Year  

Established 

University  

type 

1 U1 Public Outsourced Urban Yes 1970 Research  

2 U3 Public Moodle Rural Yes 1984 Management 

3 U4 Public Outsourced Rural Yes 1997 Teaching 

4 

U5 Public In-house 

developed Urban No 1999 Broad 

5 U6 Public Moodle Rural No 2007 Broad 

6 U7 Public Claroline Rural Yes 2002 Engineering 

7 U8 Public Moodle Rural No 2006 Broad 

8 

U9 Public 

Outsourced Urban Yes 2006 

Military 

training 

9 U13 Private 

In-house 

developed Urban Yes 1997 Multimedia 

10 U15 Private Moodle Rural Yes 1997 Engineering 

11 U16 Private Moodle Urban No 2005 Broad 

 

Table 3.3 summarises the affiliation of each participant and the roles held by each. The 

non-IT managers varied in terms of different roles in LMS decision making (IT managers, 

non-IT managers, administrative and academician). 
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Table 3.3:  Variety of participants in terms of roles held in LMS decision making 

University 

(code) 

Number of 

participants 

IT 

manager 

(code) 

Non IT Managers 

(code) 

Non IT Managers post held 

U1 1 U1IT  - 

U3 2 U3IT U3NonIT Teaching and learning 

U4 1  U4NonIT Teaching and learning 

U5 1  U5NonIT Research, Development & Commercialization 

U6 2 U6IT U6NonIT Content development manager 

U7 1 U17IT  - 

U8 2 U8IT U8NonIT Content development manager 

U9 2 U9IT U9NonIT Technical executive 

U13 1 U13IT  - 

U15 1  U15NonIT E-learning unit 

U16 1 U16IT  - 

Total  15 8 7  

 

3.6.2 The interview 

 

Appointments with all 15 participants were set up using e-mails and phone calls prior to the 

interviews. Agreements were made to conduct the interviews at a venue and time 

convenient to each participant. All the participants were interviewed at their respective 

universities in Malaysia during an overseas research trip from December 2010 to February 

2011. The participants were interviewed for approximately 60 minutes each. The interviews 

were recorded using an audio tape recorder. The qualitative data from the interviews were 

coded and analysed. The thematic analysis method (Patton, 2002) was used in the process 

of assigning codes to the units of data and identifying repetitive patterns and ensuring 

consistencies (Saldaña, 2009). The qualitative data were analysed using an inductive 

approach where the categories of criteria and indicators were not determined before the 

interview (Babbie, 2005). 
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3.6.3 Pilot interview 

 

A pilot interview for Phase 2 was conducted with an IT manager from one university in 

Malaysia prior to the real interview process. An interview protocol was used as a guide for 

the interview (refer to Appendix VII). The aim of the pilot interview was to ensure clarity 

of the questions and to check that the length of the interview was within the expected 

duration.  

 

The pilot interview highlighted that two questions were not clearly understood by the 

participant, and therefore amendments were made to ensure better clarity. The two initial 

questions were: 

Q6: In your opinion, to what extent would the university be able to assess and evaluate 

non-financial measures or indicators for each of the criteria (above), if they were to be 

included in the decision making process? 

Q7: In your opinion, what are the costs and benefits of assessing non-financial measures? 

 

The first question was reviewed and found to be unsuitable for this stage of the research. It 

was important to revisit the objective of this phase, which was to explore the criteria that 

are to be taken into account in the LMS decision making process. The review suggested 

that this question would be more appropriate in the third phase. Once the criteria and 

indicators were identified, the participants could be asked to evaluate the feasibility of 

assessing and evaluating the criteria and indicators of the detailed design of the model. This 

question was therefore removed from the interview guide. 

 

The second question was clarified and the new version of this question was: 

 

To integrate non-financial measures in LMS decision making processes will probably 

involve a lot of effort and probably have associated costs, for example, to prepare surveys 

to take into account the users’ view. In your opinion, what are the costs and benefits of 

assessing these non-financial measures? 
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Changes were made to the interview protocol and the updated protocol was used in the real 

interviews (Refer Appendix VIII). 

 

3.6.4 Data coding and analysis for identifying criteria and indicators 

 

The qualitative data from this phase were coded and analysed using thematic analysis 

(Patton, 2002), which involves assigning each unit of data its own unique code and 

identifying “repetitive patterns of actions and consistencies” from the  interview data 

(Saldaña, 2009, p. 5). An inductive method was used where the aim of the approach is to 

discover patterns with no preconception (Babbie, 2005). Hence, the categories of criteria 

and indicators were not determined in advance before the data were collected.  

 

Data coding was performed to identify the themes and categories of qualitative data under 

each of the perspectives. Data coding is a cyclical process, where usually several cycles of 

coding processes are needed for a good coding result, and the cycles of coding processes 

are performed to manage, filter, highlight, and focus the salient features of the qualitative 

data with the aim to generate categories, themes, concepts and build theories (Creswell, 

2013; Saldaña, 2009). To achieve a good coding result, it is essential to refine the contents 

of each category of the data (Rubin & Rubin, 1995) by developing rules for inclusion 

normally in the form of a propositional statement (Maykut & Morehouse, 1994; Saldaña, 

2009). 

  

Researchers use different types of data coding including attribute coding, structural coding 

and descriptive coding and the decision as to which method to select depends on how 

appropriate the coding method is to the type of research (Saldaña, 2009). In this study, the 

transcripts were scrutinised thoroughly to categorize groups of patterns into each of the 

different perspectives. A descriptive coding approach (Miles & Huberman, 1994; Saldaña, 

2009) was used, where the coding was performed to identify topics. Descriptive codes were 

expressed in a word or short phrases, which were used to analyse the basic data categories 

of criteria and indicators, and to assist in further analytical work. Saldaña (2009) posits that 
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descriptive codes can also be assigned to more detailed sub codes, “depending on the 

volume of data, specificity or amount of detail” needed for the categorization (p. 72). In this 

research, sub topics are assigned into criteria and indicators according to each of the six 

perspectives in the LMS decision making model. The number of categories under each 

perspective was identified from the coding cycles and was in the range of three to eleven 

for a perspective. The number of categories was considered acceptable based on a coding 

process suggested by Creswell (2007) which specifies that there should not be not more 

than 25-30 codes.  

An important and challenging step at this stage was to look for convergence, which 

identifies “recurring regularities” in the qualitative data from the interviews (Patton, 2002, 

p. 465). From these regularities, patterns were developed which could later be sorted as 

categories of criteria, and sub-categories under each of the criteria were later categorised as 

the indicators. Some indicators also emerged indirectly through the responses given by the 

interviewees, and were later interpreted as the indicators for some criteria.  

 

To ensure a rigorous analysis, the transcriptions were read several times to identify 

potentially overlooked criteria and indicators. The audio-recordings were also reviewed 

iteratively to capture detailed supporting quotes and to ensure that there were no mistakes 

in interpreting the data. To address the trustworthiness of the analysis, a supervisor re-

checked and reviewed the codes for accurateness.  

 

It was important to carefully check for criteria which appeared in two (or more) different 

perspectives, or which had similar meanings or appeared to be redundant. Several criteria 

of this nature were identified and adjusted accordingly. This process also involved 

simplifying some criteria that were explained in long sentences. Some of the criteria with 

long explanations were carefully revised, and the criteria which contained two different 

criteria were separated and placed under the appropriate perspectives. 
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3.7 Phase Three – Detailed design and evaluation  
 

In Phase 3 of this research, the conceptual design of the LMS decision making model that 

resulted from the previous phase (Phase 2 – Conceptual design and evaluation phase) was 

further evaluated. The criteria and indicators under the six perspectives in the conceptual 

design of the model (note: one perspective was removed during Phase 2 analysis) were 

evaluated for 1) the importance of the criteria and indicators in the model, and 2) the 

feasibility of obtaining the indicators as measures for criteria in the model. Semi-structured 

interviews were conducted with the six LMS decision makers, with the objective to obtain 

their feedback on the conceptual design of the LMS decision making model components. 

The results from the evaluation and interviews were then used in developing a detailed 

design of the LMS decision making model. The details of the evaluation and interview 

processes are discussed in this section. 

 

3.7.1 The participants 

 

The participants for this phase (Phase 3) were identified in the data gathering process in 

Phase 2 (Conceptual design and evaluation phase), where all 15 participants who 

participated in Phase 2 were invited to further participate/contribute to evaluate the 

conceptual design of the LMS decision making model in Phase 3. Of the 15 participants in 

Phase 2, six were interested in evaluating the model and providing feedback for the 

development of the detailed design of LMS decision making model. The six participants 

were all LMS decision makers who were involved in LMS decision making processes and 

each came from a different university in Malaysia.  

 

3.7.2 The evaluation process 

 

In Phase 3, the model was evaluated in two stages. The six participants, who indicated that 

they were willing to participate during Phase 2, were contacted again in June 2011 at the 
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initial stage of Phase 3. Each of the six participants was sent an email with three 

attachments: an Information Letter4, a Consent Form (see Appendix IX and X), and the 

conceptual design of the LMS decision making model as part of a spreadsheet in Microsoft 

Excel (an example of the spreadsheet is depicted in Appendix XI). The participants were 

asked to evaluate the spreadsheet and to return it by email together with the signed Consent 

Form before the interviews could be conducted.  

 

3.7.2.1 Evaluation of the model  

 

The participants were asked to perform an initial evaluation of the model and to provide 

feedback. The spreadsheet that was sent consisted of eight worksheets. The first worksheet 

presented general information about the research and the LMS decision making model. The 

second worksheet presented the definition of each of the six perspectives included in the 

model, and then each of the six subsequent worksheets presented the criteria and indicators 

that emerged under each perspective from the analysis in Phase 2. In order to perform the 

evaluation on the model, the participants were asked to: 

1) rate each indicator on a scale ranging from “Not at all important” (0) to “Highly 

important” (10), with regards to how important it is to include the indicator in the 

LMS decision making process 

2) rate each indicator on a scale ranging from “Not at all feasible” (0) to “Strongly 

feasible” (10), with regards to the feasibility of the university assessing and 

evaluating the indicator, if it was to be included in the LMS decision making 

process 

3) include any new criteria or indicators not already in the list, which they felt were 

relevant  

 

                                                 
4 Approval from the Ethics Committee was obtained prior to conducting Phase 3 research activity (Reference 

number: RA/4/1/4880) 
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Eleven point scales were chosen to increase interpretability (Arkes, González‐Vallejo, 

Bonham, Kung, & Bailey, 2010). The respondents were asked to enter their scores in the 

boxes at the end of each indicator in order to give their ratings. Additional criteria and 

indicators could be added in the space provided at the end of the list of criteria under each 

perspective (see Appendix XI for an example of one of the worksheets). 

 

3.7.2.2 The interviews 

 

Once the initial evaluations were received, interviews were conducted three or four weeks 

later to obtain further feedback on the LMS decision making components. The participants 

were contacted through emails and phone calls to arrange appointments to conduct the 

interviews. Apart from obtaining the participants’ feedback on the model design 

components, any additional criteria or indicators that they may have provided in the 

spreadsheet were discussed.  

 

The interviews were conducted at a distance via the online communication software 

application, Skype. MP3 Skype Recorder, a freeware automatic Skype call recording tool 

was used to record the interviews into an mp3 file.  

 

The interview protocol (Appendix XII) was used as a guide for the interview. A pilot 

interview was first conducted with one participant to assess whether the approach to the 

interview was workable. The result from the pilot indicated that there were no changes 

needed to the interview protocol. The participants were interviewed for approximately 45 to 

60 minutes each. The interviews were conducted both in English and Malay. The interview 

data in Malay were translated into English for analysis. To maintain accuracy and 

credibility of the data, the translation of the transcripts was conducted using the Oxford 

Advanced Learner’s English-Malay Dictionary and a web-based Malay-English online 

dictionary. To ensure validity, the quotes that have been reported in the thesis were verified 

by a different person other than the researcher. Translated quotes which did not sound 

reasonable were revisited and double-checked to ensure that the translation was done 
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correctly and that the English versions of the quotes present similar meaning to the Malay 

quotes. 

 

3.7.3 Data analysis 

 

Three types of data were collected and analysed: 

1) Quantitative data obtained from the scores for the importance and feasibility of each 

indicator in the LMS decision making model  

2) Qualitative data from the returned spreadsheets relating to any additional criteria or 

indicators that the participants felt were important to be included in the model 

3) Qualitative data from the interviews providing overall perceptions of the model and 

further explanations of the scores the participants had provided in the spreadsheet, 

as well as the rationale for any additional criteria or indicators  

 

The analysis in this phase was conducted to determine 1) the importance of each indicator 

and 2) the feasibility of the measurement of each indicator. SPSS software was used to 

analyse the quantitative data. Based on the results from the analysis, decisions were made 

on whether to retain or eliminate indicators from the model.  

 

A set of rules (see Table 3.4) was used in order to determine whether each indicator should 

be retained or removed from the model. These rules related to each indicator’s level of 

importance and feasibility. Based on the set of rules, indicators that were considered 

relatively important and relatively feasible were retained in the model. In order to apply the 

set of rules, the raw data from the eleven point scales (0-10) needed to be dichotomised into 

two groups: relatively important/feasible, and relatively unimportant/unfeasible. 

Dichotomization was achieved by ranking each set of items based on their mean score and 

fixing the separation points where the largest drop in the mean occurred. The separation 

points were seven for importance and six for feasibility.  
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The separation points identified for the importance and feasibility scores were then used to 

collapse each indicator. Both importance and feasibility scores were then recoded into two 

groups, relatively important/feasible and relatively unimportant/unfeasible. 

 

Frequency tests were then conducted to determine: 

1) the percentage of participants who scored seven and below, and the percentage of 

participants who scored eight and above, for each of the importance scores 

2) the percentage of participants who scored six and below, and the percentage of 

participants who scored seven and above, for each of the feasibility scores 

 

These results were then compared to the set of rules in Table 3.4 to determine the level of 

importance and feasibility of each indicator, and whether they should be retained.  

 

Table 3.4: Rules for determining the inclusion of items in the LMS decision making 

model 

Rules Description Include in 

LMS decision 

making model 

(Y/N) 

Importance Feasibility 

Categorised as relatively 

important for at least 

50% of participants 

Categorised as relatively 

feasible for at least 50% of 

participants 

Important and 

feasible 

Retain 

Categorised as relatively 

important for at least 

50% of participants 

Categorised as relatively 

feasible for less than 50% 

of participants 

Important but 

not feasible 

Remove 

Categorised as relatively 

important for less than 

50% of participants 

Categorised as relatively 

feasible for at least 50% of 

participants 

Not important 

but feasible 

Remove 

Categorised as relatively 

important for less than 

50% of participants 

Categorised as relatively 

important for less than 50% 

of participants 

Not important 

and not feasible 

Remove 
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The first type of qualitative data, which was the additional indicators from the returned 

spreadsheets, was transferred to Microsoft Word documents for analysis. The proposed new 

indicators were analysed to determine their suitability to be included in the perspective. The 

proposed indicators were then retained for further evaluation of their importance in the next 

phase of the study.  The second type of qualitative data was obtained from the interviews 

conducted subsequent to the evaluation of the model by the participants. The qualitative 

data was stored in Microsoft Word documents once transcribed. The audio-recordings were 

reviewed iteratively and the transcriptions checked meticulously by the author to ensure 

that no data was overlooked in the transcription processes. The qualitative data was used to 

support the justifications for retaining the indicators in the model and also to support 

justifications for the removal of some indicators. The qualitative data relating to the 

inclusion of new indicators was also analysed for its suitability and consistency. It was 

therefore included if the quotes for the inclusion of the new indicators were supportive. 

 

3.8 Phase 4 – Evaluation by practitioners in the field  
 

In Phase 4 (Evaluation by practitioners in the field), the detailed design of the LMS 

decision making model derived from Phase 3 (Detailed design and evaluation) was further 

tested by LMS decision makers. The objectives of this phase were: 

1) To develop a LMS decision making tool based on the detailed design of the LMS 

decision making model 

2) To evaluate the effectiveness of the criteria and indicators used as components in 

the tool  

3) To identify whether the inclusion of non-financial measures in the decision making 

process are able to assist in better IT investment decision making 

4) To understand whether decision makers consider non-financial measures to be as 

important as the financial measures in the decision making process 
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3.8.1 The participants 

 

The participants for Phase 4 were decision makers who were involved in LMS decision 

making processes at their universities in Malaysia.  

 

At the time the data collection activity for Phase 4 was conducted, there were a total of 45 

universities in Malaysia (MOHE, 2012). There were no changes in the number of public 

universities (20) since Phase 2, however, the number of private universities had increased 

from 20 to 25 from 2010 until early 2012.  

 

In the initial stage of this phase, LMS decision makers from all 45 universities in Malaysia 

were invited to participate in this phase’s research activity. University web sites were used 

to obtain the contact details of potential participants in the following categories:  

1) IT/ICT Director/Manager  

2) IT/ICT staff who are involved in LMS decision making 

3) Teaching and Learning Centre Director/Manager  

4) Teaching and Learning Centre staff 

5) Lecturers in fields related to e-learning  

 

E-mails and phone calls were made to obtain contact details where information was not 

available from the university web site. The potential participants were initially invited to 

participate in the research by e-mail.5 Subsequently, the first invitation e-mail, together 

with the Information Letter and Consent Form (see copies of the Information Letter and 

Consent Form in Appendix XIII and XIV), was sent to the participants with the set of 

spreadsheets containing the data collection materials (components of the spreadsheet are 

explained further in Section 3.9.2). 

 

                                                 
5 Approval from the Ethics Committee was obtained prior to conducting Phase 4 research activity (Reference 

number: RA/4/1/5130) 
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Only 10 participants from the universities contacted agreed to participate at the time of the 

initial request. Therefore, multiple strategies were used in order to obtain more participants. 

A reminder was sent three weeks from the date the spreadsheet was emailed and a second 

reminder a month after. Phone calls were also made to the initial participants. In addition to 

sending out reminder e-mails and making phone calls to the potential participants, an e-mail 

was sent to the coordinator of the E-Learning Council of Malaysian Public Universities 

(MPU) or “Majlis E-Learning Instititut Pengajian Tinggi Awam (MEIPTA)” requesting 

permission to attend the next scheduled MEIPTA meeting. Permission to make a 

presentation on the research study and to invite members of MEIPTA to participate in the 

study was also requested (see e-mail to request permission in Appendix XV). However, the 

president of MEIPTA replied that he had to decline the request but was willing to distribute 

the questionnaire to MEIPTA members during the meeting and requested that the 

researcher make subsequent follow-ups with the respondents personally. Despite extensive 

efforts being conducted to obtain participants, only 10 LMS decision makers ultimately 

agreed to participate.  

 

3.8.2 Components in the spreadsheet 

 

The spreadsheet developed for Phase 4 data collection consisted of three main components: 

a) a decision making scenario that simulates a LMS decision making situation, b) a LMS 

decision making tool, and c) a questionnaire about the participants’ perceptions of the 

model and tool and the participants’ demographic data. The three main components are 

presented in three sections in the spreadsheet labelled Section A, Section B and Section C. 

Detailed descriptions about the three main components are presented in the following 

paragraphs and a copy of the spreadsheet used for data collection is provided in Appendix 

XVI. 
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 Scenario of a LMS decision making situation 

 

A scenario that simulated a common situation faced by a university in making a LMS 

implementation decision was developed and presented to the participants. Scenarios are  

artificially constructed and presented for participants to consider and provide feedback in 

relation to what they would have done, if in those circumstances (Finch, 1987; Sapsford, 

1999). In the scenario created for this phase’s data collection, two different shortlisted LMS 

alternatives (Alternative A and Alternative B) were presented. A brief description for each 

alternative was presented and they are depicted in Table 3.5. 

 

Table 3.5:  A brief description of the two LMS alternatives 
Alternative A Alternative B 

This software is developed by a proprietary company. 

It is a Web-based server software platform and it is 

based on a licencing fee. Features include course 

management, a customizable open architecture, and a 

scalable design that allows for integration with student 

information systems and authentication protocols. The 

proprietary company has been a leader in the 

development of Internet-based education software. As 

of December 2010, this software and services are used 

by over 9,300 institutions in more than 60 countries. 

It is Open Source software that allows you to modify and 

use the software, provide the source code to others, or use 

the software without modifying it. It is provided freely and 

can be run on many operating systems. Depending on the 

availability of internal expertise to develop the application 

in-house using this software, organizations might want to 

consider acquiring development and supporting services 

from Open Source E-Learning Partner companies. By 31 

August 2011, this software had a user-base of 55,110 

registered sites with over 4o million users in over 4 

million courses in 214 countries and in more than 75 

languages. 

 

In addition to this, a table with a detailed list of features was provided for each LMS 

alternative, covering the areas of content development, group participation, monitoring 

student participation and progress, and site administration. It indicated whether each 

alternative supports each feature (See Appendix XVI).  
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LMS decision making tool questionnaire 

 

The LMS decision making tool questionnaire consists of three main parts. Firstly, Part A 

which required the participant to assign a weight to indicate the relative importance of each 

perspective used in the tool.  

 

Part B required the participant to evaluate each alternative according to each indicator 

under each of the six perspectives in the model; and a Decision Matrix was provided which 

displayed the participant’s weighted values (business value) for the two LMS alternatives. 

Part B was developed by adopting all the criteria and indicators derived from the detailed 

design of LMS decision making model developed in Phase 3 of this research. The 

indicators were categorised under the six perspectives in the LMS decision making model 

designed in this research: Direct Payback, Impact on University’s Processes, Human 

Capital, IT Infrastructure, Risks and Uncertainties and Strategic Alignment (See Appendix 

XVI for the list of criteria and indicators under each perspective). 

 

For Part C, a questionnaire was developed to collect data regarding the participants’ 

perceptions of the model and tool. The section labelled “Your decision” required 

participants to answer questions on the evaluation approach embodied in the tool. Six 

questions measured on 5 point Likert scales, and five open-ended questions were 

developed. The six Likert scale questions were:  

1) The LMS decision making tool is useful for decision making 

2) The LMS decision making tool is easy to use 

3) The criteria and indicators used in this tool are easy to understand 

4) A LMS decision making tool like this one is practical for decision making 

5) I would use a LMS decision making tool like this one in future IT decision making 

6) I would recommend this LMS decision making tool to other IT decision makers 

 

The five open-ended questions were developed in order to understand the participants’ 

opinions about the approach embodied in the LMS decision making tool and their views on 
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the value of non-financial measures in terms of their importance in IT investment decision 

making. The questions were as follows: 

1) What would you say are the three best aspects of the approach taken in this LMS 

decision making tool?  

2) What would you say are the three most useful improvements that could be made?  

3) Do you have any other comments on the overall approach embodied in this LMS 

decision making tool? 

4) Briefly describe how you value non-financial measures in terms of their importance 

in IT investment decision making.  

5) Briefly describe your opinion on whether the six multi-criteria perspectives, used in 

the LMS decision making model in this study, if used in actual decision making 

processes, would be able to improve value realization from IT investments.  

 

 Demographic questions 

 

The items in the demographic section were developed in order to obtain a broad description 

of the participants’ background. This covered their job title, age, gender, highest 

educational attainment and length of period their current post was held, as well as data 

pertaining to the type of university (public or private), location of university (urban or 

rural), type of course offered (broad or technical), MSC status obtained (yes or no), 

adoption of LMS and the type of LMS used by the university (if currently adopting a 

LMS).  

 

Before the spreadsheet was distributed to the participants, it was pilot tested by three LMS 

decision makers from universities in Australia. From the pilot test, several important pieces 

of feedback were obtained. This feedback was used to further refine the LMS decision 

making tool questionnaire in order to make it more readable and easier to understand. 

Feedback on the complexity of the questionnaire presentation was taken into consideration 

and the questionnaire was revised to ensure better readability. Feedback on the lack of 

clarity of some items was also obtained. These items were reviewed and re-worded to make 
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them more relevant to the alternatives and to avoid confusion in completing the 

questionnaire.  

 

3.8.3 Data collection procedure  

 

The participants in the Phase 4 data collection were asked to evaluate the model using the 

procedure described in the following paragraphs. They were advised that the activities 

would take approximately 60 – 90 minutes to complete. 

 

Firstly, in Section A, the participants were given details of the scenario (See Appendix 

XVI). They were asked to read the two different shortlisted LMS alternatives. Then, in 

Section B, the participants were asked to use the LMS decision making tool to make the 

decision about which would be the best alternative for their university by completing three 

main steps as follows: 

1) In Section B, Part A, the participants were asked to assign a weight to indicate the 

relative importance (RI hereafter) of each of the six perspectives. The default was 

10, which gave each perspective an equal weight out of 60, and the total of all the 

weights needed to equal 60. The participants were advised that they could weight 

the priorities of the perspectives depending on their university's current situation, 

needs and objectives.  

2) Section B, Part B, the participants were asked to firstly rate the importance 

(Importance Rate or ImR hereafter) of each indicator associated with the criteria for 

all the six perspectives in the model, from 0 (not at all important) to 10 (highly 

important). The total potential score was derived by multiplying ImR with 10. 

3) Then, participants were asked to evaluate each alternative (Alternative A and B) 

according to each indicator. In order to do this, the participants were asked to 

provide scores for each indicator (Indicator Score or IndS hereafter), on a scale 

from 0 (not at all able to achieve this criterion with this alternative) to 10 (we will 

be 100% able to achieve this criterion with this alternative). The weighted score 
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(WS hereafter), for each indicator was then derived by multiplying ImR with IndS 

for each one. A summary of the formula used for the calculation is as follows: 

 

Business value of alternative (in %) = (RI for Perspective 1 x Weighted average 

score for Perspective 1 for alternative) + (RI for Perspective 2 x Weighted average 

score for Perspective 2 for alternative) …+ (RI for Perspective 6 x Weighted 

average score for Perspective 6 for alternative) 

 

Where,  

 

Weighted average score for each perspective for alternative = (Total WS for all 

indicators in the perspective for alternative / (Total potential score)   

 

As a result, the business value for each of Alternative A and Alternative B was obtained 

and presented in the “Decision Matrix” section. An example of the Decision Matrix is 

shown in Appendix XVI. 

 

After completing the scenario evaluation, the participants were subsequently asked to 

answer questions on the evaluation approach embodied in the tool and to answer the 

demographic questions in the sections “Your decision” and “Section C” of the spreadsheet. 

Upon completion, the participants were requested to return the questionnaire and the signed 

Consent Form by e-mail. 

 

3.8.4 Data analysis 

 

In this section, the data analysis methods for Phase 4 are presented. 

 

A descriptive analysis was performed on the quantitative data obtained from the 

demographic questions asked of the participants. Frequency tests were conducted on all 

items. 
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As explained in Section 3.9.3, participants were asked to rate the importance of each 

indicator associated with the criteria for all six perspectives in the model, from 0 (not at all 

important) to 10 (highly important). These scores were quantitatively analysed to determine 

the criteria and indicators that should be included in the final version of the LMS decision 

making model. A descriptive analysis was performed on the quantitative data to determine 

the level of importance of each indicator. To be able to obtain this, the raw data from the 

eleven point scales (0-10) were firstly dichotomised into two groups i.e. relatively 

important and relatively unimportant. Dichotomization was achieved by ranking each set of 

items based on their mean score, and determining the separation points at where the largest 

drop in the mean occurred. This resulted in a separation point of 6.5 (rounded up to 7). The 

separation point identified for the importance scores was then used to collapse each 

indicator into two groups, relatively important and relatively unimportant. 

 

A frequency test using SPSS software was conducted on the data to determine the 

proportion of participants who rated the indicators as relatively important and relatively 

unimportant. The indicators that were given scores of 7 and above (relatively important) by 

at least 50% of participants were retained and indicators given scores of below 7 (relatively 

unimportant) by more than 50% of participants were removed from the tool.  

 

3.8.4.1 Analysis of the participants’ decisions on alternatives 

 

In order to evaluate the LMS decision making model developed in this thesis, participants 

were asked to use the LMS decision making tool that was developed based on the model, to 

assist in making a decision between the two LMS described in the scenario. A frequency 

analysis was conducted on the decision results. The participants were also asked to describe 

why the alternative was chosen, using an open-ended question section. Qualitative data 

analysis was conducted on the answers to identify the categories of reasons for the 

participants’ decision on the LMS alternatives. 
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3.8.4.2 Analysis for the evaluation of the approach  

 

A descriptive analysis using frequency tests and measures of location and spread was 

performed on the six items included to evaluate the approach used in this thesis.  

 

Qualitative text data was also obtained from five open-ended questions, which were to elicit 

information about the participants’ opinions on the approach embodied in the LMS 

decision making tool and their views on the value of non-financial measures in IT 

investment decision making. Qualitative text data in the form of brief, open-ended  

responses is often collected to obtain information about participants’ experiences or to 

explore different dimensions of experiences and to explain or clarify quantitative findings 

(Jackson & Trochim, 2002).   

 

Thematic analysis was used to analyse the open-ended qualitative text data. Thematic 

analysis is often used for reducing text data into manageable summary categories or themes 

(Jackson & Trochim, 2002; Patton, 2002; Saldaña, 2009). In this phase, the approach was 

to discover patterns using an inductive method (Babbie, 2005) where themes were not 

determined in advance of data collection. 

 

3.9 Research quality issues 
 

Trustworthiness of the research is very important to ensure that the researcher is able to 

“persuade his or her audiences that the research findings are worth paying attention to, 

worth taking account of” (Lincoln & Guba, 1985, p. 290). When judging quantitative 

research, established approaches can be used to ensure internal and external validity, 

reliability and objectivity. In qualitative research, the criteria that are important to ensure 

trustworthiness, according to Lincoln and Guba (1985), are credibility (equivalent to 

internal validity), transferability (equivalent to external validity), dependability (equivalent 

to reliability) and confirmability (equivalent to objectivity).  
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Implementing credibility is “to carry out the inquiry in such a way that the probability that 

the findings will be found to be credible is enhanced, and to demonstrate the credibility of 

the findings by having them approved by the constructors of the multiple realities being 

studied” (Lincoln & Guba, 1985, p. 296). To maximize credibility in this thesis, an 

extensive literature review on the fields of decision-making, information systems and 

technology adoption in education, particularly in universities, was conducted.  

 

To ensure external validity is to ensure that the sample used in the research is representative 

of the population and to ensure that generalization can be applied to all contexts within that 

same population. However, as stated by Lincoln and Guba, (1985), transferability is 

something that cannot be ascertained by researchers. Instead, researchers should provide 

information to the readers to enable them to decide whether the findings can be applied to 

all contexts in the population. In an effort to support transferability, this research was 

conducted with the objective of assisting the decision making process in LMS adoption, 

and the model was designed in such a way that it may be applicable to other IT/IS decision 

making processes. 

 

Dependability in qualitative research is equivalent to the reliability concept in quantitative 

methods (Lincoln & Guba, 1985). To enhance dependability, Lincoln and Guba suggested 

that an inquiry audit could be used, in the form of examination and consistent monitoring 

by reviewers. In addition, to ensure dependability, stability of interpretation is ensured 

throughout the research through the standardization of terms and expression used in the 

research. In the process of research data collection, an interview protocol was used to 

ensure consistency and standardization of questions given to the participants. 

 

Confirmability is equivalent to objectivity in quantitative research (Lincoln & Guba, 1985). 

To maximize confirmability, the research was reviewed and audited extensively by the 

thesis supervisors.  
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3.10 Summary 
 

The design and development of the LMS decision making model in this thesis was based on 

guidelines on conducting research using the DR approach. The framework design for the 

development for the LMS decision making model was based on the ITBSC (Kaplan & 

Norton, 2007; Van Grembergen, 2000) and Murphy’s “Five pillars of benefit realization” 

(Murphy, 2002). The chapter provides the details about the data collection and data analysis 

conducted in each of the four phases in this research. The chapter also includes a discussion 

about research quality issues.  

 

The results of the data analysis conducted for each of the four phases in this research are 

presented in the following four chapters (Chapter 4 to Chapter 7). 
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Chapter 4 - Phase 1: Exploring the practice of LMS decision 

making 
 

4.1  Introduction  
 

In this chapter the results of Phase 1 of the study are discussed. Phase 1 data collection was 

conducted to achieve the first of the secondary research objectives, which was to gain an 

understanding about the role and value of non-financial measures in the evaluation of LMS 

alternatives. In order to achieve this, three objectives were formulated for Phase 1: 

1) To obtain an overview of the LMS decision making process in a university 

2) To obtain further understanding about whether decision makers use the six 

perspectives proposed in the initial LMS decision making model 

3) To obtain an understanding about whether there was a need for a LMS decision 

making model which integrates non-financial measures in order to improve the 

process of decision making 

 

This chapter is structured as follows. The results from the interviews of the LMS decision 

making process in a university are presented. A discussion of the non-financial measures to 

take into account in LMS decision making is presented. This is organised according to the 

perspectives in the LMS decision making model developed in this thesis. The findings are 

then discussed.  

 

4.2 Overview of the practice of LMS decision making 
 

The following sections present the results of the analysis of the interviews to answer the six 

questions developed in order to achieve the first of the secondary research objectives for 

Phase 1: To obtain an overview of the LMS decision making process in a university. 
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4.2.1 What are the major steps taken in a LMS decision making process? 

 

Four key activities were identified from the analysis of the interviews. The key activities 

were environmental scanning, obtaining users’ requirements, ensuring standard compliance 

with ACODE benchmarks and ensuring alignment with the university’s strategies. 

 

One participant said that the process they adopted involved several key activities in LMS 

decision making and explained that the first major activity, which was environmental 

scanning, involved the perusal of reviews done by other universities. According to the 

participant, many universities in Australia had already done LMS reviews and there were a 

number of them that had already asked each LMS vendor a list of important questions 

regarding the variety of LMS options. Environmental scanning, therefore, was carried out 

to obtain information about other universities’ strategies for LMS decisions, the criteria 

used and the LMS decisions that other universities had made. This important information 

could help the university to shortlist the LMS that were considered suitable for the 

university. 

“There are a lot of other universities that have already done reviews, and so 

we’ve decided that we’re not going to re-invent the wheel, and to start again 

from scratch, so our first thing was actually to go through those reviews and to 

find out what strategies they used, what criteria they used and what decisions 

they came to”  

(Participant A) 

 

The participant indicated that the second major activity was to identify the users’ 

requirements with regard to the LMS and said that their university had distributed surveys 

for staff and students in order to collect this information. Once the information about the 

users’ requirements had been collected, the next step was to go back to the vendors and to 

identify whether the vendors could meet those requirements.  

 “Second one was that we started to look internally, at what different faculties 

in UWA wants and needs to go into the features. So, we’ve got the staff survey 



 

75 

 

coming out, we’ve got the staff and student user testing of the three LMS that 

we are looking at” 

 (Participant A) 

 

Apart from looking at other universities’ practices and obtaining user requirements from 

staff and students, the process also involved reference to the Australasian Council on Open, 

Distance and E-Learning (ACODE) benchmarks. The ACODE developed the benchmarks 

specifically for the use of technology in learning and teaching. The benchmarks were 

developed to achieve several objectives, which include: 

1) A workable framework for benchmarking for quality improvement purposes in the 

learning and teaching higher education sector 

2) Collaboration across institutions to improve the quality of support and services for 

advancing quality learning 

3) A contribution to the body of knowledge in the area of quality assurance and the use 

of benchmarking as a tool for quality improvement 

(acode.edu.au/benchmarks.php) 

 

Another important activity reported to occur in the LMS decision making process was to 

ensure that the results from the decision were aligned with the university’s strategies. 

Participant B pointed out that the alignment with the university’s strategies should be taken 

into consideration in the LMS decision making process.  

“We start with the needs and the strategies of the university … what the 

university really wants, that’s the first thing” 

(Participant B) 

 

Overall, the process of LMS decision making in the university included environmental 

scanning to obtain information about the best strategies undertaken by other universities 

(obtained using LMS reviews completed by other universities), users’ requirements 

(obtained using surveys), ensuring that the new LMS features and specifications are 

compliant with the ACODE benchmarks, and ensuring the new LMS features and 

specifications were aligned with the university’s strategies.  
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4.2.2 Is there any policy that requires an expected Return on Investment or other 

financial measures for the LMS adoption project?  

 

The participants were asked whether there was any policy that required a particular ROI for 

the LMS implemented in their university. This question was asked to obtain an 

understanding about the role of financial measures, in particular the ROI, in a LMS 

decision making process. As indicated by the following quote, the participants responded 

that there was no strict policy on guaranteed financial return: 

“The pressure is to show the evidence because, you know, it’s a huge 

investment, but I don’t think there’s any structured policy that says if we invest 

in a LMS, you must meet this benchmark. But certainly we have to report back 

to all of those groups to say, you know, this is where we’re at, this is how we 

did the training, we have more students using it, more units, we have more staff 

using it”  

(Participant A) 

 

One participant said that though there was no strict policy on the ROI, the experience from 

the LMS that the university was currently using had shown some cost savings in terms of 

paper used for printing. This result indicated that although there were no specific financial 

returns expected from the implementation, cost savings in certain areas, like the use of 

paper, could be included as one of the criteria in LMS decision making. This is illustrated 

in the following quote: 

“..before WebCT, the staff had to photocopy everything, … some of it got 

wasted, then [sic] with WebCT now, they cut costs in that, they (students) can 

just check online”  

 (Participant B) 
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4.2.3 Does the university take into account non-financial measures in the LMS 

decision making process? 

 

The participants were asked whether the university takes into consideration non-financial 

measures in the LMS decision making process. Both participants responded that the 

university takes into account several non-financial measures and they also provided 

examples of several types of non-financial measures that are deemed important while 

making a decision on LMS adoption. The criteria included usability, flexibility, 

accessibility, functionality, IT staff support and infrastructure support, as illustrated by the 

following comment: 

“We have a set of criteria. One we look at is the usability… how flexible… 

functionality is the other criteria… another consideration is the IT support 

required, the infrastructure that we require …and the integration with other 

systems is also a big consideration. I guess for a university like UWA, usability 

and functionality are the important elements.”  

(Participant A)  

 

Apart from giving similar criteria to those identified by Participant A, Participant B also 

referred to the importance of assessing the risks of the adoption. The participant expressed 

her concerns about the risks in dealing with vendors and suggested that it is important to 

ensure that the vendor is able to provide technical support and development of the system. 

The participant also suggested that it is important to ensure that the vendor will continue to 

support the maintenance of the system throughout the planned implementation period, as 

indicated by the following quote: 

“It is not just the risks of the system but risks of the provider as well. You have 

to make sure that your vendors are really capable, sustainable …they’re there 

for the entire time of your planned implementation...but sometimes it’s so hard 

to foresee that”  

(Participant B) 
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4.2.4 To what extent is the university able to assess these non-financial measures if 

they are going to be included in the decision making process? 

 
 
At the time when the interviews were conducted, the university was in the process of 

consideration of new LMSs to replace the current LMS for the university. Based on their 

current experience of decision making, when asked to what extent the university was able 

to assess non-financial measures in the process of LMS decision making, the respondents 

said that the university was able to assess the non-financial measures. They said that they 

were able to gather this data from the LMS reviews done by other universities, and use it in 

their decision making processes. Therefore, these measures were considered to be 

assessable. They noted that some universities have these non-financial measures listed in 

published reports, which can be assessed and used by others in their LMS decision making 

processes, as illustrated in the following quote: 

“Some of the universities had taken the effort to take all the criteria and ranked 

them, and other universities could have them as the set of criteria to look at, 

and some of the universities have also given feedback and agreed on the 

importance of these criteria. At the moment UWA had also listed these criteria 

and is still analysing them, so yeah we are collecting the data and it is possible 

to have the data”. 

(Participant A) 

 
The results, however, implied that although several non-financial measures were taken into 

consideration in their decision making, the process was not very structured, as there were 

no specific methods used in identifying the criteria and measures. The non-financial 

measures were generally identified from the LMS reviews of other universities. Issues of 

the comprehensiveness and the relevance of these measures, which might vary from one 

university to another, increase the possibility of a non-optimum decision. Therefore, the 

results of this phase support the need to develop a model that includes the important non-

financial measures relevant to LMS decisions to assist in better decision making and in 

achieving benefit realisation from the implementation.  
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4.3 Non-financial measures for each of the perspectives in the LMS 

decision making model  
 

The following section describes the criteria that emerged from the analysis performed on 

the qualitative data categorised under each of the original six perspectives in the LMS 

decision making model. During the interviews, the participants also emphasised that the 

results from other universities’ decisions are taken into consideration when making the 

decision on LMS adoption. Therefore, a new perspective was added to the set of 

perspectives in the LMS decision making model, which was Best Practices in Other 

Universities.  

 

4.3.1 Direct Payback perspective 

 

As explained earlier, the participants believed that the return obtained from LMS adoption 

is not just monetary. They pointed out that the university puts more emphasis on evidence 

of improvements in terms of usage of the LMS, both by staff and students, and on the 

automation and improvements in processes, than it does on direct financial returns. 

 

They said that targets in terms of increases in percentages of users are established before 

the adoption of a LMS and at the end of a specific time frame, the actual level of usage is 

reported. The information is then used to access the percentage of usage, which suggests 

that this criterion should be used as a measure of the Direct Payback perspective. One of 

the participants explained that: 

 “…we would have targets, say we want so many faculties, so many units in the 

faculties, so many people trained, so many early adopters,…we will look at 

those targets, so that’s what we do at the moment…but certainly we have to 

report back to all those groups and say, this is where we’re at, we have more 

students using it, we have more staff using it, more units, and we’ve already 

done that report to these committees for WebCT at the moment”. 

(Participant A) 
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One of the participants expressed her concern about the value of the investments in the 

LMS in terms of quality and suggested that there should be a method to ensure that quality 

is not compromised in achieving financial benefits. She stated that: 

“In a way, you can cut the costs in replacement, but only to a certain degree, 

the system is to improve teaching and learning, not to compromise the quality 

(of teaching and learning), so you have to make sure … that by replacing the 

type of delivery, you improve it in certain ways”. 

(Participant B) 

 

4.3.2 Impact on University Processes perspective 

 

As proposed in the initial model in this research, the ability to improve the process of 

teaching and learning is one of the important non-financial measures that should be 

considered crucial in choosing a LMS. One of the participants suggested that they consider 

several measures that concern the impact on the university’s processes when making LMS 

decisions, for example, ensuring that the LMS could assist in managing a large unit:  

“..all the introductory units are going to be large units, … they’re going to have 

a thousand students in it, … so, the learning management system has to have a 

grading feature … that system has to be able to help staff to be able to find 

students from the system, it has to be able to assist in managing grades for a 

particular activity, and staff don’t want to spend days and days marking , they 

want it to be simple, they want it to be easy, especially when you’ve got so 

many students to manage, …and putting systems in place are going to 

complement that”. 

(Participant B) 

 

The other participant suggested that the use of a LMS should be able to provide the students 

and staff with efficiencies in  terms of teaching and learning activities that can be 

conducted online. Students are not confined to one class session when some activities are 

conducted online through the LMS. The participant felt that the teaching and learning 
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activities had become more efficient in this regard. This is supported with the following 

quote:  

“With the LMS, some can cut short their labs, the tasks that they can do in their 

labs are now available in WebCT…then they can do it in WebCT … they’re not 

confined to one tutorial, you can do it anywhere, yeah, it is more efficient”.  

(Participant B) 

 

4.3.3 Users perspective 

 

From the interviews, it emerged that it was important that the users’ perspectives be 

examined in the pre-implementation phase. It was also seen as crucial to determine whether 

the implemented system could achieve the expected benefits in terms of users’ satisfaction. 

The participants suggested that the users’ needs are examined in order to ensure that the 

system is designed to fulfil the different needs of the students. The participants also 

suggested that it was important to include the users’ requirements in terms of usability and 

flexibility of the system. They added that including an online learning tool that is designed 

to help staff and students with disabilities, was also a consideration. This is illustrated in the 

following quote: 

“We look at the usability, how usable, how flexible … how the material could 

be put into the system, in a way that supports any readers with a disability”. 

 (Participant A) 

 

The participants explained that surveys are conducted to identify the users’ expectations 

from the new LMS. One participant indicated that this information was obtained by a series 

of surveys distributed to staff and students. The participant said that the users were also 

asked to provide their comments on the existing LMS and whether there were any problems 

which they had identified with regards to the existing LMS. She said that: 

“We opened surveys… what they thought about the existing one, and what are 

their problems (with the LMS), so that with the next one, we could ensure that 

the problems with the previous one won’t occur”. 
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 (Participant B) 

 

The participant also explained that the university had involved staff and students in testing 

the shortlisted LMSs. The staff and students were asked to provide their comments in a 

questionnaire with regard to each of the different LMS alternatives.   

 

4.3.4 IT Infrastructure perspective 

 

The participants discussed several criteria in the IT Infrastructure perspective, which they 

considered important in the LMS decision making process. For both participants, 

functionality and usability of the system were considered important criteria under the IT 

Infrastructure perspective. One of the participants pointed out that advanced functionality 

such as Web2.0 and the use of Wikis and blogs in the new learning environment should be 

integrated with the new LMS. Though this criterion is discussed in the IT infrastructure 

perspective, it is also related to the users’ perspective, where the functionalities of the 

system had to be examined to ensure that they fit the users’ requirements.  This is 

illustrated in the following quote: 

“Functionality is also another criterion … At the moment, with the LMS that we 

have has relatively little Web 2.0 technology features, no wikis, no blogs. There 

are staff, who request them, but it is difficult to have them with the current 

system, so the functionality of the new LMS is going to be really important”. 

(Participant A) 

 

One participant emphasized the importance of integration with other new technologies, not 

only in the learning process, but for the assessment and administration processes, for 

example, integration with Turnitin and OLCR, an in-house system for allocation of 

tutorials. The participant stated that: 

“… it (the system) has to be integrated with all the existing systems, 

otherwise,… you might invest more, ...for example, you want it to talk to the 

students system, if it doesn’t work well with the enrolment of students into units 
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in the LMS, you would invest more resources to make sure that all units are 

populated with the right students, yeah so, it’s really one of the criteria.”  

(Participant B) 

 

Another important criterion they noted is the ability of the current IT infrastructure to 

support the set-up and maintenance of the system. One of the participants stated that,  

“One of the things that we require for the moment is the setup which is very 

different, if we are going to set up for Moodle, the question is whether our 

current technology would be able to support that.” 

(Participant A) 

 

Concerns about effective management of the IT infrastructure in delivering value of the IT 

investment to the organization were also discussed. IT infrastructure is very expensive, 

therefore, there are concerns as to whether the technology will be used to its full capacity.  

“I think most staffs are using it for say, putting up materials online, but there 

are other tools there that needed to be used… so once it’s implemented, you 

have to make sure that the system would be in use and at the same time the full 

capability of the system would also be in use”. 

(Participant B) 

 

4.3.5 Learning and Growth perspective 

 

In the interviews, it was suggested that one of the criteria that management should take into 

consideration in implementing a LMS in their institutions is the amount of training 

required. This, in turn, will be influenced by the level of technology skills and the 

competency of the current lecturers and staff. The following quote illustrated this kind of 

criterion: 

“For sure for this new one, there would be really a lot of training for staff, 

because of the change, again it’s going to be different, the interface would be 
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different, so the staff have to orient themselves to the new interface, new source, 

I’m sure there’s going to be a lot (of training)”. 

 (Participant B) 

 

Apart from the skills and competency of the academic staff, the participants indicated that 

the internal capabilities of the organization in terms of technical support and development 

of the system was also considered to be an important criterion in LMS decision making. 

One participant said that the capabilities of the organization to support and develop the 

system should be identified, especially when considering an open source LMS as an 

alternative. This is illustrated in the following quote: 

“There’s a consideration about capabilities as well, what is the capability of 

your organization? Can you develop? If it’s an open source, do you have the 

capabilities to support and develop?” 

(Participant B) 

 

Not surprisingly, the amount of training provided to staff in ensuring sufficient skills and 

competency was said to be very important. One participant explained that training should 

be provided by the vendors to a small group of people and these people would share their 

knowledge and skills with other staff, thus enabling growth and sustainability in the 

knowledge of the technology. This would also enable the sustainability of the future growth 

of the system, as the skills provided to the technical staff could be used to further enhance 

and develop the system. The quote that supports this is as follows: 

“Each of the vendors have their resources and they also do training, what 

they’ll do is they’ll come down to campus and train a small group of people, 

and then those people go out and train others”. 

 (Participant A) 
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4.3.6 Risks and Uncertainties perspective 

 

During the interviews, the participants identified several different risks related to 

implementing a LMS in universities. These risks are discussed with regard to the different 

alternatives that were shortlisted, which involve either proprietary system vendors or an 

open source systems environment.  

 

One participant pointed out that one of the risks was the vendor being unable to maintain 

the system throughout the planned time of implementation. The participant stated that,  

 “We have to make sure that it is not just the risks (related to) the system but 

risks (related to) the  provider as well,  for example, you have to make sure that 

your vendor is really capable, and sustainable, like they’re there for the entire 

time of your planned implementation”. 

 (Participant B) 

 

With regard to an open source LMS, one participant said that there are risks of not being 

able to determine the stability of the open source support team into the future. This stability 

was felt to be important to ensure the ongoing maintenance and future development of the 

system. The participant pointed out that:  

“Some find that the [sic] open source system is more risky, one aspect of it is 

who supports the product. What if nobody would support it anymore?  We 

depend on the community, but what if the community would stop?”  

(Participant B) 

 

The participants also pointed out some risks relate to the transition to the new system. One 

participant noted having to manage the new system parallel with the current system, while 

in the process of phased implementation of the new one. The following quote supports this: 

“I think it takes about either a year or over 12 months to get every faculty 

member aboard, so what we are doing is in the beginning of each semester, 

new units of each faculty will be put up in the system… there are risks on doing 
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that, you end up supporting two systems for months, you’ve got to support the 

migration, and you’ve got to support the old system”.  

(Participant A) 

 

There were also concerns about the resistance of some of their fellow staff members who 

had already learnt and become used to the current system. One of the participants stated 

that: 

“When they (staff) knew that a new LMS will be implemented they said “oh, 

what? I just got used to WebCT”. They have to learn again”. 

 (Participant B) 

 

Apart from these risks, the opportunity costs of not implementing other available 

alternatives are also considered crucial. This involves looking at the strengths and 

weaknesses relating to each alternative. One of the participants gave an example of looking 

into different versions of Moodle, and the opportunity costs of not implementing each. The 

quote that supports this is as follows: 

“If we go for (Moodle) Version 1.9, we risk losing out on the functionalities 

that are built in [sic] Version 2.0, that we miss out if we started out with 1.9. 

Having said that, if we go for Version 2.0, now, it’s a brand new system, 

probably likely to be a lot of functions in it, but, it’s not a mature system, you 

know,…so if we go for Version 2, we will have all the new functionalities, but 

the trade off to that, is that we’re going for an immature system”. 

 (Participant B) 

 

Both participants suggested that risks are inevitable, however they would be identified and 

measures taken to mitigate them.  
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4.4 Discussion of Phase 1 findings 
 

The results from the analysis of the interviews provided several important criteria that are 

taken into account in LMS decision making processes in universities. From the analysis, it 

was found that the participants agreed that meeting financial objectives alone is not 

sufficient to realise the value of the implemented system. The participants also emphasised 

the importance of reviewing other universities’ lists of criteria and taking them into 

consideration in their LMS decision making. Analysing their results was an important 

strategy in the LMS decision making process. Therefore, a new perspective named Best 

Practices in Other Universities was added to the set of perspectives in the refined LMS 

decision making model. The set of perspectives in the refined LMS decision making model 

at the end of this phase was as follows: 

1) Direct Payback perspective 

2) Improvement in University Processes perspective 

3) Users perspective 

4) IT Infrastructure perspective 

5) Learning and Growth perspective 

6) Risks and Uncertainties perspective 

7) Best Practices in Other Universities perspective 

 

In each of the perspectives, several initial criteria emerged and were suggested to be 

important in LMS decision making processes. Two important criteria emerged in the Direct 

Payback perspective, which were the increase of usage and the increase in automation of 

processes. These findings support studies which suggest that rather than just emphasising 

financial criteria in evaluating performance measures in higher education, other measures 

such as the adoption rate (Ramayah, et al., 2010) and benefits in  management and 

academic aspects should also be emphasised (Umashankar & Dutta, 2007).  

 

In the Improvement in University Processes perspective, two criteria emerged. The first 

criterion was the ability to improve the process of teaching and learning, especially when 
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units with large numbers of students are involved. The second was the ability to enhance 

efficiency in teaching and learning by running some tutorials or lab activities online using 

the LMS.  

 

User satisfaction in terms of usability, flexibility, and the way the tools are designed to 

fulfil the needs of people with disabilities were criteria considered important and to be 

included. User satisfaction is no doubt a crucial criterion in IS decision making, and this 

has been confirmed by researchers who promote BSC as an effective method to justify IT 

investment decisions (Cribb & Hogan, 2003; Ruben, 1999; Van Grembergen, 2000), and by 

researchers who have looked into users’ needs and satisfaction in determining LMS 

implementation (Alias & Nik Abdul Rahman, 2005).  

 

When the participants discussed the criteria that were important in the IT Infrastructure 

perspective, some criteria seemed to be redundant, as they were also considered as criteria 

in the user perspective. These criteria include the functionality of the system (in terms of 

fitting the requirements of the users) and the usability of the system. Nevertheless, it is 

believed that these criteria should be considered in both perspectives; as in each 

perspective, different aspects pertaining to users and IT infrastructure could be evaluated. 

Apart from these criteria, other important information that emerged in the IT infrastructure 

perspective was the ability of the current IT infrastructure to support the set-up and 

maintenance of the system and the ability to integrate with other systems. This is consistent 

with a study by Paulsen (2002) who suggested different types of integrations which should 

be incorporated between a LMS and existing systems in a university, in particular, the 

Student Management System (SMS). 

 

In the Learning and Growth perspective, three criteria that were considered important were 

discussed: The level of technology skills and competencies that the instructors and staff 

currently have; the internal capabilities of the organization in terms of technical support and 

development of the system; and the amount of training provided for staff. These are 

supported by the literature, which suggests that a continuous upgrade of IT skills of staff 

through training and development is essential for successful system adoption (Keyes, 2005) 
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and that a sufficient amount of training should be provided to staff (Wainwright, et al., 

2007).  

 

In the Risks and Uncertainties perspective, the risks of the vendor being unable to maintain 

the system throughout the planned time of implementation, and not being able to determine 

the stability of an open source support team in the future were considered crucial.  This is 

consistent with a report by Randall, Sweetin, and Steinbeiser (2010), which listed several 

factors in LMS adoption that include risks related to IT support in terms of technical issues, 

complexity, upgrades, maintenance and development of the system.  A risk of resistance to 

change by the lecturers, who were already comfortable with the current LMS, was also 

mentioned by the participants. Resistance to change has been discussed by many 

researchers in the education sector in their effort to solve the issue and assist in achieving 

successful system implementation. For example, Alias (2005) suggested steps for teachers 

who reject technology and resist change. The proposed steps that were suggested to 

mitigate the risks included providing knowledge of the system through intensive training 

for the teachers. 

 

At the end of Phase 1, the refined model for LMS decision making was developed. The 

seven perspectives discussed in this chapter are grouped into three dimensions: business, 

technology, and the human dimension (see Figure 4.1). 

 

The Direct Payback, Improvement in University Processes, and Best Practices in Other 

Universities perspectives are grouped together in the business dimension. It was felt that all 

the three perspectives, if managed effectively, would result in positive impact towards 

achieving business strategies and objectives. 

 

The IT Infrastructure, and Risks and Uncertainties perspectives are grouped in the 

technology dimension. These perspectives need to be managed effectively in order to 

ensure that IT value is realised and delivered as anticipated by the organization.  
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Figure 4.1:  Refined model for LMS decision making 

 

Both the Users perspective and the Learning and Growth perspective relate to human 

issues, particularly the needs in determining the features of the system and human 

capability for future growth and sustainability of it. Therefore, the two perspectives are 

grouped into the human dimension.  

 

The grouping of the seven perspectives of the refined LMS decision making model into 

three dimensions; business, technology and human, is consistent with a model by Hilburn 

(1997), which is a conceptual model developed to improve software engineering practice. 

Hilburn (1997) developed a model based on the triad of people, process and technology and 

suggested that in order to improve the software engineering practice, appropriate 

investment surrounding the three elements should be undertaken. He emphasized that the 

concentration on these three dimensions (people, process and technology), as well 

establishing an effective relationship and balance among them, are essential to improve the 

quality of software engineering practice.  

 

The refined LMS decision making model with three dimensions and the focus on the 

perspectives included in each dimension, emphasised in this thesis, adds value to the 
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concept of having the triad of people, process and technology in Hilburn’s (1997) model. 

This consistency hence contributes to the credibility of the research.  

 

4.5  Summary  
 

The results from the analysis indicate that the first of the secondary research objectives, 

which is to obtain an overview of the LMS decision making process in a university, was 

achieved. The results reveal that there are several processes considered, which include 

environmental scanning, obtaining users’ requirements, ensuring compliance with LMS 

standards (ACODE) and ensuring the new LMS features and specifications are aligned with 

the university’s strategies.  

 

The results also show that the second of the secondary research objectives, which is to 

obtain further understanding about whether decision makers use the six perspectives 

proposed in the initial LMS decision making model, was achieved. Both participants felt 

that the six multidimensional perspectives in the initial LMS decision making model in this 

research were taken into consideration in the LMS decision making process at their 

university. Several initial criteria also emerged during the interviews.  

 

However, the results indicated that although several non-financial measures were taken into 

consideration in their decision making processes, there were no specific methods used in 

identifying the criteria and measures. The non-financial measures were merely identified 

from the LMS reviews of other universities. The comprehensiveness and the relevance of 

these measures, which might vary from one university to another, could be an issue and 

increase the possibility of a less than optimal decision. Therefore, these results suggest that 

in order to achieve better decisions, there was a need to develop a model that includes the 

important non-financial measures relevant to LMS decision making. This important finding 

indicated that the third of the secondary research objectives, which was to determine 

whether there was a need for a LMS decision making model which integrates the non-

financial measures in order to improve the process of decision making, was also satisfied.  
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The results from the analysis of the interviews conducted in Phase 1 indicate that the main 

objective of this phase, which was to gain an understanding of the role and value of non-

financial measures in the evaluation of LMS alternatives, was achieved. It was concluded 

that meeting financial objectives alone is not sufficient to realise the value of the 

implemented system. Therefore, the value of non-financial measures in LMS decision 

making needs to be considered.  

 

At the end of Phase 1, it was suggested that there was a need to obtain a better 

understanding of the non-financial measures of each perspective included in the refined 

LMS decision making model discussed above. It was also important to understand how 

these measures, if included in decision making models, are able to improve the decision 

making processes. Phase 2 of this research was conducted in order to address the above 

issues. The next chapter presents the results from the interviews in order to identify the 

non-financial measures that need to be taken into consideration in a LMS decision making 

process. These are based on the perspectives included in the refined LMS decision making 

model developed in Phase 1.  
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Chapter 5 - Phase 2: Conceptual design and evaluation of the 

LMS decision making model 
 

5.1 Introduction 
 

The purpose of this chapter is to discuss the analysis of the qualitative data obtained from 

the interviews conducted in Phase 2 (Conceptual design and evaluation phase) of this 

research.  In this phase, interviews were conducted with 15 LMS decision makers from 11 

Malaysian universities.  

 

The first part of the chapter discusses the construction of a refined model which involved 

modifications based on initial observations during the interviews and the qualitative 

analysis. A discussion about the findings from the data analysis is presented, which 

includes a description of the criteria that emerged from the analysis of the interviews, and 

the indicators appropriate to measure each of the criteria. A summary of the main outcomes 

of Phase 2 concludes the chapter.  

 

5.2 Construction of a refined model 
 

The objective of Phase 2 was to develop a conceptual design of the LMS decision making 

model that would incorporate the criteria and indicators that emerged from the interviews, 

grouped under each perspective included in the model. In the initial stage of Phase 2, the 

interviews were conducted based on the model that was derived from Phase 1 of this 

research and discussed in Chapter 4. The LMS decision making model which was derived 

from Phase 1 included seven perspectives as depicted in Table 5.1.    
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Table 5.1:  The seven perspectives in the LMS decision making model derived from 
Phase 1 

 Seven perspectives in the LMS decision making model 

derived from Phase 1 
1 Direct Payback 
2 Improvement in University Processes 
3 Users 
4 IT Infrastructure 
5 Learning and Growth 
6 Risks and Uncertainties 
7 Best Practices in Other Universities 

 

During the interviews, several important observations were made which suggested that the 

appropriateness of the seven perspectives used in the initial stage of this phase should be 

reviewed. After eight interviews were conducted, an initial analysis was performed on the 

qualitative data, and subsequently, several enhancements to the model were made. The 

modifications made to the model are further discussed in the following sections.    

 

5.2.1 Modification 1 - Addition to LMS decision making model perspectives 
 

The participants indicated that all decisions pertaining to IT investments, including LMS 

decisions made by the IT decision makers were aligned with the university’s strategic 

plans. They added that strategic plans for universities in Malaysia were formulated to 

address the strategic plans developed by the Ministry of Higher Education (MOHE). In 

2007, the MOHE formulated the National Higher Education Strategic Plan (NHESP) 2007 

– 2020. This consisted of seven strategic thrusts to transform the Malaysian higher 

education system to achieve world class standard and to make Malaysia the hub of higher 

education in Southeast Asia (MOHE, 2007). The seven strategic thrusts outlined by the 

ministry are: 

1) Widening access and increasing equity 

2) Improving the quality of teaching and learning 
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3) Enhancing research and innovation 

4) Strengthening of higher education institutions 

5) Intensifying internationalisation 

6) Enculturation of lifelong learning  

7) Reinforcing the delivery systems of the MOHE 

 

The MOHE also mandated 23 critical agenda projects (CAPs), which they believed should 

be implemented by Malaysian higher learning institutions in order to achieve the NHESP; 

e-learning and lifelong learning are two of the 23 items included in the CAPs (Guan, 

Latifah, & Ramli, 2011). 

 

During the interviews, the participants pointed out that LMS decision making at their 

universities was aligned with the sixth strategic thrust formulated under the NHESP, which 

is “Enculturation of lifelong learning” and also with the items regarding e-learning and 

lifelong learning in the CAPs established by the MOHE.  Some quotations that support 

these findings are as follows: 

“E-learning is one of the CAPS (Critical Agenda Projects) under the National 

Higher Education Strategic Plan, so every university must try to align with the 

ministry’s strategic plan”  

(U8IT) 

 

“The university had come up with a strategy for enhancing teaching and 

learning through e-learning to support life-long learning. Here, at IT 

Department, we align with the strategy by providing the technology (LMS)”  

(U6IT) 

 

“When we wanted to adopt a LMS, actually the decision came from the ministry 

itself…They had decided that some apportionment of teaching should be done 

using the LMS”  

 (U13IT) 
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“The requirement by the ministry is that all universities must have LMS. They 

had announced this very recently”  

(U13IT) 

 

Based on these observations, a Strategic Alignment perspective was added to the LMS 

decision making model. Table 5.2 shows the new set of perspectives included in the LMS 

decision making model after these were refined. 

 

Table 5.2: Perspectives in the LMS decision making model after the first modification 
 Perspectives in the LMS decision making model  

1 Direct Payback 
2 Improvement in University Processes 
3 Users 
4 IT Infrastructure  
5 Learning and Growth 
6 Risks and Uncertainties 
7 Best Practices in Other Universities 
8 Strategic Alignment 

 

5.2.2 Modification 2 - Redefinition of Best Practices in other Universities perspective  
 

The Best Practices in Other Universities perspective was re-categorised as a criterion under 

the Strategic Alignment perspective. This change was made because Best Practices in Other 

Universities was considered to be more appropriate as a criterion to influence decisions of 

LMS choice, rather than as a high level perspective. The rationale for this modification also 

stemmed from insights provided by the participants, concerning the establishment of a 

committee called the E-Learning Council of Malaysian Public Universities (MPU) or 

MEIPTA (the abbreviation for Majlis E-Learning Institut Pengajian Tinggi Awam). The 

analysis showed that most responses about the Best Practices in Other Universities 

perspective revolved around sharing knowledge and learning from other universities’ 
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practices in order to decide the most suitable LMS. Five participants stressed that during 

the meetings of MEIPTA, the committee members shared knowledge and information 

about the best practices in LMS implementation at their respective universities. For 

example, one manager said that: 

“We have this committee which is called MEIPTA … its members are the public 

universities’ IT/ICT Managers/Directors  …and we discuss which system is the 

best to be used in each university by looking at what other universities are 

using, locally and internationally”  

(U8IT) 

 

MEIPTA was established by the MOHE in 2007 with the main objective of “having a 

national central body to pilot, drive and guide the e-learning implementation process in 

MPUs” (Basir, et al., 2010). The establishment of MEIPTA by the MOHE was in line with 

one of the strategic thrusts in the NHESP, the “Enculturation of lifelong learning”, and also 

in line with the items in the CAPs, which emphasise the implementation of e-learning in 

Malaysia and lifelong learning initiatives. The establishment of MEIPTA and the idea of 

sharing knowledge and analysing best practices to attain competitiveness, were also in line 

with the aspiration of the MOHE in striving to “adopt, adapt and develop the best practices 

to be at par with world class higher education providers” (Guan, et al., 2011, p. 404).    

 

Therefore, the Best Practices in Other Universities perspective was redefined as a criterion 

in the Strategic Alignment perspective. Descriptions of all criteria and indicators in the 

Strategic Alignment perspective, and the quotations that support their emergence are 

presented in Section 5.3.6. After the perspectives were refined, the new set of perspectives 

included in the LMS decision making model was reported in Table 5.3. 

 

After the model had been refined, the seven interviews that followed used the revised 

version of LMS decision making model. The interview protocol was modified to reflect the 

changes made to the model based on analysis of the initial eight interviews (refer to 

Appendix XVII). 



 

98 

 

Table 5.3:  Perspectives in the LMS decision making model after the second modification 
 Perspectives in the LMS decision making model 

1 Direct Payback 
2 Improvement in University Processes 
3 Users 
4 IT Infrastructure 
5 Learning and Growth 
6 Risks and Uncertainties 
7 Strategic Alignment 

 

5.2.3 Validation of the perspectives included in the final version of the model for 

Phase 2 

 

After the interviews with all fifteen participants were completed, the qualitative data was 

analysed in order to look for common patterns that could be developed and identified as 

categories of criteria and sub-categories, which were later identified as the indicators. 

During the analysis, the perspectives included in the model were also revalidated to ensure 

that the perspectives were mutually exclusive. This was achieved by clarifying and 

strengthening the description of each criterion and its indicators. It was important to 

carefully check for criteria which appeared in two (or more) different perspectives or which 

had similar meanings or appeared to be redundant. As a result of the scrutinizing process, 

several criteria of this nature were identified and adjusted accordingly. 

 

5.2.3.1 Removal of the Learning and Growth perspective  

 

There were three criteria that emerged under the Learning and Growth perspective. The 

first criterion was labelled “Compatibility of the system with future developments in 

technology”. The following comments from participants are representative of the 

participants interviewed:  
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“In terms of growth, we have already made some enhancements in terms of the 

features of the system itself and other functionalities integrated with the system, 

for example the use of online forums. …we want to further explore mobile LMS, 

that’s our next target”  

(U13IT) 

 

“We are going to integrate the system with Web2.0 technology for the future 

growth of the system, but we still have to consider the capability of our server”  

(U8IT) 

 

The second criterion was “The ability to provide more than a teaching and learning 

platform for the users”. Two participants pointed out that: 

“We want the staff to be able to use the LMS for more than only uploading 

materials. We are working with the Teaching and Learning Centre to train the 

staff to enhance their ability to use the other functions in the LMS”  

(U6IT) 

 

“Since we are focused on the entrepreneurship program, we hope the lecturers 

can share their research in this field with the students. We are planning to 

enhance the system by putting a platform for sharing research papers and 

journals in the LMS”  

 (U9NonIT) 

        

The third criterion was “The ability of the system to provide self-training and help 

functions for self-learning”. One participant said that: 

“Most of our students learn the system themselves as to have training sessions 

for students, is quite expensive” 

 (U9IT) 

 

During the revalidation process for perspectives it was decided that all three criteria that 

were initially categorised under the Learning and Growth perspective would more 
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appropriately categorised under the IT Infrastructure perspective. These criteria were 

therefore moved to the IT Infrastructure perspective, which was then examined for any 

redundancies, and adjustments were made accordingly.  As there were no other criteria 

under the Learning and Growth perspective it was removed.  

 

5.2.3.2 Revision of the Users perspective 

 

There were five criteria that emerged under the Users perspective and they are listed in 

Table 5.4. 

 

Table 5.4:  Criteria that emerged under the Users perspective 
 Criteria 

1 Enhancing lecturers' knowledge of state of the art technology 

2 Increasing students' active participation in collaboration and interactive 
learning 

3 Enhancing students’ academic integrity  

4. Enhancing interaction and student engagement level in distance learning 
courses 

5. Enhancing technical staff expertise 

 

The literature suggested that criteria such as user satisfaction with the system, support 

services and facilities (Cribb & Hogan, 2003; Ruben, 1999) could be considered in the 

Users perspective. Black et al., (2007) suggested that inadequate technical support is one of 

the primary reasons for failed adoption of e-learning technologies. Hence, user satisfaction, 

as measured by low numbers of problems reported by users, is suggested to be a measure of 

success of a LMS. Nevertheless, from the data analysis, criteria that emerged under the 

Users perspective revolved around how the system was able to impact in terms of self-

enhancement, knowledge and value creation rather than the elements that could have 

impacts in terms of user satisfaction with the system. Therefore, it was considered 

appropriate that Users perspective should be changed to Human Capital perspective. A 
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detailed explanation and quotations from the interviews that support the emergence of the 

criteria under this perspective are provided in Section 5.3.3. After the modifications 

described above and the validation process was completed, the set of perspectives in the 

version of LMS decision making model at the end of Phase 2 were as listed in Table 5.5. 

 

Table 5.5:  Perspectives included in the LMS decision making model at the end of Phase 
2 

 Perspectives in the LMS decision making model 

1 Direct Payback 

2 Impact on University’s Processes 

3 Human Capital 

4 IT Infrastructure 

5 Risks and Uncertainties 

6 Strategic Alignment  

 

5.3 The development of the Conceptual design of the LMS decision 

making model  
 

By the end of Phase 2, a conceptual LMS decision making model, which consisted of 

criteria and indicators for each of the six perspectives, had been developed. The criteria and 

indicators for each perspective are described in the following sections. 

 

5.3.1 Perspective 1 - Direct Payback  
 

In the Direct Payback perspective, five criteria and a number of indicators for each criterion 

emerged as shown in Table 5.6 and are further described in the following sections. 
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Table 5.6: Criteria and indicators under Direct Payback perspective 
Criteria  Indicator 

Reduce costs of paper and costs 
associated with printing 

a) Reduction in the purchase of paper and stationery 

Reuse of content across multiple 
courses 

a) Availability of features that enable the reuse of content which 
contributes to time and costs savings on copying or reproducing 
content 

Cost effectiveness in terms of 
software licensing and purchasing 
options  

a) The cost of acquiring the software is within the university's 
budget for IT/LMS initiatives 

a) The alternative is more cost effective in that it provides more 
attributes and qualities per dollar invested 

Ability to generate income  
 

a) The ability to contribute to the revenue-generating activities at 
universities from software sold and fees charged for consultation 

b) Better cash flow 

Ability to support increased 
number of new courses 
 

a) Number of new courses offered online using this alternative 

 

5.3.1.1 Criterion 1: Reduce costs on paper and costs associated with printing 

 

Two participants argued that the use of a LMS should result in a reduction in the use of 

paper and other costs associated with printing at the university. They stressed that this 

could also help universities move towards Green IS and a paperless environment. For 

example, one participant said that: 

“We can reduce paper usage a lot by using LMS. It’s all about paperless 

technology… That’s why we make it compulsory for all the lecturers to use 

LMS. All the materials will be distributed using the software. Even the quizzes 

are done online”  

(U13IT) 

 

The objective of saving costs by using ICT in education has been discussed by several 

researchers. For example, Ruth (2011) suggested that leveraging more ICT opportunities 

could assist in achieving cost savings goals for universities and suggested that the use of e-
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books could replace the traditional use of paper-based course materials. A participant said 

that: 

“Not only can the academic tasks be done online, but even the non-academic 

tasks. We are going towards green IS and a paperless environment”  

(U4NonIT) 

 

According to Boudreau, Chen and Huber (2008) Green IS refers to “the design and 

implementation of information systems that contribute to sustainable business processes” 

(p. 2). Reducing the use of printed material for teaching and learning purposes could 

contribute to better document management at universities, and supporting Green IS 

strategies. 

 

Based on the participants’ comments, the indicator created for this criterion was:  

a) Reduction in the purchase of paper and stationery  

 

5.3.1.2 Criterion 2: Reuse of content across multiple courses 

 

Two participants pointed out that LMS could be used to store course content and enable the 

reuse of learning content across different courses. They explained that the content sharing 

and reuse features available in a LMS could save a lot of time reproducing materials for 

different classes. They also said that lecturers could also benefit from the ability of the 

LMS to store teaching materials, which can be used for the same subject in the coming 

semesters. This could save a lot of time at the beginning of semesters. Two participants said 

that: 

“The wonderful thing about our LMS is that now we can store our materials 

and we can fetch them anytime and anywhere” 

(U3NonIT) 
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“For different classes of the same subject, I can just go to the lecture hall like 

this, without carrying any notes or handouts. The materials are there, I can just 

access them in the LMS” 

 (U3IT) 

 

Based on the participants’ comments on this criterion, the indicator created was:  

a) Availability of features that enable the reuse of content which contributes to time 

and costs savings on copying or reproducing content 

 

5.3.1.3 Criterion 3: Cost effectiveness in terms of software licensing and purchasing 

options 

 

Twelve of the participants indicated that open source LMSs such as Moodle 

(www.moodle.com) and Claroline (www.claroline.net) provide the opportunity to cut costs 

in terms of licensing and service fees, while providing most of the features that are required 

by universities. Some quotations that support this are: 

“It (Moodle) is cheaper and it has most of the features that are available in the 

proprietary systems, so why not?” 

 (U3NonIT) 

 

“There were issues with our old LMS with regards to the renewing of the 

licence, so that actually drove us to change to the open source system” 

(U3IT) 

 

“We tried to get the most economical option, so we chose the open source 

system, and furthermore it is easier to customize…We would choose the less 

costly, but of course it doesn’t mean that it’s the best, we have to see whether it 

is reliable”  

(U6IT) 

 

http://www.claroline.net/
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These comments are consistent with research that has been done in this area (Lakhan & 

Jhunjhunwala, 2008; Sife, Lwoga, & Sanga, 2007).   

 

Some participants felt that many universities were taking advantage of the fact that an open 

source LMS is free, and said that they turned to open source systems as they do not actually 

require the full features available in a proprietary LMS such as Blackboard or WebCT.  The 

participants said that: 

“The management feels that it’s not cost effective to continue with the 

proprietary system, we have to spend around RM120,000 per year, however, in 

terms of usage, we are not fully utilizing the functionalities in the system” 

 (U15NonIT) 

 

“It would be a waste if we were to adopt a proprietary system with too many 

enhanced features, when it is not used in an optimal level”  

(U8IT) 

 

The ability to reduce the cost of acquiring LMS at universities was deemed important for 

two participants who also emphasized issues about limited budgets at their universities. The 

quotations that support this are: 

“We have to make sure that the cost is within the university’s budget 

…especially due to the fact that the budget proportion for universities is getting 

smaller”  

(U6IT) 

 

“Limited budget is a big issue, but through proper planning, we managed to 

deliver what we planned for the university”  

(U1IT) 

 

The indicators that were identified for this criterion are: 

a) The cost of acquiring the software is within the university's budget for IT/LMS 

initiatives  
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b) The alternative is more cost effective in that it provides more attributes and 

qualities per dollar invested  

 

5.3.1.4 Criterion 4: Ability to generate income 

 

Two participants indicated that their universities had developed their LMS using their in-

house expertise and were able to sell the LMS to other universities. They stated that selling 

the applications to other universities could contribute to the income generation of the 

university. One of the participants said that: 

“Over the years until today, I am confident to say that our LMS is quite robust, 

as it has all of the features needed in the academic settings. We have already 

sold the system to a number of universities. For example University A, they 

bought our LMS and it was further customized by their team.”  

(U13IT) 

 

Even though this criterion was included in the Direct Payback perspective in this phase, it is 

also acknowledged that there are some issues relating to the selling of in-house software 

that has been developed from open-source software. One of these issues is that since the 

system was developed from open source software, the seller is not in the position to provide 

direct support for the system (Brewerton & Knight, 2003). 

 

Based on the participants’ comments on this criterion, the indicators created were:  

a) The ability to contribute to the revenue-generating activities at universities from 

software sold and fees charged for consultation 

b) Better cash flow 

 

5.3.1.5 Criterion 5: Ability to support increased number of new courses  

 

During the interviews, one participant commented that her university is moving towards 

increasing the introduction of new courses offered in the distance learning mode. The plan 
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to offer these courses was developed in conjunction with the implementation of the LMS 

and the opportunity to conduct online communications using the LMS. She stressed that the 

implementation of LMS facilitates distance learning. The participant said that: 

“Currently we have yet to offer any distance learning courses but with this 

technology, this coming March, we have an undergraduate course to be offered 

for primary school teachers and this course will be conducted fully online using 

our LMS”  

(U4NonIT) 

 

The indicator that was identified for this criterion was: 

a) Number of new courses offered online using this alternative 

 

5.3.2 Perspective 2 - Impact on University’s Processes 
 

In the Impact on University’s Processes perspective, three criteria and a number of 

indicators for each criterion emerged as shown in Table 5.7 and is further described in the 

following sections.  

 

Table 5.7:  Criteria and indicators for Impact on University’s Processes perspective 
Criteria Indicator 

Data integration a) Ability to reduce data redundancies in different systems used in   
the university 

b) Ability to reduce errors or inconsistencies of data in different  
information systems 

c)  Ability to reduce processing time for report preparation 

Work automation for lecturers a) The amount of time that could be saved through automation of 
activities 

Flexibility in teaching and 
learning approaches 

a) The number of classes that are video recorded or pre-recorded by 
lecturers is expected to meet or exceed minimum targets 

b) The number of lecturers who upload materials for classes in the 
LMS is expected to meet or exceed minimum target 
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5.3.2.1 Criterion 1: Data integration 

 

Three participants pointed out that an important criterion in a LMS decision is the ability of 

the LMS to contribute to the enhancement of data integration at the university. The ability 

to synchronise data that is created, updated and deleted in the student information system 

with the LMS can assist in providing accurate and current information about students at any 

time (for example, the number of students who are enrolled in each course in the semester). 

Hence, the ability of the LMS to be integrated with other systems within the university, 

such as student information and the examination system was considered crucial.  Some 

quotations that support the emergence of this criterion are: 

“At the same time, it must be able to integrate with our existing academic and 

student management system”  

(U13IT)  

 

“We might choose a LMS that can be easily integrated with our existing system, 

especially with the university’s data centre. We are using an open source data 

centre and an open source LMS might be easier to be integrated with the data 

centre system”  

(U6NonIT) 

 

One participant explained that the MOHE requires public universities to generate and 

submit statistical analysis reports on the use of LMS in their universities for monitoring 

purposes. He stressed that integration between the LMS and the student information system 

would result in efficient and timely report submissions. He said that: 

“For the university, now we don’t have to rely on individual lecturers to submit 

administration reports regarding the usage of LMS, or even the attendance 

reports. The systems are integrated so the data is easily accessible. This will 

make it easier for the university to report to the MOHE” 

 (U3IT)  
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Based on the comments about this criterion, three indicators that were considered suitable 

to measure the criterion were created: 

a) Ability to reduce data redundancies in different systems used in the university 

b) Ability to reduce errors or inconsistencies of data in different information systems  

c) Ability to reduce processing time for report preparation 

 

5.3.2.2 Criterion 2: Work automation for lecturers 

 

Two participants considered that the level of automation resulting from the use of LMS was 

an important criterion in LMS implementation decisions. Examples of automation of tasks 

included the use of evaluation engines to evaluate quizzes, and assignments that are 

conducted and submitted online and administered through the system:  

“By conducting quizzes and assignments online, the grading processes for the 

quizzes and online assignments are done automatically, so lecturers will only 

have to mark the final examination component, while the coursework 

component which is 60% from the total course assessment is calculated and 

available in the system.”  

(U3IT) 

 

“Quizzes online will produce results automatically and students will know their 

results almost immediately.” 

 (U3IT) 

 

Some participants pointed out that the use of a LMS could also result in the automation of 

administrative tasks such as generating student attendance reports. They stated that 

students’ attendance can be recorded electronically using their smart cards, and the data can 

be linked to the LMS. The participants stressed that attendance reports are required by the 

Academic Department of the university.  Using the system to produce such reports can 

reduce or even eliminate the need for lecturers to manually compute the percentage of 

absenteeism and to submit the reports manually. The following comments support this: 
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“Students can record their attendance using the card reader that is installed in 

each of our lecture halls. The data is recorded in the LMS and submitted online 

to the student information system” 

 (U13IT) 

 

“The management doesn’t have to rely on individual lecturers to send 

coursework marks and attendance reports as these reports can be accessed 

immediately” 

 (U3IT) 

 

Based on the comments about this criterion, one indicator considered suitable to measure 

the criterion was created: 

a) The amount of time that could be saved through automation of activities 

 

5.3.2.3 Criterion 3:  Flexibility in teaching and learning approaches 

 

Five participants stressed that the ability of the LMS to contribute to flexibility in teaching 

and learning approaches is an important criterion to take into consideration in LMS 

decision making. They pointed out that students could benefit from the use of some LMS 

features to undertake learning activities beyond the limited traditional face-to-face classes. 

Some participants also said that the features in the LMS provide a medium for students to 

obtain materials in situations where they could not attend classes. Some quotations that 

support the emergence of this criterion are: 

“Our university’s residential colleges are in dispersed locations and sometimes 

students face problems in terms of transportation and could miss their classes. 

These students could use the features in the LMS, such as the class notes 

uploaded in the LMS, to catch up what they missed in class” 

 (U7IT) 
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“Even lecturers can use this as an alternative when they have to go for off 

campus meetings or seminars. They could distribute online quizzes or 

assignments for students using the LMS, even if they were not physically at the 

campus”  

(U7IT)  

 

“Lecturers can record their lectures and incorporate them as learning objects 

in the LMS… these will be kept in the library server which is connected to our 

LMS…students can access them anytime, anywhere for their revision purposes, 

or view them when they could not attend classes… this is the concept of 

learning beyond the lecture room”  

(U3IT) 

 

Based on the comments about this criterion, two indicators were considered suitable to 

measure the criterion were created: 

a) The number of classes that are video recorded or pre-recorded by lecturers is 

expected to meet or exceed minimum targets 

b) The number of lecturers who upload materials for classes in the LMS is expected 

to meet or exceed minimum targets 

 

5.3.3 Perspective 3 - Human Capital  
 

In the Human Capital perspective, six criteria and a number of indicators for each criterion 

emerged as shown in Table 5.8 and are further described in the following sections. 
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Table 5.8:  Criteria and indicators for the Human Capital perspective 
Criteria Indicator 

Enhancing lecturers' knowledge 
of state of the art technology 

a) Training and support services in using the software are available 
to lecturers on an ongoing basis 

b) Staff evaluation reports on the extent of the use of the  
technology are expected to meet or exceed minimum targets 

c) Student evaluation reports on the extent of enhanced features of 
LMS used by lecturers are expected to meet or exceed minimum 
targets 

Increasing students' active 
participation in collaboration and 
interactive learning 
 

a) Ability to increase the percentage of students who participate in 
discussion forums and online communications 

Enhancing students’ academic 
integrity  

a) Lower rate of late assignment submission with the availability of 
online assignment submission features 

b) Lower rate of plagiarism cases with the integration of plagiarism 
detection software 

Enhancing interaction and student 
engagement level in distance 
learning courses 
 

a) Availability of features that can be used to enhance interaction 
and students engagement in distance learning courses 

Enhancing technical staff 
expertise  

a) Number of IT staff required to attend technical workshops on this 
new LMS 

b) Frequency of technical training provided for technical support 
staff 

 

5.3.3.1 Criterion 1: Enhancing lecturers' knowledge of state of the art technology 

 

Seven participants considered that an important criterion in LMS decision making was the 

ability of the LMS to enhance lecturers’ knowledge of the state of art technology. They 

were particularly concerned about the ability and willingness of academics who have been 

lecturing for many years to integrate technology into their teaching activities. Some of the 

quotations that support the emergence of this criterion are as follows: 

“We would like to see the use of LMS becoming a culture in the university, 

especially for the older lecturers, who have become too comfortable with the 

face-to-face teaching method”  

(U4NonIT) 
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“At the time when we first implement the LMS, the older lecturers seemed not 

too happy with the idea but we tried to enhance our efforts in terms of training 

and tried to get higher adoption rates along the way” 

 (U8NonIT)  

 

“I can see that the older lecturers are the ones that always need help in using 

the LMS”  

(U6NonIT) 

 

Five participants felt that lecturers needed to be given sufficient training to operate and 

utilize the system efficiently. They stressed that at their universities training sessions were 

compulsory and management ensured that every staff member attends the training by 

tracking attendance, as evidenced by the following quotes: 

“We help in terms of training, we provide training for all new lecturers and 

lecturers who have just returned from their postgraduate studies” 

 (U4NonIT) 

 

“Once they attend training, they can operate the system effectively”  

(U6NonIT) 

 

Four participants mentioned that their universities encourage increased LMS adoption 

among lecturers by including the usage of LMS features by each lecturer in their Key 

Performance Indicators (KPI), which is evaluated in the annual performance evaluation. 

Two participants stated that their university’s management grant awards of excellence to 

lecturers for innovation and creativity in using LMS. They also support acknowledgements 

in the form of digital publication copyright registrations for lecturers who publish academic 

materials in the LMS, including lecture video-recordings. The granting of awards and 

acknowledgement should encourage more lecturers to produce digital publications and 

publish them as teaching modules in the LMS. The following quotations illustrate these 

points: 
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“Lecturers who uploaded their academic materials in the LMS should be given 

the copyright protection as it is very important to protect the intellectual 

property of the lecturers. This will also encourage lecturers to produce more 

academic materials including video lectures that can be published into teaching 

modules” 

 (U6NonIT) 

 

“We include the extent of LMS adoption by lecturers as one of the evaluation 

criteria in the annual performance measurement. We also reward them for their 

creativity and active usage of the LMS.”  

 (U4NonIT) 

 

The linking of LMS use to performance evaluations and to acknowledgements from the 

university is consistent with a study by Agbonlahor (2006), which tested the extent to 

which lecturers viewed adoption of IT as enhancing their status within the university in a 

developing country. His study suggested that lecturers tend to use IT more frequently when 

they believe their use of IT in teaching will enhance their status within the university. He 

suggested that the use of IT in universities can be promoted through a reward system that 

recognizes innovative use of IT in teaching.  

 

Based on the comments about this criterion, the following three indicators were considered 

suitable to measure the criterion: 

a) Training and support services in using the software are available to lecturers on 

an ongoing basis 

b) Staff evaluation reports on the extent of the use of the technology are expected to 

meet or exceed minimum targets 

c) Student evaluation reports on the extent of enhanced features of LMS used by 

lecturers are expected to meet or exceed minimum targets 
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5.3.3.2 Criterion 2: Increasing students' active participation in collaboration and 

interactive learning 

 

Four participants asserted that it is important that the LMS implementation is able to 

encourage active participation in learning activities by students.  The participants also felt 

that the online communication features in a LMS can encourage active participation in 

online forums and discussions, where time constraints limit this activity during lectures. 

They suggested that to encourage the students, their participation can be monitored and 

included in the course assessment. Some quotations that support the emergence of this 

criterion are as follows: 

“They can make better preparations before classes, hence attain better 

understanding and actively participate while the topic is being discussed in 

class” 

 (U3IT) 

 

“In near future, we are moving towards Outcome Based Education (OBE), 

where assessment will not be based on examination only. Participation of 

students in online forums will also be part of the assessment computation”  

(U15NonIT) 

 

“We hope that our students will use the LMS as a culture in their learning 

activities, where, like with Facebook, the first thing they do every morning 

when they wake up is check for updates on their course forums discussions”  

(U8NonIT) 

 

Based on the comments about this criterion, one indicator considered suitable to measure 

the criterion was: 

a) Ability to increase the percentage of students who participate in discussion 

forums and online communications  
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5.3.3.3 Criterion 3: Enhancing students’ academic integrity  

 

During the interviews, two participants made an interesting point that LMS implementation 

should encourage students to be more aware of technology indirectly impacting on the 

quality of their assignments, with the integration of plagiarism detection software. The 

participants also asserted that the availability of online assignment submission features 

could facilitate submission processes and tracking, thus it could assist in encouraging 

timely submission of assignments. The ability to reduce the possibility of plagiarism and to 

encourage timely assignment submissions using the online assignment submission features 

were considered important measures in improving students’ academic integrity. The 

following quotations support this criterion: 

“Assignments can be submitted via LMS… statistics on late submissions and 

those who do not submit are also available” 

 (U13IT) 

 

The integration (with Turnitin) will reduce plagiarism. If submission is done 

manually, the students may have the opportunity to copy other students’ work.”  

(U13IT) 

 

“With the integration with plagiarism software, students will be more serious in 

delivering good quality assignments. Their assignments will be rejected if the 

system shows high percentage of plagiarism” 

 (U3NonIT) 

 

Based on the comments about this criterion, two indicators were considered suitable to 

measure the criterion: 

a) Lower rate of late assignment submission with the availability of online 

assignment submission features 

b) Lower rate of plagiarism cases with the integration of plagiarism detection 

software 
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5.3.3.4 Criterion 4: Enhancing interaction and student engagement level in distance 

learning courses  

 

During the interviews, two participants indicated that it was important to consider whether 

the LMS implementation was able to enhance interaction and student engagement levels in 

distance learning courses administered by universities. Although there were only two 

participants who emphasised this criterion, it was felt that it was essential considering that 

LMS usage in distance learning programs has become “especially important as a means of 

offering highly interactive and widely accessible learning solutions” (Venter, Jansen van 

Rensburg, & Davis, 2012, p. 183). 

 

In Malaysia, the MOHE has designated three institutions as Open and Distance Learning 

(ODL) - mode institutions (Open University Malaysia (OUM), Wawasan Open University 

(WOU) and Asia-e University (AeU)). The MOHE also encourages other public and 

private universities to offer their own distance learning programmes (Bahroom & Latif, 

2012). Distance education programmes in Malaysian universities are offered as initiatives 

to provide education opportunities for working adults who remain in full-time employment. 

These initiatives are seen to help achieve the MOHE’s strategic objective on enculturation 

of lifelong learning (Guan, et al., 2011).  

 

In line with this, the participants asserted that the use of the online communication tools in 

the LMS could enhance the communication between students and lecturers at universities 

that offer distance learning courses. Therefore, the use of LMS should be incorporated in all 

distance learning courses.  

“If distance learning courses are offered fully online, there should be a 

likelihood of a full-scale adoption and implementation of the LMS … this 

applies to our distance learning programs” 

 (U5NonIT) 

 

“We have an undergraduate course to be offered … this course will be 

conducted fully online using our LMS. So now, our lecturers are going for 
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training to use the tools in the LMS especially the 2.0 tools which are needed 

for the means of communications with students in the distance learning 

program”  

(U4NonIT) 

 

The comments suggest that it is important to assess the ability of the LMS to enhance 

interaction and student engagement in distance learning programs and hence the following 

indicator was used: 

a) Availability of features that can be used to enhance interaction and students 

engagement in distance learning courses 

 

5.3.3.5 Criterion 5: Enhancing technical staff expertise 

 

Eight participants pointed out that one important criterion to consider when choosing 

between LMS alternatives, especially when considering open source system alternatives, 

was the availability and competency of IT technical expertise to support the development 

and the maintenance of the software. For example: 

“We have to ask ourselves firstly, are our staff competent enough to support the 

software for our users, and secondly, do we have enough staff to support the 

system, as you know, when it’s a free software, we have to do the development 

and testing ourselves” 

  (U9IT) 

 

The participants felt that it is important to consider whether management could retain and 

manage technical experts’ knowledge. This is to ensure that the technical staffs are able to 

keep up with the ever-increasing developments in technology and therefore, able to provide 

excellent technical support for users, as illustrated in the following quotes: 

“The expertise in the technology must be retained in the university, or if you 

can’t maintain the people, their knowledge must be at least transferred to the 

successor.” 
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 (U13IT) 

 

“We hope that the vendor can transfer the technical knowledge to our staff so 

that we can handle the system ourselves in the long term” 

 (U9IT) 

 

“We have our own expertise, but then there is another issue, the risk of not 

being able to retain the people” 

 (U13IT) 

 

One of the participants stressed that lack of availability of staff and inability of staff to 

solve technical problems can contribute to implementation failure.   

“It is important to maintain people who monitor the system. What I can see as 

one of the limitations is that the IT department has only one or two people who 

manage the LMS. When that person is not around, who will maintain the 

system? When a temporary substitute officer takes his/her place, he/she doesn’t 

know much about IT (LMS)…these are technical things that call for attention, 

even if it looks minor, it has to be managed otherwise this will contribute to 

failure or limitation of the system implementation.” 

 (U3NonIT) 

 

Based on the comments about this criterion, the following two indicators were used: 

a) Number of IT staff required to attend technical workshops on this new LMS  

b) Frequency of technical training provided for technical support staff 

 

5.3.4 Perspective 4 – IT Infrastructure  
 

In the IT Infrastructure perspective, eleven criteria and a number of indicators for each 

criterion emerged as outlined in Table 5.9 and are further described in the following 

sections. 
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Table 5.9:  Criteria and indicators for the IT Infrastructure perspective 
Criteria  Indicator 

Support for content sharing and 
migration 

a) Learning contents in current LMS are reusable in the new LMS 

Flexibility to customize the 
system according to university's 
specifications 

a) The new LMS allows users to perform customization  

 

Ability to integrate with third 
party software 

a) Third party software can be integrated with the new LMS  

Ability to integrate with existing 
systems in the university 

a) Existing systems in the university can be integrated with the new 
LMS  

Ability to adapt to emerging 
technologies 

a) Compatibility with Web 2.0 sites like blogs, wikis and social 
networking sites. 

b) Compatibility with mobile technologies such as iPhone, iPad and 
Android applications 

c) Ability to administer frequent releases of upgraded versions 

d) Ability to administer future software upgrades with minimum  
problems on a highly customized LMS 

Ability of the LMS to efficiently 
serve the university with the 
current LMS storage capacity 
 

a) The university's LMS storage capacity is able to meet the new 
LMS storage capacity requirement  

Durability of the system a) The ability of the new LMS to meet the needs of the university for 
five years or more  

Security from unauthorized 
access 

a) Single sign on feature available  

b) Strong access authentication security  

Support for software development 
and technical assistance 

a) Average response time for technical assistance requests (LMS 
purchased or outsourced)  

b) Number of open source support community members (for open 
source systems)  

User friendly and easy to learn 
features 

a) Less requests for assistance with basic operating functions with 
this new LMS   

Ability to test the system  a) Availability of the software to be tested before implementation 
decision 
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5.3.4.1 Criterion 1:  Support for content sharing and migration 

 

During the interviews, four participants stressed that one of the important features for a 

LMS is the ability to share and adopt content from different types of LMS. The participants 

explained that the LMS must be compliant with LMS standards, such as SCORM (Sharable 

Content Object Reference Model), to enable inter-operability, accessibility, and reusability 

of Web based learning content. This is important to ensure that users of a LMS are able to 

adopt content from other universities’ LMS or from other instructors or experts who might 

use a different LMS. It is also important in situations where the university is considering a 

new LMS and the content from the current LMS can be easily transferred to the new one, as 

reflected in the following quotes. 

“We are moving from Claroline to Moodle, and one of the criteria that we must 

look at is whether it is SCORM compliant and we must ensure that the settings 

are done correctly”  

 (U7IT) 

 

“The software must be SCORM compliant. That is one of the technical criteria. 

It must be SCORM compliant so that it can read across platforms” 

 (U13IT) 

 

Based on the comments about this criterion the following indicator was included: 

a) Learning contents in current LMS are reusable in the new LMS 

 

5.3.4.2 Criterion 2: Flexibility to customize the system according to university's 

specifications 

 

Six participants considered that the ability to customize and modify the LMS according to 

the university’s specification was a very important criterion in a LMS decision making 

process, as shown by the following comments:  
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“An important factor that we considered was whether we could customise the 

system according to the university’s needs”  

(U6IT) 

 

“Moodle is easily accessible from the internet, its user friendly and easily 

customized, and we don’t need a third party to manage the system”  

(U3NonIT) 

 

The ability to access the software’s source code was also felt to be important, as it should 

lead to greater flexibility and fewer problems when changes need to be made in the future.  

“We have to look at the issue of who owns the copyright or code of the system. 

If we have the ownership, we can change according to our current and future 

requirements” 

 (U5NonIT) 

 

“By being granted the code ownership, we have the flexibility to perform the 

system customization” 

(U16IT) 

 

As a result of the comments about this criterion, the following indicator was included: 

a) The new LMS allows users to perform customization  

 

5.3.4.3 Criterion 3: Ability to integrate with third party software 

 

Three participants stated that the ability of a LMS to be integrated with third party software 

to accommodate enhanced features required in teaching and learning is an important 

criterion to consider. They provided examples of several kinds of third-party software they 

felt are essential to be integrated with the LMS: anti-plagiarism software, examination 

assessment engines and the attendance systems.   
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“When the students submit their assignment, the software (Turnitin) will be 

activated and reports on whether any plagiarism is detected in the assignment, 

which part of the document was plagiarised, and the percentage of plagiarism 

detected in the document.” 

 (U3IT) 

 

“We want the system to be integrated with the examination assessment and 

grading tools, so that the online assignments and quizzes can be evaluated and 

graded online”  

(U8NonIT) 

 

“We will integrate the system with the attendance system. We don’t have to take 

attendance each time the class starts, which will sometimes take about 10 to 15 

minutes” 

 (U3IT) 

 

The following indicator was included based on the comments received about this criterion: 

a) Third party software can be integrated with the new LMS 

 

5.3.4.4 Criterion 4: Ability to integrate with existing systems in the university 

 

Three participants stated that any LMS implemented must be able to be integrated with the 

backbone IT infrastructure of the university, which is the server and network system. The 

participants mentioned that it is important to consider whether the new LMS could be easily 

integrated with the operating system of the server and network system in order to ensure 

seamless implementation.  

“Some vendors allow us to run a trial test, so we take that opportunity to 

evaluate how well the system can be integrated with our existing systems”  

(U5NonIT) 
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“The principal architecture, backbone and the operating system for our server 

and network are actually the open source… we don’t have problems with the 

integration, because we have looked at this from the very beginning of our 

implementation” 

 (U13IT) 

 

Based on the comments about this criterion the following indicator was included: 

a) Existing systems in the university can be integrated with the new LMS 

 

5.3.4.5 Criterion 5:  Ability to adapt to emerging technologies  

 

Six participants said that a LMS should be able to adapt to emerging technologies such as 

the use of Web 2.0 applications and be compatible with mobile network systems:  

“The LMS should be compatible with the web based applications like the 

Web2.0 and YouTube, Facebook and Twitter… the integration should not be a 

problem” 

 (U7IT) 

 

“We are moving towards mobile-learning, where we incorporate our LMS with 

mobile systems… Students can get information about their course subjects 

anytime through their mobile phones” 

 (U8NonIT) 

 

Some participants felt that students who have been using these technologies in their social 

life would be comfortable to use them for educational purposes. One participant said: 

“Now, many students are using Blackberry, iPhone and such, if you look at 

University A,… their learning content can be adopted in iPhone. So we are also 

looking at that direction” 

 (U13IT) 
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“The LMS must be able to be accessed from anywhere…. nowadays, many 

students use their phones for accessing social networking and web 

applications… we have plans for the future to integrate our LMS with the 

mobile phone system” 

 (U15NonIT) 

 

Two participants commented that the emergence of rapidly evolving new technologies, 

including LMS technologies, must be taken into consideration when making LMS 

decisions. One participant said that management should ensure that the LMS implemented 

can be integrated with new technologies, and be compatible to modifications to the system 

should it be necessary. Another participant, whose university adopted an open source LMS, 

also commented that the ability of the university to administer future software upgrades 

was also essential. The participants thought that these issues are important because their 

LMSs had been highly customized and potential problems occurring in performing 

upgrades to newer versions was higher.  

“Technology evolves so fast… we try incorporate these technologies in our 

LMS too… the changes in technology really have to be considered”  

(U4NonIT) 

 

“If we want to expand the functionality of the LMS using other learning objects, 

… a particular learning object might not be compatible with the open source 

updates in the future…so in future, if other learning objects are to be included 

in the future development of our LMS we will have to make sure that the 

learning objects are compatible with open source system”  

(U3IT) 

 

Based on the comments about this criterion, the following four indicators were included: 

a) Compatibility with Web 2.0 sites like blogs, wikis and social networking sites 

b) Compatibility with mobile technologies such as iPhone, iPad and Android 

applications 

c) Ability to administer frequent releases of upgraded versions  
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d) Ability to administer future software upgrades with minimum problems on a 

highly customized LMS 

 

5.3.4.6 Criterion 6:  Ability of the LMS to efficiently serve the university with the 

current LMS storage capacity 

 

Six participants indicated that the ability of the university’s servers to support the storage of 

data on courses uploaded in the LMS and the large number of online users using the system 

concurrently is crucial in a LMS adoption decision. They stressed that the enhanced 

features of a LMS, for example, the use of multimedia files for class materials and pre-

recorded video classes could only be used efficiently if the capacity of servers at the 

university was sufficient to store all data for existing and future students and staff.  

“The basic hardware requirement that we look at is the capability of the 

server”  

(U5NonIT) 

 

“We have to determine whether our server is able to support the users that use 

the LMS concurrently or whether we need to have more than one server to run 

the system.”  

(U16IT) 

 

“The problem with the previous LMS is the server. It could not support the 

mass usage of the users”  

(U3NonIT) 

 

The comments about this criterion resulted in the use of the following indicator: 

a) The university's LMS storage capacity is able to meet the new LMS storage 

capacity requirement  
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5.3.4.7 Criterion 7: Durability of the system 

 

Three participants felt that a new LMS must be able to meet the needs of the university for 

at least five years. This was seen as crucial to ensure extendibility and capability to manage 

the expanding learning content. They stated that: 

“We have to see whether the system is reliable and lasts for long term, at least 

five years”  

(U6IT) 

 

“We will evaluate the system to see how well it will cater for us in a few years’ 

time”  

(U5NonIT) 

 

“We want to ensure that we can depend on the system in the long term, in terms 

of contents and the needs of the users”  

(U16IT) 

 

The following indicator reflected the comments about this criterion: 

a) The ability of the new LMS to meet the needs of the university for five years or 

more 

 

5.3.4.8 Criterion 8: Security from unauthorized access  

 

Two participants asserted that it is imperative that the LMS is able to provide strong 

security to prevent unauthorized access to the network and data repository. The participants 

felt that the use of a secure password mechanism is essential. Single sign-on (SSO) 

mechanism was suggested to be highly suitable for technology enhanced learning 

environments. SSO is a mechanism that consolidates the authentication process of multiple 

services into one single sign in process, and allows users to be logged into multiple services 

when they sign in. The use of SSO benefits users in terms of allowing single authentication 



 

128 

 

between the various systems, hence allowing interoperability and scalability (Modig & 

Forsberg, 2007). They stated: 

“Security issues are very important, and we need to administer the users who 

log into our system. But, single-sign on features can control the possibility of 

unauthorized users entering our system.”  

 (U16IT) 

 

“We have to take into consideration the security of the system because it 

involves copyright and intellectual properties issues” 

(U4NonIT) 

 

Based on the comments about this criterion the following two indicators were included:  

a) Single sign on feature available 

b) Strong access authentication security 

 

5.3.4.9 Criterion 9: Support for software development and technical assistance  

 

Four participants asserted that it is important to ensure the availability and stability of 

technical support in terms of further development of the LMS, and assistance for technical 

problems with it. They stated that the availability of the open source community, which is 

able to assist with technical problems regarding the use of an open source LMS, was an 

important criterion when considering an open source LMS as an alternative.  

 “The open source system is quite stable in terms of support… there is an open 

source community that provides support for the users”  

(U3IT) 

 

 “In terms of support, Moodle has a very strong online support community. If 

we have any problems, we will refer to them and they will usually come back 

with a solution”  

(U15NonIT) 
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One participant stressed that dependence on the vendor to provide technical assistance was 

necessary when considering a proprietary LMS as an alternative. He said that: 

“If you use a proprietary system, you will become very dependent on the 

vendor, you will always refer back to the vendor if there is any problem or any 

requirement for changes”  

(U3IT) 

 

The following two indicators were included as a result of the comments about this criterion: 

a) Average response time for technical assistance requests (LMS purchased or 

outsourced) 

b) Number of open source support community members (for open source systems) 

 

5.3.4.10 Criterion 10: User friendly and easy to learn features 

 

Four participants considered that it is important that the LMS is easy to operate and 

provides user-friendly interfaces. They suggested that this feature is very important in 

ensuring easy navigation and use of the system. 

“It is more convenient to have the same template for all subjects… easier for 

the students to navigate each subject module”  

(U16IT) 

 

One participant asserted that the user friendliness of a LMS can be measured by assessing 

the frequency of technical assistance needed to operate the system. The participant 

suggested that fewer requests for assistance would indicate that the system is user friendly 

and easy to use.  

“We can measure this by looking at how frequently technical assistance is 

needed, where less requests for assistance indicates that the system is user 

friendly and easy to use”  

(U6NonIT) 
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Therefore, the indicator identified for this criterion was: 

a) Less requests for assistance with basic operating functions with this new LMS   

 

5.3.4.11 Criterion 11: Ability to test the system 

 

Seven participants felt that it is important that the LMS alternatives could be tested in the 

process of selection prior to a final decision. They suggested that test runs are imperative in 

order to understand the functionality of the LMS and the suitability of the system to meet 

the needs of the users and the university’s infrastructure capabilities.  

“We wanted software that can accommodate our users’ requirements…so we 

set it up for a trial run, and then we decided to implement it.” 

 (U16IT) 

 

“We needed to make a comparison between alternatives of the LMS that are 

available, and the method we used was proof of concept. The vendors came and 

set up the system to conduct test runs, and the input from the test runs assisted 

us in making a good decision” 

(U6IT) 

 

“Both software alternatives are web based open source software where demo 

versions are available in the internet. We tested them and looked at their 

suitability for our university’s needs, and then we made our decision based on 

the results” 

 (U7IT) 

 

As a result the following indicator was included: 

a) Availability of the software to be tested before implementation decision 
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5.3.5 Perspective 5 – Risks and Uncertainties 

 

In the Risks and Uncertainties perspective, two criteria and a number of indicators for each 

criterion emerged as outlined in Table 5.10 and is further described in the following 

sections. 

 

Table 5.10: Criteria and indicators for Risks and Uncertainties perspective 
Criteria Indicator 

Usage of overall LMS 
functionalities 

a) Attaining high utilization of most of the features and functionalities 
in the LMS   

b) The level of complexity of enhanced features in the LMS is deemed 
to be acceptable 

Misuse of online 
communication tools for non-
academic use 

a) Ability to integrate with Web security and Internet usage 
monitoring software 

 

5.3.5.1 Criterion 1: Usage of overall LMS functionalities 

 

Four participants asserted that it was important to assess the risk of under-utilisation of the 

full features in the LMS, as this could result in failure to realise the full value of the LMS 

implementation. The participants were particularly concerned about the risk of under-

utilisation when the alternatives they were considering involved huge software licensing 

costs.  

“Our university had just started its operation four years ago and we are still 

new; our users are relatively small in numbers, so if we chose a full featured 

proprietary LMS, we were concerned that most of the features might not be 

utilised optimally”  

(U8IT) 

 

“It is not worth paying as high as RM120,000, when, in terms of usage, many 

functionalities might not be used by the lecturers”  

(U15NonIT) 
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“If we invest in the proprietary LMS, we wouldn’t have to worry about 

customizing or modifying the system, but we asked ourselves, are our staffs 

going to utilise all the features available?”  

(U6NonIT) 

 

One participant stressed that he was concerned that although lecturers might want to use the 

LMS initially, due to the complexity of the system it would take time to become familiar 

with it, and they might lose interest and not fully utilise the system. He said that: 

“The lecturers might want to use it initially, but when it comes to the stage of 

building the contents, they might find it too time consuming and we are 

concerned they might lose their interest in continuing to use the system” 

 (U7IT) 

 

Based on the comments about this criterion, two indicators were included: 

a) Attaining high utilization of most of the features and functionalities in the LMS  

b) The level of complexity of enhanced features in the LMS is deemed to be 

acceptable 

 

5.3.5.2 Criterion 2: Misuse of online communication tools for non-academic use 

 

Two participants stated that one of the criteria to consider when implementing a LMS with 

the ability to conduct online communication was that this feature could be misused for non-

academic purposes, such as social chatting and video conferencing. The participants 

suggested that there should be a mechanism to control this risk. For example: 

“…access to these applications during office hours is not permitted. We even 

restrict the use of YouTube, except for where it is really being used for 

teaching. Failure to have control over the use of these applications will result 

in the over consumption of space on the server, especially from the use of video 

streaming applications.”  

(U8IT) 
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Therefore, the following indicator was considered necessary: 

a) Ability to integrate with Web security and Internet usage monitoring software 

 

5.3.6 Perspective 6 – Strategic Alignment  
 

In the Strategic Alignment perspective, three criteria and a number of indicators for each 

criterion emerged as shown in Table 5.6 and is further described in the following sections. 

 

Table 5.11: Criteria and indicators for the Strategic alignment perspective 
Criteria  Indicators 

University’s image and 
reputation 

a) Likelihood of the LMS improving the image and reputation of 
the university  

b) External stakeholders' perceptions of whether LMS 
implementation is likely to contribute to the good image of the 
university  

Best practices in other 
universities 

a) Number of universities using the same LMS technology, both 
local and international 

Enhancing teaching and learning 
using technology 

a) Assessments on teaching scores in the staff performance 
measurement report are expected to meet or exceed minimum 
targets 

b) Student evaluations of courses and teaching are expected to meet 
or exceed minimum targets  

c) Number of students accessing modules is expected to meet or 
exceed minimum targets 

 

5.3.6.1 Criterion 1: University’s image and reputation 

 

Six participants indicated that the ability of the LMS to enhance the university’s image and 

reputation was an important criterion to consider when making a LMS decision. The terms 

‘image’ and ‘reputation’ have been used interchangeably in the literature (Chun, 2005), 

although some researchers have made distinctions between the two.  For example, Davies, 

Chun, da Silva and Roper (2004) see reputation as “something that is dependent upon 
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actual experience of the organization” (p. 126), while image is often used to refer to 

opinions about the organization, which are independent of actual experience of the 

organization. Consistent with this distinction, successful implementation of a LMS would 

contribute to the good reputation of a university. On the other hand, choosing a LMS that  

is well known for its quality and enhanced features, may also contribute to the posiitve 

image of the university.  

 

A participant who was a manager in a multimedia university felt that the use of enhanced 

technology in the university’s processes was important in order to prove the university’s 

capabilities and competencies in providing state of the art services for the staffs and 

students. He said that: 

“… because we are the Multimedia university…we must show that, as a 

multimedia university, we use the technology to facilitate teaching processes”   

(U13IT) 

 

Furthermore, he said that technology-enhanced methods of teaching and learning are 

becoming very important and preferred by the new generation of students. Therefore, the 

move towards implementing the technology was considered essential. He stated that: 

“Now more students are using Blackberry, iPhone and so on, so if you look at 

University X, they’ve collaborated with Maxis (mobile communication service 

provider), and their learning contents can be adopted in iPhone. So we are also 

looking at that direction.”  

(U13IT) 

 

Three participants felt that the LMS implementation could enhance the image and 

reputation of the university. The participants were cognisant of the students’ expectations, 

especially in terms of the technology used in teaching. Therefore, the ability to fulfil these 

expectations would impact the university’s image and reputation.   

“Students always talk about wireless connection in the campus and whether our 

system can be accessed anywhere, and yes, we have these technologies”  

(U4NonIT) 
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“…as one of the IPTAs, e-learning is a must-have element and we must 

demonstrate that we have it, and we are now expanding it further”  

(U8NonIT)  

 

Based on the comments about this criterion the following two indicators were added: 

a) Likelihood of the LMS improving the image and reputation of the university 

b) External stakeholders' perceptions of whether LMS implementation is likely to 

contribute to the good image of the university 

 

5.3.6.2 Criterion 2: Best practices in other universities 

 

Eight participants considered that sharing knowledge and observing the best practices in 

LMS implementation by other universities were important in LMS decision making. These 

activities were deemed important, as the experiences of other universities with LMS 

implementations should enable a better understanding of the systems being considered, and 

therefore, provide more information on how to choose the best system for their universities. 

Sharing knowledge and observing the best practices in the education sector have been 

practised by institutions worldwide for many years. For example, a project called the Study 

of Independent Higher Education in Indiana was a consortium study that included 

institutions which were interested in freely sharing their information (Jellema & Oliver, 

1975). The National Association of College and University Business Officers (NACUBO) 

project was also implemented to encourage participating institutions to work together to 

“discover best practices and provide institutions with the data they need for improvement” 

(Alstete, 1995, p. 46). 

 

The participants suggested that it is important that the university is able to adopt a system 

that is widely used and recognized by other universities. The participants asserted that, 

looking at the best practices in LMS implementation by other universities, local and 

international, was one of the ways to achieve this.  
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“We will look at the practices of our peer competitors, who are the universities 

with similar size and years in operation, and then we go for big universities and 

see what their practices are…in our case, we have found that eight universities 

in Malaysia are using the system, and it is assured that there is high advantage 

in terms of support and licensing” 

 (U6NonIT) 

 

“We decided to use this LMS because it is also being used by two big IPTAs in 

Malaysia, so we are convinced that they have looked at important criteria when 

making their decisions” 

 (U9IT) 

 

“From these meetings (MEIPTA), we pick up their experiences and use them to 

decide on our own LMS implementation.” 

 (U7IT) 

 

“I know Moodle stands out in the sense that … it is internationally used”  

(U3NonIT) 

 

“We know that the LMS that we have chosen is also being used by other large 

universities, so based on this, we are confident that we have chosen a good 

LMS”  

(U9IT) 

 

The participants also reported that visits to universities abroad were being organised to 

explore the use of different LMS in other countries.  

 “One of the reasons that we wanted to go for mobile computing was because 

we looked at one of the universities in Korea. They have already implemented it 

and they are already quite successful”  

(U13IT) 
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“We visited other universities which have used the technology and we made 

comparative studies” 

 (U6IT) 

 

“When we used WebCT, we went to Australia to see how it was used in the 

universities there” 

 (U8IT) 

 

The indicator identified for this criterion was: 

a) Number of universities using the same technology, both local and international. 

 

5.3.6.3 Criterion 3: Enhancing teaching and learning using technology 

 

Four participants asserted that an important criterion in LMS decision making was the 

ability of the LMS to contribute to achieving the university’s objectives in enhancing 

teaching and learning processes.  

“In our university, our top priority is teaching and learning. Whatever IT 

investment that we can put into the benefit of teaching and learning would be 

our top priority. LMS is one of the identified technologies that are considered 

as critical to our university.” 

 (U3IT) 

 

“The ministry wants us to be strong in teaching and learning and implementing 

a LMS is one of the methods to achieve this”  

(U1IT) 

 

“We want to see whether the modules added in our LMS based on the users’ 

requirements are really used and whether these modules contribute to 

enhancing their teaching processes” 

 (U7IT) 
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“An important criteria is the ability of the LMS to enhance the teaching and 

learning activities, that’s the first thing, as we universities must focus on 

teaching and learning, so that is our main concern” 

 (U5IT) 

 

The participants suggested that in order to measure whether the use of LMS was able to 

enhance teaching and learning, their universities had included LMS usage as an item in the 

annual staff assessment and in the student evaluation of courses at the end of each semester. 

They said that: 

 “We decided to include the LMS usage as an item in the staff assessment 

(form) to measure the LMS usage among lecturers and we can measure it by 

looking at the number of courses being uploaded in the LMS.” 

(U4NonIT) 

 

“The university wants students to evaluate each course subject at the end of 

every semester, and for each, there’s an item for LMS usage evaluation. So 

students will sort of “report” the extent of LMS usage in their courses”  

(U4NonIT) 

 

One participant also suggested that the ability of the LMS to enhance teaching and learning 

could be measured by the number of students accessing the modules uploaded by their 

lecturers. The quotation that supports this is: 

“In each subject module, the lecturers can actually go back to the statistics 

tools and observe the access by the students. From there also, the lecturers 

themselves can actually know whether their method of teaching using LMS is 

effective, based on the participation of the students. So there is a statistic to 

enable lecturers to look at the usage of the LMS by students.” 

 (U13IT) 

 

Therefore, the indicators identified for this criterion are as follows: 
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a) Assessments on teaching scores in the staff performance measurement report are 

expected to meet or exceed minimum targets 

b) Student evaluations of courses and teaching are expected to meet or exceed 

minimum targets  

c) Number of students accessing modules is expected to meet or exceed minimum 

targets 

 

5.4 Summary 
 

The results from the interviews in the third phase of this research provide several insights 

that are very important to the development of the LMS decision making model. The six 

perspectives in the initial model derived from Phase 1 (Exploring the practice of LMS 

decision making), were refined based on the information obtained during the interviews and 

after extensive qualitative data analysis. In this chapter, all the criteria and indicators that 

emerged were discussed relative to the six perspectives in the LMS decision making model. 

Table 5.12 shows the thirty criteria grouped under the six perspectives in the conceptual 

design of LMS decision making model at the conclusion of Phase 2. 

 

Table 5.12:  The list of criteria that emerged under each of the perspective 
Perspective 1 - Direct Payback 
Criterion 1: Reduce costs on paper and costs associated with printing 
Criterion 2: Reuse of contents across multiple courses 
Criterion 3: Cost effectiveness in terms of software licensing and purchasing options 
Criterion 4: Ability to generate income 
Criterion 5: Ability to support increased number of new courses 
 
Perspective 2 - Impact on University’s Processes 
Criterion 1: Data integration 
Criterion 2:  Work automation for lecturers 
Criterion 3:  Flexibility in teaching and learning approaches 
 
Perspective 3 -Human Capital 
Criterion 1: Enhancing lecturers' knowledge of state of the art technology 
Criterion 2: Increasing students' active participation in collaboration and interactive learning 
Criterion 3: Enhancing student’ academic integrity 
Criterion 4: Enhancing interaction and student engagement level in distance learning courses 
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Criterion 5: Enhancing technical staff expertise 
 
Perspective 4 –IT Infrastructure 
Criterion 1:  Support for content sharing and migration 
Criterion 2: Flexibility to customize the system according to university's specifications 
Criterion 3: Ability to integrate with third party software 
Criterion 4: Ability to integrate with existing systems in the university 
Criterion 5:  Ability to adapt to emerging technologies 
Criterion 6:  Ability of the LMS to efficiently serve the university with the current LMS  storage   

capacity 
Criterion 7: Durability of the system 
Criterion 8: Security from unauthorized access 
Criterion 9: Support for software development and technical assistance 
Criterion 10: User friendly and easy to learn features 
Criterion 11: Ability to test the system 
 
Perspective 5 –Risks and Uncertainties 
Criterion 1: Usage of overall LMS functionalities  
Criterion 2: Misuse of online communication tools for non-academic use 
 
Perspective 6 – Strategic Alignment 
Criterion 1: University’s image and reputation 
Criterion 2: Best practices in other universities 
Criterion 3: Enhancing teaching and learning using technology 
 

 

With regards to the Direct Payback perspective, it was evident that cost effectiveness in 

terms of software licensing and purchasing options was considered to be an important 

criterion for most participants. An open source system was the choice of most participants, 

due to the fact that it is more economical in terms of licensing costs. As scarcity in 

resources and budget limitations were the main drivers in most of the universities, the 

opportunity to use an open source system that could cut costs in licensing and service fees 

while still providing most of the features required by universities, was deemed to be a good 

approach.  

 

In the Impact on University’s Processes perspective, the ability of the LMS to provide 

flexibility in teaching and learning approaches was deemed an important criterion by most 

participants. The use of technology has enabled transformation of teaching and learning 

styles, which have expanded to allow learning beyond the limited face-to-face class hours. 

The ability of the LMS to realise this criterion was deemed essential. Apart from the ability 
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to contribute to flexibility in teaching and learning approaches, data integration between 

systems in universities, and the ability to automate some lecturers’ tasks were also 

considered as important criteria. 

 

The criterion considered important by most participants with regards to the Human Capital 

perspective was the availability and competency of IT technical expertise to support the 

development and maintenance of the software. This result was consistent with the findings 

in the Direct Payback perspective, which revealed that open source LMS was favourable to 

many universities due to the opportunity to obtain cost effectiveness in terms of software 

licensing and purchasing options. The characteristics of open source systems, which require 

further customization and development to meet specific needs of the organization, result in 

the need to enhance IT technical expertise to accommodate the technical support for the 

open source system. The ability of LMS to contribute to the enhancement of lecturers’ 

knowledge of state of the art technologies and the students’ active participation, academic 

integrity and the level of engagement were also considered as important criteria in LMS 

decision making in the Human Capital perspective.  

 

Eleven criteria emerged in the IT Infrastructure perspective, which was the largest number 

of criteria in any perspective. Of the 11 criteria, those that were felt to be important by most 

participants were: the ability to test the LMS prior to adoption, the flexibility to customize 

the LMS according to university's specifications, the ability of the LMS to adapt to 

emerging technologies, and the ability of the LMS to efficiently serve the university with 

the current LMS storage capacity. 

 

With regards to the Risks and Uncertainties perspective, under-utilisation of the overall 

LMS functions was regarded as a significant risk factor by most of the participants. The 

usage of most of the features available in the LMS was felt to be important to ensure that 

the value from the LMS adoption was realised. Apart from this criterion, the potential for 

misuse of online communication tools for non-academic use and rapid changes in 

technology were also found to be important risks to assess. 
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In the Strategic Alignment perspective, three criteria emerged: University’s image and 

reputation; Best practices in other universities; and Enhancing teaching and learning using 

technology. 

 

To obtain an understanding about the importance of each criteria and indicator and whether 

they are feasible to measure, the research therefore proceeded to the next phase, Phase 3 – 

Detailed design and evaluation phase, where the model was further evaluated by 

practitioners in the LMS decision making field.  
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Chapter 6 – Phase 3-Detailed design and evaluation of the LMS 

decision making model 
 

6.1  Introduction 
 

The purpose of this chapter is to discuss the results from the data analysis obtained from 

Phase 3 (Detailed design and evaluation phase). In this phase, all the criteria and indicators 

that emerged from Phase 2 (Conceptual design and evaluation of the LMS decision making 

model) were further evaluated. The importance of the criteria and indicators in the 

conceptual design of the LMS decision making model, and the feasibility of obtaining the 

indicators were determined in this phase.  

 

At the end of this phase, decisions were made on whether to retain or eliminate indicators 

from the model based on the results of each indicator’s level of importance and feasibility. 

Levels of importance and frequency were established as described in Section 3.8.3. This 

involved dichotomizing the data, so that each indicator was categorized as relatively 

important or unimportant, and relatively feasible or not to measure.  The set of rules 

established for the analysis was presented in Table 3.4 and are repeated here in Table 6.1. 

Indicators that were considered relatively important and feasible to obtain were retained in 

the model, and all others were removed. In addition, new proposed indicators that emerged 

in the process of data collection were analysed to determine their suitability for inclusion in 

the perspective included by the participants. The new proposed indicators that seemed 

suitable were then retained for further evaluation of their importance in phase 4, which was 

the next phase of the study. 

 

In presenting the results of the analysis, this chapter is structured as follows: results from 

the data analysis relating to the Direct Payback perspective, followed by the results relating 

to the Impact on University’s Processes, Human Capital, IT Infrastructure, Risks and 

Uncertainties, and finally, the Strategic Alignment perspectives. 
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6.2 Perspective 1: Direct Payback results 
 

There were five criteria and seven indicators that emerged from the Direct Payback 

perspective in the conceptual design of the LMS decision making model in Phase 2, and 

these were further evaluated in Phase 3.   

 

As can be seen in Table 6.1, the quantitative analysis results indicated that one criterion and 

the two indicators associated with it needed to be removed, while the remaining four 

criteria and all five indicators associated with them were retained. 

 

Table 6.1: Importance and feasibility results for the indicators of the Direct Payback 
perspective 

Criteria Indicators % of participants 
whose scores are 
categorised in the 

“relatively 
important” group 

% of participants 
whose scores are 
categorised in the 

“relatively feasible” 
group 

Decision 

Reduce costs on 
paper and costs 
associated with 
printing 
 

a) Reduction in the 
average use of 
paper per person  50 83 Retain 

Reuse of content 
across multiple 
courses 

a) Availability of 
features that 
enable the reuse 
of content to 
contribute to time 
and costs savings 
on copying or 
reproducing 
content 

 

83 67 Retain 

Cost effectiveness in 
terms of software 
licensing and 
purchasing options  

a) The cost of 
acquiring the 
software is within 
the university's 
budget for 
IT/LMS 
initiatives 
 

100 83 Retain 

b) The alternative is 
more cost 
effective in that it 
provides more 
attributes and 
qualities per 
dollar invested 
 

83 83 Retain 
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Ability to generate 
income  
 
 
 

a) The ability to 
contribute to the 
revenue-
generating 
activities at 
universities from 
software sold and 
fees charged for 
consultation 
 

17 50 Remove 

 b) Better cash flow 
17 50 Remove 

Ability to support 
increased number of 
new courses 
 

a) Number of new 
courses offered 
online using this 
alternative 

 

50 83 Retain 

 

The criterion removed from the model was the “Ability to generate income”. The indicators 

removed were “The ability to contribute to the revenue-generating activities at universities 

from software sold and fees charged for consultation” and “Better cash flow”. For both 

indicators, only 17% of participants’ scores were categorized as relatively important, 

although 50% of their feasibility scores were categorised as relatively feasible. 

 

This decision was supported by the interview data: for example, one participant said: 

“For me, what is important is not whether we could sell the software, but the 

availability of content that can actually “sell” our program”  

(U7IT) 

 

Another participant explained that it was not important to generate income through selling 

the LMS to other universities, as the use of LMS in her university was mainly to increase 

efficiency in teaching and learning. She stated that her university was still new to the 

technology and thus felt that the criterion “Ability to generate income” was not relevant. 

The quotation that supports this was: 

“We have just started using the LMS in our university and we are still very new 

to this technology. I think we are still not ready to sell the LMS to other parties. 

We have just developed it using Moodle and are still in the process of 

customization” 
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 (U6NonIT) 

 

While the remaining five criteria in the model were retained, there were some comments on 

the wording of the proposed criteria. Suitable suggestions for modifying the wording was 

taken into consideration and modified accordingly. With regards to the criterion “Reduce 

costs on paper and costs associated with printing”, one participant highlighted that the 

indicator “Reduction in the purchase of paper and stationery” should be reworded, as the 

reduction of paper use does not really indicate that cost savings resulted from the LMS.  

The participant said that: 

“We have to look at the average usage per person in order to measure the 

reduction in the use of paper. This is because paper usage is increasing. This is 

mainly because the number of staff is also increasing. So definitely we can’t 

compare the use of paper in total” 

 (U3IT) 

 

As a result the description was changed to “Reduction in the average use of paper per 

person”. 

  

There were no new criteria or indicators suggested by participants under this perspective.  

  

6.3 Perspective 2: Impact on University’s Processes results 
 

The results from the analysis of the data related to the Impact on University’s Processes 

perspective show that all three criteria that emerged from Phase 2 and the six indicators 

associated with these criteria could be retained in the model. This result indicates that the 

participants considered that all criteria and indicators associated with them are relatively 

important and relatively feasible to obtain. The quantitative analysis results for each 

criterion and indicator are presented in Table 6.2.  
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Table 6.2: Importance and feasibility results for the indicators of the Impact on 
University’s Processes perspective 
Criteria  Indicators % of participants 

whose scores are 
categorised in the 

“relatively 
important” group 

% of participants 
whose scores are 
categorised in the 

“relatively feasible” 
group 

Decision 

Data integration 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

a) Ability to reduce 
data 
redundancies in 
different systems 
used in   the 
university  
 

100 67 Retain 

b) Ability to reduce 
errors or 
inconsistencies of 
data in different  
information 
systems  
 

100 67 Retain 

c) Ability to reduce 
processing time 
for report 
preparation 

100 67 Retain 

Work automation for 
lecturers 

a) The amount of 
time that could 
be saved through 
automation of 
activities 

 

100 83 Retain 

Flexibility in 
teaching and 
learning approaches  
 
 
 

a) The number of 
classes that are 
video recorded or 
pre-recorded by 
lecturers is 
expected to meet 
or exceed 
minimum targets 

 

100 67 Retain 

b) The number of 
lecturers who 
upload materials 
for classes in the 
LMS is expected 
to meet or exceed 
minimum targets 
 

100 83 Retain 

 

An additional indicator was suggested by a participant and was added to the “Flexibility in 

teaching and learning approaches” criterion. This indicator was “The number of online 

quizzes and tests conducted is expected to meet or exceed minimum targets”. The quotation 

that supports the addition of this new indicator is as follows: 
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“Online quizzes or tests can be conducted in circumstances where you are not 

able to have the quizzes or test conducted in class. In fact you can do it at any 

time, maybe at night, and the students don’t even have to be together in one 

place” 

 (U3IT) 

 

As the suggestion came from a single participant, the validity of the potential item was an 

issue (Lincoln & Guba, 1985). However, as explained in Section 3.9, all indicators included 

in the model in this phase were evaluated further in Phase 4. Therefore, this item would be 

subject to further validation in Phase 4.  In addition, its inclusion is consistent with 

supporting literature. For example, Lonn and Teasley (2009) explored the uses and 

perceived benefits of using an LMS to support traditional classroom teaching, and reported 

that both instructors and students felt that exams and quizzes online for grading purposes 

was valuable.  

 

6.4 Perspective 3: Human Capital results 
 

The results from the analysis of the data related to the Human Capital perspective show that 

all criteria and the indicators associated with them could be retained in the model as shown 

in Table 6.3.  
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Table 6.3: Importance and feasibility results for the indicators of the Human Capital 
perspective 

Criteria Indicators % of participants 
whose scores are 
categorised in the 

“relatively 
important” group 

% of participants 
whose scores are 
categorised in the 

“relatively feasible” 
group 

Decision 

Enhancing lecturers' 
knowledge of state 
of the art technology 
 

a) Training and 
support services 
in using the 
software are 
available to 
lecturers on an 
ongoing basis 

 

100 100 Retain 

b) Staff evaluation 
reports on the 
extent of the use 
of the  
technology are 
expected to meet 
or exceed 
minimum targets 

 

83 83 Retain 

c) Student 
evaluation 
reports on the 
extent of 
enhanced 
features of LMS 
used by lecturers 
are expected to 
meet or exceed 
minimum targets 

 

83 

 
83 Retain 

Increasing students' 
active participation 
in collaboration and 
interactive learning  

a) Ability to 
increase the 
percentage of 
students who 
participate in 
discussion 
forums and 
online 
communications 

 

100 100 Retain 

Enhancing students’ 
academic integrity  
 

a) Lower rate of late 
assignment 
submission with 
the availability of 
online 
assignment 
submission 
features 

 

100 100 Retain 
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 b) Lower rate of 
plagiarism cases 
with the 
integration of 
plagiarism 
detection 
software 

83 67 Retain 

Enhancing 
interaction and 
student engagement 
level in distance 
learning courses 

a) Availability of 
features that can 
be used to 
enhance 
interaction and 
students 
engagement in 
distance learning 
courses 
 

83 67 Retain 

Enhancing technical 
staff expertise 

a) Number of IT 
staff required to 
attend technical 
workshops on 
this new LMS 

 

83 83 Retain 

b) Frequency of 
technical training 
provided for 
technical support 
staff  

 

100 67 Retain 

 

One new indicator to be added under the criterion “Enhancing students’ academic integrity” 

was suggested by a participant. This new indicator was “Improvement in students' overall 

grade for the course”.  However, the suggested indicator was not added to the model, given 

the uncertainty in the literature as to whether LMS usage can directly affect actual learning.   

This is based on the mixed results gathered from the literature. For example, Dawson, 

McWilliam, and Tan (2008) suggest that students’ final grade is an important indicator for 

e-learning success while several other researchers found contradicting findings which 

appear to suggest that “the relationship (the more technology used in learning, the better the 

grade) does not exist” (Beer, Jones, & Clark, 2009, p. 66).  McGill and Klobas (2009) also 

found that while students felt that the LMS positively contributed to their learning, this was 

not reflected in their grades.  
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6.5 Perspective 4: IT Infrastructure results 
 

For the IT Infrastructure perspective, 11 criteria and 14 indicators associated with these 

criteria that emerged from Phase 2 were evaluated. The results showed that all the criteria 

and indicators could be retained in the model. The percentage scores obtained for each 

indicator and results of the decision whether to retain or remove the indicators are provided 

in Table 6.4. 

 

Table 6.4: Importance and feasibility of the indicators for the IT Infrastructure 
perspective 

Criteria Indicators % of participants 
whose scores are 
categorised in the 

“relatively 
important” group 

% of participants 
whose scores are 
categorised in the 

“relatively feasible” 
group 

Decision 

Support for content 
sharing and migration 

a) Learning contents 
in current LMS are 
reusable in the new 
LMS 
 

100 67 Retain 

Flexibility to 
customize the system 
according to 
university's 
specifications 
 

a) The new LMS 
allows users to 
perform 
customization  

83 67 Retain 

Ability to integrate 
with third party 
software 

a) Third party 
software can be 
integrated with the 
new LMS 
 

100 
67 

 
Retain 

Ability to integrate 
with existing systems 
in the university 

a) Existing systems in 
the university can 
be integrated with 
the new LMS 
 

100 
83 

 
Retain 

Ability to adapt to 
emerging 
technologies 
 
 
 
 
 
 
 
 
 
 
 

a) Compatibility with 
Web 2.0 sites like 
blogs, wikis and 
social networking 
sites 
 

83 67 Retain 

b) Compatibility with 
mobile 
technologies such 
as iPhone, iPad and 
Android 
applications 

 
 

 

83 

 

67 Retain 
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 c) Ability to 
administer frequent 
releases of 
upgraded versions 
 

67 67 Retain 

d) Ability to 
administer future 
software upgrades 
with minimum  
problems on a 
highly customized 
LMS 

 

83 67 Retain 

Ability of the LMS to 
efficiently serve the 
university with the 
current LMS storage 
capacity 

a) The university's 
LMS storage 
capacity is able to 
meet the new LMS 
storage capacity 
requirement 

100 67 Retain 

Durability of the 
system 
 

a) The ability of the 
new LMS to meet 
the needs of the 
university for five 
years or more  

100 83 

Retain 

 

 

 

Security from 
unauthorized access 
 

a) Single-sign on 
feature available 100 83 Retain 

b) Strong access 
authentication 
security  
 

100 83 Retain 

Support for software 
development and 
technical assistance  

a) Average response 
time for technical 
assistance 
requests(LMS 
purchased or 
outsourced) 

 

83 

 
67 Retain 

b) Number of open 
source support 
community 
members (for open 
source systems) 
 

83 50 Retain 

User friendly and 
easy to learn features 
 

a) Less requests for 
assistance with 
basic operating 
functions with this 
new LMS 
 

83 67 Retain 

Ability to test the 
system  
 

a) Availability of the 
software to be 
tested before 
implementation 
decision 
 

100 67 Retain 
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Two new indicators suggested by the participants with regards to the IT Infrastructure 

perspective were added to the model. The first indicator, “Bandwidth capability of the 

university is suitable for the requirements of the new LMS”, was added under the “Ability 

of the LMS to efficiently serve the university with the current LMS storage capacity” 

criterion. The quotations that support this additional indicator are as follows:  

“Another important aspect in infrastructure is the performance of the system. 

Even if the LMS has very good features, if the infrastructure performance is 

poor, for example the bandwidth capabilities, people would not want to use it”  

(U3IT) 

 

“Because of the bandwidth problem, it is not possible for us to record the whole 

lecture. We are only able to record 10 to 20 minute videos, but not a whole two 

hour lecture. So, for me, bandwidth capability of the university is very 

important to consider in the LMS decision making process”  

(U4NonIT) 

 

Singh (2003) emphasises that technical requirements, including bandwidth capabilities, 

should be addressed in order that e-learning programs are successful. Further to this, 

technology-mediated communication now involves not only the interaction between 

lecturers and students but can also involve interactions amongst the students, using various 

delivery modes (Ebner, 2007). As a result there is a need for greater bandwidth capabilities 

in order to support this enhancement. The inclusion of the indicator “Bandwidth capability 

of the university is suitable for the requirements of the new LMS” in the model is therefore 

supported. 

 

The second indicator, “The ability of the new LMS to be upgraded without costly 

modifications” was added under the “Durability of the system” criterion. The quotation that 

supports this additional indicator is: 

“The main thing is whether we can get the source code. If it is an open source 

system and we can obtain the source code, then we have the flexibility to 

enhance the system further without having to incur any costs” 
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 (U3IT) 

 

The insertion of this indicator is supported by several of the literature in this area (Batpurev 

& Ulaanbaatar, 2005; Lakhan & Jhunjhunwala, 2008). Batpurev and Ulaanbaatar (2005), 

who specifically studied the adaptation of open source software for distance learning in 

Asia, highlighted that most distance learning institutions in this region require heavy 

customization  due to the fact that the technical documentation is not available in local 

languages. Hence, the ability to customize the system without incurring any costs would be 

an advantage.  

 

6.6 Perspective 5: Risks and Uncertainties  
 

The results of the data analysis on the two criteria in the Risks and Uncertainties 

perspective and three indicators associated with them showed that all of the criteria and 

indicators should be retained in the model. The percentage scores obtained for each 

indicator and the decision whether to retain or remove the indicators is presented in Table 

6.5. 
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Table 6.5: Importance and feasibility results for the indicators of the Risks and 
Uncertainties perspective 

Criteria Indicators % of participants 
whose scores are 
categorised in the 

“relatively 
important” group 

% of participants 
whose scores are 
categorised in the 

“relatively 
feasible” group 

Decision 

Usage of overall 
LMS functionalities  
 

a) Attaining high 
utilization of 
most of the 
features and 
functionalities in 
the LMS   
 

67 50 Retain 

b) The level of 
complexity of 
enhanced 
features in the 
LMS is deemed 
to be acceptable 

 

83 50 Retain 

Misuse of online 
communication 
tools for non-
academic use 
 

a) Ability to 
integrate with 
Web security 
and Internet 
usage 
monitoring 
software 

67 83 Retain 

 

There were no new criteria or indicators suggested by participants under this perspective.  

 

6.7 Perspective 6: Strategic Alignment 
 

Three criteria under the Strategic Alignment perspective and the six indicators associated 

with these criteria were evaluated in this phase. The percentage scores obtained for each 

indicator and the decision whether to retain or remove each indicator are presented in Table 

6.6. 
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Table 6.6: Importance and feasibility results for the indicators of the Strategic Alignment 
perspective  

Criteria Indicators % of participants 
whose scores are 
categorised in the 

“relatively important”  
group 

% of participants 
whose scores are 
categorised in the 

“relatively feasible” 
group 

Decision 

University's image and 
reputation 

a) Likelihood of the 
LMS improving the 
image and reputation 
of the university 
 

67 67 Retain 

b) External 
stakeholders' 
perceptions of 
whether LMS 
implementation is 
likely to contribute 
to the good image of 
the university 

 

33 50 Remove 

Best practices in other 
universities 
 
 
 
 
 

a) Number of 
universities using the 
same LMS 
technology, both 
local and 
international 
 

67 

 

 

 

83 Retain 

Enhancing teaching and 
learning using 
technology 

a) Assessments on 
teaching scores in 
the performance 
measurement report 
are expected to meet 
or exceed minimum 
targets 

 

83 83 

 

Retain 

 

b) Student evaluations 
of courses and 
teaching are 
expected to meet or 
exceed minimum 
targets 
 

100 83 Retain 

c) Number of students 
accessing modules 
is expected to meet 
or exceed minimum 
targets  

 

100 83 Retain 

 

 

The analysis of the three criteria and the six indicators associated with them suggested that 

all three criteria could be retained in the model. However, one indicator of the “University’s 

image and reputation” criterion had to be removed from the model, as only 33% of 
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participants’ scores were in the relatively important category, and only 50% of their 

feasibility scores were in the relatively feasible category. The indicator removed was 

“External stakeholders' perceptions of whether LMS implementation is likely to contribute 

to the good image of the university”. An example of the quotations that support the removal 

of this indicator is as follows: 

“The MOHE (external stakeholder) produces reports on the level of LMS usage 

in universities, but the reports are only for their internal use. We can make 

inquiries in order to get the details, but they don’t easily disclose the 

information. It is not to say that the indicator is not feasible at all, however, in 

terms of importance, I would not rate it in the highest rank of importance”  

(U3IT) 

 

There were no new criteria or indicators suggested by participants under this perspective.  

 

6.8 Summary  
 

The results from the analysis of the data from the six participants provided some important 

information that could assist in justifying the appropriateness of all criteria and indicators in 

the detailed design of the LMS decision making model. In addition, the qualitative 

feedback assisted in refining the model in terms of its presentation, as well as providing 

suggestions for new indicators as measures for several criteria. This feedback was very 

important in refining the LMS decision making model. The objective of this phase, which 

was to develop a detailed design for the LMS decision making model, was therefore 

achieved. The model was then translated into a decision making tool to enable it to be tried 

in a real decision making situation and was further tested in the field test phase (Phase 4). 
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Chapter 7 – Phase 4 - Evaluation by practitioners in the field 
 

7.1  Introduction 
  

This chapter presents the analysis of data collected in Phase 4 (Evaluation by practitioners 

in the field). The participants were asked to evaluate the effectiveness of the LMS decision 

making tool from Phase 3 by utilising the tool in a decision making scenario that simulated 

a common LMS decision making situation. Participants were then asked to evaluate the 

version of the model they applied with a series of questions following its application (see 

Appendix XVI). Based on results of this analysis, further refinements were made to the 

final version of the LMS decision making tool.  

 

The first section of this chapter describes the demographic background of the participants 

in this phase. The chapter then discusses the results of the analysis based on the six multi-

dimensional perspectives included in the LMS decision making model. The results related 

to the participants’ decisions on which LMS to acquire (derived by using the LMS decision 

making model from Phase 3) are then presented. The chapter concludes with the results and 

a discussion about the evaluation of the tool and the participants’ perceptions about the 

value of non-financial measures in IT investment decision making.  

 

7.2 Demographic background 
 

Ten LMS decision makers from different universities in Malaysia evaluated the LMS 

decision making tool and completed the questionnaires. Only one participant had 

contributed in a previous phase of the research (Phase 2). The following section describes 

the participants’ backgrounds, including their job title, age, gender, highest educational 

attainment and the length of time held in their current post (see Table 7.1).  
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Table 7.1: Participants’ background 
  Frequency Percentage 
Job Title     
IT/ICT staff 3 30 
Teaching and Learning  Centre Director/Manager 2 20 
Teaching and Learning Centre Staff  1 10 
Lecturer  4 40 
Total 10 100 
      
Age     
25-36 6 60 
49-64 4 40 
Total 10 100 
      
Gender      
Female 4 40 
Male 6 60 
Total 10 100 
      
Highest educational attainment     
Diploma 2 20 
Bachelor Degree   0 0 
Master Degree 4 40 
PhD 4 40 
Total  10 100 
      
Length of period current post held      
0-5 years 5 50 
6-10 years 2 20 
11-15 years 1 10 
More than 20 years 2 20 
Total 10 100 
      

 

The largest category of participants (40%) was lecturers. Initially, the target participants of 

this phase were decision makers in Malaysian universities involved in LMS decision 

making processes. However, during the data collection, LMS decision makers from two 

universities were not able to participate, and they forwarded the invitation to other potential 
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participants whom they felt were suitable to answer the questions. It was expected that the 

substituted participants were also involved in LMS decision making at their universities. 

However, not all these participants were actually members of the existing LMS decision 

making team.  They were, however, lecturers with knowledge in the field and their 

universities had used their knowledge and research in the adoption of their LMS. Some 

additional information about the lecturers’ involvement in the LMS decision making field 

was obtained from university websites and personal emails to the participants, and is 

presented in Table 7.2. Two lecturers had previously been involved in their university’s 

LMS decision making team and the other two were in the IS/IT field. As the four lecturers 

were either involved in LMS decision making or their area of expertise was relevant to this 

research it was considered appropriate to include them in Phase 4.  

 

Table 7.2 Background of participants who were lecturers  

 

The results also show that 30% of the participants were IT/ICT staff, 20% were directors or 

managers of a Teaching and Learning Centre, and another 10% were staff from the 

Teaching and Learning Centre at their universities. Information pertaining to each 

university and its current LMS adoption was also collected. This included: type of 

university (public or private), location of university (urban or rural), type of course offered 

(broad or technical), MSC status obtained (yes or no), current status of LMS adoption and 

the type of LMS used by the university (if currently adopting an LMS) (see Table 7.3).  If 

ID Areas of Expertise Has been 
involved in 

LMS 
decision 
making 

U9IT2 Engineering Sciences, Communication Engineering, 
Computer communications networks, Information, Computer 
and Communication Technology (ICT) 
 

Yes 

U5IT Computing, Science and Software Engineering, Knowledge 
Transfer  
 

No 

U17IT Information System, Information System Security 
 

No 

U20NonIT Science and Physics  
 

Yes 
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the university was currently adopting an LMS, participants were also asked about the type 

likely to be adopted. The results show that 90% were adopting a LMS: 60% were adopting 

an open source LMS, 20% were developing their LMS in-house and 10% had outsourced 

their LMS development to a third party. A summary of data with regards to the background 

information about the universities involved in this phase’s data collection is provided in 

Table 7.3. 

 

Table 7.3: Profile of the universities and their current LMS adoption 
  Frequency Percentage 
Type of university     
Private 2 20 
Public  8 80 
Total 10 100 
      
Location of university     
Rural 4 40 
Urban 6 60 
Total  10 100 
      
Nature of course offered      
Broad  8 80 
Technical  2 20 
Total  10 100 
      
MSC Malaysia status attained     
No  5 50 
Yes  5 50 
Total  10 100 
      
Currently adopting an LMS     
No  1 10 
Yes  9 90 
Total  10 100 
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7.3 Results of the quantitative analysis relating to the indicators of the 
LMS decision making model  

 

The following section presents the results from the descriptive analysis on the importance 

scores of the indicators for the six perspectives based on the participant’s application of the 

LMS decision making model. Decisions were made on whether to retain or eliminate 

indicators from the model based on the level of importance. Level of importance was 

described in Section 3.9.4. It involved dichotomizing the data so that each indicator was 

categorized as relatively important or relatively unimportant based on a separation point at 

which the largest drop in the mean occurred (6.5 rounded up to 7). These results were used 

to finalise the criteria and the indicators to be included in the LMS decision making model. 

 

7.3.1 Direct Payback perspective 

 

The results from a frequency analysis of the five indicators associated with the four criteria 

under the Direct Payback perspective are illustrated in Table 7.4  

 

Table 7.4: Importance results for the indicators of the Direct Payback perspective 
Criteria Indicators % of participants 

whose scores are 
categorised in the 

“relatively important”  
group 

Decision 

Reduce costs on paper 
and costs associated with 
printing 
 

a) Reduction in the 
average use of paper 
per person  

 

40 

 

Remove 

Reuse of content across 
multiple courses 
 

a) Availability of 
features that enable 
the reuse of content to 
contribute to time and 
costs savings on 
copying or 
reproducing content 

 

70 Retain 

Cost effectiveness in 
terms of software 
licencing and purchasing 
options 

a) The cost of acquiring 
the software is within 
the university's budget 
for IT/LMS initiatives 

   

80 Retain 
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b) The alternative is 
more cost effective in 
that it provides more 
attributes and qualities 
per dollar invested 

 

50 Retain 

Ability to support 
increased number of new 
courses   

a) Number of new 
courses offered online 
using this alternative 

 

30 Remove 

 

The results showed that the indicator “Reduction in the amount of paper used on average 

per person”, which was associated with the criterion “Reduce costs on paper and costs 

associated with printing”, had to be removed, as only 40% of the participants categorized it 

as relatively important. The indicator and the criterion associated with it were both 

removed. The indicator, which was the only one for the criterion, was not considered 

sufficiently important and should not be retained.  

 

Similarly, the indicator “Number of new courses offered online using this alternative”, 

which was the only indicator associated with the criterion “Ability to support increased 

number of new courses” was removed with the criterion, as only 30% of the participants’ 

scores were categorised as relatively important. It seems that most participants perceived 

that the LMS implemented in their university had minimal effect on the establishment of 

new courses.  

 

As can be seen in Table 7.4, the indicator “The cost of acquiring the software is within the 

university's budget for IT/LMS initiatives” and associated with the criterion “Cost 

effectiveness in terms of software licencing and purchasing options” was considered as 

most important under the Direct Payback perspective, as most participants (80%) 

considered it as relatively important.  

 

7.3.2 Impact on University’s Processes perspective 

 

Results from the descriptive analysis suggested that all three criteria related to the Impact 

on University’s Processes perspective should be retained in the model (see Table 7.5). 
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However, the indicator “Ability to reduce processing time for report preparation” which 

was associated with the criterion “Data integration” had to be removed, as only 40% of the 

participants gave scores that could be categorised as relatively important. 

 

Table 7.5: Importance results for the indicators of the Impact on University’s Processes 
perspective  

Criteria Indicators % of participants 
whose scores are 
categorised in the 

“relatively important”  
group 

Decision 

Data integration 
 
 
 
 

a) Ability to reduce data 
redundancies in 
different systems used 
in the university 

60 Retain 

b) Ability to reduce 
errors or 
inconsistencies of 
data in different 
information systems  

50 Retain 

c) Ability to reduce 
processing time for 
report preparation 

40 Remove 

Work automation for 
lecturers  

a) The amount of time 
that could be saved 
through automation of 
activities 

70 Retain 

Flexibility in teaching 
and learning approaches
  
  
  
  

a) The number of classes 
that are video 
recorded or pre-
recorded by lecturers 
is expected to meet or 
exceed minimum 
targets 

60 Retain 

b) The number of 
lecturers who upload 
materials for classes 
in the LMS is 
expected to meet or 
exceed minimum 
targets 

80 Retain 

c) The number of online 
quizzes and tests 
conducted is expected 
to meet or exceed 
minimum targets 

 

50 Retain 
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The indicator “The number of lecturers who upload materials for classes in the LMS is 

expected to meet or exceed minimum targets”, and associated with the criterion “Flexibility 

in teaching and learning approaches”, was the most highly regarded indicator with 80% of 

scores in the relatively important category. These results indicate that the ability to upload 

materials was generally considered to be a more important factor in a LMS decision, than 

the availability of enhanced features, such as video recorded classes and the ability to 

conduct online quizzes. 

 

7.3.3 Human Capital perspective 

 

Under the Human Capital perspective two indicators had to be removed while the other 

seven were retained. As can be seen from Table 7.6, the two indicators were “Staff 

evaluation reports on the extent of the use of the technology are expected to meet or exceed 

minimum targets” and “Student evaluation reports on the extent of enhanced features of 

LMS used by lecturers are expected to meet or exceed minimum targets”, which were 

associated with the criterion “Enhancing lecturers' knowledge of state of the art 

technology”. The percentages of participants whose scores for the two indicators could be 

categorised as relatively important were only 20% and 30% respectively. The indicator to 

be retained under this criterion was “Training and support services in using the software are 

available to lecturers on an ongoing basis”. This was considered as a relatively more 

important indicator to measure this criterion.  
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Table 7.6 Importance results for the indicators of the Human Capital perspective  
Criteria Indicators % of participants 

whose scores are 
categorised in the 

“relatively important”  
group 

Decision 

Enhancing lecturers' 
knowledge of state of the 
art technology  

a) Training and support 
services in using the 
software are available 
to lecturers on an 
ongoing basis 

70 Retain 

b) Staff evaluation 
reports on the extent 
of the use of the  
technology are 
expected to meet or 
exceed minimum 
targets 

20 Remove 

c) Student evaluation 
reports on the extent 
of enhanced features 
of LMS used by 
lecturers are expected 
to meet or exceed 
minimum targets 

30 Remove 

Increasing students' 
active participation in 
collaboration and 
interactive learning  

a) Ability to increase the 
percentage of students 
who participate in 
discussion forums and 
online 
communications 

80 Retain 

Enhancing students’ 
academic integrity 
   

a) Lower rate of late 
assignment 
submission with the 
availability of online 
assignment 
submission features 

60 Retain 

b) Lower rate of 
plagiarism cases with 
the integration of 
plagiarism detection 
software 

80 Retain 

Enhancing interaction 
and student engagement 
level in distance learning 
courses  
 

a) Availability of 
features that can be 
used to enhance 
interaction and 
students engagement 
in distance learning 
courses 

 

 

60 

 

 

Retain 

Enhancing technical staff 
expertise 

a) Number of IT staff 
required to attend 
technical workshops 
on this new LMS 

70 Retain 
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b) Frequency of 
technical training 
provided for technical 
support staff 

60 Retain 

 

The ability of the LMS to increase students' participation in online forums and discussions 

was found to be an important indicator for the criterion “Increasing students’ active 

participation in collaboration and interactive learning”, as 80% of the participants’ scores 

fell into the relatively important category. Another indicator which attained the same 

percentage (80%) was “Lower rate of plagiarism cases with the integration of plagiarism 

detection software”, which was associated with the criterion “Enhancing students’ 

academic integrity”. This shows that a potential reduction in plagiarism resulting from the 

integration of plagiarism detection software was seen to be important in choosing a LMS. 
 

7.3.4 IT Infrastructure perspective 

 

The results from the frequency analysis of the importance scores for each indicator of the 

criteria under the IT Infrastructure perspective are presented in Table 7.7.  

 

As can be seen in Table 7.7, all of the 11 criteria under the IT Infrastructure perspective and 

all the indicators associated with them were retained. There were two indicators for which 

100% of participants categorised as relatively important. They were “Learning contents in 

current LMS are reusable in the new LMS”, which was associated with the criterion 

“Support for content sharing and migration”. The other was “Compatibility with Web 2.0 

sites like blogs, wikis and social networking sites”, which was associated with the criterion 

“Ability to adapt to emerging technologies”.  
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Table 7.7 Importance results for the indicators of the IT infrastructure perspective  
Criteria Indicators % of participants 

whose scores are 
categorised in the 

“relatively important”  
group 

Decision 

Support for content 
sharing and migration 

a) Learning contents in 
current LMS are 
reusable in the new 
LMS 

100 Retain 

Flexibility to customize 
the system according to 
university's 
specifications 

a) The new LMS allows 
users to perform 
customization  

80 Retain 

Ability to integrate with 
third party software 

a) Third party software 
can be integrated with 
the new LMS 

90 Retain 

Ability to integrate with 
existing systems in the 
university 
 

a) Existing systems in 
the university can be 
integrated with the 
new LMS 

70 Retain 

Ability to adapt to 
emerging technologies  
 

a) Compatibility with 
Web 2.0 sites like 
blogs, wikis and social 
networking sites. 

100 Retain 

b) Compatibility with 
mobile technologies 
such as iPhone, iPad 
and Android 
applications 

60 Retain 

Ability of the LMS to 
efficiently serve the 
university with the 
current LMS storage 
capacity  
  

a) The university's LMS 
storage capacity is 
able to meet the new 
LMS storage capacity 
requirement 

70 Retain 

b) Bandwidth capability 
of the university is 
suitable for the 
requirements of the 
new LMS 

80 Retain 

Durability of the system 
 

a) The ability of the new 
LMS to meet the 
needs of the university 
for five years or more 

60 Retain 

b) The ability of the new 
LMS to be upgraded 
without costly 
modifications 

70 

 

Retain 
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Security from 
unauthorized access 
 

a) Single-sign in feature 
available 80 Retain 

b) Strong access 
authentication security  90 Retain 

Support for software 
development and 
technical assistance  

a) Average response 
time for technical   
assistance 
requests(LMS 
purchased or 
outsourced) 

 

70 Retain 

b) Number of open 
source support 
community members 
(for open source 
systems) 

50 Retain 

User friendly and easy to 
learn features 
 

a) Less requests for 
assistance with basic 
operating functions 
with this new LMS 

50 Retain 

Ability to test the system  
 

a) Availability of the 
software to be tested 
before 
implementation 
decision 

60 Retain 

 

Two other indicators also had a very high proportion of participants (90%) give scores 

categorised as relatively important. These were “Third party software can be integrated 

with the new LMS”, associated with the criterion “Ability to integrate with third party 

software”, and “Strong access authentication security”, associated with the criterion 

“Security from unauthorized access”. 

 

7.3.5 Risks and Uncertainties perspective 

 

The results obtained for the analysis of the importance scores under the Risks and 

Uncertainties perspective indicated that all four criteria should be retained in the model 

(See Table 7.8). 
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Table 7.8 Importance results for the indicators of the Risks and Uncertainties perspective  
Criteria Indicators % of participants 

whose scores are 
categorised in the 

“relatively important”  
group 

Decision 

Usage of overall LMS 
functionalities 
  
  
   

a) Attaining high 
utilization of most of 
the features and 
functionalities in the 
LMS   

90 Retain 

b) The level of 
complexity of 
enhanced features in 
the LMS is deemed to 
be acceptable  

80 Retain 

Misuse of online 
communication tools for 
non-academic use 
 

a) Ability to integrate 
with Web security and 
Internet usage 
monitoring software 

70 Retain 

Rapid change in 
technology 
 

a) Frequent releases of 
upgraded versions  70 Retain 

Problems in upgrading to 
newer versions 
  
   

a) Ability to administer 
future software 
upgrades with 
minimum  problems on 
a highly customized 
LMS 

50 Retain 

 

The indicator for which the highest proportion of participants (90%) gave scores that could 

be categorised as relatively important was “Attaining high utilization of most of the 

features and functionalities in the LMS”, and associated with the criterion “Usage of overall 

LMS functionalities”. The indicator with the lowest score was the “Ability to administer 

future software upgrades with minimum problems on a highly customized LMS”, 

associated with the criterion “Problems in upgrading to newer versions”. While only 50% 

of the participants’ scores were categorised as relatively important, it was retained in the 

model, as the criteria used to determine the inclusion/exclusion of items in the LMS 

decision making model in this phase (see Section 3.9.4); that is, indicators given scores of 7 

and above (relatively important) by at least 50% of participants should be retained.  
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7.3.6 Strategic Alignment perspective  

 

The results from a frequency analysis of importance scores for the indicators for the criteria 

listed under the Strategic Alignment perspective are presented in Table 7.9.  

 

Table 7.9 Importance results for the indicators of the Strategic Alignment perspective  
Criteria Indicators % of participants whose 

scores are categorised in 
the “relatively important”  

group 

Decision 

University's image and 
reputation 
 

a) Likelihood of the LMS 
improving the image and 
reputation of the 
university 

60 Retain 

Best practices in other 
universities 

a) Number of universities 
using the same 
technology both  local 
and international 

80 

 

Retain 

Enhancing teaching and 
learning using technology
  
 
 
  

a) Assessments on teaching 
scores in the performance 
measurement report are 
expected to meet or 
exceed minimum targets 

50 

 

 

Retain 

 

b) Student evaluations of 
courses and teaching are 
expected to meet or 
exceed minimum targets 

60 

 

Retain 

c) Number of students 
accessing modules is 
expected to meet or 
exceed minimum targets  

60 

 

Retain 

 

As can be seen in Table 7.9, all five criteria and six indicators under this perspective were 

retained in the model. The indicator for which the highest proportion of participants (80%) 

gave scores categorised as relatively important was “Number of universities using the same 

technology both local and international”, and associated with the criteria “Best practices in 

other universities”.  

 

The indicator which appeared to be least important was “Assessments on teaching scores in 

the performance measurement report are expected to meet or exceed minimum targets”, and 
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associated with the criterion “Enhancing teaching and learning using technology”. 

However, although only 50% of participants gave scores that could be categorised as 

relatively important, it was retained. 

 

7.4 Analysis of the participants’ decisions about the alternatives 
 

In order to evaluate the LMS decision making model developed in this thesis, participants 

were asked to use the LMS decision making tool which was developed based on the model. 

They were asked to use the model to assist in making a decision between two shortlisted 

LMS described in the scenario given. Using the formula described in Section 3.9.3 the total 

sum of the weighted values for both alternatives were calculated using the scores given by 

the participant in the tool. The results from the calculations were then reported to the 

participant for them to use in making their decision.   

 

A frequency analysis was conducted on the decision results. Eight participants’ (80%) 

results indicated that the chosen alternative was Alternative B, an open source LMS. Only 

two participants’ (20%) results indicated that the chosen alternative was Alternative A, 

which was a proprietary LMS.  

 

In an open-ended questions section, the participants were asked to describe why the 

alternative was chosen. Qualitative data analysis was conducted on the answers given by 

the participants. The results of the qualitative analysis by the eight participants whose 

chosen alternative was the open source Alternative B revealed two categories of reasons for 

the decision: 1) the alternative had no licence fee, and 2) the flexibility of the alternative 

would enable customization to be conducted according to the university’s needs. 

 

Five of these participants gave answers that revolved around the first category that the 

alternative had no licence fee. They stressed that the free licence would benefit them in 

terms of meeting their universities’ budget objectives. Diversion of saved funds to other 
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areas related to system maintenance was also deemed possible. The following are some 

examples of the answers: 

“The main reason is because of the budget constraint”  

(U17IT) 

 

“Alternative B provides much cheaper maintenance cost in the long run” 

 (U9IT2) 

 

“All features that are required are available and there is no annual fee. The 

savings can be used to upgrade other technical needs such as server, third 

party system integration and so on” 

(U3IT3) 

 

The second reason was that the alternative’s features allowed flexibility to customize the 

system according to the university’s needs and specifications. Three participants indicated 

that the main reason for choosing Alternative B was because of flexibility and that this 

allowed further creativity and innovation among lecturers. Participants also pointed out that 

with the availability of the open source support community, the problems or issues that 

might occur during customization would be easily resolved. The following are some 

examples: 

“Flexibility is a key component of e-learning” 

 (U18NonIT) 

 

“The flexibility of an open source LMS provides the avenue for specific 

requirement and creativity. This will also inculcate the innovation aspect in 

lecturers” 

 (U8NonIT2) 

 

“We can edit the contents based on what the university wants and if there are 

any problems that occur, they can be discussed in the open source forums” 

 (U3IT2) 
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Conversely, one of the participants whose chosen alternative was Alternative A indicated 

that the proprietary system was suitable for his university as it was new to a LMS. He 

supported his decision with the quote below: 

“It (Alternative A) seems to fit our current budget and being "new" at LMS 

implementation, the features in Alternative A suit us well with our new 

instructors. Furthermore, it would also work well with students because prior 

to this, they were not in a 'LMS study mode', therefore alternative A serves as a 

good base ground for them to have a 'look and feel' studying with a LMS 

system” 

(U5IT) 

 

He considered that the use of a proprietary system with comprehensive features was 

appropriate for his university being new as it was to the technology. It had all the features 

to extensively explore and adopt the system functionalities for the benefit of the university.  

Nevertheless, the participant also indicated that this was only possible because of the 

financial ability of the institution to consider this alternative.  

 

7.5 Analysis of the questions on the evaluation of the tool  
 

After the participants had chosen an alternative with the support of the tool and had 

answered the questions about their choice, they were asked to evaluate the approach 

embodied in the tool. They were asked six questions based on a 5 point Likert scale to 

indicate their agreement or disagreement with the evaluation items. This section presents 

the results of the descriptive analysis of the answers. 

 

The participants were asked about the usefulness of the tool, the ease of use, whether it was 

easy to understand the criteria and indicators used in the tool, the practicality of it, their 

intention to use the tool in real decision making, and whether they would recommend the 

tool to other decision makers. Table 7.10 presents a list of the six questions in order of 

agreement 
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Table 7.10: The six questions in order of agreement 
Rank Items N Min. Max. Mean SD 

1. The LMS decision making tool is useful for 
decision making 

10 2 5 4.0 0.9 

2. A LMS decision making tool like this one is 
practical for decision making 

10 2 4 3.7 0.7 

3. I would use an LMS decision making tool like this 
one in future IT decision making 

10 1 5 3.7 1.2 

4. The LMS decision making tool is easy to use 10 2 4 3.6 0.7 

5. I would recommend this LMS decision making tool 
to other IT decision makers 

10 1 5 3.6 1 

6. The criteria and indicators used in this tool are easy 
to understand 

10 1 5 3.4 1 

 

The question that obtained the highest average rating was the one related to the usefulness 

of the LMS decision making model. The mean score obtained for this item was 4.0, with 

80% of participants agreeing or strongly agreeing that the LMS decision making tool is 

useful for decision making. Frequency tests results show five participants scored “4” for 

this item and three participants scored “5”. This indicates that the vast majority of 

participants believed that a decision making tool like this would be useful for LMS decision 

making.  

 

Two questions obtained the second highest mean score of 3.7, although the second ranked 

question had a lower standard deviation. The first question related to the practicality of 

using the LMS decision making tool. The results indicated that there was a high level of 

agreement with the practical nature of the model (80% agree or strongly agree responses). 

The second question with the same mean score asked whether the participant would use a 

LMS decision making tool like this one in future decision making. For this item, the 

frequency test results show one participant scored “2” while eight participants scored “4”. 

The remaining one participant gave a neutral score of “3”. This indicates that the vast 

majority of participants (80%) agree that they would use a LMS decision making tool like 

this one in their future decision making.  
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The mean score for whether the tool was easy to use was 3.6, indicating that participants 

generally agreed that the tool was in fact easy to use. The item that asked participants to 

evaluate whether they would recommend this LMS decision making tool to other IT 

decision makers had a mean score of 3.6 with 70% of participants agreeing or strongly 

agreeing, and only one participant disagreeing. 

 

In responding to whether the criteria and indicators presented in the LMS decision making 

tool were easy to understand, only 50% of participants agreed. Forty percent provided 

neutral responses, and one participant strongly disagreed. This result is understandable, as 

the tool consists of quite a substantial number of criteria and indicators from a 

comprehensive set of multi-dimensional perspectives. Furthermore, the participants were 

from a variety of technical backgrounds. In a real decision making process, the decision is 

most likely to be made by a group of decision makers with a variety of technical knowledge 

and expertise. It is therefore, understandable if an individual finds certain parts of the tool, 

which were not in their area of expertise, difficult to understand.   

 

This result could also relate to the fact that the language used in the tool was English and 

the participants were not native speakers. However it was felt that this had minimal effect 

on the results, as the participants were generally/mostly professionals with expertise in the 

field, and so were believed to be literate in English. Nevertheless, further refinement of the 

model should be undertaken in the future to support practitioners considering the model for 

real decision making practices.   

  

In conclusion, these results showed that most participants agreed that the LMS decision 

making tool was useful for decision making, that a tool like this one is practical for decision 

making and easy to use. Although levels of agreement were not as high compared to other 

questions, the majority of participants agreed that they would use an LMS decision making 

tool like this one in future IT decision making. They would also recommend this LMS 

decision making tool to other IT decision makers, and the majority agreed that the 

descriptions of the criteria and indicators were easy to understand.  
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7.6 Qualitative analysis of the evaluation approach embodied in the tool  
 

To obtain further feedback about the approach embodied in the tool, the participants were 

asked open-ended questions on what they thought were the best aspects of the approach 

taken in this LMS decision making tool and what they thought was the most useful 

improvement that could be made.  

 

During the data analysis of the best aspects of the tool, two categories emerged from the 

participants’ answers. The first was that the LMS decision making tool was comprehensive 

and that the tool was readable and user-friendly. Three participants gave answers that 

revolved around this category. They pointed out that the range of criteria and indicators 

identified in the model covered most of the items required for evaluation in a LMS decision 

making process. They also felt that the six perspectives included in the model were able to 

provide the basic framework for analysing the capability of the LMS alternatives being 

considered. Here are some examples of comments:  

“Quite comprehensive approach, the tool looked into aspects of strategic 

directions, ROI, human capital and some risk analysis” 

(U19NonIT) 

 

“The LMS decision making tool provides the basic framework to analyse the 

capability of the intended LMS” 

(U19NonIT) 

 

The second category revolved around perceptions that the level of complexity of the LMS 

decision making tool was deemed to be acceptable. The participants suggested that the tool 

was clear and helpful, easy to understand and user-friendly. These issues are important to 

ensure usability and increase adoption rate. This finding positively supports the results from 

the quantitative analysis on whether the tool was easy to use and easy to understand. Some 

comments that revolved around this category are:   

“The explanation given is very easy to understand” 
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(U17IT) 

 

“The tool is flexible and user friendly” 

(U19NonIT) 

 

To facilitate enhancement of the tool in the future, the participants were asked to suggest 

any improvements. The results from the qualitative analysis revealed suggestions in three 

major areas: improvement with regard to the criteria and indicators for the tool; in the 

layout and formatting; and improvement to the formulas used in the decision tool. 

 

With regard to the improvement to the criteria and indicators, one participant argued that 

the criterion “Reduce costs on paper and costs associated with printing” under the Direct 

Payback perspective was not suitable for inclusion, as the costs of obtaining sufficient data 

storage when implementing the LMS compensates for any reduction on costs in paper 

usage, suggesting that the reduction of costs does not exist. His comment was: 

“Even though it (LMS) can reduce the cost associated with printing it will add 

to the costs to do regular backup and to provide sufficient space to store the 

information digitally” 

 (U9IT2) 

 

This result supports the removal of the criterion, which was based on the quantitative 

analysis in Phase 4 (refer Section 7.3.1). Thus, the finalised LMS decision making model 

excludes this criterion.  

 

The participants also suggested some criteria not included in the tool were important, and 

that it should be included. The following are examples of these comments:   

“The section ‘HUMAN CAPITAL’ could benefit from more items related to 

teaching and learning.  As classrooms and interactions among instructors-

students-content determine learning to a large extent, any evaluation of LMS 

tools should take cognizance of the various dimensions of the nature of this tri-

partite interaction”  
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(U18NonIT) 

 

“In the Strategic Alignment perspective, achieving standards of adoption set by 

the MOHE should be considered as one of the criteria” 

(U9IT2) 

 

These suggestions were felt to be constructive. Nonetheless, further research is needed to 

explore these items if they were to be considered in LMS decision making processes. 

 

The participants also mentioned several additional kinds of non-financial measures that 

they valued. These included: high involvement of the university’s top management in LMS 

decision making; high involvement of the students in LMS decision making; and the 

availability of continuous support from vendors or software support groups. Criteria which 

relate to students’ involvement and support from software groups were already included in 

the model. The support from the university’s top management was initially suggested as a 

criterion by one of the participants in an earlier phase of the project.  However, it was 

rejected, as it was not seen as a criterion relating to making the decision at the pre-

implementation phase.  

 

Three participants suggested improvements with regard to the layout and formatting of the 

tool. Their suggestions included having a simpler layout to be more user-friendly, and to 

provide more embedded instructions and user help. Some comments that illustrate this are: 

“Use simple and user friendly layout” 

(U3IT3) 

 

“Formatting-wise, it should be as user friendly as possible”  

(U17IT) 

 

“The decision making tool is not very user friendly, i.e. quite complicated for 

example I could not understand how to key in the required data. I had to read 

the instructions a few times before I could figure it out”  
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(U19NonIT) 

 

Another suggestion relates to the approach used in presenting the calculations in the 

decision matrix. Even though only one participant made the suggestion, it was seen as 

valuable to investigate further. As discussed in Section 3.9.3, the weighted scores of the six 

perspectives were used in order to obtain the business value for each alternative given in 

the scenario, where these scores indicate the relative importance of each of the six 

perspectives. The participants could rank the priorities of the perspectives depending on 

their university's current situation, needs and objectives. In evaluating each alternative, the 

weighted scores for the indicators were used. The weighted scores were obtained by 

multiplying the importance scores of each indicator with the scores for each indicator for 

the two alternatives.  

 

The use of weighted scores was considered appropriate because in many businesses and 

management decision making situations, decision makers have to prioritize several factors 

(Figueira, Greco, & Ehrgott, 2004). Not all factors are of equal importance. In relation to 

this, participants were asked to put a weight on the priority of the perspective and provide 

an importance score for the indicators in order to obtain the business value for the 

alternatives given in the scenario. However, one participant suggested that instead of using 

weighted scores for each of the indicators, the model “should refrain from using weighted 

values”. It is important to note that some past research (Henrion, Fischer, & Mullin, 1993; 

Morera & Budescu, 1998)  suggested that the holistic method, which is a method of 

providing overall evaluation in considering alternatives, is preferred over the weighted or 

disaggregated method. Nevertheless, the superiority of the weighted or disaggregated 

ratings  over the holistic method has received significant support from researchers who also 

asserted that using disaggregated scores would result in more accurate predictions and 

judgments (Arkes, et al., 2010; Kleinmuntz, 1990). While using weighted scores is still 

considered appropriate for this project as a robustness check, the unweighted scores were 

also calculated for all respondents. The outcomes showed no difference to the ranking of 

the two alternatives using the unweighted scores compared to the ranking of the alternatives 

using weighted scores.   
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7.7 The value of non-financial measures in IT investment decision 
making  

 

The participants were also asked how they value non-financial measures in IT investment 

decisions and whether they thought the six multi-criteria perspectives would improve IT 

investment decision making processes. Six participants answered the question and all six 

gave positive answers, explaining that they valued non-financial measures as “very 

important”, “highly important” and “critical to IT investment decision making”. It is clear 

that the non-financial criteria included in the tool were valued highly and were felt 

important in IT decision making. Some answers that support this are: 

“Very highly, especially the involvement of the institution’s governance, they 

should support the use of technologies to facilitate learning and teaching” 

(U3IT3) 

 

“Non-financial criteria like the continuous support from the vendor throughout 

the implementation and putting the students’ needs as a priority are valued 

highly” 

(U5IT) 

 

The participants were asked whether the six multi-criteria perspectives used in the LMS 

decision making model would improve IT investment decision making processes. Seven 

participants provided positive responses that revolved around the perspectives covering a 

set of comprehensive measures that could initiate a useful framework for an effective 

decision making system. Examples of the participants’ responses are: 

“The six perspectives covered various areas, not just the costing of LMS but 

they also include the measure of selecting an LMS in terms of impact to the 

universities, return of investment in the long term and value added features of 

the system. Yes, it would help to improve value realization in decision making”  

 (U9IT2) 
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“The LMS decision making model would provide the initial framework, 

however for the actual decision making process you need to actually try the 

system over a certain period of time before any decision is made especially if 

the financial investment is high” 

(U19NonIT) 

 

“Yes, they would (be able to improve value realization)” 

(U18NonIT) 

 

7.8 Summary 
 

In this chapter, the results from the quantitative and qualitative data analysis collected in 

Phase 4 (Evaluation by practitioners in the field) were presented. At the end of this phase, 

the following research objectives for the phase were completed:  

1) A LMS decision making tool was developed based on the detailed design of the 

LMS decision making model 

2) The criteria and indicators used as components in the LMS decision making tool 

were evaluated for their importance 

3) An understanding about whether decision makers value non-financial measures as 

important in the decision making process, was obtained 

4) An understanding about whether the inclusion of non-financial measures in LMS 

decision making processes assisted in better LMS investment decision making, was 

obtained 

 

Overall, the results revealed that participants valued highly the inclusion of non-financial 

measures in LMS decision making processes. In addition, the six multi-criteria perspectives 

incorporating the non-financial criteria used in the LMS decision making tool in this phase 

were perceived to assist in better LMS decision making. The LMS decision making model, 

which consisted of the finalised set of criteria and indicators resulting from the evaluation 

conducted in this phase, is presented and discussed in the final chapter of this thesis.  
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Chapter 8 – Discussion and Conclusions 
  

8.1  Introduction 
 

The results obtained in the four research phases described in Chapters 4 to 7 are discussed 

and analysed in this chapter in relation to the primary research question “Will non-financial 

measures, if included in decision making models, be able to improve LMS decision making 

processes?”  

 

In the first section, the chapter discusses the findings of the research. The results from the 

exploratory phase where the objective was to explore decision makers’ perceptions of the 

role and value of non-financial measures are discussed.  The development of a multi-

dimensional LMS decision making model is then explained in detail.  The criteria and 

indicators which were finalised in the LMS decision making model are discussed and 

compared with the findings of other studies. The final section concludes the chapter and 

considers the implications of the research, its limitations and future research directions.  

 

8.2 Discussion of findings  
 

The overriding objective of this research was to identify whether the inclusion of non-

financial measures in decision making models can improve IT investment decision making 

processes. In the case of this research, it specifically aims to improve LMS decision making 

in universities. As described in Chapter 3, research activities were conducted in four phases 

following the DR approach, in order to address the primary research question. These 

research activities have generated an understanding of the role and value of non-financial 

measures in the evaluation of LMS alternatives, and led to the development of a LMS 

decision making model, which was later demonstrated to be useful. Table 8.1 provides a 

summary of the major findings with regard to each research question, and the findings are 

then discussed further in the sections that follow.  
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Table 8.1: Overview of findings with regards to the research questions 
Research question  Major findings 

RQ 1:  

What are the non-financial measures that 

should be taken into consideration in an 

LMS decision making process? 

 

 

Under each of the six perspectives 

included in the LMS decision making 

model in this research, important criteria 

and indicators were identified. The 

finalised model includes 28 criteria that 

include non-financial measures, and 42 

indicators to be taken into consideration in 

an LMS decision making process. 

RQ 2 

Do decision makers value non-financial 

measures as important in making better 

LMS decisions? 

 

 

 

The results revealed that participants 

valued highly the inclusion of non-

financial measures in LMS decision 

making. 

Overarching Research Question: 

Will non-financial measures, if included 

in decision making models, be able to 

improve LMS decision making 

processes? 

 

 

The results confirmed that decision makers 

at universities had a positive perception 

towards the inclusion of non-financial 

measures in decision making models and 

positively acknowledged that the LMS 

Decision making tool could assist in better 

LMS decision making. 

 

8.2.1 Exploring the role and value of non-financial measures in the LMS decision 
making practices 

 

In the DR approach, the development of an artefact, which is the outcome of a DR project, 

should start with awareness of the problem, and the output of the first phase should be a 
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proposal for a research project to address that problem (Vaishnavi & Kuechler, 2004). In 

order to obtain an overview of the problem, the activities in the first phase of the research 

for this thesis explored the role and value of non-financial measures in LMS decision 

making practices. The results from the analysis conducted on the data collected, indicated 

that the decision makers sought information from both external and internal sources and 

that it was obtained in two ways: 1) environmental scanning, which involved benchmarking 

with other universities’ LMS decision making practices, and 2) surveys of users (staff and 

students).  

 

The findings which indicate that decision makers included multi-dimensional perspectives 

in LMS decision making are consistent with the findings in a study completed by Zheng 

and Vaishnavi (2011). They reported that managers have used multi-dimensional criteria in 

their IT investment decision making instead of largely accounting and analytical IT 

investment evaluation methods. The findings of the research described in this thesis, show 

that decision makers have used the benchmarking method with other universities’ practices 

in terms of their choice of the most popular LMS in the market. This provided evidence that 

decision makers have used multi-dimensional perspectives, apart from relying on 

traditional accounting methods in evaluating IT investments.  

 

However, while benchmarking has been defined as a process to identify the best practices 

to be adopted (Carpinetti & De Melo, 2002; Love, Smith, & Li, 1999; Mkhize, 2008), there 

are potential problems when the practices of other universities are adopted without proper 

review. There could be issues relating to the comprehensiveness and the relevance of 

financial and non-financial measures, which may vary from one university to another, and 

as a result, increase the possibility of non-optimum decisions. It was therefore considered 

that the process of benchmarking LMS practices with other universities’ practices could not 

be used to incorporate the criteria to be taken into consideration in a LMS decision making 

process. 

 

Overall, the decision makers in Phase 1 considered the six perspectives initially included 

and identified based on the literature review (Direct Payback, Impact on University’s 
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Processes, Users, IT Infrastructure, Learning and Growth and Risks and Uncertainties) as 

important to take into account in LMS decision making. However, the inclusion of these 

perspectives in decision making seemed to be unstructured. This could have resulted from 

the fact that there was no specific method used to assess or determine the non-financial 

measures to be taken into consideration in the decision making process.  

 

Another reason stems from the lack of understanding of the importance of IT investment 

evaluation processes despite the abundance of methods being proposed by past research. 

The findings are consistent with past research, which has argued that there are issues with 

managers’ understanding of the importance of IT investment evaluation processes 

(Ivantysynova, et al., 2009; Lin, et al., 2007). Lin et al., (2007) also found that IT managers 

did not put in the effort to incorporate non-financial measures into their evaluation 

processes and post- implementation reviews, even though they considered that their 

accounting-based evaluation techniques (such as ROI, NPV and IRR) were not ideal for the 

IT investment evaluation processes.  

 

The findings from this phase show that non-financial measures were highly valued in LMS 

decision making. Nevertheless, despite the positive acknowledgement, the two participants 

from Phase 1 indicated that there were issues about the adoption of an appropriate 

evaluation method that incorporated non-financial measures. This was evidenced by the 

lack of availability of a specific method to incorporate non-financial measures in the 

participants’ current decision making process. It was therefore suggested that there was a 

need to develop a model which includes the non-financial measures relevant to LMS 

decision making to assist in a better decision making process.  The outcome from the Phase 

1 research activity subsequently provided a strong basis for the rest of this research.  

 

8.2.2 The development of an LMS decision making model  
 

A LMS decision making model was developed in this research as a tool to support 

management in making more effective evaluations of LMS alternatives. Six perspectives 
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were included in the initial LMS decision making model based on the perspectives from the 

IT Balanced Scorecard (Van Grembergen, 2000) and Murphy’s “Five pillars of benefit 

realization” (Murphy, 2002). After the process of evaluating and refining the perspectives, 

the finalised set of perspectives in the LMS decision making model were: Direct Payback, 

Impact on University’s Processes, Human Capital, IT Infrastructure, Risks and 

Uncertainties, and Strategic Alignment. Under each perspective, important criteria and 

indicators associated with them were identified and evaluated.  

 

The design of the LMS decision making model was carried out by adopting a DR approach. 

Hevner et al. (2004) proposed that all research projects using a DR approach should 

comprise the following major phases:  awareness of problems, suggestions, development, 

evaluation and conclusion. Based on this recommendation, four phases were included in 

this research: Explore the practice of LMS decision making (Phase 1), Conceptual design 

and evaluation (Phase 2), Detailed design and evaluation (Phase 3) and Evaluation by 

practitioners in the field (Phase 4). Figure 8.1 illustrates the four phases involved in the 

development of the LMS decision making model. 
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 Figure 8.1: Phases in the development of the LMS decision making model  
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The process of identifying, evaluating and finalising the criteria and indicators included 

in the LMS decision making model was conducted to address the first sub research 

question of this thesis: “What are the non-financial measures that should be taken into 

consideration in an LMS decision making process?” 

 

The finalised LMS decision making model consisted of 28 criteria and 42 indicators 

(refer to Table 8.2 for a full list). The following subsections discuss the findings of the 

research activities in Phases 1 to 4 of this research and the discussion is presented 

according to the six perspectives included in the LMS decision making model. 

Discussion on whether or not these findings are consistent with previous research and 

how they contribute to the literature is also included.  

 

Table 8.2: The criteria and indicators in the final LMS decision making model 
PERSPECTIVE 1 –DIRECT PAYBACK 

Criteria Indicators 
Reuse of content across multiple courses 
 

1) Availability of features that enable the reuse of content 
to contribute to time and costs savings on copying or 
reproducing content 

 
Cost effectiveness in terms of software 
licensing and purchasing options 

1) The cost of acquiring the software is within the 
university's budget for IT/LMS initiatives   

2) The alternative is more cost effective in that it provides 
more attributes and qualities per dollar invested 

 

PERSPECTIVE 2 – IMPACT ON UNIVERSITY’S PROCESSES 
Criteria Indicators 

Data integration 
 
 
 

1) Ability to reduce data redundancies in different systems 
used in the university 

2) Ability to reduce errors or inconsistencies of data in 
different information systems 

Work automation for lecturers  1) The amount of time that could be saved through 
automation of activities 

 

Flexibility in teaching and learning 
approaches   
     
 
 

1) The number of classes that are video recorded or pre-
recorded by lecturers is expected to meet or exceed 
minimum targets 

2) The number of lecturers who upload materials for 
classes in the LMS is expected to meet or exceed 
minimum targets 

3) The number of online quizzes and tests conducted is 
expected to meet or exceed minimum targets 
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PERSPECTIVE 3 – HUMAN CAPITAL 
Criteria Indicators 

Enhancing lecturers' knowledge of state 
of the art technology  

1) Training and support services in using the software are 
available to lecturers on an ongoing basis 

Increasing students' active participation 
in collaboration and interactive learning
  

1) Ability to increase the percentage of students who 
participate in discussion forums and online 
communications 

 
Enhancing students’ academic integrity
    

1) Lower rate of late assignment submission with the 
availability of online assignment submission features 

2) Lower rate of plagiarism cases with the integration of 
plagiarism detection software 
 

Enhancing interaction and student 
engagement level in distance learning 
courses  

1) Availability of features that can be used to enhance 
interaction and students engagement in distance 
learning courses 

Enhancing technical staff expertise 1) Number of IT staff required to attend technical 
workshops on this new LMS 

2) Frequency of technical training provided for technical 
support staff 
 

PESPECTIVE 4 IT INFRASTRUCTURE 
Criteria Indicators 

Support for content sharing and 
migration 

1) Learning contents in current LMS are reusable in the 
new LMS 

Flexibility to customize the system 
according to university's specifications 

1) The new LMS allows users to perform customization  
 

Ability to integrate with third party 
software 

1) Third party software can be integrated with the new 
LMS 

Ability to integrate with existing 
systems in the university 

1) Existing systems in the university can be integrated 
with the new LMS 

 
Ability to adapt to emerging 
technologies  
 

1) Compatibility with Web 2.0 sites like blogs, wikis and 
social networking sites 

2) Compatibility with mobile technologies such as iPhone, 
iPad and Android applications 

 
Ability of the LMS to efficiently serve 
the university with the current LMS 
storage capacity    

1) The university's LMS storage capacity is able to meet 
the new LMS storage capacity requirement 

2) Bandwidth capability of the university is suitable for 
the requirements of the new LMS 

 
Durability of the system 
 

1) The ability of the new LMS to meet the needs of the 
university for five years or more 

2) The ability of the new LMS to be upgraded without 
costly modifications 

 
Security from unauthorized access 
 

1) Single-sign in feature available 
2) Strong access authentication security  
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Support for software development and 
technical assistance  

1) Average response time for technical assistance requests 
(LMS purchased or outsourced) 

2) Number of open source support community members 
(for open source systems) 

 
User-friendly and easy to learn features 
 

1) Less requests for assistance with basic operating 
functions with this new LMS 

 

Ability to test the system  
 
 

1) Availability of the software to be tested before 
implementation decision 

PERSPECTIVE 5 – RISKS AND UNCERTAINTIES 
Criteria Indicators 

Usage of overall LMS functionalities
    
    

1) Attaining high utilization of most of the features and 
functionalities in the LMS   

2) The level of complexity of enhanced features in the 
LMS is deemed to be acceptable  

 
Misuse of online communication tools 
for non-academic use 
 

1) Ability to integrate with Web security and Internet 
usage monitoring software 

Rapid change in technology 
 

1) Frequent releases of upgraded versions  

Problems in upgrading to newer versions
    
  

1) Ability to administer future software upgrades with 
minimum problems on a highly customized LMS 

 
PERSPECTIVE 6 – STRATEGIC ALIGNMENT 

Criteria Indicators 
University's image and reputation 
 

1) Likelihood of the LMS improving the image and 
reputation of the university 

Best practices in other universities 1) Number of universities using the same technology both 
local and international 

 
Enhancing teaching and learning using 
technology  
 
 
  

1) Assessments on teaching scores in the performance 
measurement report are expected to meet or exceed 
minimum targets 

 
2) Student evaluations of courses and teaching are 

expected to meet or exceed minimum targets 
 
3) Number of students accessing modules is expected to 

meet or exceed minimum targets  
 

 

8.2.2.1  Direct Payback perspective 

 

Murphy (2002) asserted that non-financial measures should be considered important in 

IT decision making. However, favourable direct payback, particularly in financial terms 

such as increased revenue cost reduction and cost avoidance, is still commonly required 

in justifying an IT decision. In this research, the Direct Payback perspective is described 
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as elements that are seen to contribute towards the direct financial benefits derived from 

LMS implementation, as well as benefits in terms of improvement in teaching and 

learning performance.  

 

The participants considered the ability of the LMS alternative to enable the reuse of 

content across multiple courses as very important in LMS decision making. The 

availability of features that enable the LMS to store teaching materials that can be used 

for the same subject in the coming semesters was deemed important. The stored 

teaching material could also be shared with other lecturers teaching the same subject, 

(with the consent of the lecturer). The ability to reuse content and provide content 

sharing among lecturers would also save a lot of time. The availability of features that 

enable the reuse of content in the LMS alternative was seen as an important indicator, 

which could be used to measure this criterion.  The findings were consistent with past 

research in this area (Collis & Strijker, 2002; Laurillard, 2007). Collis and Strijker 

(2002) asserted that time saved resulting from the ability to reuse course content was 

important in making a LMS decision. Though time saved can be categorised as a non-

financial measure, it can also be valued as a financial gain.  

 

Cost effectiveness in terms of software licensing and purchasing options was also 

considered an important criterion. The growing and popular open source LMSs, such as 

Moodle (www.moodle.com) and Claroline (www.claroline.net) generally offer the 

opportunity to cut costs in terms of licensing and service fees, while providing most of 

the features required by universities. Consistent with other research in this area (Lakhan 

& Jhunjhunwala, 2008; Surry & Land, 2000), the results indicate that many universities 

have turned to open source systems. This may be partially because universities do not 

actually require the full features available in a proprietary LMS. The ability to 

customize an open source system in order to include only the features required adds to 

the appeal of open source systems and explains why universities consider this criterion 

as important.  

 

The research results reflected that Malaysian universities generally still have concerns 

about financial constraints that relate to fixed budgets for IT/ICT initiatives. The 

managers from universities that have adopted open source technology largely 
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considered the technology to be sufficient to achieve the strategy of embedding 

technology into teaching processes outlined by the university and the MOHE. The 

ability to offer similar features to those in proprietary systems has driven many 

universities to adopt open source systems. This provides evidence that decision makers 

also put emphasis on other measures rather than just considering the alternative to 

reduce costs and meet the university’s budget objectives.  

 

Overall, these findings add value to the literature, as they show that decision makers 

have considered not only financial but non-financial measures in identifying the direct 

payback expected from an IT investment. This supports assertions by researchers that 

decision makers need to realise that IT evaluation methods based on the traditional 

accounting based methods are less than optimal for making IT investment decisions. A 

more sophisticated evaluation method that incorporates non-financial measures is 

needed (Anandarajan & Wen, 1999; Ivantysynova, et al., 2009; Mott & Granata, 2006). 

In summary, the direct payback expected from an LMS adoption was considered very 

important and had a significant role in the process of LMS decision making. 

 

8.2.2.2 Impact on University’s Processes 

 

The impact of LMS adoption on universities’ processes has been discussed by 

researchers who have suggested that LMS adoption may have impacts in terms of 

effectiveness of lecturers  meeting the demands of students (Lawrence & Sharma, 

2002), as well as impacts on the flexibility of learning. This in turn, could influence 

student engagement in learning activities (Coates, 2006) and their completion times,  as 

well as graduation rates (Mott & Granata, 2006). Researchers have also suggested that 

administrative processes such as course scheduling, exam scheduling and evaluating 

student performance could be improved by LMS adoption (Reigeluth, et al., 2008). 

Results from this research show that decision makers felt that the ability of the LMS to 

improve teaching tasks and administration processes was considered to be crucial in the 

decision about an appropriate LMS. For example, the ability of the LMS to enable data 

integration among different systems in the university was considered an important 

criterion in LMS decision making.  Several researchers have explained that data 

integration is important as it can provide a uniform interface to a collection of data 
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sources (Levy, 2000). Therefore, integration can contribute to efficiencies in data 

sharing among different users at the university and provide users with a unified view of 

data (Lenzerini, 2002). In other words, data integration resulting from LMS adoption 

provides the possibility to achieve overall improvements in administrative processes, 

which include the integration of student and staff data, course and exam scheduling 

information and student performance results.  

 

The automation of tasks related to teaching and learning was suggested as an important 

criterion in LMS decision making. The findings of this research suggest that the 

automation of a lecturer’s tasks in terms of the use of evaluation tools for online quizzes 

and assignments were considered important. In addition, the ability of the LMS to 

provide automation of administration tasks such as generating student class attendance 

reports was also suggested as important in LMS decision making. This is in line with 

previous research which contended that automation of tasks resulting from the use of IT 

could “provide operational savings and improve quality by performing structured, 

routine, operational tasks reliably and efficiently” (Leidner & Jarvenpaa, 1995, p. 272).   

 

Decision makers also stressed the importance of gaining flexibility in teaching and 

learning approaches from LMS adoption. The ability to make video recordings of class 

lectures, as well as having online discussions when the lecturers are unable to conduct 

the class were considered valuable. Researchers have studied the pedagogical 

implications of using enhanced technology in learning, and some have reported that 

these technologies can be successfully exploited for learning (Mott, 2010; Ullrich et al., 

2008). The results from this research are consistent with past research which discussed 

the features available in the various types of LMS, suggesting they are able to support 

innovation and enhancements in teaching and learning, as well as meeting the diversity 

of lecturers’ and students’ needs (Lewis, et al., 2002; Lonn & Teasley, 2009). Overall, 

the findings are consistent with other work in this area which has suggested that 

technology is an excellent complement to traditional teaching methods and can also 

contribute to creating a more proficient and creative learning environment (Leidner & 

Jarvenpaa, 1995; Masiello, Ramberg, & Lonka, 2005).   
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8.2.2.3 Human Capital perspective 

 

As discussed in Chapter 3, some modifications were made to the label of this 

perspective in the process of revision in Phase 2. Initially labelled as User perspective, it 

was included to capture the criteria that are important with regard to users’ needs and 

requirements, as well as the elements that have an impact on users’ satisfaction (Coates, 

2006; Cribb & Hogan, 2003; Ruben, 1999). It was noted in Phase 2 that the criteria that 

users felt were important under this perspective were mainly related to self-

enhancement, knowledge and value creation. As a result, modifications were made and 

it was therefore considered appropriate to change the label of the perspective to Human 

Capital.  

   

Decision makers suggested that lecturers’ knowledge of the enhanced features in the 

LMS technology was essential for them to optimally utilize the technology in their 

teaching. The amount of training provided was seen as an indicator to measure the 

degree of knowledge required by lecturers in order to efficiently utilize the LMS. Some 

universities have made training compulsory for all lecturers and training session 

attendance is monitored by management. Overall, decision makers considered it 

important to assess the ability of the LMS to assist in enhancing IT knowledge among 

lecturers. This was considered valuable so that lecturers have the skills to utilize the 

technology and realise its full potential. This view is consistent with past research which 

argued that the IT knowledge and skills of lecturers is important in order to effectively 

deliver online course components and support student communication in a technology 

enhanced learning environment (Shannon & Doube, 2003).  

 

The decision makers felt that a criterion that measures the knowledge and skills of the 

IT technical support staff should be included in the LMS decision making model. This 

was felt to be crucial to enable the future development and maintenance of the system, 

as the technical skills provided to the technical staff could be used to further enhance 

and develop the LMS.  This is consistent with the literature which suggests that a 

continuous upgrade of the IT skills of staff through training and development is 

essential for successful system adoption (Keyes, 2005; Wainwright, et al., 2007).  
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Interestingly, the criteria considered important by decision makers with regard to the 

Human Capital perspective did not only revolve around skills and knowledge 

enhancement of lecturers and support staff, but also concerned students. Students’  

participation in collaboration and interactive learning, their academic integrity (as a 

result of using enhanced technology in learning, particularly anti-plagiarism software 

integrated with a LMS); and the level of students’ interaction and engagement in 

distance learning courses, were all considered to be important criteria in LMS decision 

making. These findings are consistent with research conducted by Venter, Jansen van 

Rensburg, and Davis (2012) who examined the drivers of LMS use in a South African 

open and distance learning institution. They found that the ability of students to obtain 

various benefits was important, as they are the ultimate users of the LMS and are an 

important stakeholder in the university.  

 

8.2.2.4  IT Infrastructure perspective 

 

The largest number of criteria identified in this research was listed under the IT 

Infrastructure perspective. It is crucial that these criteria are taken into consideration to 

ensure that the LMS provides the functionalities desired, and that future growth and 

development can be supported.  

 

In particular, decision makers stressed the need for serious evaluation as to whether the 

features in the LMS they were choosing could support content sharing and migration, as 

this was generally considered to be the essence of implementing an LMS in an 

institution. They contended that compliance with LMS standards like SCORM, which 

enables interoperability, accessibility, and reusability of Web based learning content, 

was usually a requirement for an LMS implementation in most universities, making this 

the most important criterion under the IT infrastructure perspective. According to Chu, 

Chang, Yeh, and Yeh (2004), SCORM is important in order to ensure that the LMS 

supports content compatibility as it provides a model for content exchange between 

different LMS to “achieve accessibility, interoperability, durability and reusability 

within SCORM compatible content” (Chu, et al., 2004, p. 1). 
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The ability to adapt to emerging technologies and third party software was also 

considered crucial, as decision makers understood that keeping abreast with increasing 

evolution in technology was vital in order to maximise the benefits offered by the 

technology. At the same time, the level of security offered by the system was also 

considered to be equally important in the process of decision making.  

 

8.2.2.5 Risks and Uncertainties perspective  

 

In this study, the risks that were considered important for assessment were mainly 

related the underutilization of features in the adopted LMS. The decision makers were 

particularly concerned about the possibility of features already integrated with the LMS 

not being fully utilised, resulting in failure to realise the value of the LMS 

implementation. A possible reason for this was that lecturers could take a long time to 

become familiar with the new LMS, having become comfortable with the current one. 

This, in turn, could result in the lecturers losing interest and not fully utilising the new 

system. This is consistent with a study done by Embi (2011), who explored the status, 

trends and challenges of e-learning implementation in Malaysian institutes of higher 

learning. He reported the main challenges faced in LMS implementation were: staffs 

were too complacent with the current teaching practices; staffs were too busy with 

research and publication; and they were burdened with heavy teaching loads, resulting 

in a low number of system adopters.  

 

There was a concern about the possibility that the interactive and collaborative features 

in the LMS could be misused for non-academic purposes. As a result, some universities 

implemented processes that prevented any use of social network or social media 

applications during the teaching period. However, this has the potential to prevent 

flexibility and full utilization of the system. While this might be a very conservative 

approach, future research could help in understanding the impact of being too 

conservative towards the process of learning in the technology era. Approaches to 

solving this could include the adoption of measures that would prevent misuse of the 

technology while allowing full utilization of the system.  
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The risk of problems while upgrading to newer versions of the LMS was of 

considerable concern. While this problem primarily relates to open source systems, 

which can be customized and enhanced by installing other third party software, a 

problem arises when the LMS is highly customized. This may make it difficult to run 

upgrades due to incompatibility of the features that were customized or enhanced by 

third party software. This is supported by Wainwright, Osterman, Finnerman, and Hill, 

(2007) who highlighted that customization and installation of third-party modules to be 

integrated with the LMS should be done cautiously. This is due to the risk that the 

added functionality may not always be upgraded at the same time with the core code, 

thus increasing the risk of running unsupported software. 

 

8.2.2.6 Strategic Alignment perspective 

 

The role of top management in LMS adoption at universities in Malaysia was found to 

be very significant. This was evidenced by MEIPTA, the committee established to 

manage and share knowledge about the LMS used by universities in Malaysia. 

Participants indicated that in Malaysia, generally the LMS decision making at 

universities needed to align with one particular strategic thrust formulated under the 

National Higher Education Strategic Plan (NHESP): “Enculturation of lifelong 

learning”. It also needs to align with items regarding e-learning and lifelong learning in 

the CAPs established by the MOHE to transform the Malaysian higher education 

system to a world class standard. It was therefore clear that the IT strategies at 

universities in Malaysia needed to be aligned with the government’s strategies rather 

than with the university’s strategy itself.  Hence, the university’s executives are moving 

towards achieving the government’s strategies and world class standard. However, this 

would not be the case in all countries. Therefore, the criteria and indicators in the LMS 

decision making model, if it is adopted in LMS decision making in universities, would 

needed to be adapted according to the context of different countries. 

 

In this research, it was noted that sharing knowledge about the best practices in other 

universities was regarded as one important process and the MEIPTA committee was 

used as the platform for Malaysian universities to achieve this. Consideration of best 

practices from other universities was seen to be important as a criterion under the 
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Strategic Alignment perspective, as it relates to the government’s directives that require 

universities in Malaysia to adopt enhanced technology in teaching and learning.  

 

8.3 The value of non-financial measures in LMS decision making 

processes  
 

The LMS decision making tool developed in this research was evaluated and tested by 

practitioners in the field. The results indicated that decision makers valued highly the 

non-financial measures included in the model and acknowledged that the tool could 

assist in better LMS decision making. This confirmed that decision makers at 

universities have a positive perception towards the inclusion of non-financial measures 

in decision making models. They believe that non-financial measures, if included, 

would be able to improve LMS decision making processes.  

 

Decision makers also had generally positive perceptions about the usefulness of the 

tool, the ease of use, readability of the content and practicality of the tool. With a 

slightly lower level of agreement, decision makers indicated that they would use a LMS 

decision making tool like this one in future IT decision making and that they would 

recommend it to other IT decision makers.   

 

There was, however, some concern about the level of complexity of the tool. Perhaps 

the number of criteria and indicators, which is quite large, could explain this response, 

as well as the criteria and indicators being from a comprehensive set of multi-

dimensional perspectives. It was also noted that the participants were from a variety of 

technical backgrounds and, given that the tool includes a set of multi-dimensional 

perspectives, parts of the tool could be difficult to understand for some participants. The 

use of English language in the tool may also explain the result, although it was felt that 

this had minimal effect, as the participants were generally professionals who were 

considered to be literate in English.   
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8.4 Implications 
 

The outcomes of this research have implications for both theory and practice. The 

research has implications for theory in terms of a contribution to the body of knowledge 

on LMS decision making in universities and IT decision making in general. The 

implications for practitioners are in terms of the relevance of the research to practice 

and the outcomes that could be applied to actual decision making. 

 

8.4.1 Implications for the IT decision making literature 

 

The LMS decision making model developed in this research, consisting of financial and 

non-financial measures listed under the six multi-dimensional perspectives, contributes 

to the literature on IT decision making practices. While this is in the education sector, it 

may also have implications for IT decision making more broadly. The criteria discussed 

in the research should be taken into account in the process of decision making; 

therefore, these criteria should be cross-referenced as success factors in the post- 

evaluation phase. This should be carried out to determine whether the value from the 

system implementation has been realised. Though this thesis focuses on LMS 

implementation in universities, the model may also be adopted in other industries that 

invest significantly in technology to create their business value.  

 

8.4.2 Implications for the IT decision making practitioners  

 

This research had shed light on the approaches that universities use in IT decision 

making, and therefore has added to the literature about the practices of IT decision 

making in universities, thus providing insights for stakeholders in the education sector. 

It was felt that the current practice of LMS decision making at universities was 

inadequate in deciding the best alternative for the university. This was primarily due to 

lack of availability of specific methods incorporating non-financial measures. 

Therefore, the findings of this thesis, which highlight the non-financial measures 

important in LMS decision making processes, and the development of a multi-
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dimensional perspective LMS decision making model that incorporates such measures, 

is expected to assist in improving LMS decision making processes at universities. 

 

8.4.3 Reduce the lack of relevance between IS research and practice 

 

There has been criticism about the lack of relevance of IS research to practitioners 

(Baskerville & Myers, 2004; Benbasat & Zmud, 1999), and researchers have suggested 

that this problem could be reduced by adopting the DR approach in IS research 

(Benbasat & Zmud, 1999). There was positive feedback from the practitioners who 

indicated that they intended to use the LMS decision making model in their future 

decision making processes and that they would recommend the model to other decision 

makers. This is evidence that the research has successfully contributed to reducing the 

perceived lack of relevance between IS research and practice. 

 

8.5 Limitations of the research and future research directions 
 

To be successful, this research required participants who were involved in LMS 

decision making at their universities. LMS decision makers in Malaysian universities 

can be managers from different departments, such as the Information Technology 

Centre, the Academic Development Centre and the Centre for Teaching and Learning 

(Embi, 2011). Therefore, it was desirable to have managers from these departments 

from each university in Malaysia participate in the research. However, at the time of 

data collection, obtaining participants was a challenging process. Despite using multiple 

strategies to get more participants, only ten decision makers agreed to participate in the 

final phase of the research. The participants’ backgrounds varied in terms of their job 

title, age, gender, highest educational attainment and length of time their current post 

was held. They were also involved in LMS decision making or their area of expertise 

was related to the research. Despite the low number of responses, the combination of 

background and the suitability of participants’ expertise were considered appropriate for 

this research.  
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The data collected for this study was obtained from Australian and Malaysian 

universities. Future research should explore the practice of LMS decision making in 

other countries’ higher education settings, and comparative analysis between countries 

would be valuable.  

 

There has been rapid evolvement in the development of LMS technology, including the 

incorporation of LMS with mobile technologies. This could have an impact on the LMS 

criteria to be considered in LMS decision making. Therefore, further research should be 

conducted to consider these important developments and their impact on LMS decisions 

in universities.   

 

8.6 Conclusion  
 

The outcomes from this research make a valuable contribution to the body of 

knowledge, particularly to the IT decision making literature. Overall, the results provide 

valuable insights into IT decision making, particularly in Malaysian universities, and 

illustrate how decision makers value nonfinancial measures in IT decision making.  

 

The emergence of the non-financial measures and indicators in the LMS decision 

making model developed in this research reinforce that decision makers believe that 

non-financial measures are important and should be considered in a LMS decision 

making process. The results of this research also show that there is appreciation of the 

importance of multi-dimensional perspectives and support for the use of a multi-

dimensional decision making model among IT decision makers at universities.  

 

Overall, this research contributes to the literature, particularly in understanding the role 

of non-financial measures in LMS decision making, and in IT decision making in 

general. However, there is a need for further research to explore the practice of LMS 

decision making in other countries’ higher education institutions and to explore IT 

decision making in other settings. The outcomes of this research have contributed to the 

body of knowledge, especially in the area of IT decision making in higher education, as 

well as to practitioners in the field. 
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Appendix I - Information Letter for Phase 1 interviews 
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Appendix II - Consent Form for Phase 1 interviews 
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Appendix III - Interview Protocol for Phase 1  
 

1. Briefly explain what are the processes involved in justifying LMS adoption in the 

university. 

a. Please list the major steps of the process. 

________________________________________________________________ 

________________________________________________________________ 

 

b. Please list the major criteria of justifying an LMS. 

            _____________________________________________________________ 

            _____________________________________________________________ 

 

2. Is there a policy that requires expected Return on Investment or other financial 

methods for the LMS adoption project? 

_________________________________________________________________ 

 

3. Does the university take into account non-financial criteria in the decision making 

process. 

_________________________________________________________________ 

4. If yes (to Q3), what are the criteria? 

 

_________________________________________________________________ 

_________________________________________________________________ 

 

5. If any of the criteria below not mentioned, ask: 

 

a. How does the decision making process take into account of the impact on 

university’s business processes? 

b. How does the decision making process take into account of the users’ view? 
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c. How does the decision making process take into account the learning and 

growth perspective of the system? 

d. How does the decision making process take into account infrastructure 

issues such as the compatibility with existing systems? 

e.  How does the decision making process take into account risks and 

uncertainty 

 

 

6. Briefly explain the value of taking consideration of non-financial measures in the 

decision making process to the university.  

_____________________________________________________________ 

            _____________________________________________________________ 

 

7. If no (to Q3), how would you perceive the value of integrating non-financial 

measures in the decision making process: 

a. In terms of the impact on the university’s processes? 

b. In terms of the users perspective? 

c. In terms of the learning and growth perspective of the system? 

d. In terms of the infrastructure and compatibility of existing systems? 

e.  In terms of the risks and uncertainty? 

 

8. In your opinion, to what extent would the university be able to assess these non-

financial measures if they were going to be included in the decision making 

process? 

___________________________________________________________________

___________________________________________________________________ 

9. In your opinion, what are the costs and benefits of assessing these measures? 

___________________________________________________________________

___________________________________________________________________ 
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Appendix IV - Example of interview transcription for Phase 1 
 
Q1: What are the major steps involved and the major criteria of justifying LMS 
adoption in the university? 
For us, making decision on what LMS we go through, first we would go through the 
environmental scanning to see what other universities are doing, and doing a review of 
things that they do. 
Second one, we start to look internally, at what different faculties in UWA wants and 
needs, we’ve got the staff survey coming out, staff and student user testing of the LMS 
that we’re looking at. 
Once we collected that data, we will actually go back to the vendor and to give  to them 
all the requirements and to see the response to each of the questions, and tell us whether 
they can meet the requirements, and if they can’t , in the next 12 months, would they will 
be able to meet them.  
So, really I guess, information gathering along the way and we base our decision based on 
that. In doing that, we have a set of criteria, one we look at the usability, how usable, how 
flexible will the LMS  going through with the staff and student, a couple of elements to 
that, one is accessibility, so we need to look at the WG3 guidelines, how the material 
could be put into the system, in a way that supports any readers with disability, something 
like that, and also the staff training element, how intuitive is the system for the staff and 
students to use, and then what support are going to be required,….so usability is a big 
factor, the biggest criteria. 
 Functionality is the other criteria. The LMS that we have, have relatively little web2.0 
technology there’s no wikis, there’s no blog. There are staff who request them, but it is 
difficult to have with the current system, so the functionality of the new LMS is going to 
be really important. 
And another consideration is, the IT support required, the infrastructure that we require, 
so, one of the things that we require for the moment is the setup which is very different , 
if we are going to set up for Moodle, the question is whether our current technology 
would be able to support that , and..integration with other system, is also a big 
consideration. A lot of proprietary LMS, for example Desire2learn, would have what they 
call Avion…plug in .. 
I guess for a university like UWA, usability and functionality are the important elements.  
A lot of faculties wants to have control administration of the LMS, they want to be able to 
control what unit to bring in the system, what to add in. and I guess the other one is the 
organizational free, where everything is done centrally, so we have the centrally support 
management, people can use them if they want to, but you know, some staff have moodle 
under their table so…and that is part of being innovative, so,..yeah.. 
 
Each of those criteria, as we go through each of the criteria, I guess the decision making 
process is to set up the criteria at the beginning, figure out what strategy we’re going to 
use to collect the information, and once we collect the information, we make a 
decision….  
 
 
We certainly have the list of activities to do to come to that decision, for example once we 
did a survey with UWA staff, and we get all the feedback, all the comments and 
everything that we get back, what people want to use, how they want to use them, how 
easy they want it to be, how, automated they want it to be, some people don’t like the fact 
that everything is automated, and some people are ok with it. I guess at the moment, 
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we’re really at the information gathering stage, and we’ve a lot of different …how we are 
going to collect those information. 
 
There are a lot of other universities that have already done review, so we decided that 
we’re not going to re-invent the wheel, and to start again from scratch, so our first thing is 
actually to go through those reviews and find out what strategies they use, find out what 
criteria they use, find out what decisions they came to, do they involve having set it up, 
and then , I guess doing the environmental scanning is a really good idea about what 
strategy they use, and it gave us  what have already been completed at other universities.  
 
There are a couple of other universities that already been to the each of the vendors and 
….the 20 questions, and we’ve got a copy of the answers to the questions, so we don’t 
have to ask those questions again , we can ask a different set to 20 questions or change 
them or make them more UWA  specific.  
 
 
Q2- Is there any policy that requires the expected Return on Investment or other 
financial measures for the LMS adoption project?  
 
The answer to that question is, I don’t know. Before we a actually start implementing 
whatever LMS we would have targets, say we want 15 faculties, so many units in the 
faculties, so many people trained, we want so many early adopters. There are a whole 
bunch of criteria, in fact, maybe priority, we will look at those targets, so that’s what we 
do at the moment, and we’ve got operational priority planned, and with WebCT, we have 
workshops, ..I don’t know, if the university has any policy for these amount of 
investment, we should get how many amount of outcome, but certainly, those teaching 
and learning committee, for example, we’ll try to report back to them what you’ve got, 
how many people are using the LMS, how many of them are using for automation, ..I 
guess the underlying issue in UWA is that we’ve got different groups that are not 
integrated together. For example, the integration that we have, involve a lot of manual 
work, so I guess one of my priority how to implement is to get the manual work 
automated. There should be no reason why you should be doing those things manually. 
Once the manual work’s freed up, as educational developers, we should be able to, at this 
stage, is assisting staff to improve their practices, to think about what are the activities 
that they should put online, to think about whether they should do group work using the 
LMS..so yeah, in that aspect, how much money they put, so these are the improvements 
that can be done. No one is actually saying we need an LMS. Some staffs are using it, unit 
by unit based, and they will be devastated if we take them away from them. What will 
they use for students to electronically submit their assignments, what will they use for 
students to conduct group discussions and tutorial groups? So in terms of investments, I 
think it’s the core components in the university, and so the question is not whether we 
have to have this investment or not, or we have to have this investment, this is so much 
money, are we going to get back, so that’s what we need to demonstrate, this is what you 
put into it, this is what you got back, so…yeah.. 
 
The pressure is to show the evidence, we need to show what we have got with this 
investment, but I think there’s to structured policy that says if we invest in LMS, you 
must meet this benchmarked figure, but certainly we have to report back to all those 
groups and say, this is where we’re at, we have more students using it, we have more staff 
using it, more units, and we’ve already done that report to these committee for WebCT at 
the moment. For example, we have wide range, we’ve got one faculty that represents 
everything offered in that particular semester, we have another faculty that only 20% units 
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are put online, in schools, we might have something online but doesn’t necessarily use the 
LMS, so yes, we have to show improvement, system that supports online learning. 
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Appendix V - Information Letter for Phase 2 interviews 
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Appendix VI - Consent Form for Phase 2 interviews 
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Appendix VII - Interview protocol for Phase 2 pilot interview 
 

Before we start, I would like to give an overview of the topic that we are going to talk about 

today. My thesis will focus on the use of non-financial measures in the LMS decision 

making processes in universities. I hope to explore all non-financial criteria that are 

important to be taken into account in the LMS decision making process. Can we discuss 

these criteria? 

 

Q1. What are the criteria that are taken into account in LMS decision making in your 

university? 

______________________________________________________________________ 

______________________________________________________________________ 

 

(Note if the criteria given match the list of criteria below: 

a. Direct payback from the implementation. 

b. Impact on university’s processes. 

c. Users view. 

d. Learning and growth. 

e. Best practices in other universities. 

f. IT Infrastructure  

g. Risks and uncertainty 

 

If any of the criteria above not mentioned, ask Q2) 

Q2. In the exploration phase of my thesis, I reviewed the literature and interviewed two 

managers who are involved in LMS decision making at the University of Western 

Australia. From the literature and the interviews, I found seven non-financial criteria 

believed to be important in LMS decision making.  

a. Direct payback from the implementation. 

b. Impact on university’s processes. 

c. Users view. 

d. Learning and growth. 
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e. Best practices in other universities. 

f. IT Infrastructure factors such as the compatibility of existing systems. 

g. Risks and uncertainty. 

 

You mentioned (any of a-g mentioned by interviewee).  What do you think about (any 

of a-g not mentioned by interviewee)? 

______________________________________________________________________

______________________________________________________________________

______________________________________________________________________ 

 

Q3. Are there any other criteria that you think are important in LMS decision making, that 

we have not discussed? 

  

______________________________________________________________________

______________________________________________________________________

___________________________________________________________________ 

        

 

Q4. How do you evaluate the criteria that we have discussed? Are there any specific 

measures or indicators established and used to determine the value of each of the 

criteria? (Discuss each criterion). 

_________________________________________________________________________

_________________________________________________________________________

_________________________________________________________________________ 

 

 

 

Q5. What do you think is the value of integrating non-financial criteria in LMS decision 

making process? 

_________________________________________________________________________

_________________________________________________________________________

_________________________________________________________________________ 
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Q6. In your opinion, to what extent would the university be able to assess and evaluate non-

financial measures or indicators for each of the criteria above, if they were to be 

included in the decision making process? 

_________________________________________________________________________

_________________________________________________________________________

_________________________________________________________________________ 

 

Q7. In your opinion, what are the costs and benefits of assessing non-financial measures? 

_________________________________________________________________________

_________________________________________________________________________

_________________________________________________________________________ 

 

Q8. If I were to develop an LMS decision making model that includes the non-financial 

measures which we have discussed, what is the likelihood of your university adopting 

it? (Why? Why not?) 

_________________________________________________________________________

_________________________________________________________________________

_________________________________________________________________________ 

 

Note: This Interview Protocol is the English translation, as the interviews were conducted 

in Malay. 
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Appendix VIII – Interview protocol for Phase 2 – revised after 

pilot interview 
 

Before we start, I would like to give an overview of the topic that we are going to talk about 

today. My thesis will focus on the use of non-financial measures in the LMS decision 

making processes in universities. I hope to explore all non-financial criteria that are 

important to be taken into account in the LMS decision making process. Can we discuss 

these criteria? 

 

Q1. What are the criteria that are taken into account in LMS decision making in your 

university? 

______________________________________________________________________ 

______________________________________________________________________ 

 

(Note if the criteria given match the list of criteria below: 

a. Direct payback from the implementation. 

b. Impact on university’s processes. 

c. Users view. 

d. Learning and growth. 

e. Best practices in other universities. 

f. IT Infrastructure  

g. Risks and uncertainty 

 

If any of the criteria above not mentioned, ask Q2) 

Q2. In the exploration phase of my thesis, I reviewed the literature and interviewed two 

managers who are involved in LMS decision making at the University of Western 

Australia. From the literature and the interviews, I found seven non-financial criteria 

believed to be important in LMS decision making.  

a. Direct payback from the implementation. 

b. Impact on university’s processes. 

c. Users view. 
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d. Learning and growth. 

e. Best practices in other universities. 

f. IT Infrastructure factors such as the compatibility of existing systems. 

g. Risks and uncertainty. 

 

You mentioned (any of a-g mentioned by interviewee).  What do you think about (any 

of a-g not mentioned by interviewee)? 

______________________________________________________________________

______________________________________________________________________

______________________________________________________________________ 

 

Q3. Are there any other criteria that you think are important in LMS decision making, that 

we have not discussed? 

  

______________________________________________________________________

______________________________________________________________________

___________________________________________________________________ 

        

 

Q4. How do you evaluate the criteria that we have discussed? Are there any specific 

measures or indicators established and used to determine the value of each of the 

criteria? (Discuss each criterion). 

_________________________________________________________________________

_________________________________________________________________________

_________________________________________________________________________ 

 

 

 

Q5. What do you think is the value of integrating non-financial criteria in LMS decision 

making process? 
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_________________________________________________________________________

_________________________________________________________________________

_________________________________________________________________________ 

 

Q6  To integrate non-financial criteria in LMS decision making processes will probably 

involve a lot of efforts and probably an amount of cost incurred, for example to prepare 

surveys to take account the users view. In your opinion, what are the costs and benefits 

of assessing these non-financial measures? 

_________________________________________________________________________

_________________________________________________________________________

_________________________________________________________________________ 

 

Q7. If I were to develop an LMS decision making model that includes the non-financial 

measures which we have discussed, what is the likelihood of your university adopting 

it? (Why? Why not?) 

_________________________________________________________________________

_________________________________________________________________________

_________________________________________________________________________ 

 

Note: This Interview Protocol is the English translation, as the interview will be conducted 

in Malay. 
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Appendix IX - Information Letter for Phase 3 interviews 
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Appendix X - Consent Form for Phase 3 interviews  
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Appendix XI - An example of the detailed design of LMS 

decision making model presented in a spreadsheet. 
 

 
 

 

Criteria Indicator Score a* Score b*

Reduction in the purchase of paper and stationery 

enter another indicator

enter another indicator

enter another indicator

Availability of features that enable the reuse of content which contributes to time and costs 

savings on copying or reproducing content

enter another indicator

enter another indicator

enter another indicator

The cost of acquiring the software is within the university's budget for IT/LMS initiatives  

The alternative is more cost effective in that it provides more attributes and qualities per 

dollar invested

enter another indicator

enter another indicator

The ability to contribute to the revenue-generating activities at universities from software 

sold and fees charged for consultation

Better cash flow

enter another indicator

enter another indicator

Number of new courses offered online using this alternative

enter another indicator

enter another indicator

enter another indicator

8 Enter another criterion

Enter another criterion

Enter another criterion

6

7

The following are the criteria and indicators with regards to the Direct payback perspective. For each of the indicator below:

a* Please rate each indicator based on the scale ranging from Not at all important (0) to  Highly important (10), with regards to what extent is the indicator is important to 

be included in the LMS decision making process.

b* Please rate each indicator based on the scale ranging from Not at all feasible (0) to Strongly feasible (10),with regards to what extent would the university be able to 

assess and evaluate the indicators, if they were to be included in the LMS decision making process.

Please also include any new criterion or indicator which is felt relevant, if not already in the list.

Perspective 1: Direct payback

Reuse of content across multiple courses

3 Cost effectiveness in terms of software 

licensing and purchasing options

5 Ability to support increased number of new 

courses 

Ability to generate income 

1 Reduce costs of paper and costs associated 

with printing

2

4
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Appendix XII - Interview protocol for Phase 3 
 

A detailed design of the model which emerged from Phase 2 interview activities of this 

research was provided to you prior to this interview. You were invited to evaluate the 

model, and this interview is therefore being conducted to obtain further explanations of 

your evaluations of the criteria and indicators under each perspective in the model. Can we 

discuss this? 

 

Let us start with the first perspective: Direct payback perspective.  

 

Question 1 

Which criteria and indicators do you think are most useful to be included in the LMS 

decision making process?  

 

Question 2 

Which criteria and indicators do you think are not important to be included in the LMS 

decision making processes? Why? 

 

Question 3 

Are there any indicators that you think are useful, but most likely are not feasible to obtain? 

 

Question 4 

Are there any additional criteria or indicators which you think are suitable to be included 

under this perspective?  

 

Question 5 

Are there any criteria or indicators listed under this perspective that you think are difficult 

to understand?  

 

 

Now let’s discuss the next perspective: Improvement in university’s processes perspective 
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(Repeat Question 1 – 5) 

 

Now let’s discuss the next perspective: Human capital perspective 

(Repeat Question 1 – 5) 

 

Now let’s discuss the next perspective: IT architecture and infrastructure perspective 

(Repeat Question 1 – 5) 

 

Now let’s discuss the next perspective: Risks and uncertainties perspective 

(Repeat Question 1 – 5) 

 

Now let’s discuss 3the next perspective: Strategic alignment perspective 

(Repeat Question 1 – 5) 
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Appendix XIII - Information Letter for Phase 4 data collection 
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Appendix XIV- Consent Form for Phase 4 data collection  
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Appendix XV- E-mail title: Permission to participate at the next 

MEIPTA meeting 
 
Professor Dr. Mohamed Amin Embi 

MEIPTA chairman:  

  

  

Dear Sir, 

  

Norhaiza Khairudin is a PhD student in Accounting Information System, at the University 

of Western Australia and she is conducting her doctoral research, investigating the use of 

non-financial measures in LMS decision making at Malaysian universities, under the 

supervision of Winthrop Professor Phil Hancock and Associate Professor Tanya McGill. 

The objective of this research is determine whether including non-financial measures in 

decision making models, will improve the IT investment decision making processes.  In the 

current phase of this study, participants are invited to evaluate the LMS decision making 

tool that has been developed in the previous phases of this study. Norhaiza has distributed 

the questionnaire to potential participants using e-mails, however the response rate to date, 

has been low. 

  

I understand that a MEIPTA meeting will be held on the 4th June 2012. I was hoping it 

may be possible to allow Norhaiza an opportunity to speak at the MEIPTA meeting and to 

invite the MEIPTA members to participate in this study and evaluate the LMS decision 

making tool. If you do agree to this request, it would be very helpful if the committee could 

ask members to bring their laptops to the session so they can complete the LMS task at 

your meeting. This session will take about 30 to 45 minutes and Mr Najib suggested during 

a phone conversation with Norhaiza this morning that it might be suitable for the session to 

be held before the morning tea break or before the lunch break.   
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The results of the study will be of interest to your members as it is based in a Malaysian 

context and we will be happy to share the results with your members and this might include 

a presentation to your members at a subsequent meeting. 

  

I sincerely hope you are able to accommodate our request and I thank you in anticipation 

that this may be possible 

  

Kind regards 

  

Phil Hancock 

  

Winthrop Professor of Accounting. FCPA. FCA. FAFAANZ 

Associate Dean-Teaching and Learning 

UWA Business School 

Phone: 61 8 6488 1835 
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Appendix XVI – Set of spreadsheet consisting a decision making scenario, an LMS decision making 

tool and a questionnaire  

 
       

 Project title: Use of non-financial measures in information technology decision making: A Design 
Research study of Learning Management System implementation in universities.  

 
You are invited to evaluate the LMS decision making tool which has been developed in the earlier phases of this study. We have set up a scenario which 
presents a common situation faced by a university in making an LMS implementation decision. The scenario consists of two different shortlisted LMS 
alternatives. Please use the LMS decision making tool to make the decision about which is the best alternative for your university. The evaluation should take 
approximately 60 – 90 minutes to complete. It is an offline tool, and you do not need to work on it continuously.  

  Please read the scenario below:       

 
SECTION A: SCENARIO OF AN LMS DECISION MAKING SITUATION 

 

 You, as one of the LMS decision making team, are in the process of identifying the best LMS solution for your university. Currently, the university is using an 
LMS, which was developed by a local developer. However, the vendor has decided not to continue providing your university with support for the solution, 
effective June 2012. 

 

  

  

        

 You are responsible for evaluating two shortlisted LMS solutions, which are presented in the tables below:  
TABLE A: presents a brief description of the two LMS alternatives 
TABLE B: provides a detailed list of features for each LMS alternative, covering the areas of content development, group participation, monitoring student 
participation and progress and site administration. It indicates whether each alternative supports each feature. 

 

  

  

file:///C:/Documents%20and%20Settings/nkhairud/My%20Documents/PHD%202011/PhD%20-%20UWA%202010-feb2013/WRITING/DRAFT%20CHAPTERS/full%20thesis%202013/Full%20thesis%20Norhaiza/LMS%20DECISION%20MAKING%20TOOL%20QUESTIONNAIRE%20APPENDIX%20PDF1.pdf
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 TABLE A       

 ALTERNATIVE A  ALTERNATIVE B  

 

This software is developed by a proprietary company. It is a Web-based server 
software platform and it is based on licencing fee. Features include course 
management, a customizable open architecture, and a scalable design that 
allows for integration with student information systems and authentication 
protocols. The proprietary company has been a leader in the development of 
Internet-based education software. As of December 2010, this software and 
services are used by over 9,300 institutions in more than 60 countries. 

It is Open Source software that allows you to modify and use the software, 
provide the source code to others, or use the software without modifying 
it. It is provided freely and can be run on many operating systems. 
Depending on the availability of internal expertise to develop the 
application in-house using this software, organizations might want to 
consider acquiring development and supporting services from Open Source 
E-Learning Partner companies. By 31 August 2011, this software had a user-
base of 55,110 registered sites with over 4o million users in over 4 million 
courses in 214 countries and in more than 75 languages. 
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TABLE B       

  FEATURES ALTERNATIVE     

  CONTENT DEVELOPMENT A B     

1 Select different course components       

2 Create a copy of an existing course       

3 Upload files from desktop to server       

4 Upload multiple files at once   ×     

5 Release feedback within quizzes  ×     

6 Attach learning goals to content pages ×      

7 Attach review questions to content pages       

8 Create references       

  GROUP PARTICIPATION         

9 Lecturers can create groups manually       

10 Lecturers can have program create groups and assign members randomly  × 
    

11 Users can e-mail members of a group       

12 Group members can share files       

13 Group members can have a private chat area ×      

14 Group members can have Web content presentation areas  ×     

  AUDIO/VIDEO         

15 Embed RealPlayer in pages       

16 Embed MP3 in pages       

17 Embed QuickTime player in pages       

18 Add audio and video content that is stored within the courseware product  
    

19 
Add streaming PowerPoint presentations created with RealVideo, 
RealPresenter, Window Media Encoder 
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  MONITORING STUDENT PARTICIPATION AND PROGRESS         

20 Lecturers can view number of hits per page       

21 Lecturers can view how many bulletin board articles a student has read  × 
    

22 Lecturers can view how many bulletin board articles a student has posted  × 
    

23 Lecturers can view a transcript of course chat room activity/discussion  
    

24 Student can view own grades       

25 Student can compare own grade to class summary data  ×     

26 Allows lecturers to check student work for plagiarism ×      

  SITE ADMINISTRATION         

27 Users log in with password and login name       

28 Administrators and lecturers can assign multiple Lecturers to a course  
    

29 Users can navigate with a consistent, logical user interface       

30 Lecturers can create an unlimited amount of course content       

31 Lecturers can back up course content       

32 Users can search the on-line manual       

33 On-line help is context sensitive       

  FUNCTIONALITY        

34 
Allows integration with third party plug-ins such as anti-plagiarism tools, 
communication tools and assessment development tools. 

× 
    

35 Vendor online support and training services       

36 Has more options related to the integration with mobile devices  ×     
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Based on the scenario above, you are asked to make a decision about which is the best alternative for your university using the LMS decision making model as the tool to assist you 
with this decision. Kindly proceed to SECTION B and complete the scenario evaluation using the LMS DECISION MAKING TOOL according to the instructions given.  
 
After you have completed the scenario evaluation, you are then asked to answer some questions to evaluate the approach embodied in the tool and some demographic questions. 
 
Upon completion, kindly email (1) the completed spreadsheet and (2) signed Consent Form attached, to 20691394@student.uwa.edu.au 

        

Your cooperation and time in completing the scenario evaluation and questionnaire are highly appreciated.    

        

Thank you.       

Yours sincerely,       

NORHAIZA KHAIRUDIN       

       

      

 To begin evaluating the scenario above, kindly proceed to Section B     

      

      

 

NEXT 
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 SECTION B: LMS DECISION MAKING TOOL QUESTIONNAIRE  

 

This LMS decision making tool has been developed to assist decision makers in justifying LMS investments in universities 
This tool is developed based on a model that uses an approach that incorporates non-financial measures as important 
elements of justification in LMS decision making processes. There are six important perspectives included in the model 
and they are as follows: (Please refer Table B1 below for detailed description of each perspective). 

 1 Direct Payback    

 2 Impact on University's Processes   

 3 Human Capital    

 4 IT Infrastructure    

 5 Risks and Uncertainties    

 6 Strategic Alignment    

      

 

This section consists of three (3) parts : 
PART A:   Assign a weight of importance out of 60 to each of the six perspectives used in the model 
PART B:  Evaluate each alternative according to each indicator under each of the six perspectives in the model 
PART C: Your decision and evaluation of the approach 
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Table B1 - Description of each perspective 

Perspective Description 

Direct Payback 

Describes the elements that contribute towards the direct financial benefits derived from the investment as well as 
benefits in terms of performance measures of the quality of teaching and learning. The direct benefits can be classified into 
1) tangible form which includes any kind of financial impacts including cost reduction and favourable budget performance, 
and 2) intangible form which include the improvements in quality and processes, which can also contribute towards 
improvement in teaching and learning.  
 
(The elements are measureable and can contribute to the Return on Investments (ROI) of the university, or any kind of 
savings as a result of better quality activities.) 

Impact on 
University's 
Processes 
 
 
 
 
 

Describes the impact in terms of better processes in administration of teaching and learning activities. 
 
(The elements relate to the positive impact from LMS implementation in terms of better processes in administration of 
teaching and learning activities and in terms of faster and better information flow.) 

Human Capital  

Describes the impact from LMS implementation on users in terms of self-enhancement, knowledge and value creation. This 
perspective is different from the direct payback perspective as this perspective may involve more intangible and indirect 
impact that is gained from LMS implementation.  

(Elements that have an impact on the users, in terms of enhancing knowledge and soft skill enhancement gained from the 
use of LMS.) 
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IT 
Infrastructure 

Describes the requirement of IT infrastructure  to be able to provide the functionalities that are desired in LMS 
implementation, as well as how well the IT infrastructure are maintained in terms of future growth and development. 
 
(Basic requirements in technology infrastructure such as hardware, software, server capacity, database and network, and 
how these requirements are applied in the implementation of the LMS to achieve the desired functionalities of the system.) 

Risk and 
uncertainties 
 

Describes the estimation of risks and uncertainties from the implementation, and how important it is to reduce these risks 
to be able to achieve successful implementation of the new LMS, and to reduce the possibility of failures and 
disappointment in the system implementation. 
 
(There are potential organizational and technical risks. Consider whether these risks can be minimized or may have serious 
ramifications for the university) 

 
Strategic 
alignment 

 
Describes the importance of aligning Information Technology (IT) strategies with the university's and the Ministry of Higher 
Education’s strategies in order to realise the value from the Learning Management System (LMS) implementation. It also 
describes how will the IT strategies impact the university’s strategies, which are formulated to closely address the 
ministry's strategies, and vice versa. 
 
(This perspective includes elements that ensure that the strategies made by IT Department/ LMS unit will prosper not only 
the department, but the university as a whole) 
 
 
 

 

    

  

 

 
 

 

    

 Please proceed to Part A  

    

    

    
 

NEXT 
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PART A:   Assign a weight to indicate the relative importance of 
each perspective used in the tool 

 

You will be asked to evaluate the alternatives using criteria drawn from the six perspectives of information systems that are 
listed below. Assign a weight to indicate the relative importance of each of the six perspectives in the table (the default is 
10 which gives each perspective an equal weight out of 60, and the total of all the weights should sum to 60). You can 
weigh the perspectives depending on your university's current situation, needs and objectives. The weights will be applied 
to both alternatives. At the end of this questionnaire, the alternative LMS will be scored against these priorities.  

 Perspective  Description  Weight (/60) 

 

Direct payback 
The benefits can be elements that contribute towards the direct financial benefits derived from the 
investment as well as benefits in terms of performance measures of the quality of  teaching and 
learning. 

10 

 

Impact on 
university’s  
processes 

Impact in terms of better processes in administration of teaching and learning activities. 10 

 
Human capital Impact to the users particularly in terms of self-enhancement, knowledge and value creation. 10 

 

IT 
infrastructure 

The requirement of IT infrastructure to be able to provide the functionalities that are desired in LMS 
implementation.  

10 

 

Risks and 
uncertainties 

The estimation of risks and uncertainties from the implementation, and how important it is to 
reduce these risks and to reduce the possibility of failures and disappointment in the system 
implementation. 

10 

 

Strategic 
alignment 

The new LMS implementation would facilitate the alignment of your school/department’s 
objectives, especially in using technology in teaching and learning processes, with the university’s 
and the Ministry of Higher Education’s strategic objectives.  

10 

 Total 
  60 

 

           

NEXT 
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PART B:  Evaluating each alternative according to each indicator under each of  the six 
perspectives in the model 

 

INSTRUCTIONS FOR COMPLETING THE 
QUESTIONNAIRE 

   
    

 

The next six worksheets represent the six important perspectives in the LMS decision making model.  Under each perspective, several criteria for 
evaluation of LMS are listed. Against each criterion, you will find one or more indicators. You are asked to indicate the importance of each indicator 
before evaluating each alternative according to each indicator. The following provides detailed instructions on how to complete the decision making 
tool to evaluate the alternatives given. 

           

           

 1) Rate the importance of each indicator from        

  0 Not at all important  3) The analysis will be completed automatically by the 
calculation of the sum of the weighted values for each 
alternative and displayed in the Decision Matrix 
spreadsheet. 

    to   

  10 Highly important   

      

 2)  Score each alternative (Alt A and Alt B) against 
each indicator, on a scale of 0 - 10 where 

  

         

  

 
 
0 represents "not at all able to achieve this 

criterion with this alternative" 

  

   
 

   
  
to 

  
   

  

 
 
10 represents "we will be 100% able to 

achieve this criterion with this alternative" 

  

   

           

NEXT 
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PERSPECTIVE 1 : DIRECT PAYBACK 

There are four criteria under this perspective. 
Against each criterion, you will find one or more 
indicators. Please rate the importance of each 

indicator in the process of LMS alternatives 
evaluation from 0 (not at all important) to 10 

(highly important). 

Score of 
importance  

(0-10) 

  

Give your score for each of the alternatives (refer Scenario in 
Section A) against each of the indicators below on a scale from 0 
(not at all able to achieve this criterion with this alternative) to 

10 (we will be 100% able to achieve this criterion with this 
alternative). 

Refer 
scenari

o/ 
Refer 

to note   
Alt A Score 

(0-10) 

Alt A 
Weighted 

Score 

Alt B Score 
(0-10) 

Alt B Weighted 
Score   

  

1 Reduce costs of paper and costs associated with printing 

a. 
Reduction in the amount of paper 
used on average per person  

1   1 1 1 1 

  

2 Reuse of content across multiple courses 

a.  

Availability of features that enable 
the reuse of content which 
contributes to time and costs 
savings on copying or reproducing 
content 

1   1 1 1 1 

Table 
B: 

Featur
e 2 

3 Cost effectiveness in terms of software licensing and purchasing options 
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a. 
The cost of acquiring the software 
is within the university's budget 
for IT/LMS initiatives   

1   1 1 1 1 
Refer 

to note 

b.  

The alternative is more cost 
effective in that it provides more 
attributes and qualities per dollar 
invested 

1   1 1 1 1 

  

4 Ability to support increased number of new courses  

a.  
Number of new courses offered 
online using this alternative 

1   1 1 1 1 

  

  Total (criterion weights and 
proposed scores) 

5     5   5 
  

  
Total potential score (= total 
criterion weights * 10) 

50           
  

  Weighted average score (= total score / total potential score) % 
  10%   10% 

  

  
     

 

 
 

 

 
 
 

      
 

         

NEXT 
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PERSPECTIVE 2: IMPACT ON UNIVERSITY'S PROCESSES 

There are three criteria under this 
perspective. Against each criterion, you will 
find one or more indicators. Please rate the 

importance of each indicator in the process of 
LMS alternatives evaluation from 0 (not at all 

important) to 10 (highly important). 

Score of 
importance  

(0-10) 

  

Give your score for each of the alternatives (refer 
Scenario in Section A) against each of the indicators 

below on a scale from 0 (not at all able to achieve this 
criterion with this alternative) to 10 (we will be 100% 

able to achieve this criterion with this alternative). 

Refer 
scenario / 
Refer to 

note 

  
Alt A Score 

(0-10) 

Alt A 
Weighted 

Score 

Alt B Score 
(0-10) 

Alt B 
Weighted 

Score 

  

  

1 Data integration 

a.  
Ability to reduce data redundancies 
in different systems used in the 
university 

1   1 1 1 1 

  

b.  
Ability to reduce errors or 
inconsistencies of data in different 
information systems  

1   1 1 1 1 Refer to note 

c.  
Ability to reduce processing time for 
report preparation 

1   1 1 1 1 Refer to  note 
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2 Work automation for lecturers 

a.  
 The amount of time that could be 
saved through automation of 
activities 

1   1 1 1 1 Refer to note 

3 Flexibility in teaching and learning approaches 

a.  

The number of classes that are video 
recorded or pre-recorded by 
lecturers is expected to meet or 
exceed minimum targets 

1   1 1 1 1 
Table B: 

Feature 18 and 
19 

b.  

The number of lecturers who upload 
materials for classes in the LMS is 
expected to meet or exceed 
minimum targets 

1   1 1 1 1 
Table B: 

Feature 1-8 

c.  
The number of online quizzes and 
tests conducted is expected to meet 
or exceed minimum targets 

1   1 1 1 1 
Table B: 

Feature 5 

  Total (criterion weights and 
proposed scores) 

7     7   7 
  

  
Total potential score (= total 
criterion weights * 10) 

70           
  

  Weighted average score (= total score / total potential score) % 
10%   10% 

  

        

       

       NEXT 

file:///C:/Documents%20and%20Settings/nkhairud/My%20Documents/PHD%202011/PhD%20-%20UWA%202010-feb2013/WRITING/DRAFT%20CHAPTERS/CHAPTER%203/APPENDICES/LMS%20DECISION%20MAKING%20TOOL%20QUESTIONNAIRE%20APPENDIX.xlsx%23'SECTION%20A'!C48
file:///C:/Documents%20and%20Settings/nkhairud/My%20Documents/PHD%202011/PhD%20-%20UWA%202010-feb2013/WRITING/DRAFT%20CHAPTERS/CHAPTER%203/APPENDICES/LMS%20DECISION%20MAKING%20TOOL%20QUESTIONNAIRE%20APPENDIX.xlsx%23'SECTION%20A'!C48
file:///C:/Documents%20and%20Settings/nkhairud/My%20Documents/PHD%202011/PhD%20-%20UWA%202010-feb2013/WRITING/DRAFT%20CHAPTERS/CHAPTER%203/APPENDICES/LMS%20DECISION%20MAKING%20TOOL%20QUESTIONNAIRE%20APPENDIX.xlsx%23'SECTION%20A'!C48
file:///C:/Documents%20and%20Settings/nkhairud/My%20Documents/PHD%202011/PhD%20-%20UWA%202010-feb2013/WRITING/DRAFT%20CHAPTERS/CHAPTER%203/APPENDICES/LMS%20DECISION%20MAKING%20TOOL%20QUESTIONNAIRE%20APPENDIX.xlsx%23'SECTION%20A'!C28
file:///C:/Documents%20and%20Settings/nkhairud/My%20Documents/PHD%202011/PhD%20-%20UWA%202010-feb2013/WRITING/DRAFT%20CHAPTERS/CHAPTER%203/APPENDICES/LMS%20DECISION%20MAKING%20TOOL%20QUESTIONNAIRE%20APPENDIX.xlsx%23'SECTION%20A'!C28
file:///C:/Documents%20and%20Settings/nkhairud/My%20Documents/PHD%202011/PhD%20-%20UWA%202010-feb2013/WRITING/DRAFT%20CHAPTERS/CHAPTER%203/APPENDICES/LMS%20DECISION%20MAKING%20TOOL%20QUESTIONNAIRE%20APPENDIX.xlsx%23'SECTION%20A'!C33
file:///C:/Documents%20and%20Settings/nkhairud/My%20Documents/PHD%202011/PhD%20-%20UWA%202010-feb2013/WRITING/DRAFT%20CHAPTERS/CHAPTER%203/APPENDICES/LMS%20DECISION%20MAKING%20TOOL%20QUESTIONNAIRE%20APPENDIX.xlsx%23'SECTION%20A'!C33


256 

 

       

PERSPECTIVE 3 : HUMAN CAPITAL 

There are five criteria under this perspective. 
Against each criterion, you will find one or more 
indicators. Please rate the importance of each 

indicator in the process of LMS alternatives 
evaluation from 0 (not at all important) to 10 

(highly important). 

Score of 
importanc

e  
(0-10) 

  

Give your score for each of the alternatives (refer 
Scenario in Section A) against each of the indicators 

below on a scale from 0 (not at all able to achieve this 
criterion with this alternative) to 10 (we will be 100% 

able to achieve this criterion with this alternative). 
Refer scenario 
/ Refer to note 

  
Alt A Score 

(0-10) 

Alt A 
Weighted 

Score 

Alt B Score 
(0-10) 

Alt B 
Weighted 

Score 
  

  

1 Enhancing lecturers' knowledge of state of the art technology 

a.  
Training and support services in using the 
software are available to lecturers on an 
ongoing basis 

1   1 1 1 1 Table B: Feature 35 

b.  
Staff evaluation reports on the extent of the 
use of the  technology are expected to meet 
or exceed minimum targets 

1   1 1 1 1 Refer to note 

c.  

Student evaluation reports on the extent of 
enhanced features of LMS used by lecturers 
are expected to meet or exceed minimum 
targets 

1   1 1 1 1 
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2 Increasing students' active participation in collaboration and interactive learning 

a.  
Ability to increase the percentage of 
students who participate in discussion 
forums and online communications 

1   1 1 1 1 

  

3 Enhancing students’ academic integrity  

a.  
Lower rate of late assignment submission 
with the availability of online assignment 
submission features 

1   1 1 1 1 Refer to note 

b.  
Lower rate of plagiarism cases with the 
integration of plagiarism detection software 

1   1 1 1 1 Table B: Feature 26 

4 Enhancing interaction and student engagement level in distance learning courses 

a.  
Availability of features that can be used to 
enhance interaction and students 
engagement in distance learning courses 

1     1   1   

5 Enhancing technical staff expertise 

a.  
Number of IT staff required to attend 
technical workshops on this new LMS 

1   1 1 1 1 
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b.  
Frequency of technical training provided for 
technical support staff  

1   1 1 1 1 

  

  
Total (criterion weights and proposed 
scores) 

9     9   9 
  

  

Total potential score (= total criterion 
weights * 10) 

90           
  

  Weighted average score (= total score / total potential score) % 
10%   10% 

  

       

 

 
 

 

         

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
        

NEXT 
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PERSPECTIVE 4 :IT INFRASTRUCTURE 

There are eleven criteria under this perspective. 
Against each criterion, you will find one or more 
indicators. Please rate the importance of each 

indicator in the process of LMS alternatives evaluation 
from 0 (not at all important) to 10 (highly important). 

Score of 
importance  

(0-10) 

  

Give your score for each of the alternatives (refer 
Scenario in Section A) against each of the indicators 

below on a scale from 0 (not at all able to achieve this 
criterion with this alternative) to 10 (we will be 100% 

able to achieve this criterion with this alternative). Refer scenario / 
Refer to note 

  
Alt A Score 

(0-10) 

Alt A 
Weighted 

Score 

Alt B Score 
(0-10) 

Alt B 
Weighted 

Score   

  

1 Support for content sharing and migration  

a.  
Learning contents in current LMS are reusable in 
the new LMS  

1   1 1 1 1 
Table B: Feature 2 and 

31 

2 Flexibility to customize the system according to university's specifications 

 
 

b. 
 
 

The new LMS allows users to perform 
customization  

1   1 1 1 1 Table A 
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3 Ability to integrate with third party software 

a.  
Third party software can be integrated with the 
new LMS 

1   1 1 1 1 Table B: Feature 34 

4 Ability to integrate with existing systems in the university 

a.  
Existing systems in the university can be 
integrated with the new LMS 

1   1 1 1 1 Refer to note  

5 Ability to adapt to emerging technologies  

a.  
Compatibility with Web 2.0 sites like blogs, wikis 
and social networking sites. 

1   1 1 1 1 

  

b.  
Compatibility with mobile technologies such as 
iPhone, iPad and Android applications 

1   1 1 1 1 Table B: Feature 36 

6 Ability of the LMS to efficiently serve the university with the current LMS storage capacity 

a.  
The university's LMS storage capacity is able to 
meet the new LMS storage capacity requirement 

1   1 1 1 1 Refer to note  
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b.  
Bandwidth capability of the university is suitable 
for the requirements of the new LMS 

1   1 1 1 1 

  

7 Durability of the system 

a.  
The ability of the new LMS to meet the needs of 
the university for five years or more 

1   1 1 1 1 

  

b.  
The ability of the new LMS to be upgraded 
without costly modifications 

1   1 1 1 1 

  

8 Security from unauthorized access 

a.  Single-sign in feature available 1   1 1 1 1 Table B: Feature 27 

b.  Strong access authentication security  1   1 1 1 1 

  

9 Support for software development and technical assistance  

a.  
Average response time for technical assistance 
requests (LMS purchased or outsourced) 

1   1 1 1 1 
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b.  
Number of open source support community 
members (for open source systems) 

1   1 1 1 1 

  

1
0 

User friendly and easy to learn features 

a.  
Less requests for assistance with basic operating 
functions with this new LMS 

1   1 1 1 1 

  

1
1 

Ability to test the system  

a.  
Availability of the software to be tested before 
implementation decision 

1   1 1 1 1 

  

  
Total (criterion weights and proposed scores) 

16     16   16 
  

  

Total potential score (= total criterion weights 
* 10) 

160           
  

  Weighted average score (= total score / total potential score) % 
10%   10% 

  

       

 

 
 

 

 

 

 

 

NEXT 



263 

 

PERSPECTIVE 5 : RISKS AND UNCERTAINTIES 

There are three criteria under this perspective. Against each 
criterion, you will find one or more indicators. Please rate the 

importance of each indicator in the process of LMS alternatives 
evaluation from 0 (not at all important) to 10 (highly important). 

Score of 
importance  

(0-10) 

  

Give your score for each of the alternatives (refer 
Scenario in Section A) against each of the indicators 
below on a scale from 0 (not at all able to achieve 

this criterion with this alternative) to 10 (we will be 
100% able to achieve this criterion with this 

alternative). 

Refer 
scenario / 
Refer to 

note 

  
Alt A 
Score 
(0-10) 

Alt A 
Weighted 

Score 

Alt B 
Score 
(0-10) 

Alt B 
Weighted 

Score 
  

1 Usage of overall LMS functionalities 

a.  
Attaining high utilization of most of the features and 
functionalities in the LMS   

1   1 1 1 1 
  

b. 
The level of complexity of enhanced features in the LMS are 
deemed to be acceptable  

1   1 1 1 1 

  

2 Misuse of online communication tools for non-academic use 

a.  
Ability to integrate with Web security and Internet usage 
monitoring software 

1   1 1 1 1 
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3 Rapid change in technology 

a.  Frequent releases of upgraded versions  1   1 1 1 1   

b.  
Ability to administer future software upgrades with minimum  
problems on a highly customized LMS 

1   1 1 1 1 
Refer to 

note 

  
Total (criterion weights and proposed scores) 

5     5   5 
  

  Total potential score (= total criterion weights * 10) 
50           

  

  Weighted average score (= total score / total potential score) % 
10%   10% 
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PERSPECTIVE 6: STRATEGIC ALIGNMENT     

There are three criteria under this perspective. Against each 
criterion, you will find one or more indicators. Please rate the 

importance of each indicator in the process of LMS 
alternatives evaluation from 0 (not at all important) to 10 

(highly important). 

Score of 
importance  

(0-10) 

  

Give your score for each of the alternatives (refer 
Scenario in Section A) against each of the indicators 
below on a scale from 0 (not at all able to achieve 

this criterion with this alternative) to 10 (we will be 
100% able to achieve this criterion with this 

alternative). 

Refer 
scenario/ 
Refer to 

note 

  
Alt A 
Score 
(0-10) 

Alt A 
Weighted 

Score 

Alt B 
Score 
(0-10) 

Alt B 
Weighted 

Score 

  

  

1 University's image and reputation 

a. 
Likelihood of the LMS improving the image and reputation 
of the university 

1   1 1 1 1 Table A 

 
 
 
 
 

 
 
 
 
 

file:///C:/Documents%20and%20Settings/nkhairud/My%20Documents/PHD%202011/PhD%20-%20UWA%202010-feb2013/WRITING/DRAFT%20CHAPTERS/CHAPTER%203/APPENDICES/LMS%20DECISION%20MAKING%20TOOL%20QUESTIONNAIRE%20APPENDIX.xlsx%23'SECTION%20A'!C22


266 

 

2 Best practices in other universities 

a. 
Number of universities using the same LMS technology, 
both local and international 

1   1 1 1 1 Table A 

3 Enhancing teaching and learning using technology 

a. 
Assessments on teaching scores in the performance 
measurement report are expected to meet or exceed 
minimum targets 

1   1 1 1 1 

  

b
. 

Student evaluation of courses and teaching are expected 
to meet or exceed minimum targets 

1   1 1 1 1 

  

c. 
Number of students accessing modules is expected to 
meet or exceed minimum targets  

1   1 1 1 1 
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Total (criterion weights and proposed scores) 

 
 

5 

 
 

5 

 
 

5 

  Total potential score (= total criterion weights * 10) 
50           

  

  Weighted average score (= total score / total potential score) % 
10%   10% 
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 The calculation of the sum of the weighted values for each alternative 
 

 Perspective 
Weighting 

% 
Alternative A 

Score 

Alternative A 
Value 

% 
Alternative  B 

Score 

Alternative B 
Value 

% 

 
Direct Payback 17 10% 2 10% 2 

 
Impact on University’s Processes 17 10% 2 10% 2 

 
Human Capital  17 10% 2 10% 2 

 
IT Infrastructure 17 10% 2 10% 2 

 
Risks and Uncertainties 17 10% 2 10% 2 

 
Strategic alignment 17 10% 2 10% 2 

 

Business value (%) 100   10   10 
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 Interpretation of Overall Scores (Murphy, 2002, p. 102)     

 
Overall Score Range Interpretation 

  

 

0%-25% Likely to be a very poor investment 

  

 

25%-50% Has some potential but will likely require significant 
modification before approval 

  

 

51%-75% Likely to be a good investment but may need some fine-
tuning 

 

 

76%-100% Almost certainly a solid investment 
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PART C: YOUR DECISION AND EVALUATION OF THE APPROACH  
Based on the results from the calculations in the Decision Matrix : 

 

1) 
Which alternative would 
you choose? 

      

 

  Alternative A 

 

  

 

  Alternative B 

 

   

 

2) Why? (Please write your answer below) 
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EVALUATION OF THE APPROACH 
(Please tick in the appropriate box) 

 

  
            

 

3) The LMS decision making tool is useful for decision making 

Strongly 
Disagree 

1 
 

2 3 4 5 Strongly 
Agree 

 
 

    

               

 
4) The LMS decision making tool is easy to use 

Strongly 
Disagree 

1 2 3 4 5 Strongly 
Agree 

 
          

               

 
5) 

The criteria and indicators used in this tool are easy to 
understand 

Strongly 
Disagree 

1 2 3 4 5 Strongly 
Agree 

 
          

               

 
6) 

An LMS decision making tool like this one is practical for 
decision making 

Strongly 
Disagree 

1 2 3 4 5 Strongly 
Agree 
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7) 

I would use an LMS decision making tool like this one in 
 future IT decision making 

Strongly 
Disagree 

1 2 3 4 5 Strongly 
Agree 

 
          

               

 
8) 

I would recommend this LMS decision making tool to other IT 
decision makers 

Strongly 
Disagree 

1 2 3 4 5 Strongly 
Agree 

 
          

 
              

 

9) 
What would you say are the three best aspects of the approach taken in this LMS decision making tool? (Please write 
your answers below). 

 
a) 

  

 
b) 

  

 
c)  

  

   

 

10) 
What would you say are the three most useful improvements that could be made? (Please write your  
answers below). 
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a) 

  

 
b) 

  

 

c)  

  

   

 

11) Do you have any other comments on the overall approach embodied in this LMS decision making tool? 

 

  

  

 

 

 

 

   

 

12) 

Briefly describe how you value non-financial criteria in terms of their importance in IT investment decision making. 
(Type your answer in the box below) 
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13) 

Briefly describe your opinion on whether the six multi-criteria perspectives, used in the LMS decision making model in 
this study, if used in actual decision making processes, would be able to improve value realization from IT investments. 
(Type your answer in the box below) 
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SECTION C: DEMOGRAPHIC QUESTIONS 

A.     Please state your university’s profile: 

                  

1) Type of university 
 

Public  
   

Private 
    

                  

                  

2) Location of your university  
 

Urban  
   

Rural 
    

                  

                  

3) Nature of courses offered 
 

Broad  
   

Specific/Technical 
    

                  

            

4) MSC Malaysia Status attained  
 

Yes 
   

No 
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B.     LMS adoption information 

                  

5) 
Does your university currently use any LMS? 
 If your answer is No, please proceed to C.  

 Yes    No   
  

              

6) 
 

                

If yes, what type of LMS does your university currently use? 
 

 Proprietary    
    

        

 Open source    
    

        

 In-house developed    
    

        

 Outsourced    
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C.     Please describe yourself and your job description by answering the questions below 

7) What is your Job Title/role? 

 IT/ICT Director/Manager    
  

        

 IT/ICT Staff     
  

        

 Teaching and Learning Centre Director/Manager   
  

        

 Teaching and Learning Centre Staff   
  

        

 Lecturer      
  

        

 
Other: Please 
specify 
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8) Which of the following best describes your age? 

 
 
 
 

 

 
 

 

  

  
 18 - 24 

 
 

        

 25 - 36 
   

  
  

        

 37 - 48 
   

  
  

        

 49 - 64 
   

  
  

        

 65+ 
   

  
  

        

9) What is your gender? 

              

  Male 
   

  
  

         

  Female 
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10) 

 

  

 
 
 
 
 

  

  

  Diploma Degree      
  

         

  Bachelor Degree      
  

         

   Master’s Degree      
  

What is your highest educational attainment?          

   PhD      
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11) 

  
 
 

 
 
0-5 years 

 
 

   

 

 

 
 

         

  6-10 years      
  

         

  11-15 years 
  
 

   
  

How long have you held your current post?          

   16-20 years      
  

          

   More than 20 years      
  

          
               

Thank you for your time filling this questionnaire. Please email the completed questionnaire to: 
20691394@student.uwa.edu.au. If you have any questions, please email to the same email address. 
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Appendix XVII - Interview protocol for Phase 2 – revised after 

first eight interviews data analysed 
 

Before we start, I would like to give an overview of the topic that we are going to talk 

about today. My thesis will focus on the use of non-financial measures in the LMS decision 

making processes in universities. I hope to explore all non-financial criteria that are 

important to be taken into account in the LMS decision making process. Can we discuss 

these criteria? 

 

Firstly, does this university have implemented any LMS? (If the answer is no, change the 

question starting with, “If the university has the intention to implement LMS in the 

future…”) 

_________________________________________________________________________

______________________________________________________________________ 

 

Q1. Briefly explain what are the processes involved in justifying LMS implementation in 

the university. 

_________________________________________________________________________

_________________________________________________________________________ 

 

Q2. What are the criteria that are taken into account in LMS decision making in your 

university? 

_________________________________________________________________________

_________________________________________________________________________

_________________________________________________________________________ 

 

 

(Note if the criteria given match the list of criteria below: 

a. Direct payback from the implementation. 

b. Impact on university’s processes. 
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c. Users view. 

d. Learning and growth 

e. IT Infrastructure  

f. Risks and uncertainty  

g. Strategic alignment. 

 

 

 

If any of the criteria above not mentioned, ask Q3) 

Q3 In the exploration phase of my thesis, I reviewed the literature and interviewed two 

managers who are involved in LMS decision making at the University of Western 

Australia. From the literature and the interviews, I found seven non-financial criteria 

believed to be important in LMS decision making.  

 

a. Direct payback from the implementation. 

b. Impact on university’s processes. 

c. Users view. 

d. Learning and growth. 

e. IT Infrastructure 

f. Risks and uncertainty.  

g. Strategic alignment. 

 

You mentioned (any of a-g mentioned by interviewee).  What do you think about (any 

of a-g not mentioned by interviewee)? 

______________________________________________________________________

______________________________________________________________________

______________________________________________________________________ 
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Q4. Are there any other criteria that you think are important in LMS decision making, that 

we have not discussed? 

 

_________________________________________________________________________

_________________________________________________________________________

______________________________________________________________________ 

Q5. How do you evaluate the criteria that we have discussed? Are there any specific 

measures or indicators established and used to determine the value of each of the 

criteria? (Discuss each criterion). 

_________________________________________________________________________

_________________________________________________________________________

_________________________________________________________________________ 

 

Q6. What do you think is the value of integrating non-financial criteria in LMS decision 

making process? 

_________________________________________________________________________

_________________________________________________________________________

_________________________________________________________________________ 

 

Q7. To integrate non-financial criteria in LMS decision making processes will probably 

involve a lot of efforts and probably an amount of cost incurred, for example to prepare 

surveys to take account the users’ view. In your opinion, what are the costs and 

benefits of assessing these non-financial measures? 

_________________________________________________________________________

_________________________________________________________________________

_________________________________________________________________________ 
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Q8. If I were to develop an LMS decision making model that includes the non-financial 

measures which we have discussed, what is the likelihood of your university adopting 

it? (Why? Why not?) 

___________________________________________________________________

___________________________________________________________________

________________________________________________________________ 

   

 

 

 

 

 

 

 

Note: This Interview Protocol is the English translation, as the interview will be conducted 

in Malay. 

 

 


