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ABSTRACT 
 

Information Technology is so widespread and moving at such a rapid speed that it has 

influenced the education sector at a fast and pressurised pace. This influence has 

placed focus on the new terminology education technology and blended learning. In 

order to introduce and implement education technology, Higher Education Institutions 

(HEIs) worldwide have been introducing Learning Management Systems (LMSs) to 

support the changes in pedagogy to improve the collaboration between learners 

themselves and between learners and educators. The implementation of LMSs at 

South African HEIs are still lagging behind in comparison to first world countries. 

Nonetheless, changes and advances in education technology have been taking place. 

These changes have to some degree brought about resistance towards the use of 

technology (software) to change teaching technique.  

Mixed methods research (quantitative and qualitative) was used to conduct a case 

study analysis at the Durban University of Technology (the case of DUT academic 

staff using a LMS). The case study allowed the analysis of perceived ease of use 

(PEOU) of LMSs at this HEI. The perceptions of the academic staff was analysed by 

executing a survey and by conducting interviews. The study identified additional 

factors that have a significant influence on PEOU on the Technology Acceptance 

Model 3 (TAM 3) (Venkatesh and Bala 2008). Literature, information from the 

interviews, and the themes that emerged from the qualitative results was used to 

propose a theoretical tiered pedagogical framework that could be adopted by other 

HEIs planning to adopt a LMS.  
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DEFINITION OF KEY TERMS 
 

The purpose of this section is to clarify the definition of key terms used in this study. 
 

Learning Management Systems (LMSs) 
Researchers have been defining and redefining the term and use of LMSs for many 

years. The definition that suites this study is that a “LMS is the framework that handles 

all aspects of the learning process” (Watson and Watson 2007:28). 

 

E-learning 
E-learning is learning via a digitally delivered medium. Electronic resources support 

teaching. 

 
Blackboard (BB) 
BB is the LMS adopted by certain universities in South Africa. 

 
Academic or Lecturer or Educator 
An academic is a lecturer or educator of a university. In this study, an academic refers 

to a permanently employed staff member of the Durban University of Technology 

situated either at the ML Sultan, Ritson or Steve Biko campuses. For this study, 

referenced text using the term teacher refers to an educator at a university. 

 
School 
The term school is used to define any institution that provides higher education. School 

in the context of this study refers to a Higher Education Institution or university. 

 

Framework 
This study is aimed at building a theoretical framework. A theoretical framework is a 

guide or a context within which a Higher Education Institution may work with when 

deciding to adopt a LMS. 

 

Education Technology 
Education Technology is using information technology to enhance and support 

education for both educators and students.  
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Pedagogy 
Pedagogy refers to teaching, education, and training  

 

Blended Learning 
Blended learning is a combination of technology assisted learning with traditional face-

to-face interaction. Content is presented online and it incorporates distance and 

classroom education. 

 

Techno-Pedagogy 
“Techno-pedagogy refers to weaving the techniques of the craft of teaching into the 

learning environment itself” (Thakur 2015:183). This includes the use of technology 

into pedagogy. 

 

Theme 
A theme is a category or grouping of related questions. They form a section within the 

data collection instrument for example a section in the questionnaire. 

 

Variable 
Variable refers to a question in the data collection instrument. 
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CLMS Cloud Learning Management System  
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PCA Principal Component Analysis 

PCK Pedagogical Content Knowledge  
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PLEs Personalised Learning Environments 
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SaaS Software as a Service  

SAs HEIs South Africa’s Higher Education Institutions  

SCT Social Cognitive Theory  

SPSS Statistical Package for the Social Sciences version 24.0 

STEM Science, Technology, Engineering, and Mathematics 

SQL Structured Query Language 

TAM Technology Acceptance Model 

TPACK Technological Pedagogical Content Knowledge framework  

TPB Theory of Planned Behaviour  

TTF Task-Technology Fit  
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UTAUT Unified Theory for the Acceptance and Use of Technology  

VARIMAX Variance Maximizing 

 

xxi 
 



  

CHAPTER 1 – INTRODUCTION 
 

1.1 Introduction 

 

This chapter provides a brief background explaining the history and development of 

Learning Management Systems (LMSs) and the use of LMSs in Higher Education 

Institutions (HEIs). The research question to be answered in this study with the scope 

and variables with the research aim and objectives are defined. The rationale behind 

the study and the contribution of the study towards electronic learning (e-learning) 

together with a synopsis used in this dissertation are defined. 

 

1.1.1 Terminology 

 

For the purpose of this study, e-learning is defined as access to learning and teaching 

via a digitally delivered medium. In other words, teaching is supported by electronic 

resources. This involves software and hardware with the use of an electronic teaching 

method. Examples of software that could support e-learning include Blackboard (BB), 

Modular Object-Oriented Dynamic Learning Environment (Moodle) and Sakai which 

allow for the dissemination of course material and the collaboration between students 

amongst other benefits. These are products that can be acquired off-the-shelf or 

developed in-house. Hardware includes devices, infrastructure development and other 

physical equipment that may be used to host the software. These could be student or 

institution owned devices, for example, laptops, smart phones, servers. Electronic 

teaching method is the use of hardware and software to support educators to educate 

learners. There have been numerous ideas, frameworks and models, surrounding e-

learning which indicates support for the e-learning initiative. Kostianinen (2018) 

explain that in order for educators to be innovative, collaborative and researching 

professionals they need to teach and learn using technology. 

 

 

  



  

1.1.2 Background 
 

An increase in the implementation of e-learning has been apparent almost since the 

conception of computer technology and networks. It is important to note what the 

introducers of the e-learning concept intended it to be in order to understand the basics 

of the functionality and the benefits, or disadvantages, to this teaching method. 

Garrison (2011) explains that the term e-learning has been around for many years and 

“came into use in the mid-1990s along with developments in the World Wide Web”. 

The sheer utility value of information technology (IT) has propelled it into various 

aspects of civilised activity. The purpose of e-learning has always been to enable the 

learner to obtain and retain information beyond the limits of pre-electronic learning 

systems such as the textbook based system. Many years ago, researchers Clark 

(2008) and Garrison (2011) explained how multi-media and the capitalisation of one’s 

senses can aid the teaching and learning process. Information and “communication 

technologies, with their multiple media (text, visual, voice) and their capacity to extend 

interaction over time and distance, are transforming teaching and learning” (Garrison 

2011: 5) which creates the advantage of appealing to multiple senses when compared 

to a textbook based learning system. It has the ability to make use of sight, both written 

and graphic, the audible sense, and even physical interaction. This capitalisation of 

senses has the ability to accelerate and enhance learning. It has long been known that 

learning styles that are “appropriate to e-learning considers preferences in term of the 

seeing, hearing and doing” (Clarke 2008). Visual learners prefer text that is supported 

by images, videos and graphics. Auditory learners prefer team discussions or group 

work with videos and sound effects whilst kinaesthetic learners prefer activities for 

example group work and note-taking. These learning styles and “some of these 

preferences translate straightforwardly into the e-learning environment” (Clarke 2008). 

 

E-learning has been implemented in many ways and evolved over time, branching out 

into many different ways and defined differently in each sector. In earlier years, 

researcher Nicholson (2007) described e-learning in higher education, business and 

training sectors as relating “particularly to Internet-based flexible delivery of content 

and programs that focus on sustaining particular communities of practice”  (Nicholson 

2007: 2). Some of its implementations have been successful, while some have not, as 

is usually the case in an evolving system. When looking at the history of e-learning it 
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is important to take into account the specifics of the frameworks that where being 

implemented for both the failures and successes. With this information one is able to 

ascertain some of what works and what is most important when creating a theoretical 

framework for e-learning. A theoretical framework refers to the “the structure that can 

hold or support a theory of a research study” (California 2017). It is also important to 

take a step back for a wholesome understanding of what is needed for South Africa 

(SA) with regards to e-learning systems at present. 

 

LMSs “weren’t always the flashy cloud-based software they are today. Going as far 

back as the 1920’s, we have been making steady strides in bringing education and 

training out of the classroom and to students through technology” (Mindflash 2017).  

Table 1.1 History of the LMS (Mindflash 2017), adapted by the author to show some 

advances that took place to improve LMSs in the earlier years. 

 
Year Description 
1924 Sidney Pressey invents the first teaching machine. The device resembles a 

typewriter with a window that could administer multiple-choise questions. 
1929 M.E. LaZerta invents the “problem cylinder”, a mechanical device that 

presented a problem to a student and checked whether the solution steps 
taken by the student were correct. 

1956 Gordon Pask and Robin Mckinnon-Wood invent SAKI, an adaptive teaching 
system that automatically adjusted the difficulty of the questions, based on 
the learner’s performance. 

1960 The University of Illinois at Urbana-Champaign develops PLATO 
(Programmed Logic for Automated Teaching Operations). This system let 
different user types interact, including instructors and authors who could 
create course material, and students who could complete this material online. 

1969 The U.S. Department of Defense commissions the creation of ARPANET, a 
precursor to today’s World Wide Web. 

1970 Hewlett-Packard introduces the first-ever desktop personal computer, setting 
the PC market into motion and making widespread e-learning possible. 

1982 TCP/IP was introduced, giving birth of the World Wide Web. This made online 
learning possible. 

1983 MIT annouces “Project Athena, “a five-year initiative to explore innovative 
uses of computers for teaching. In just two years, 60 such projects were 
undertaken. 

1990 Softarc lauches LMS FirstClass for the Macintosh platform. 
1992 GeoMetrix Data Systems releases the LMS TrainingPartner. 
1997 CourseInfo develops the Interactive Learning Network. This was the first e-

learning system of its kind to leverage a relational MySQL database. 
1999 ePath first releases its LMS system ASAP. 
2002 Open-source, internal network LMS Moodle is released. 
2004 SCORM 2004 is released. This remains the current version that many LMS 

systems are based on today. 
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2005 NACON Consulting releases the distance education system, 
VirtualOnDemand, which can train users in software programs, using only a 
web browser. The Army later uses this to train IT support personnel. 

2006 OLAT 5.0, placing with Ajax support an emphasis on a collaborative 
environment. 

2008 Eucalyptus was released as the first open-source, AW API-compatible 
platform for deploying private clouds. This sparked an explosion in cloud 
computing that eventually enabled learning management systems to exist 
entirely online without needing to be installed on an internal network. 

2012 Today, most modern LMS systems are hosted in the cloud, freeing 
companies from the burden of installing and maintaining in-house systems. 

 

Table 1.1 illustrates the evolution and constant development on LMSs to improve or 

rework LMSs in the earlier years to better fit the needs and changing demands of the 

learning environment. 

 

Sharifah Mazlina Syed, Goulding and Rahimian (2015: 98) explain that traditional 

teaching in specific disciplines like engineering, architecture and construction “need a 

paradigm shift in order to be able to address the emerging challenges of global 

practices”. Personalised Learning Environments (PLEs) uses the individuals learning 

style, capabilities and characteristics to determine a purposive learning system. “The 

goal of a PLE is to provide digital (and remotely distributable) educational content to 

suit learners' individual needs and preferences” (Sharifah Mazlina Syed, Goulding and 

Rahimian 2015: 102). A Managed Learning Environment (MLE) or Course 

Management System is the bringing together or integration of software that provides 

an online managed system and learning environment for the learners of an institution. 

A virtual learning environment commonly known as a LMS is what is needed of the 

MLE to support online learning. LMSs are defined as, 
“A virtual environment that aims to simulate face-to-face learning environments with 
the use of Information Technology. In a LMS, the interaction happens through devices 
that enable communication either synchronously or asynchronously, allowing the 
creation of different strategies to encourage a dialogue and active participation of 
students” (Paulo Cristiano de, Cristiano Jose Castro de Almeida and Nakayama 2016: 
160).  
 

A social LMS can be described as, 
“A tool which [favours] social interactions and allows scholastic institutions to supervise 
and guide the learning process. The inclusion of the social feature to a normal LMS 
leads to the creation of educational social networks (EduSN), where the students 
interact and learn” (Avogadro, Calegari and Dominoni 2016: 202).  
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BB is a proprietary LMS used at certain Universities of Technology (UoT). Other LMSs 

such as Moodle, an open source software (OSS) LMS, and in-house developed LMSs 

are also used widely. The use of these systems were increasing over a decade ago 

where people learnt “together by investigating, analysing, collaborating, sharing, and 

reflecting. Perhaps this is a key reason why it has had such a rapid uptake among the 

educational community” (Martinez and Jagannathan 2008: 5). Paulo Cristiano de, 

Cristiano Jose Castro de Almeida and Nakayama (2016) state that “the growing use 

of these environments” needs to consider the minimum requirements “in terms of 

reliability, scalability, security, sustainability and adoption of international standards of 

quality. Reliability can be obtained through the experience of large universities to use 

virtual fields for the face-to-face or distance education. Scalability is needed to attend 

to the large numbers of students, a fundamental characteristic of elearning” (Paulo 

Cristiano de, Cristiano Jose Castro de Almeida and Nakayama 2016: 161). 
 “Presently, there is a substantial increase of technological utilization for educational 
purposes. With the potentials that Information and Communications Technology (ICT) 
offers, educational institutions are now seeking for new paradigms to restructure their 
educational curricula and classroom facilities to bridge the existing technology gap 
education” (Ismail Bokhare, Azizan and Azman 2013: 2).  
 

SA universities are persevering towards aligning the curriculum with the offerings that 

LMSs bring. Kats (2013) discusses a few LMSs used in the education sector namely 

Blackboard (including the former WebCT and ANGEL platforms), MOODLE, 

Desire2Learn, Sakai and Canvas. 

 

1.2 Context of the research 

 

“The growth of information and communication technology is bringing rapid and 

significant changes to the development of teaching and learning techniques” 

(Aristovnik, Tomazevic, Kerzic and Umek 2017: 114). e-Learning allows learning to 

take place at a “very high level available anywhere and at any time” (Górska 2016: 

36). The change from the traditional classroom teaching has brought about changes 

in perceptions. It is important to promote positive perceptions to aid in the successful 

implementation of e-learning. Examples of current “hot topics” in the field include the 

use of student owned devices to support learning, mobile blended learning, the cloud 
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concept, WiFi, and the use of LMSs. It is important to close the education technology 

gap or risk being left unsustainable, unsupported and out-of-date. 

 

The specific area that will be researched in this study is the perceptions and attitudes 

of the academic compliment towards e-learning and the use of the Blackboard LMS to 

support teaching and learning in universities. Referenced text that uses the word 

school must be interpreted as a university or HEI. The findings will contribute towards 

expanding the Technology Acceptance Model 3 (TAM 3), developed by Venkatesh 

and Bala (2008), and will further provide a framework that could assist educational 

bodies that are adopting a LMS. The research is to identify the factors that influence 

perceived ease of use (PEOU) of a LMS at a SA HEI. This empirical enquiry used the 

TAM 3 (Venkatesh and Bala 2008) to evaluate the current perceptions of lecturers at 

the Durban University of Technolgy (DUT) regarding  PEOU of LMSs. This will 

highlight any additional factors influencing the uptake or perception of education 

technology from a teaching perspective and the barriers needed to be broken down to 

reach a stage of lecturers embracing technology as a teaching tool. Assessing the 

perceptions of academics on using Blackboard with regards to collaboration and 

general LMS functionality was used to generalize the concept of e-learning using a 

LMS. 

 

1.2.1 Research aim  
 

The aim of this research is to create positive attitudes towards e-learning and to 

promote the use of e-learning.  

 

1.2.2 Research objectives 
 

The objectives of this research are: 

• To identify and evaluate the perceptions and attitudes of the academic staff with 

regards to ease of use of LMS technology. 

• To expand on the TAM 3 as defined by Venkatesh and Bala (2008). 
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• To create a framework to promote a positive attitude towards technology in 

education. 

 

1.2.2.1 Research questions 

 

The research was intended to answer the following questions:  

• Do DUT academic staff members think there is sufficient support to ensure a PEOU 

positively within the LMS? 

• Does the demographic profile (age, race, gender, and citizenship) of the individual, 

at DUT, influence their PEOU of a LMS? 

• Do current DUT practices, policies and procedures guide or promote PEOU of e-

learning? 

The research questions relate to research objective 1 and 2. 

1.2.3 Research scope 
 

The study was limited to a UoT situated in KwaZulu-Natal, namely the DUT and the 

2017 permanent academic staff at this institution of higher learning. The survey was 

limited to the educators at the DUT who are the primary users of the LMS within the 

ML Sultan, Ritson and Steve Biko campuses. The sample did not include students or 

administrative staff and those permanent academic staff who may not be involved in 

classroom education (e.g. where the main profile of the individual is the head of 

department, deputy director, director). A survey and interviews were conducted to 

understand the case of DUT staff using a LMS. The availability and communication 

with the academic staff and access to the LMS played a major role in the 

implementation of the study. 

 

1.3 Rationale of the study 
 

The rationale for this study lies in the contribution it could make towards making the 

process of adopting or promoting e-learning at a national and international level easier.  
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1.3.1 Higher Education at a national level 
 

“Education systems in general and the South African system, in particular, are in crisis” 

(Tarling and Ng'ambi 2016: 555). SA universities have still not embraced education 

technology as other universities have in first world countries. “One of the challenges 

facing education systems in general and the South African education system in 

particular is how to understand ways that teachers change from nonusers of 

technologies to becoming transformative teachers with technology” (Tarling and 

Ng'ambi 2016: 554). Education Technology is still a growing concept at SA HEIs. 

Despite policy directives and an increase of professional training programmes “they 

tend to fail to create sustainable change in teachers’ practice of using emerging 

technologies” (Tarling and Ng'ambi 2016: 554). Thus far it appears that not all areas 

within institutions are aligned with the same vision of implementing a culture that 

promotes education technology.  

 

                                                                          

 

            

 

 

 

Figure 1.1 Interaction between departments (author’s own work) 

 

Faculty offices and academic departments rely on resources provided by the library 

and the support provided by administrative departments. HEIs have introduced e-

learning via a LMS which has added another layer to the support given to faculty 

offices and academic departments. With the growing use of the LMS and the 

increasing supply of electronic books, libraries may experience a growing need for 

computer labs and IT resources (wireless hotspots) and a decreasing need for 

physical books. It will therefore be useful if the layers that provide support to the faculty 
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offices and academic departments worked closely together to promote education 

technology through the use of a LMS. Some SA HEIs have adopted a LMS whilst 

some are in the process of adopting a LMS.  

 

Figure 1.1 illustrates the communication between departments prior to e-learning at 

the institution. It is hoped that this research contribution (framework and factors that 

influence PEOU) is considered by those HEIs that are still in the process of or still 

considering adopting a LMS. It is hoped that the interaction between the departments 

will change from what is depicted in Figure 1.1 to a multi-directional type of ongoing 

collaboration as depicted in Figure 1.2. 

 

 

 

                  

    LMS Team   e-Library 

 

            

        IT and Administrative Departments 

 

Figure 1.2 A multi-directional type of ongoing collaboration between departments (author’s own work) 

 

1.3.2 Significance and contribution at an international level 
 

Research thus far has explored the TAM 3 to explain system use in terms of Perceived 

Usefulness (PU) and PEOU and its effect on Behavioural Intention (BI) to use. 

Although much research has been conducted in this area, research on factors 

influencing the PEOU of a LMS at HEIs, more specifically SA HEIs, is limited. This 

research attempts to address this gap by investigating the factors that are currently 

influencing PEOU of a LMS by academics. The research proposes a framework for 

the implementation of a LMS to promote PEOU for e-learning within an academic 

context. This study will consider the theory from current theoretical pedagogical 
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frameworks and contribute towards a new theoretical framework, which if adopted, will 

have practical implications towards improved educator based interactions with the 

students (collaboration using the LMS) and indirectly a better working experience and 

perception of the LMS. 

 

1.4 Research methodology adopted 
 

A mixed-methods (qualitative and quantitative) research approach was used to 

conduct this study. Multiple methods and instruments were used to gather data on the 

case of DUT academic staff using a LMS. The research methodology is explained 

further in Chapter 4. 

 

1.5 Theoretical framework (Technology Acceptance Model) 
 

The TAM 3 (Venkatesh and Bala 2008) in Figure 1.3 summaries the factors that 

influences an individual’s PEOU towards technology applications. Figure 1.3 is 

explained in Chapter 3. 

 

 

 

 

 

 

 

 

 

 

 

Figure 1.3 TAM Model as defined by Venkatesh and Bala (2008). 
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This study will reveal other factors that influence PEOU with regards to the utilisation 

of LMSs at HEIs. As discussed in the aim (1.2.1), any additional factors that will be 

identified as having an effect on PEOU will be analysed and used to amend the model 

in Figure 1.3. The changes to the TAM 3 (Venkatesh and Bala 2008) is based on; 

technology literacy and aptitude, software user friendliness, ease of use (knowledge 

on how to use a LMS), functionality, Internal support, policies and procedures, time 

and training and development. A study conducted by Fabito (2017), discussed in 

Chapter 3, explains that critical success factors relative to an environment could affect 

the use of software that supports learning. This study assesses which of these factors 

influence LMS technology acceptance. Computer self-efficacy, as explained in Figure 

3.5, is the degree to which a user believes he or she can use technology to perform 

job related tasks.  This study uses technology literacy and aptitude, ease of use 

(knowledge on how to use a LMS), software user friendliness and functionality as 

influencing factors on computer self-efficacy. The remaining factors (Internal support, 

policies and procedures, time and training and development), are new factors tested 

on TAM 3. The TAM 3 model was changed according to the findings. 

 

1.6 Proposed theoretical framework 
 

The case of DUT academic staff using an LMS will be used as a basis to propose a 

tiered pedagogical framework. It is hoped that, if this framework is adopted by other 

HEIs, it could result in promoting a positive attitude towards LMS technology in 

education. 

 

1.7 Practical implications 
 

The resultant framework from this study will help ease the introduction and use of a 

LMS which will help end-users improve their working experience on the LMS software. 

This will reduce the perceived burden of enforcing LMS software usage on an 

individual without first consulting with every individual. Interested e-learning 

stakeholders will also be part of a smooth workflow with regards to the use of a LMS. 
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Furthermore, the additional factors affecting PEOU of a LMS identified in this study, 

can be further expanded on by other HEIs relative to their environments, infrastructure 

and software experience. The framework will help create positive attitudes towards e-

learning and promote the use of e-learning software. 
 

1.8 Synopsis 
 

The report back from this study is delivered in the following chapters: 

 

Chapter 1: Introduction 
This chapter provides a brief introduction summarising the history of LMSs and defines 

the research question to be answered with the scope of this study. It explains the 

research aims and objectives, significance of the study, and the contribution that this 

study will bring to higher education.  

 

Chapter 2: Literature review 
This chapter discusses and analyses literature on education technology, LMSs, 

teaching and learning, bodies that support e-learning and models and methodologies 

in the field of e-learning and LMSs. 

 

Chapter 3: Theoretical underpinning of research 
This chapter discusses a few technology acceptance and usage models. It goes on to 

describe some of the pedagogical frameworks that authors and researchers have 

developed to aid teaching in the technological space. 

 

Chapter 4: Research methodology 
This chapter explains the research approach used in this study and the reasons for 

choosing the approach. It further describes the research methods and the reasons for 

using those methods, data collection methods and instruments used in the study, the 

sampling method used to collect data and the data analysis methods used. It provides 

a detailed explanation of the pilot study that was conducted prior to conducting the 
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main study to test the research instrument. This is followed by a discussion of the main 

study. 

 

Chapter 5: Results and discussion: Statement of findings and discussion of 
the primary data 
The findings from the data analysis is discussed in this chapter. 

 

Chapter 6: Interpretation, suggestions and conclusion 
This chapter uses results from this study to revisit the research aim and objectives. It 

answers the research questions and explains the contribution this study makes to e-

learning. It identifies the additional factors affecting PEOU of a LMS and proposes a 

framework for the adoption of a LMS. 

 

1.9 Summary 
The research questions were answered and the research objectives were met. These 

are explained in Chapters 5 and 6 in greater detail. This chapter gave a brief 

introduction to the study and the format in which it is presented. 
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CHAPTER 2 – LITERATURE REVIEW 
 

2.1 Introduction 
 

The previous chapter introduced the background, scope and purpose of the study. 

This chapter uses a scoping approach to conduct a literature review. Peterson, 

Pearce, Ferguson and Langford (2016) describe the main characteristic of the scoping 

approach as “that it provides an overview of a broad topic” (Peterson et al. 2016: 12). 

One of the reasons for conducting a scoping literature review is to “provide a quick 

overview of a field of research, examining the extent of research done on a particular 

topic or area” (Peterson et al. 2016: 12). The area for this study is LMSs and the use 

of technology to support learning. Research publications, books, websites, SA 

government documentation, and empirical studies were scanned for the period 2003 

up to 2019 to gather an overview of the use of LMSs and other modern technologies 

in universities that support e-learning. It also summarizes the acceptance of 

technology in education. Certain measurement criteria used in some of the mentioned 

studies have been underlined in this chapter as an indication of which themes were 

used for this study. 

 

This chapter focuses on literature in the field of education technology to determine 

how the use of LMSs have influenced the education sector. An overview of SA 

universities performance in relation to first world countries is given to gain an 

understanding of where SA universities are placed in terms of the use of technology 

to aid teaching. It also provides a guide as to where SA universities need to be in order 

to keep up to technological trends and student-centeredness. The use of a few LMS 

applications, that support collaboration, is discussed. This implies that there are many 

LMS software applications for universities to choose from. The empirical studies on 

the different LMS applications could help universities to choose the appropriate LMS 

application to support their environment. In addition, the literature review discusses 

attempts by developing countries to incorporate technology into the learning process. 

This highlights the gap between universities in developing countries like SA and first 

world countries. Examples of modern technologies that support e-learning is given to 

elaborate on the potential that technology has to influence the education sector. These 
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technologies include mobile blended learning, the cloud concept, educational data 

mining, massive open online courses and open source software. Furthermore, 

technology acceptance and resistance to change is discussed to gain an 

understanding on how individuals’ perceptions influence the use of software 

applications. This resistance could be the key deciding factor on whether the 

technology is used beneficially or not. Support (institutional and technical), training 

and user development is reviewed to illustrate the support structure required to ensure 

the adoption and continued use of technology to support e-learning and the use of 

LMSs. Lastly, SA’s higher education institutions role in a knowledge society is 

discussed to illustrate the need for technology to improve the method used  to deliver 

education.  

 

Fisher, Exley and Ciobano (2014) define active learning as a “process in which the 

learner engages with the topics and concepts to be understood actively” by working 

with information, solving problems or planning tasks. Students can therefore reflect, 

think of ideas, assess their understanding and take responsibility for their own 

learning. Student-centeredness “means providing learners with more control and 

choice in their learning” (Fisher, Exley and Ciobano 2014) which gives them control 

over what is studied, when, where and how. 

 

E-learning and educational technology has been introduced into educational 

institutions to aid teaching and learning. The idea and use of Educational Technology, 

specifically the LMS, “has grown exponentially in the last several years and has come 

to have a strong effect on the teaching-learning process, particularly in higher 

education” (Cerezo, Sánchez-Santillán, Paule-Ruiz, and Núñez 2016: 42). LMSs 

facilitate the incorporation of advances in technology into current teaching methods. 

“Web based LMS technology is being used to store subject content, share information, 

and improve collaboration between teachers and students” (Lonn and Teasley 2009:  

1). Since then, LMSs have continuously been improved to offer further features. The 

current LMSs still provide this functionality, but with added capabilities. These systems 

have “become almost ubiquitous in higher education institutions. It offers a medium 

for knowledge sharing and acts as a communication tool” (Goh, Hong and Gunawan 

2013: 367). “Web based LMSs provide “an effective and responsive way for industry 

experts and teachers to create, deliver, and manage their content, as well as monitor 
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participation and assess performance among learners” (Shah 2015). In the process of 

introducing LMSs at higher education institutions (HEIs), however, a change in the 

way educators teach and students interact has been introduced.  

 

2.2 South Africa’s Higher Education Institutions in relation to the rest of the 
world 
 

Currently examples of technology that supports communication amongst educators 

and learner’s at SA HEIs take the form of the Information Technology (IT) 

infrastructure of the institutions’ tools to aid teaching (for instance: presentations, 

graphics, and scanners), communication and collaboration systems (for example 

LMSs), and technology assisted learning ( example, the World Wide Web as a virtual 

library). A potential meeting point for education technology is the LMS. “The 

experience of learning is changing due to rapid growth of Learning Management 

Systems (LMS) usage in campus universities” (Croitoru and Dinu 2016: 5). LMSs 

“have become an important resource in education, especially in higher education” 

(Croitoru and Dinu 2016: 5). A study conducted by Croitoru and Dinu (2016) compared 

several LMSs with the aim to help HEIs in making the right choice for a LMS. The 

study is described under the evaluations of LMS implementations section. Some South 

African (SA) HEIs are only now starting to experience the benefits that LMSs offer. It 

has the potential to provide a platform through which technology can be used in 

tandem with educators, students, and other communication platforms and collectively 

monitor and control the collaboration to provide a proper, productive environment for 

learning, if used properly.  

 

The performance and prominence of the HEIs in SA and the world is linked to the 

implementation of a multitude of educational technology and technology support 

systems, beyond and including the use of LMSs in their institutions. An exercise is 

conducted every year to rate Universities around the world and within specific 

economic denominations. This exercise was conducted by Times Higher Education 

for the period of 2016 to 2017 to rate Universities around the world. According to Times 

Higher Education the ratings were judged across their core operations namely 

“teaching (the learning environment), research (volume, income, and reputation), 
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citations (research influence), international outlook (staff, students, and research) and 

industry income (knowledge transfer)” (Bothwell 2016). The rankings compared 980 

universities across 79 countries and used 13 performance indicators and a carefully 

planned out methodology to rank these HEIs. For this period, the global regions 

ranking of the top 4 universities in Africa are University of Cape Town (148), University 

of the Witwatersrand (182) and the University of KwaZulu-Natal (501 - 600). The 

exercise, repeated for the 2017 to 2018 period, saw a drop in the performance of the 

top ranked SA Universities relative to their international counterparts. The order of 

performance remained mostly the same but the University of Cape Town had ranked 

(171), the University of Witswatersrand (251 - 300), the University of Stellenbosch 

ranked (351 to 400) and the University of KwaZulu-Natal ranked (401 - 500). The 

consistently low rankings of SA institutions reflect the need for improvement within SA 

HEIs. Top universities earned their good ratings due, in part, to their good teaching 

component. In order to improve the rankings, to stay competitive and to move towards 

providing world-class education, it would make good sense to improve the teaching 

component (the learning environment) of these institutions. Improving the teaching, 

will in turn, improve the ratings. It is for this reason that HEIs need to assess their 

teaching and learning environments. The current ratings are an indication of how far 

behind SA is in terms of providing quality education. The integration of LMS technology 

into the learning environment could help to improve teaching and learning. 

 

The University of Cape Town has been the best faring HEI in SA, and the Continent 

of Africa in general. University of Cape Town, with substantial output of research, has 

implemented methods for improving the quality of its educational system. The 

University of Cape Town implements an internal web-based LMS called VULA in order 

to monitor and improve the performance of its students and staff (University of Cape 

Town 2018). Information regarding the Institution and its activities are easily 

accessible and well structured, and detailed on their website (University of Cape Town 

2018). University of Cape Town’s performance (University of Cape Town 2016: 7) and 

sustainability (University of Cape Town 2018) documentation suggests that it keeps 

track of, and actively implements trending techniques and activities from around the 

world. University of Witwatersrand was another one of SAs better performing HEIs in 

the rankings. They have incorporated several technologies and systems such as their 

own intranet and Virtual referencing aid (WITS 2018), and have been a prominent 
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participant of SA’s research output. No mention was made of which LMS exists in the 

teaching and learning component even though there are components of technology 

integration. Therefore using technology and in particular LMSs could contribute 

towards improving SA university ratings. 

 

Oxford University in the United Kingdom, had been ranked as number one for both 

periods. Oxford University had ranked highly both overall as well as in terms of the 

rate of research, citation effectiveness, and their world outlook. It also performed well 

in terms of their teaching. The Massachusetts Institute of Technology has also been 

among the top performing institutions of the ranking due to its 100 percent citation 

effectiveness and high ratings across all evaluation criteria. The institution implements 

an Open Online course in the form of MITx and edX (Massachusetts Institute of 

Technology 2018), and a range of informational services to help students, faculty, and 

the general public understand what’s going on in the Institution, their roles in the on-

going activities, and the systems and technology in place to help them make use of it.  

 

In contrast to the performance of SA’s best ranking institutions, most of the SA HEIs 

were ranked very far down the list compared to other developing countries. The 

performance of SA HEIs overall suggests that they have a lot of room for improvement. 

Among the aspects that can be addressed are the integration of educational 

technology and technological support in the institutions, and the educational 

frameworks that implement modern solutions like LMSs. In contrast to the best 

performing institutions, all SA HEIs still have much room for improvement. The ratings 

are an indication of how SA is lagging behind and the amount of changes that need to 

be implemented at SA HEIs for the betterment of quality education and the upliftment 

of their socio-economic knowledge base.  

 

2.3 Technology and collaboration for students and educators 
 

Fisher, Exley and Ciobano (2014) summarise the use of technology in learning as 

giving students a voice and “it moves students from being the consumers of 

information to the producers of it” where the student’s consumption and production of 
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knowledge refers to the knowledge economy. LMSs are student centred because 

students have access to material on the internet, they can interact, engage in group 

work and they have more control over what is studied, when and how. Fisher, Exley 

and Ciobano (2014) explain that technology creates a better learning experience by 

creating different situations and contexts, which is not limiting with regards to 

geography, time and learning style. It promotes collaboration despite being physically 

separated. Material is easily accessible which allows educators to meet the needs of 

students from different socio-economic backgrounds and those with disabilities. LMS 

technology allows this type of flexibility. Another advantage is that “technology is 

immersive and can bring an element of fun to HE” (Fisher, Exley and Ciobano 2014).  

The increasing popularity of social media and the internet with the SA youth has 

allowed them to build knowledge on how to use technology to easily collaborate and 

share information using this element of ‘fun’. The students at risk of attaining their 

qualification have always been a challenge in higher education. It is hoped that the 

implementation of a LMS will assist with tracking student progress and adequately 

assist the student before their study period is over. 

 

2.3.1 The use of Learning Management Systems 
 

2.3.1.1 Definition of a LMS 

 

A “LMS is often regarded as the starting point for developing an online course or 

program by researchers as it provides a means for managing, delivering, and tracking 

online instruction and student outcomes” (Cavus, Uzunboylu and Ibrahim 2007: 302). 

This still holds true for the current versions of LMSs that allow sharing and 

collaboration between educators and students. Upgraded versions have become 

available over the years.   

 

2.3.1.2 Open Source Software  

 

Open Source Software (OSS) (e.g. Moodle, Segue, Interact, CourseWork, Atutor, 

KEWL, Sakai) is software that can be used by, or distributed to anyone at no charge. 

Proprietary software (e.g. Blackboard (BB), WebCT, and Desire2Learn) however, has 

19 
 



  

a fee structure attached to it. It is because of this fee structure that HEIs sometimes 

dismiss the use of software owing to the cost attached to the implementation, 

licensing, and upgrades of the software. It is therefore important to have academic 

executive management support, with regards to funding and policy from the onset. 

The proposed pedagogical framework incorporated the executive management 

support layer as the top most layer of the framework. 

 

Recently “Free and Open Source Software (FOSS) movement has broken the outlook 

of using the paid software. In the generation of online learning, where Massive Open 

Online Courses (MOOCs) are being used by educators for transacting the curriculum 

based material, we need to use the available FOSS also” (Deepty and Surbhi 2018: 

53).  InfoDev (2018) has listed a number of popular open source LMSs available at 

present. LMSs like Moodle and Atutor listed in the article represent the potential of 

Open Sourced Software. They are free, modify-able tools that have the ability to 

enhance an educational institutions’ productivity and facilitate learning and teaching 

efforts. Open courses and OSS extend beyond the existence of LMSs to include 

various libraries and indices of educational content and software that automates 

otherwise tedious scholarly processes. 

 

2.3.1.3 Currently used LMSs 
 

2.3.1.3.1 Blackboard and Moodle 

 

“The most widely used is BB, Moodle, Sakai” (Quinn 2012). “Blackboard is a web-

based course management software designed to facilitate the management and 

delivery of educational courses for students…They can even access collaborative 

tools” (Goh, Hong and Gunawan 2013: 369).   BB “mobile learn platform provides 

access to the resources hosted in its LMS via mobile devices” (Quinn 2012) like 

iPhones, iPads and android. Students can access pdf and office documents and media 

files. “Due to the stability and reliability of Blackboard, it is used by more than 70 

percent of the U.S. colleges and universities” (Goh, Hong and Gunawan 2013: 369). 

Moodle is the “premier open-source higher-education LMS” (Quinn 2012) that is 

“provided freely to the public” (Goh, Hong and Gunawan 2013: 369). An empirical 
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study was conducted by Goh, Hong and Gunawan (2013) to determine if the transition 

made at a private HEI, from the BB LMS to the Moodle LMS, was conducted 

successfully. The study took into account the perceptions of students and educators. 

All questions and responses were placed in a meaningful order according to perceived 

usefulness (PU) and perceived ease of use (PEOU). The Microsoft Word table feature 

was used to show patterns for the open-ended questions. The study concluded that 

“Moodle is considered flexible, cost savings and easy to customize according to 

specific course requirements. It has a great extensibility potential and is well 

established” (Goh, Hong and Gunawan 2013: 369). “Moodle is a leading open source 

LMS, whereas Blackboard is famous of proprietary LMS” (Sahid, Santosa, Ferdiana 

and Lukito 2016). A critical analysis of LMSs in higher education conducted by Croitoru 

and Dinu (2016) compared multiple platforms of LMSs based on the features and 

capabilities offered and the technical aspects of the platform. Croitoru and Dinu (2016: 

16) concluded, “that the optimal Learning Management System is Blackboard, 

followed closely by Moodle”. BB provides features under different platforms namely 

Vista, Learn, Transact, Engage, Collaborate, Mobile, Connect and Analytics umbrella. 

Moodle, on the other hand, is a prominent LMS in the higher education industry which 

Sitthisak, Gilbert, and Albert (2013: 53) describe as “a powerful tool in the educational 

process, as it supports web-based courses and quizzes, along with providing tools for 

communication and collaboration”. Bee (2017: 737) describe Moodle as a LMS that 

“can be linked to any resources that are uploaded to one’s server or that are available 

on the web” and that Moodle was built according to the “production of knowledge 

through active and interactive learning”.  

 

2.3.1.3.2 Sakai 

 

Research by Wan, Yu, Ding and Liu (2017) provides insight on how the Sakai LMS 

has the ability to track student behavioural patterns. Wan et al. (2017) describe Sakai 

as “an open source learning manage[ment] system developed by four leading U.S. 

Universities to meet the needs of teaching, learning and research. It is a java-based 

project and was designed for higher education. More than 350 institutions around the 

world are now using Sakai” (Wan et al. 2017: 250). Sakais’s functionality caters for 

discussion forums, resources, lessons, tests and quizzes, and assignments. The user 
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has the ability to extract student learning behaviour patterns which can be graphically 

represented by trace charts. In addition life cycle assessment methodology can be 

used to evaluate the students’ behaviour for the duration of the course. 

 

2.3.1.3.3 Remind and Moodle 

 

Several LMS technologies, such as Remind and Moodle, have, and are being 

developed or upgraded. The source code for these OS is available and can be 

adapted, to enhance the methods of teaching and learning within institutions as well 

as make access to educational content easier for both the educator and student. 

Remind is a tool designed for student-educator communication and content 

dissemination. It “interacts with students on both mobile and pc platforms to ensure 

that content is always received and seen by the students and teachers” (Kopf and Kopf 

2018).  

 
2.3.1.4 Evaluations of LMS implementations 
 

2.3.1.4.1 Factors that influence the success of a LMS 

 

Jafari, Salem, Moaddab and Salem (2015) conducted a study to investigate the factors 

that influence the success of a LMS. The researchers used the DeLone and McLean 

information systems success model which is considered “one of the most widely 

refereed IS success models in the literature. It can be used to assess LMS success 

due to its solid theoretical foundation and the numerous successful empirical studies 

done based on it” (Jafari et al. 2015: 64). The variables used for the study included: 

(1) system quality, (2) information quality, (3) service quality, (4) use or intension to 

use, (5) user satisfaction and (6) net benefits. The population was undergraduate 

university students, who were in semester three or above, that were using the LMS in 

their educational growth in the Limkokwing University of Creative Technology. The 

stratified random sampling method was used to select the sample size of 368 

participants. A five-point Likert scale questionnaire was used to gauge how strongly 

students agreed or disagreed with the questionnaire statements. A drop-and-collect 

survey method was used to distribute 520 questionnaires of which 465 were returned 
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(response rate of 86 percent after defective responses were removed). It was 

concluded that “technology characteristics which are system quality and information 

quality were the major factors affecting the success of the learning management 

system” (Jafari et al. 2015: 68). Readiness for on-line learning had a weak impact 

which implies that it is not a success factor. System use had a high impact which 

means that motivating the user or student to use the LMS increases the user 

satisfaction which leads to the success of the system. Furthermore, user satisfaction 

and system use directly impact the outcome. The results conclude that “the roles of 

system quality, information quality, and readiness for online learning are very 

important and essential predictors of perceived usefulness…the more system use, the 

higher the value would be on the perceived usefulness” (Jafari et al. 2015: 68). 

Similarly for this study, promoting perceptions of ease of use could result in frequent 

and sustained LMS use which could result in positive PEOU. 

 
2.3.1.4.2 Usability of LMSs  

 

The Virtual University System of the University of Guadalajara (UDGVirtual) initially 

used the AVA LMS, designed by a group of engineers lead by Ruben Yanez Reyna, 

which was redesigned as Metacampus, a homemade system developed in 2001 by 

de Losada. Metacampus’ purpose was to fulfil the needs of the General Office of the 

System for Learning Innovation (INNOVA). A user that used both versions felt that 

“AVA had better interaction facilities, accessibility and a virtual psychosocial approach 

in comparison with Metacampus….Metacampus’ graphic design was more sober and 

less motivating” (Medina-Flores and Morales-Gamboa 2015: 197). UDGVirtual also 

introduced Moodle and Sakai CLE but Metacampus remained the main LMS. The 

researchers designed a system to evaluate the usability of LMSs by taking into 

account software user interface features, web application features, and specific LMS 

features (multiplatform, browser-based, client or server architecture, multimedia, 

restricted access, graphic interface, information management, interaction and 

communication). Questionnaire proposals and characteristics of LMSs were 

considered. “Metacampus has the basic educational tools for the simulation of a virtual 

classroom: a calendar, emails for tasks, personal pages for participants, documents 

and links, forums, chat, list of participants, workgroups and portal administration- the 
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essential tools of a LMS” (Medina-Flores and Morales-Gamboa 2015: 198). It however 

lacks internal email, announcements, tests, quizzes, blogs, wikis, social networks, and 

online surveys. It is “suitable to serve an adult population with little experience in the 

use of ICTs” (Medina-Flores and Morales-Gamboa 2015: 199). Experts, who had to fit 

a specific profile, were used to determine how usable the software is. The 

questionnaire used had six sections, with a Likert scale rating system. Email was used 

to distribute the questionnaire to six experts, who responded via email. The results 

showed that Metacampus has usability issues in certain key areas like low reliability, 

lack of flexibility in meeting user demands, and missing search abilities in forums. 

Overall, the experts suggested that Metacampus needs improvement to provide user 

satisfaction, and comments. Medina-Flores and Morales-Gamboa (2015: 202) state 

that it is becoming a complex task to choose the components that will form the 

educational platform which  
“Requires assessment tools and better decision-making. The design of such 
instruments must be based on the state of the art regarding learning management 
systems, the latest trends in the development and use of information and 
communication technologies, and new models for education in these new 
environments.” 

This study therefore used functionality ad software user friendliness to determine the 

effect on PEOU. 

 

Marikar and Jayarathne (2016) distributed a structured multiple choice questionnaire 

to students at the General Sir John Kotelawela Defence University in Sri Lanka. Thirty 

one students participated by completing the online questionnaire on Moodle. The 

outcome showed a positive response on the e-learning platform, however, late 

submissions were observed and “the results provide cause for concern over the status 

of e-learning education in Moodle platform in Sri Lanka which is highly satisfactory” 

(Marikar and Jayarathne 2016: 54). Similarly, Alturki, Aldraiweesh and Kinshuck 

(2016), conducted a study on the use of BB at the King Saud University, which was in 

the process of implementing the LMS. It mentions that “faculty members complain 

about the accessibility and usability of the e-learning software because of the 

perceptions that the interactive features are not user friendly” (Alturki, Aldraiweesh and 

Kinshuck 2016: 33). The study however concluded that “the software is easy to access 

and use” (Alturki, Aldraiweesh and Kinshuck 2016: 43). This shows that even though 

the LMS may provide the functionality, the way in which the system is used and the 
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user perceptions will determine its popularity. Developers of LMSs should shift the 

modelling technique from technology-centered to being more user-centered.  

Developers should “consider user experience as the primary concern to improve LMS. 

Therefore, evaluation and measurement of user experience for LMS become crucial” 

(Sahid et al. 2016). This study also shows that software user friendliness and 

functionality are factors to consider when evaluating user perceptions. 

 

2.3.1.4.3 LMS features that researchers consider important  

 

“Most LMS are open source software because they started as a university project, 

rather than being a business idea” (Croitoru and Dinu 2016: 5). The researchers 

further state that “the main focus is still on the cost point of view, together with financial 

and technical requirements” (Croitoru and Dinu 2016: 5). The study by Croitoru and 

Dinu (2016), mentioned earlier in this chapter, compared the Docebo, Schoology, BB, 

Moodle and the LMS used at the University of Economic Studies, Bucharest 

(online.ase.ro). The comparison was based on a number of characteristics that the 

researchers considered most important to have. Part one compared features and 

capabilities (functionality), and the second part considered technical requirements. For 

the first part yes (Y) meant that the feature was available and no (N) meant that the 

product did not have the feature. The results were that BB and Moodle are the best 

based on support tools (administrative, course delivery, and content development). In 

the category technical specification tools, BB took the lead followed by Moodle. The 

researchers concluded that overall the best product is BB, followed by Moodle. The 

weakest product was the LMS used at the university (online.ase.ro).  
“The strengths of Blackboard are the realization of communication tools, the creation 
and administration of learning objects, the comprehensive didactical concepts and the 
tracking of data…There is a small difference between Blackboard and Moodle in the 
paper we conducted, but in the end the choice belongs to the user. Hence we 
recommend Blackboard as the best choice for higher education generally” (Croitoru 
and Dinu 2016: 16).  

 

Open source LMS software provides the use of free software applications to support 

universities that may have financial constraints whilst proprietary software has cost 

implications for implementation, licensing, and upgrades of the software. This does 

not indicate that the functionality is better for one category over the other. It merely 

provides HEIs with choice over what is implemented. The relevance to this study is 
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that funding should be considered when adopting a LMS. This was taken into 

consideration for the development of the pedagogical framework. The executive 

management support layer of the framework should consider funding and policy as 

the main focus as mentioned by Croitoru and Dinu (2016). Over and above the choice 

provided over financial barriers, there are many LMSs to choose from. The onus lies 

on the HEI to select the LMS that is the best fit-for-purpose to support their e-learning 

requirements within their environments. The evaluations of the LMS implementations 

discussed provides and understanding of experiences from other HEI that could assist 

universities that are newly adopting a LMS or are moving over from one LMS to 

another. The relevance to this study is that the PEOU of the chosen LMS could impact 

on whether the software is perceived positively or not.  

 

2.3.2 Technology and the curriculum 
 

The International Society for Technology in Education is a educator-based non-profit 

organisation that allows educators to share ideas about how to enhance learning 

through technology, but it would appear that the expertise available here is often 

underutilised. Older studies advised  that technology should not be “viewed as a 

separate curriculum area, but rather, technology tools should be mapped onto the 

curriculum” (Hart 2007). Figure 2.1 illustrates how teaching and learning should be 

reorganised using tools. Studies in Norway by Gudmundsdottir and Hatlevik (2017: 

214) used a survey with a sample size of 356 of newly qualified educators to determine 

if new educators are prepared to teach in a digital age. It was found that the educators 

considered their Initial Teacher Education (ITE) to be of poor quality in the field of 

information and communication technology (ICT) and stated that “continuous effort is 

needed to review the quality of ITE and contribute specifically to the development of 

PDC and developing student teachers’ ICT self-efficacy in ITE”.  These studies 

suggest that success has not been generally achieved. Even though research is being 

conducted, the implementation of such findings are still lagging behind. 

 

 

Figure 2.1 The reorganization of Teaching and Learning with Technology Tools (Hart 2007) 

Constructivist 
Teaching with 
Technology  

Mapping Tools to 
the Curriculum 

The Reorganisation of 
Teaching and Learning 
with Technology Tools 
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HEIs and learning institutions in general are an environment used to concentrate and 

facilitate a person’s learning experience. These environments have not developed at 

the pace of technological innovations and “as each generation picks up on these 

technologies and implements it into their own lives rather than including traditional 

forms of media and communication the effectiveness of the existing curriculum 

diminishes” (Parr 2014).  

 

The model shown in Figure 2.1 illustrates that by mapping tools to the curriculum and 

changing teaching technique to use technology to become more productive will result 

in teaching and learning with technology.  An LMS can be considered an example of 

the tools or technology that is being used in the teaching and learning process. The 

model shown in Figure 2.1 is still regarded as valuable, while a more recent article by 

Parr (2015), identified key trends that accelerate technology adoption in higher 

education. Technology tools need to be structured to allow for flexibility, and “spur 

creativity and entrepreneurial thinking” (Parr 2015). He also believes that universities 

should collaborate regarding their technological activities and combine resources thus 

allowing them to “work toward common goals concerning technology, research, or 

shared values” (Parr 2015). The ultimate goal is “to build better pedagogies, empower 

students to take an active part in their learning, target at-risk student populations, and 

assess factors affecting completion and student success” (Parr 2015). Parr also 

advises introducing open educational resources that provide “teaching, learning, and 

research resources “ (Parr 2015) and  that institutions should permit their free use and 

re-use by others. He also advocates the increased use of ‘blended learning’ and lastly 

he suggests that learning spaces need to be redesigned involving content being 

presented online and contact time becoming “discussion and explanation time” rather 

than just providing an opportunity to disseminate knowledge. 

 

Studies relating to the use of technology in education show that it is possible to 

incorporate the use of tools into teaching methods. The relevance to this study is to 

determine how the lecturers perceive the use of a LMS in the institution. 
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2.3.3 Technological initiatives in developing countries 
 

2.3.3.1 The use of technology in education 

 

A group of researchers in higher education working for the iKamva National eSkills 

Institute (INESI), South Africa, set up a five-year plan: ‘Information and 

Communication Technology is a mission mode project’. The project was to provide 

connectivity, content and devices to all HEIs in the country (INESI 2012). A National 

Knowledge Network was to be introduced to interconnect universities and libraries to 

share IT resources over a high-speed network with gigabit capabilities. This 

unfortunately has still not been realised at this stage. “Every teacher should know how 

to use technology, pedagogy and subject area content effectively in their daily 

classroom teaching” (Thakur 2015: 182). This belief is important in today’s world 

because skills and knowledge play a vital role in everyday life. Thakur (2015) 

conducted a study on the implementation of techno-pedagogical skills, its challenges 

and role at HEI. “Today the techno-pedagogical competency is very much needed for 

teachers in teaching and learning process, as it facilitates effective teaching and 

learning” (Thakur 2015: 183). The researcher identified the role of techno-pedagogy 

in higher education as: Enhance linguistic abilities, develop teaching learning process, 

improve to develop study materials, design multi-grade instruction, plan specific 

pedagogy, support in distance education through e-learning, guide and counsel for 

career choices, stimulate self-learning ability, enhance enrolment and examination 

process, assist in research activities, reinforce for cognitive learning, development of 

life skills, develop aesthetic sensibility. The study further lists the challenges of using 

techno-pedagogy and what needs to be done in preparation for using techno-

pedagogical skills to resolve problems related to higher education. The way in which 

educators integrate technology has the potential to bring change in the education 

process. For educators to become fluent in the usage of educational technology 

means going beyond mere competence with the latest tools to developing an 

understanding of the complex web of relationships among users, technologies, 

practices, and tools. Educators must understand their role in technologically-oriented 

classrooms.  
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Several technology based education initiatives have been set in motion for SA and 

Africa in general with companies such as Cisco promoting and providing their network 

technology and strengthening our networking infrastructure. Edubuntu is an initiative 

that promotes and facilitates the use of the free, and open source linux operating 

system Ubuntu, allowing the implementation of technology in HEIs and other types of 

learning institutions to become more cost effective. “FOSS has become popular due 

to its affordability and the freedom it provides” (Deepty and Surbhi 2018: 53). Initiatives 

like (Gutenberg, OpenLibre, Open Directory of Open Access Books (DOAB), and 

Directory of Open Access Journals (DOAJ)) provide a range of content to simplify 

learning and expand the diversity of information sources available to students and 

other scholars. The mentioned initiatives are few among many that collectively aim to 

build an infrastructure and content base, and provide interface and maintenance 

options for SA HEIs. The onus lies on the institutions, their staff, and their customers, 

the students, to properly appreciate and fully utilise them and technology in general. 

 

2.3.3.2 Challenges faced by developing countries  

 

Mahenge and Sanga (2016) investigated the implementation of ICT in three Tanzanian 

HEIs. The investigation asserted that the inclusion of ICT in learning created new, 

exploitable, opportunities for educational institutes and made use of the results of the 

current levels of ICT integration of the three HEIs to affirm this position. The study 

noted the challenges faced in communicating learning content stating that “delivery of 

learning contents is becoming a challenge for HEIs due to the constraints in resources 

and network bandwidth” (Mahenge and Sanga 2016: 200). The study also investigated 

perceptions of e-learning software available for stationary and mobile environments. 

The results indicated that the majority of students had mobile devices available to them 

and indicated that as an opportunity that could be taken advantage of and emphasised 

mobile technology as a primary medium to make use of in developing countries. It is 

suggested that in order to improve e-learning content delivery and accessibility under 

limited resource settings, “HEIs in developing countries should make an effective use 

of emerging mobile computing technologies which are relevant to their respective 

environments” (Mahenge and Sanga 2016: 200). 
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The same study by Mahenge and Sanga (2016) looked at mobile device penetration 

in a broader sense, by tallying the usage of four countries: Tanzania, Kenya, Nigeria, 

and SA. The results placed Tanzania at the lowest level, at over 20% and SA the 

highest, at approximately 52% as at 2017, with the graph also tracking the rate of 

increase over a period of five years. With regards to Tanzania’s HEIs the gender 

dispersion amongst mobile users in the sample of students was also identified, with 

average of male students at 73, 2% and female students at 26.8%. The study made 

use of a questionnaire, made up of closed ended questions with multiple responses to 

choose from in order to generate new statistical data. The questionnaire helped 

generate statistical usage data of social media and other e-learning platforms used in 

HEI. The three Tanzanian HEIs e-learning platforms were dominated by YouTube, 

Facebook, and Twitter respectively. The study asserted that “most of the mobile Web 

2.0 applications can in one way or another be adopted in the teaching and learning 

process” (Mahenge and Sanga 2016: 205). This suggests that social media and 

mobile technology may play an important role in the implementation of e-learning and 

the use of LMSs in developing countries. 

 

The questionnaire from the Mahenge and Sanga (2016) study also took note of the 

perceptions of the students, relating to the performance of existing e-learning tools at 

their disposal and the specific types of devices used. It found laptops, smart-phones 

and cellular phones respectively to be the most used physical mediums for e-learning 

activities. The study analysed the forms of educational information transferred through 

ICT, logging the frequency of this usage across the three HEIs. The results of the study 

mentioned a low adoption of mobile-based learning with major obstacles to its 

propagation being the limited bandwidth access and resource availability and 

inadequate ICT infrastructure in the HEIs, even in a scenario where most students 

have mobile learning (m-learning) capable devices. The article recommends an 

integrated approach. “An integrated approach that combines face to face learning, e-

learning and m-learning in a blended manner is recommended by this study” 

(Mahenge and Sanga 2016: 210). The study heavily emphasises m-learning 

implementation as a means to improve education in developing countries. The 

information collection method that it employed to reach this conclusion took into 

account many possible variables that could affect the success of ICT implementation, 

although further data is needed to identify the nature of the effect that the variables 
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would have. The collection method’s use of close-ended questions allowed for a 

conversion to precise statistical data with accuracy suitable for its purpose. The study 

did not indicate the performance change in the students, but it did indicate the most 

popular mediums and types of information that the Tanzanian HEIs made use of. The 

successes and hardships of this instance of implementation acts as a point of 

reference for other institutions to help improve their own implementation of ICT in 

learning. 

 

2.3.3.3 Adoption, usage and integration of a LMS  

 

A study was conducted by Emelyanova and Voronica (2014), to understand the 

perceptions of stakeholders (educators and students), by examining the adoption, 

usage and integration of a LMS at the Russian University (National Research 

University Higher School of Economics – Nizhny Novgorod campus). The study looked 

at the qualifications and readiness of the stakeholders and their perceptions in terms 

of convenience, effectiveness and usefulness to help identify potential problems and 

to build a productive learning environment. Similarly, this study could help build a 

productive environment by promoting PEOU of LMS technology. An anonymous 

survey was administered, using a paper format questionnaire, at random students that 

attended class at the end of the lecture which was collected by a coordinator. 

Educators were approached and completed the questionnaire in their staff rooms. MS 

Excel and MS Word was used to process the data. Two different questionnaires, with 

closed and open ended questions on a 3 point Likert scale, were drawn up for 109 

bachelor and master students (25% men and 75% women), aged between 18 and 21, 

and 23 educators from different faculties (21.7% men and 78.3% women), aged 

between 30 and 60. The student questionnaire had two parts. The first part was 

irrespective of LMS exposure to determine if they were aware of or used a LMS at 

least once. If the student had LMS exposure, part two gained feedback of the LMS 

application. The educator’s questionnaire was used to gain perceptions and attitudes 

with regards to their willingness to incorporate the LMS application into teaching and 

learning. The results from the study showed that students from this university were 

confident personal computer (PC) and internet users and an assumption was made 

that introducing a LMS will not present difficulties to them. With regards to perceived 
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ease, students and educators have the computer skills to embrace the LMS 

application which was perceived by the majority as easy-to-use. However not all 

educators use the LMS and students do not have the opportunity to benefit from the 

use of a LMS application in the learning process meaning that the problem is not in 

the perceived complexity of the LMS application but somewhere else in the system. 

With regards to perceived convenience, more educators perceived the convenience 

of the LMS application as average. With regards to PU, results show unanimous 

notions for LMS importance for uploading and storing materials. A gap was noted 

between using the LMS as a tool (in the learning process), with a ratio of 2:1 (two 

being the educators) and making the learning process easier (higher number of 

students compared to educators). With regards to perceived effectiveness (time), 

educators perceived the LMS as time consuming and not time saving whereas 

students perceptions varied (25% responded time saving and 19% responded time 

consuming). All stakeholders were in favour of having subjects on the LMS but they 

were not satisfied with the convenience (ease) of the LMS application. Students 

supported the use of the LMS as a storage facility but not all students were keen to 

use the LMS. It was too early to determine if the teaching and learning process was 

being transformed using a LMS. “Educators should be a driving force of innovation 

and bring university education to the next level. How teachers use the system depends 

on their involvement and belief in the effectiveness” (Emelyanova and Voronica 2014: 

286). 

 

The study by Thakur (2015) is relevant to this study in trying to identify if the level of 

computer literacy plays a role in the way the lecturers perceive the LMS software. It 

further highlights barriers experienced when adopting technology. The relevance to 

this study is to determine what factors affect PEOU of LMS technology within the DUT 

environment and to build a framework that could assist when adopting LMS 

technology. The challenges faced by developing countries illustrate that it is more 

difficult to implement technology without the necessary support. Students are 

encouraged to use their own devices to support their learning. The relevance to this 

study is to identify what challenges exist in the DUT environment and to determine if 

there is adequate support (training and development, policies and procedures, internal 

support) to promote positive perceptions towards the ease of use of LMS software. 

The study by Mahenge and Sanga (2016) addresses how an integrated approach 

32 
 



  

used in a blended manner could aid education. The relevance to this study is that an 

LMS can provide a blended approach if perceived positively and used on a continuous 

basis. The study by Emelyanova and Voronica (2014) examined the adoption, usage 

and integration of a LMS in a university. This study examines the perceptions of the 

lecturers on the adoption of the BB LMS and the integration of the LMS software with 

other software applications used at the institution. The study by Emelyanova and 

Voronica (2014) looked at the role that qualifications and readiness of the stakeholders 

played on perceptions whilst this study looks at factors like years of lecturing 

experience and the level of experience using a LMS on perceptions.  

 

2.3.4 Examples of modern technologies that support e-Learning 
 

2.3.4.1 Mobile blended learning 
 

2.3.4.1.1 Definition of mobile learning 

 

“As the role of technology in society and education dynamically emerges, the adequate 

preparation of teachers in educational technology is integral to using such a tool 

effectively in the teaching and learning of our children” (Vannattaa and Nancya 2004: 

263). This has clearly been a recognised challenge for a long time. M-learning is the 

ability to combine mobile phone technology with computer resources to gain the 

functionality of both. Educators have been incorporating the potential of these devices 

into their teaching to send text messages, allow students to collaborate, send emails, 

and more.   

 

2.3.4.1.2 M-learning and LMSs 

 

The World Wide Web has presented many opportunities in the field of education and 

with “the ability to pair almost any piece of hardware with a mobile device, the 

opportunities become quite heady” (Quinn 2012). Technology has evolved so quickly 

over the years that there are many more devices that can be ‘linked up’ to your mobile 

devices as compared to 6 years ago, which makes the opportunities today much more 

attractive. Moving towards mobile blended learning is allowing educators to train their 
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students to think critically “nonetheless, flipping the lecture isn’t universally embraced. 

Some professors really like being the ‘sage on stage’ and some students really like 

that” (Loftus 2013). Students and institutions of today have much more resources at 

their disposal to make a transition from the traditional classroom teaching method to 

a method that gives the students the control over what is studied, when, and how thus 

shifting the onus of learning in the students hands. LMSs have made course material 

more accessible and portable. Students of today can, for instance with their mobile 

devices, view and, download material, and engage in group discussions at their leisure 

as opposed to students from the previous decade. M-learning “relies on wireless 

communication that can be accessed every time and everywhere” (Fabito 2017: 220). 

 

A study by Hung, Lam, Wong and Chan (2015), conducted in April 2015, aimed to 

assess the usage experience of a LMS before and after the use of a mobile application. 

The purpose of the study was to provide an example for future development and 

design of m-learning for HEIs. The LMS components that were examined included the 

server architecture and functionality of the mobile application (the main page, course 

content browser, forum, chat room, quizzes, event reminder and messaging). The 

mobile application (HKU SPACE SOUL) was launched in September 2014 and 

available on the Google Play Store and Apple App Store. All students, educators and 

administrative staff that belonged to the HKUSPACE could install the application and 

access the LMS. There was no need to gather information from the users because the 

access and functions used by the user was recorded on the server. This data was then 

used to gather statistics on the use of the LMS. The outcome was that “the total 

number of access to the LMS increased while the number of access from traditional 

web browser decreased. It indicates users are shifting to use the mobile application 

instead of using mobile web browser” (Hung et al. 2015: 172). It was further highlighted 

that “in-depth qualitative analysis of users’ experiences are required for understanding 

how new educational technologies impact teaching and learning” (Hung et al. 2015: 

172). This study included qualitative questions to understand the impact of LMS 

adoption on teaching and learning. 
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2.3.4.1.3 Challenges with m-learning 

 

Yousafzai, Chang, Gani, and Noor (2016) examined the properties and developments 

in m-learning and the resulted strengths and weaknesses of the medium. “The 

intensive penetration of smart mobile devices and mobile applications has fuelled a 

new wave of demand for mobile services, such as mobile learning, which introduces 

the wireless and ubiquitous system of learning. With the assistance of such systems, 

smartphone users can use the educational material on their device to learn” (Yousafzai 

et al. 2016). Yousafzai et al. (2016) discusses the popularity that new communication 

medium opens up new avenues for the propagation of educational information and 

mobile devices have the advantage of facilitating on-the-go learning. They explain that 

the introduction of any learning platform comes with its own challenges during its 

integration and development. Multiple facets of reality feed into the complexities of 

education via the medium and questions arise concerning the trade-off between face 

to face interactions and physical contents, and versatility. The issue of fully developed 

versus in development also arises. When the education system is prepared to 

implement a system versus the rush to implement a system of untapped potential.  
“This overwhelming thriving of mobile media gives rise to multifold technical 
challenges. These problems include (i) the difficulty in sustaining the satisfactory 
quality of experience (QoE) or QoL over inherently unreliable wireless links and (ii) the 
tendency of large simultaneous delivery of media contents tends to swamp existing 
mobile network infrastructure” (Yousafzai et al. 2016).  

 

2.3.4.2 Cloud Concept  
 

2.3.4.2.1 Concerns over the Cloud concept 

 

The “main benefits as an e-learner are that you have considerable freedom of: place; 

pace; time” (Clarke 2008). Unfortunately SA students have only now started to 

experience these benefits. The learner is free to study anywhere, anytime and at his 

or her own pace. Another “new development is storing information not locally on the 

device or syncing it to a personal computer but instead to servers hosted on the 

Internet, also known as the cloud” (Quinn 2012). Certain SA institutions have recently 

started to use the cloud concept to store information. Cloud allows access to the same 

information from any device, any place and at any time without concerns over storage 
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space. There are however, concerns over “security of information and data loss” 

(Quinn 2012). There will unfortunately always be the possibility of hacking and data 

loss no matter how stringent controls are implemented. People have become smarter 

and more knowledgeable on how to breach security. Despite these concerns 

individuals still choose the use of the cloud. Poorer communities, although they 

generally have access to mobile devices, are faced with other challenges. The cloud 

concept has addressed some of these challenges to mitigate rural e-learning 

sustainability. It was found that the “promise of cloud computing are huge, fascinating 

and cost effective that ensures the delivery of stable, high performance, Return On 

Investment (ROI), less commercial and operational risk computing application and 

implementation as against on-site alternative” (Odunaike, Olugbara and Ojo 2012). 

These benefits are still to be seen at SA HEIs. The possibility of using Cloud 

technology to host the LMS exists for HEI that may have hardware and other 

restrictions. 

 

2.3.4.2.2 Cloud standards, policies and procedures 

 

A number of initiatives have come into being to help take advantage of the cloud. 

Although standards for cloud computing exist there is a lot of diversity between them 

and many of those are built as a complex structure of policies, procedures, and 

parameters. Sandhu and Chana (2013) conducted a survey of cloud standardisation 

initiatives with aims to simplify and homogenise the standards for cloud computing, 

and reviews the existing standards across multiple major governments and 

businesses. “A systematic and comprehensive survey is conducted for finding current 

standard initiatives by different Standard Development Organizations (SDO), 

Technical Forums and Government Organizations” (Sandhu and Chana 2013: 351). 

The survey reviewed 31 cloud standards and provided recommendations based on 

identified shortcomings. The study attempted to provide guidance to the unification of 

cloud standards on a global level and determined that “Proper coordination is required 

among different organizations and bodies so that work already done does not 

duplicate and organization focuses on standardization gaps” (Sandhu and Chana 

2013: 361). 
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Disaster recovery policies and procedures in the IT field is a necessity. Togawa and 

Kanenishi (2013) built a framework for recovery after a disaster for private cloud 

technology (earthquake and tsunami disaster) in an e-learning environment to protect 

their education assistance programs, namely the LMS systems and learning data, to 

prevent “lost sustainability for educational activity” (Togawa and Kanenishi 2013: 

4104). Eastern Japan experienced an earthquake on 11th March 2011. The east coast 

of Japan, was as a result of the earthquake, hit by a tsunami causing severe damage. 

It is predicted that the Nankai earthquake reoccurs and will occur again in 30 years 

with a probability rate of 70-80 percent. In order to protect the universities in the 

western Japan the researchers “built a framework of disaster recovery such as against 

earthquake and tsunami disaster for e-learning environment[s]” (Togawa and 

Kanenishi 2013: 4104). Course material is sometimes shared over a consortium of 

universities. The researchers built this framework that will allow one organisations e-

learning environment to run on another organisations environment in the event of a 

disaster, which prevents loss of e-learning systems and learning history. The policies 

and procedures theme for this study was included to determine if these documents 

exist. 

 

2.3.4.2.3 Cloud Learning Management System  

 

Yahfizham, Purwani, Rukun and Krismadinata (2017: 205) state that “there are many 

Cloud Learning Management System (CLMS) based on Software as a Service (SaaS) 

available and offered for free in the market. However selecting the one that fit to 

purpose for educational institution or educators are still challenging”. A qualitative 

analysis mapping out criteria for use was carried out in a study to review and 

analytically compare six CLMS based on SaaS. The six were Collaborize Classroom, 

CourseSites, Ecto, Edmodo, GoConqr and Google Classroom. The results mapped 

out the popularities, features and advantages or disadvantages per CLMS. The criteria 

was as follows: the LMS should be free, online access via the Internet, SaaS with 

cloud computing technology, single user and single sign on technology that allowed 

network users one account only, cloud hosted server with data storage and installation 

processes, a platform-free operating system for live use anywhere and anytime, 

vendor responsibility over care and security of the system. “CLMS based on SaaS, in 
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the future will grow very rapidly. Enthusiastic educational institutions to use and utilize 

CLMS based on SaaS will also increase. In particular for educators, it will further 

increase the ability literacy of information and communication technology of 21st 

century” (Yahfizham et al. 2017: 208). Yahfizham et al. (2017: 208) conclude that “to 

determine the best among …depends on what you need”.  (Yahfizham et al. 2017: 

208) explain that “CLMS based on SaaS has to be tailored to the needs of individual 

or personal learners, educators or educational institution pending on the curriculum, 

content and course characteristics”. 

 

2.3.4.2.4 Cloud services in developing countries 

 

Almazroi, Shen, Teoh and Babar (2013) looked at the factors that influence students’ 

intention to use cloud services in a developing country (Saudi Arabia). TAM 3 is a  
“Recent and comprehensive model that describes individual behaviours regarding the 
adoption and use of information technologies. Although several prior studies used the 
original TAM and its extensions to study the issue from other perspectives TAM 3 has 
never been adopted by any existing empirical study to investigate the factors 
influencing the adoption of cloud services by university students in developing 
countries” (Almazroi et al. 2013: 71). 
 

A case study “was conducted across two universities and a survey questionnaire 

modified from Technology Acceptance Model 3 (TAM 3) was administered to 527 

students” (Almazroi et al. 2013: 71). Almazroi et al. (2013: 71) explain that “the users 

of cloud services can access computing resources anywhere, anytime and using any 

device. Currently, interest in cloud computing is rapidly increasing as a result of its 

applications in fields of information systems and computer science”. They go on to 

state that it has “tremendous benefits including cost savings with increased efficiency, 

portability, and security” (Almazroi et al. 2013: 71). Almazroi et al. (2013: 71) advocate 

that “cloud computing services have been widely adopted by higher education 

institutions across developed countries to make teaching, learning, and research 

easier without the need to acquire and maintain hardware and software”. “The 

adoption of cloud services by higher education institutions in developing countries is 

very low, and there is a lack of empirical studies that examine the factor influencing 

the adoption of cloud services by university students in developing countries” 

(Almazroi et al. 2013: 71). The results from this study showed that the PU and PEOU 

are the driving factors of students behavioural intention to use cloud computing 
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services. This implies that TAM can successfully be used in many technology based 

environments. 

 

A study by Gangwar, Date and Ramaswamy (2015) used and integrated TAM-TOE 

framework to identify the external factors (relative advantage, compatibility, 

complexity, organizational readiness, training and education, and top management 

commitment) affecting Cloud computing adoption in organisations. A survey was 

conducted using a questionnaire to gather empirical data from a list of 1000 random 

organisations, obtained from the Bombay Chamber of Commerce and the Industry of 

India that implemented Cloud technology. Screening questions were used to identify 

433 eligible organisations. The variables identified were used from literature. The two 

sections of the questionnaire obtained information about the company’s profile and the 

adoption variables. A 5-point Likert scale was adopted. Two rounds of pre-testing of 

the questionnaire was done, first by academic researchers and then by known IT 

experts, to ensure that the items were understood. Other responses were gained from 

top and middle level IT professionals. Purposeful sampling was used. Email and 

telephone was used to contact individuals to find out if they knew of Cloud computing. 

If yes, then the next step was to find out if they are willing to adopt Cloud technology 

or if they are in the process of adopting Cloud technology. Once this was determined, 

an appointment was made to collect data via personal visits and completion of the 

questionnaire. Other responses were gained via email. Three hundred and thirty 

responses were received of which 280 were valid for the study. Sample 

characteristics, and reliability and confirmatory factor analysis was used.  The result 

of the study was an extension of the TAM models constructs PEOU and PU as per the 

external variables that were significant. Empirical tests “show that perceived 

usefulness, perceived ease of use, relative advantage, compatibility, complexity, 

organizational readiness, training and education, top management commitment, 

competitive pressure and trading partner support are important determinants for cloud 

computing adoption in organizations” (Gangwar, Date and Ramaswamy 2015: 123). 

This study tested if training and development in a LMS environment affects PEOU. 

 

In another study by Gangwar and Date (2016) security, availability and compliance-

related challenges in cloud computing was assessed to mitigate risks in cloud 

computing. PEOU and PU mediated the intention of adoption of cloud technology, in 
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organisations. Information from 280 organisations in information technology, 

manufacturing and finance sectors in India, was gathered using a questionnaire. 

Literature and adoption theories and models were used to design the questionnaire. 

A five-point multi-item Likert-type scale was used for each item. Company profile data 

was obtained from the first part of the questionnaire and the second part gathered 

information on Cloud computing. Exploratory and confirmatory factor analysis was 

used. A model was proposed and structural equation modelling (SEM), using AMOS 

20.0 was used to test the model. “Risk as well as availability and support are found to 

be significant on PEOU. In addition, threat, risk, vulnerability and compliance are found 

to be significant on PU. The model can be used as a guideline to ensure a positive 

outcome of the cloud computing adoption in organizations” (Gangwar and Date 2016: 

886). The pre-test of this study was similar to the previous study mentioned, to ensure 

that respondents understood the items. A total of 301 organisations, provided by 

Bombay Chamber of Commerce and Industry of India, participated in the study and 

281 responses were valid and used in the analysis. Purposive sampling method (a 

non-probability sampling technique) was used based on respondents knowledge. 

From the 1000 organisations, 433 were eligible, 300 responses gathered, and 280 

valid. Individuals working in the IT enabled service (ITeS), manufacturing, and finance 

were chosen because the probability of adoption was higher with these sectors. The 

outcome of the study was that,  
“PU, PEOU, threat, risk, vulnerability, availability and support and compliance are 
important determinants for cloud computing adoption in organizations. Though cloud 
computing makes organization economically effective, the results of the study show 
the importance of addressing security standards and cloud computing service 
provider-related issues before sensitive and regulated data move into the public cloud” 
(Gangwar and Date 2016: 901).  
 

The conclusion is that important issues in cloud computing adoption is to have a 

secure identity, information and infrastructure model e.g. strong authentication, 

delegated authorisation, key management for encrypted data, data loss protection, 

service-level assurances and regulatory reporting. The study allows organisations to 

consider “effect concerned areas so that they can take effective course of actions 

during cloud computing adoption” (Gangwar and Date 2016: 902).  
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2.3.4.3 Educational Data Mining 
 

2.3.4.3.1 Educational data mining and Moodle data 

 

Bee (2017) emphases that Moodle has the ability to record user experiences, which 

can be later, analysed to provide solutions to meet pedagogical requirements.  
“Educational Data Mining (EDM) is an emerging discipline to discover hidden 
knowledge and improve the quality of the whole educational system. EDM can be 
applied to discover important information from the huge datasets to automate the 
decision making process of students, learners, academicians, and institutors” (Bee 
2017: 735).  

 

Figure 2.2 Mining Moodle Data for predicting interesting knowledge (Bee 2017: 736) 

 

This is a new technique with not much research in the field. Data mining is a technique 

used to extract and analyse data from educational systems like LMSs, which can be 

used to improve e-learning systems. Bee (2017) looked at how the Moodle LMS 

supports EDM. Figure 2.2 shows the process to follow when mining Moodle data. Log 

files keep a record of the student’s interaction with the Moodle system and mining 

techniques are used to identify patterns in the interaction. Moodle log files store 

information on every click the student makes for learning purposes. It also provides a 
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built-in log viewing system. The instructors can use this information to determine which 

students where active and inactive in the course, what was done, when it was done, 

duration on each activity and so on. Data pre-processing is the method used to clean, 

reduce or summarise and transform data into a format appropriate for EDM. Data 

mining techniques is the main component and integral part to building summarised 

models that supports areas of interest to the students. Techniques like classification, 

clustering, regression and association rule mining can be used to identify patterns in 

data. The user experience on the Moodle system could be used to design a framework 

to develop the learning environment. Converting log data into information or 

knowledge consists of data cleaning (detecting data inconsistencies), integration 

(combining data from multiple sources to form a single data view), selection (analysing 

relevant data), and transformation (consolidation for mining). OSS tools, like the Rapid 

Miner tool, provide data mining algorithms to analyse and evaluate the students’ 

performance. The Rapid Miner toolset “is a powerful data mining tool for rapidly 

building predictive models. This all-in-one tool features hundreds of data preparation 

and machine learning algorithms to support all your data mining projects” (Rapidminer 

2019). It is hoped that this study promotes PEOU of the LMS which could increase the 

use of the software and open avenues for EDM at this HEI. 

 

A 2012-2013 case study by Cerezo et al. (2016) at a state university in Northern Spain, 

used EDM to extract Moodle 2.0 logs of different groups of students with similar 

behaviour and to match them to levels of achievement. Logs from an eleven week 

course, of a third year mandatory subject, eTraining for Autonomus Learning, of a 

psychology degree qualification were used from 140 enrolled undergraduate university 

students. Students had to participate in a program, consisting of 11 different units 

delivered to them on a weekly basis, outside of teaching hours. The assignment was 

to comprehend the theory, put the theory into practise, and to use a forum to share 

information on the topic for the week. Every unit required approximately 2 - 2.5 hours 

of students’ effort per week. The LMS logs were analysed from 76 automatically stored 

variables on the LMS application. Twelve log actions were used to calculate 6 

variables to represent student’s performance. A cluster analysis was run using the 

expectation-maximisation algorithm and then a k-means algorithm was used as a 

confirmatory method. Thereafter ANOVAs were run to identify differences between 

inter-clusters and validity of the clusters. The results from this study revealed that 
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variable time tasks are related to achievement and for variable days hand in could 

determine which group of students are procrastinators which in turn impact 

achievement results. For the variable forums, the analysis identified which groups of 

students where socially focused, and in favour of collaborative learning, and which 

group of students where individually focused. “LMS are efficient tools to track a large 

amount of student behavioural data through log files” (Cerezo et al. 2016: 52). The 

adoption and acceptance of this new-found teaching aid is dependent on the 

educator’s perceptions and their “attitude is one of the most critical factors that can 

entice students to interact actively on an e-learning system” (Cerezo et al. 2016). It is 

not just the students that need to be enticed but the educators as well. These 

perceptions encapsulate areas of awareness, institutional support, cost, training and 

development, time, technology skill level, the nature of subject content, ease of use 

and software user friendliness. This study used most of these factors to determine the 

effect on PEOU. 

 

2.3.4.4 Massive Open Online Courses and Open Source Software 
 

Massive Open Online Courses (MOOCs) have introduced another tsunami in 

education. “MOOCs would be helpful to people from the ages of 22 to 102, 

international students and smart retired people. Students may be able to enrol in a set 

of MOOCs and emerge with something that would serve almost the same function as 

a traditional diploma” (Lewin 2012). However others are less enthusiastic about their 

accessibility: “Although self-directed learning and peer mentoring have instructional 

benefits when part of a well-designed curriculum, most MOOCs (especially in STEM 

areas) are designed in a way that skews toward autodidacts and more advanced 

learners” (Mazoue 2013: 2). MOOCs has covered the science, technology, 

engineering, and mathematics (STEM) disciplines and “emerged as a powerful 

contender for the next new education technology” (Daniel, Scott, Armando, Celine, 

Mitchell and Elizabeth 2013: 2395).  

 

“Without exception, MOOC has developed quickly and attracted millions of learners 

since it came to China in 2011. Nowadays, the number of China’s MOOC learners 

have ranked at 4th place in the world, after the U.S. Brazil and India” (Shi and Yu 

2016). Shi and Yu (2016) looked at the nature of China’s MOOC in order to understand 
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its particular successes and innovations that facilitated such good results. The success 

of the MOOC in China has been attributed to three methods of implementation namely 

the integration of prominent external courses, the development of their own MOOC 

platforms, and the establishment of MOOC alliances as identified by Shi and Yu 

(2016). China has become a participant of a number of prominent MOOCs such as 

edX and coursera which have allowed it to expand the international content offered to 

its citizens and the national content offered to the rest of the world. The success of 

course participation has spurred the efforts of China in the creation of its own MOOC 

platforms by local institutions. There are about 10 MOOC platforms created by China 

that vary in purpose and scope. Shi and Yu (2016) identifies these platform types as 

“Institution-based platforms, a platform affiliated to the Open University of China 

(OUC), the joint platforms by University and enterprise, and Enterprise independent or 

cooperative platforms”. These platforms are specialised to cater for the various needs 

and requirements of both the institutions and individuals. Chinas next step in the 

inclusion of MOOCs to their educational infrastructure was the creation of their MOOC 

alliances. These alliances help overcome the technology infrastructure challenges that 

alone institutions might otherwise not be able to overcome and consolidate information 

resources to open up possibilities for their clients. “They collect domestic and foreign 

open course resources from world-class universities” (Shi and Yu 2016). China has 

not only developed its MOOC systems but also the policies that support them. The 

institutions affiliated with the China’s Central Government has implemented policies to 

ensure further success for the initiatives. “The MOE has issued relevant favourable 

policies to assure the development of MOOC” (Shi and Yu 2016). The first layer of the 

proposed pedagogical framework of this study suggests that policies need to be in 

place when adopting an LMS. 

 

“These policies aid MOOCs by facilitating student credit transfers, mutual recognition 

of educational information and systems between HEIs, the improvement of MOOC 

application and management, and the encouragement of HEIs to actively improve the 

state of MOOCs” (Shi and Yu 2016). China faced some difficulty and foresees other 

challenges for the success of MOOCs and the longevity of HEIs. The inclusion of these 

courses into the educational system reduces the need for physical educational 

institutions which may result in the loss of these institutions both nationally and 

internationally. There are also issues apparent in the transition from a traditional 
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educational environment to one based around MOOCs. The MOOC breaks the 

restrictions of a physically based HEI as it allows for self-study, larger student numbers 

and the quick transmission of information but comes with its own problems. “There are 

still lots of unsolvable problems in institution, technology, fund and ideology and so 

on” (Shi and Yu 2016). Another major issue lies in the validity of the qualifications. 

Companies within China and internationally need to acknowledge the weight of an 

MOOC attained qualification. China also faces challenges in standardising and 

improving the quality of courses in a MOOC as well as decreasing the drop-out rate 

for these courses. The techniques used by China to make MOOCs a success could 

be of use to other countries and their own institutions and their difficulties serve as 

paths for preparation. 

 

This section explains how institutions can use technology to support educational 

requirements. The relevance to this study is that an LMS is the starting point of such 

technologies. By getting lecturers to embrace technology and perceive the use of 

software like the LMS in education positively is a starting point for incorporating other 

technologies and exploring benefits that other technologies may have to take the 

delivery of education to a higher level. The proposed framework may result in the 

adoption of LMS technology to be smooth flowing without having negative beliefs or 

resistance about technology integration. This section also explains the importance of 

standards, policies and procedures to ensure a controlled implementation. Similarly, 

for this study the questionnaire incorporated questions on policies and procedures to 

determine if LMS documentation existed in this HEI. EDM illustrated how the data from 

LMS technology integration can be used to analyse statistics on system usage. The 

relevance to this study is that if the adoption of LMS technology is perceived positively 

then it opens up the potential to analyse hidden knowledge in the data to help improve 

education and support decision making. 

 

2.4 Technology Acceptance 
 

“The effect of perceived ease of use has been found to impact intention to use through 

attitude” (Ajjan and Hartshorne 2008: 74). Changing people’s attitudes towards the 

use of technology has always been a challenge. Even where technology courses are 
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offered at institutions which have adopted LMSs, in some cases the educators 

themselves are learning along with the students. The resistance could to some degree 

contribute to the underutilisation of the LMS software by lecturers. Each institution has 

adopted different teaching methods and  it is therefore important to educate educators 

and to  “prepare tomorrow’s teachers to teach with technology” (Polly et al. 2010: 863). 

Information systems may be valuable to an institution but ensuring computer literacy 

needs of educators to come first in order to enable the desired attitude to emerge is 

not easy. “Technology acceptance in education plays a direct role in the successful 

use of new teaching technologies” (Aypay, Çelik, Aypay, and Sever 2012: 1). When 

an individual uses an information system voluntarily, the chances are greater that their 

attitude and perceptions will be positive. Therefore, a factor to consider towards PEOU 

is the voluntary use of an information system. Apart from perceptions, the acceptance 

of technology in HEIs has often failed due to a number of challenges. “These 

challenges range from technological, organisational and pedagogical challenges” 

(Tarus, Gichoya and Muumbo 2015: 121). Despite institutions attempts to simplify the 

collaboration between educators and learners within a user-friendly system there still 

appears to be some way to go before general acceptance are achieved and the 

challenges are overcome. 

 

Elsaadani (2013) initiated a study that analysed the relationship between age and the 

attitude of lecturing staff toward ICT. The study was performed via the dispersion of a 

questionnaire amongst 500 full-time faculty from various Egyptian HEIs, of which 412 

were returned and used as the sample size. “Each item in the questionnaire has an 

accompanying 6-point Likert-type scale ranging from no (never) to yes (always)” 

(Elsaadani 2013: 218). The study was followed by a smaller pilot study to validate the 

results of the initial one. The study aimed to provide its audience with valuable 

information to facilitate the planning, development and implementation of ICT’s in a 

HEI. The study began with the position that ICT is a fundamental requirement for the 

provision of “High Quality Education” Oustz and Palombo (2004) via Elsaadani (2013) 

and corroborated its findings with the naming of previous studies of the same nature 

that arrived at similar conclusions. The findings of the study showed that faculty 

between the age of 18 – 24, as well as younger faculty with less than 10 years of work 

experience, had a higher rate of ICT integration than their more senior peers. The 

study also discovered that “approximately 25% of the respondent faculty population is 
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not actively participating in the innovation” (Elsaadani 2013: 217). The study 

mentioned the results of other studies that found the inverse to be true between two 

close age brackets  
“Some developed nations revealed narrow gaps across age groups in their attitude 
towards ICT. For example Luchetta (2000) found that elder teaching staff members 
are exhibiting better attitude towards ICT than in the former year's staff members, but 
this narrow gap across age groups in attitude towards ICT is not a global trend” 
(Elsaadani 2013: 2017).  

  

The questionnaire tested the participant in 6 parts: the attitude toward ICT, measuring 

the use of ICT in teaching, Judgement about ICT, Professional development of faculty 

staff, questions on the support services for ICT, and the barriers to adopting and using 

ICT. The literature reviewed in the study re-affirmed that ICT in HEIs drastically 

changed the manner in which knowledge was transmitted. It has a positive effect on 

the outcome of teaching using it as the medium, additionally, “it was found that the 

performance of the students in rich technological environments experienced highly 

positive effects in all subject areas consistently” (Elsaadani 2013: 221). The 

questionnaire results concluded that age is indeed an important factor in the 

acceptance of ICT and that an increase in the age generally exhibits an inversely 

proportional relationship to the acceptance of technology. This study reinforced 

popular notions and provided a guideline as to where HEIs should focus their efforts 

when it comes to promoting the positive aspects and potential value of the various 

forms of ICT. 

 

While a lot of research has been conducted into technology-based education, research 

into the success or challenges of its implementation is still far behind in third world and 

developing countries, including SA. “As technology becomes a critical part of the 21st 

century classroom, a teacher’s decision to integrate technology into the learning 

process is no longer a personal choice” (Jared 2015). Jared (2015) goes on to state 

that “technology changes the roles of teacher and students: The traditional role of 

teacher as dispenser or information is challenged, and the teacher’s new role is that 

of a guide: to challenge students’ thinking and encourage reflection in the learning 

process” (Jared 2015). According to an e-learning Africa Report published in 2013, 

“respondents were asked what technologies they make use of every day to support 

learning in their organisational contexts. 83% of respondents said they use laptops to 
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support learning, followed by mobile phones (71%) and stand-alone PCs (67%). “ 

(Isaacs 2013: 13).  

 

“Teachers in technology-rich schools continue to use technology in ways that support 

their already existing teacher-centered instructional practices” (Palaka and Wallsb 

2009: 417) by means of tools to aid teaching, LMSs, the use of the internet and so on. 

Overall it is significant that research has found that educators still use technology most 

frequently for management and administrative purposes and that its use to support 

student-centeredness in teaching and learning is still erratic - even amongst those that 

work at institutions which are technology-rich and which hold student-centred beliefs. 

Technology is seen as a major component of educational reform and considerable 

sums of money are spent on it in nearly every institution world-wide. Numerous studies 

have also been conducted to better understand why some educators use technology 

and others do not. Apart from the educators’ beliefs and dispositions, educators 

particularly in the STEM disciplines are experiencing challenges in incorporating 

technology into their curriculum. 

 

“Personalising learning is about educational equity, just like ‘bring your own device’ 

(BYOD) is about equipping all students with a device to support learning” (Ng. 2015). 

Students understand how technology can transform their learning and are looking to 

personalise their learning by using mobile devices. These technologies are being used 

to collaborate, remind, take photographs (for instance of science labs) organise 

coursework and university assignments, etc. for later review. Mobile devices, such as 

tablets and smartphones with internet accessibility, are significant in the drive towards 

personalised blended learning. New ways are also being explored to leverage 

technology as a means to decrease costs or increase revenue. Now that educators 

have become “mobilists”, they appreciate how these devices, together with internet 

accessibility, can change learning. However, changing educator practice is still a 

critical challenge.  “Educators are able to set up discussion forums on learning 

management systems or on blog sites, where learning becomes more transparent and 

can occur on a continuous basis” (Ng 2015). These forums help educators understand 

and come to accept the usefulness of LMSs, and ultimately improve their use of it. 
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2.4.1 Resistance to change 
 

Resistance is human behaviour that has been experienced for a long while when 

change is introduced. Broadbent (2002) states that by introducing e-learning “you will 

probably be fostering substantive change. Re-jigging an organization for e-learning 

changes the way learners learn, instructors teach, designers develop and managers 

manage. It is no wonder you may experience considerable resistance” (Broadbent 

2002). Thakur (2015: 182) states “that merely introducing technology to the 

educational process is not enough. One must ensure technological integration since 

technology by itself will not lead to change.” It is the way that educators integrate 

technology in their teaching that will bring about change. “Techno-pedagogical 

competency is nothing but the ability of the teachers to make use of technology 

effectively in teaching” (Thakur 2015: 183). As is customary with any change, some 

resistance to a new medium will be encountered. This resistance could be explained 

in terms of both lecturers’ and students’ level of readiness and willingness to accept 

change; their levels of computer literacy and the extent and quality of the training and 

support that has been provided. Issues involving software user-friendliness, financial 

limitations, demographics and cultural issues, may also have been partly responsible 

for the resistance experienced. Another reason for the resistance could be that 

alternative software is preferred by the educators over the LMS software that has been 

implemented. Much of this resistance is due to perceptual problems caused by a lack 

of information communication and ineffective techniques used in the promotion and 

instruction of e-learning materials. Bullen and Janes (2007) and Croitoru and Dinu 

(2016) declare that infrastructure and funding is in some cases are a concern. 

Because of this, the requirements for a change in public perceptions is much greater. 

There are various frameworks that exist for the successful promotion and execution of 

e-learning and aim to address the problems in e-learning from a certain angle. 

 

A study performed by Karaseva, Siibak and Pruulmann-Vengerfeldt (2015) detailing 

the teaching and technology experiences and perceptions of 26 educators in the 

countries of Latvia and Estonia noted a number of factors that affect an educators 

ability and willingness to implement technology in their classrooms. The study talks 

about the development of educators’ perceptions of technology stating that “these 

beliefs are established during early teaching experiences and they are deeply personal 
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and hard to affect by persuasion” Karaseva et al. (2015). The existence of negative 

beliefs or perceptions of technology and beliefs promoting the non-inclusion of 

technology are a major source of resistance to the implementation of technology in the 

classroom. “A popular perception of technology identified by the study was teachers 

thinking of technology as a form of reward or entertainment for students” (Karaseva et 

al. 2015: 3). Educators that perceive technology in this way tend not to implement it 

amongst students in HEIs. Some teaching staff perceive technology to be a tool for 

procrastination and unproductive behaviour (Karaseva et al. 2015: 3) such perceptions 

may lead to a more  hard-line stance favouring traditional techniques. Educators with 

a lack of experience and familiarity with technology also tend to steer away from their 

use. Karaseva et al. (2015: 10) has mentioned a method by which some educators 

have overcome that. This method is called “reverse-mentoring” which involves the 

reliance on students as facilitators of a lecturer’s use of technology. Educators making 

use of reverse-mentoring may be able to improve their technological knowledge and 

skill-set.  

 

A study on the status of ICT in Zimbabwe was conducted by Sakala and Chigona 

(2017) and aimed to reveal many points of resistance on the part of lecturers. “Many 

HEIs have implemented ICTs but the uptake, is low. Gaining insights on user 

resistance could inform implementation strategies, aimed to improve uptake of ICTs” 

(Sakala and Chigona 2017). The study sought to provide some insight into the nature 

of such resistance and offer some advice on how to mitigate it. The study uses two 

questions as its foundation for enquiry: “What are the forms of resistance behaviours 

that manifest from lecturers during ICTs implementation in HEIs in Zimbabwe?” and 

“What are the triggers, underlying these resistance behaviours?” (Sakala and Chigona 

2017) They used a diagrammatic model of resistance to aid the study and a 20 senior 

staff sample, between the ages of 30 and 65 , that was host to 31 interviews. 

 

The format for the interviews followed the employed model but was partially free 

forming. The use of ICT has been consistently and constantly promoted by the 

institutions’ higher management and as a result has seen an introduction in 

Zimbabwe’s HEIs but the use of the ICT infrastructure by lecturers has been minimal. 

“The study revealed that power and politics played a role in manifestation of user 

resistance. It also highlighted that users can resist an IT system if they perceive loss 
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of power within their settings” (Sakala and Chigona 2017). The study cites several 

causes of resistance to be “uncertainty, territory invasion, work overload and 

complexity” (Sakala and Chigona 2017). It also mentions a number of forms of 

resistance that manifest themselves as a result of environmental conditions and the 

manner in which ICT is implemented, managed and supported. These forms of 

resistance were listed as “resentment, undermining, misuse, user grumbling and 

cynicism” (Sakala and Chigona 2017). 

 
The study highlighted several initial factors that helped produce the less than optimal 

uptake conditions that exist in Zimbabwe’s HEIs at present. The first mentioned was 

“the inadequacy of resources and proper planning” (Sakala and Chigona 2017) that 

went into the implementation of ICT. The eagerness of Zimbabwean HEI management 

to introduce new technologies and systems to its institutions has caused a lack of 

attention to logistical aspects of their inclusion and brought about issues early on in 

the system which left a lasting impression amongst the lecturing staff. While the 

importance of global competency and competitiveness cannot be overstated, the 

comprehensive planning and preparation that would be required to attain those two 

states should be just as heavily emphasised.  
 
Sakala and Chigona (2017) went on to discuss another initial factor which was the 

actual implementation. The way in which it was executed may not have been properly 

thought out, tying into the planning in the first factor. “No sooner had it been introduced 

to distance learning mode than it quickly transitioned into the full-time learning mode” 

(Sakala and Chigona 2017). The premature implementation of the system meant that 

the issues, potential improvements and customisations, and general effect of the 

Moodle system being implemented where not properly identified and addressed. The 

amount of technical support both internal and extended was little which led to many 

problems in the execution of the implementation with regards to adhering to 

managements standards and being on time for the completion curfew. The 

consequence of this was that any issues identified post-implementation would 

reverberate throughout the entire system as opposed to a small portion of it and the 

probability, quantity, and severity of resistance would increase which was the case for 

the Zimbabwean HEIs.  
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The resulting resistance came in the form of “disinterest, minimal use, refusal to use, 

pessimism, delegation, withdrawal, avoidance and prioritization” (Sakala and Chigona 

2017). The disinterest was expressed as a lack of initiative to learn the new system 

due to a large existing workload and a lack of interest in current technology in general. 

Minimal use of the Moodle system was attributed to the perspective of lecturers that 

they only needed to use what they thought was mandatory for the fulfilment of their 

duties and neglected to learn or explore beyond those features. Once again, this was 

attributed to a lack of time on the part of the lecturers due to the state of their lives and 

workloads. The delegation of tasks associated with Moodle was also identified as a 

form of resistance and was most common in senior staff. It was attributed to slow 

learning of the system coupled with the availability of other more capable individuals 

that they could rely on. It was also expressed that they lacked training in key aspects 

of Moodle that they were required to make use of. “They posited that no one offered 

them the Moodle training which they were expected to use in their teaching. In the 

end, they would delegate their roles to fellow lecturers in the department” (Sakala and 

Chigona 2017). The delegation of work or offering of assistance, rather than being an 

aid to the learning system, became a thing of habit for the senior staff. A portion of the 

lecturers expressed pessimistic perspectives on the Moodle system identified 

“incidents of doubt, sarcasm, distrust and storytelling by lecturers towards Moodle and 

its advocates” (Sakala and Chigona 2017).  

 

Lecturers that displayed pessimism were also adamant about the suitability of their 

current routine and practices and expressed dissatisfaction with the segmentation of 

communication as opposed to a smaller, more homogeneous range of communication 

mediums that they’d become accustomed to. The study revealed that most Lecturers 

refused to make use of the Moodle system favouring other LMSs or using their more 

familiar current utilities exclusively.  
“Most lecturers from FacultyD refused to use Moodle entirely with some opting to use 
it with alternative LMS, e.g., Eliademy or social media platforms. They argued that what 
mattered most was using technology in teaching and learning and not necessarily 
Moodle. They also posited that since there were no consequences for non-use, they 
did not worry about not using Moodle” (Sakala and Chigona 2017).  

 

One argument posed against Moodle and other forms of ICT was that “uploading notes 

in advance, resulted in students boycotting lectures because they would all have the 
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notes” (Sakala and Chigona 2017). Some lecturers opted out of the use of Moodle 

after using it for some time. Many of these lecturers displayed some will to make use 

of the system but stopped due to poor implementation and a lack of support systems 

and personnel. They cited the training afforded to them as non-informative and 

irregular and that by the end of it the system did not seem suitable for carrying out the 

activities required of their positions. The study identified avoidance, the use of 

excuses, as a form of resistance present amongst the Zimbabwean HEI lecturers. 

Many of the excuses revolved around the request of additional hardware technology 

such as laptops and desktops, stating that their personal equipment “Lecturers argued 

that the university should provide desktops and or laptops for use with Moodle, not 

rely on their personal gadgets” (Sakala and Chigona 2017). 

 

The study mentioned the difference in the treatment of Management and Lecturing 

staff in terms of the equipment that the HEIs afforded them as another point of 

contention and avoidance. These excuses have been a point of contention between 

the staff implementing the LMS and the staff required to make use of it. The 

prioritisation of work was yet another form of resistance. This type of resistance was 

related to the workloads and activities that the lecturers faced in comparison to their 

perceived value of the LMS and other ICT utilities. “Most lecturers prioritized other 

work activities but not Moodle. Almost all the lecturers complained of heavy teaching 

workloads and tight deadlines and these took precedence to use of Moodle” (Sakala 

and Chigona 2017). A lot of the lecturers considered Moodle to be a “Liability”, “Waste 

of time”, or a hindrance to their academic career in the presence of what they 

considered more productive and important activities and endeavours. The grouping of 

behaviours by the study seemed to have a lot of overlap in terms of the themes and 

reasons behind them. This is understandable because of the less concise methods of 

data gathering. The study identified a number of triggers of resistance within the 

organisation such as “management top-down strategies, use of threats by 

management, poor communication, national electricity outages, internet and 

connectivity issues, technophobia, age and attitude” (Sakala and Chigona 2017). 

These triggers were segmented into management, infrastructure and personal trigger 

types in the original study. The implementation of top-down management was 

expressed to have promoted resistance among the lecturers due to a lack of input or 

ownership over the utilities that they were expected to use. “It seemed lecturers’ views 
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were not upheld and there were no wide consultations during Moodle implementation” 

(Sakala and Chigona 2017).  

 

Some of the consulted faculty also mentioned the use of threats by management with 

the aim of forcing them to use a system that they were not keen on making use of. The 

lecturers preferred to have the freedom to choose the systems and tools that they felt 

worked best for them and did not appreciate what they perceived as an aggressive 

implementation. The study also cited poor communication through the chain of 

command as a trigger for resistance as it complicated and did not properly convey 

their needs, worries and opinions to upper management. “Resistance behaviours 

manifested when lecturers felt that no one at the top was paying attention to their 

grievances, whilst they were expected to adopt directives from the top” (Sakala and 

Chigona 2017).  

 

The study mentioned the existence of environmental or infrastructural triggers such as 

power outages and internet connectivity, which decreased the reliability and appeal of 

the technology that they expected to make use of and promoted the use of more basic 

forms of teaching aids such as textbooks. The awareness of an alternative power 

supply, reserved for higher levels of management, was mentioned as a possible 

promoter of resistance. Personal triggers such as technophobia, a condition largely 

found among the older staff, was noted to be present. The technophobia aspect was 

due to an inability to adjust to new practices and for fear of failure in making use of it. 

“It’s just technophobia. It‘s one critical area where people just resist technology. There 

isn’t much we can do though” (Sakala and Chigona 2017).  

 

The natural attitudes of lecturers was another personal trigger for resistance. Both the 

lecturers and implementers conveyed dissatisfaction with each other’s attitudes 

toward the new systems and each other. An increase in sample size may have 

improved accuracy and expanded the scope of information attained. The study 

provided valuable insight into the opinions of lecturers in light of the actions of their 

management and fellow staff members. The information will prove useful for the future 

implementations of ICT attempting to use Moodle or any other system. The study 

makes apparent the need for comprehensive, considerate planning both for the 

systems to be implemented, and the way in which the HEIs function. The procedures 
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and policies put into place need to emphasise and incentivise pro-active self-

improvement among staff and the organisational culture that is instilled into the 

workforce should promote the building of a HEIs infrastructure and reputation as 

opposed to working off of its existing state. If the nature of the individuals prove difficult 

to change in the organisations current state then the organisation should change in 

structure until it creates an environment that motivates change in the individual staff. 

This can only be done by understanding the underlying causes and behaviours of the 

employees and designing ways to handle and overcome them. 

 

As per the literature above, resistance to change could result in the underutilisation of 

software. It would therefore make sense for lecturers to be prepared for technological 

change affecting their environments. Resistance to change could impact a person’s 

perception of the software. This study uses the demographic characteristics of the 

respondents to determine which categories of respondents are resistant towards the 

adoption of the LMS software at the DUT.  

 

2.4.2 Institutional and technical support 
 

“Many institutions have coherent, well-developed e-learning strategies, robust and 

well-funded organizational structures, and high quality e-learning products ranging 

from individual modules to fully online e-learning programs. But this is not the norm” 

(Bullen and Janes 2007). Education Technology is a fairly new concept for SA HEIs. 

This means that many SA HEIs are in most likelihood using e-learning software without 

understanding how to plan, prepare and support the institution to fully embrace the 

technology. In the absence of formal or adequate institutional or technical support, 

educators and students will need to take the initiative to consult with external sources. 

This can be through their peers or through physical and virtual information. There are 

a number of sites across the internet that provide assistance when it comes to 

implementing technology into the classroom and providing technical support for 

existing international software like BB. Continuous efforts of interaction and 

communication is key to building a library of support information. Even in the absence 

of formal institutional support educators are able to interact with each other and come 

up with solutions and techniques for using the technology available to them. 
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As discussed above, HEI’s could be implementing e-learning software, like a LMS, 

without planning and preparing the institution to embrace the technology. The 

relevance to this study is that, poor planning could result in negative PEOU of the 

LMS. This study therefore proposes a theoretical framework to support HEI to consider 

the aspects that contribute towards a successful implementation of a LMS, based on 

the case of DUT academic staff using a LMS.   

 

2.4.3 Training and user development 
 

The study by the Partnership for Higher Education in Africa revealed that “some senior 

education officials (often the decision-makers) are technologically shy (or 

technophobic), making it difficult to implement e-learning” (Ngugi, Irungu, Muwonge, 

Langa, Pederson, Butcher, Hoosen, Moll, Adam, Backhouse, Mhlanga, Kouame, 

Tolba, Mutti and Eden 2007). Over the years technology and education have become 

fast moving with IT becoming more prevalent in our homes, and in society, “however, 

it should not be assumed that all users will automatically possess IT literacy or 

familiarity with the Internet” (Catherall 2005). This holds true for third world countries 

like SA where some students come from disadvantaged socio-economic 

circumstances. In order to take advantage of e-learning requires information and 

computer literacy “but the ability to take advantage of it requires significant skills” 

(Clarke 2008). This suggests that all individuals with access to the HEIs LMS will need 

training. This includes the staff implementing the LMS, support staff, academic staff, 

academic support staff, and the students. The training provided should be appropriate 

to the associated responsibility of the individual on the LMS. A study done by 

Esterhausen et al. (2013) from the North-West University, SA, suggested that  
“The final successes of implementing TEL at higher education institutions (HEIs) are 
to a great extent in the hands of faculty members. However, in many cases, faculty 
members require intensive pedagogical, knowledge, and skills training to make a real 
difference in the deposition of their learners” (Esterhausen et al. 2013: 60).  

 

Quality and relevant training and user support must be provided to ensure that the 

educators use the LMS.   
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The students are the majority of the users on any LMS. Students may be trained using 

a manual “made available to students during an induction process” (Catherall 2005). 

Guidelines to students could include downloading, printing and teamwork or 

discussion forums. Even though guidelines are provided support needs to be provided 

to resolve any incidents e.g. forgotten passwords, access to new material, training 

requests, and technical issues for system faults. Support may be provided via a help-

desk (telephonic or via email). Apart from technical support, the learner requires 

support from other learners, family and tutors. “A supportive family can make the 

difference between success and failure” (Clarke 2008). The support in the traditional 

face-to-face text book based system is that the educator provides the formal support 

whilst the family and friends provides the informal support. In the e-learning 

environment the formal support by the educators are less visible and is more 

facilitation than delivery of module content. E-learning promotes peer collaboration 

and modules may be designed to enforce interaction or group-work. “All forms of 

distance learning, including e-learning suffer from higher levels of drop-out than 

conventional face-to-face courses” (Clarke 2008). This was possibly because of more 

responsibility being placed on the learner. “An important aspect that needs to be 

considered in distance learning is the high percentage of students who drop out after 

starting their Studies” (Gregori et al. 2018) due to the lack of support.  

 

In 2006, an ‘Educational Technology Think Tank for Africa’ was conducted by the 

Centre for Educational Technology at the University of Cape Town. This was steered 

by the Partnership for Higher Education in Africa. The mandate was to provide 

strategies in teaching and learning in nine African countries. This study revealed that 

“the need for specialised skills is apparent, and the adoption of educational technology 

could be significantly enhanced by improving the capacity of teachers in adapting 

learning materials to the electronic media, and by properly acknowledging their new 

roles of teacher, facilitator and mentor” (Ngugi et al. 2007). Ngugi et al. (2007) study 

shows that even though some African HEI have an online module content presence 

some HEI have fully online qualifications e.g. UNISA. Ngugi et al. (2007) suggests that 

“radical changes are required to the entire tertiary education system in Africa”. Over a 

decade has passed and only now have some HEI started to explore the use of a LMS. 
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As suggested above, training provided should be appropriate to the associated 

responsibility of the individual on the LMS. The relevance to this study is that training 

and support are critical in sustaining the continued use of the LMS software. The lack 

of training and support could result in negative PEOU of the LMS software which could 

result in the lecturers not using the software. It would therefore make sense to plan 

and incorporate these aspects into the implementation plan of the LMS software. The 

survey was used to determine if there was awareness of the support provided, in terms 

of documents and internal support. The case of DUT academics using a LMS 

highlighted that community of practice interest groups is another way to train and 

support the use of the LMS. This was considered for the development of the 

pedagogical framework. 

 

2.5 SA’s Higher Education Institutions role in a knowledge society 
 

HEIs are responsible for the education, training and development of skilled individuals 

thus playing a major role in the growth of both the SA economy and the SA knowledge 

society. A “knowledge society is a dynamically developing socio-economic system 

within the modern society” (Karpov 2017: 201). The development of this system, being 

higher education, depends on education models, technology, science, research and 

innovation. The SA education department is continuously developing and reworking 

education teaching models for both schooling and tertiary education. This is done to 

support “claims that more citizens can be heard in more (effective) ways, ultimately 

bringing society closer to participatory and democratized knowledge production” 

(Adams 2014: 657).  

 

Pillai (2017) explains how the SA Department of Science and Technology’s National 

Development Plan and the 10 year innovation plan aims to combat the challenges of 

poverty, underdevelopment and inequality by pursuing a path geared towards growth, 

development and prosperity. Pillai (2017) goes on to state that this developmental 

mandate can be achieved by SA becoming a knowledge-based economy.  
“This knowledge-based economy rests on four interconnected, interdependent pillars: 
innovation, economic and institutional infrastructure, information infrastructure and 
education. This final pillar is crucial to our developmental journey… Delivering quality 
education is within our power. It will move millions of people out of poverty which will 
improve families, communities and ultimately our nation” (Pillai 2017).  
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Currently technology at HEIs takes the form of the IT infrastructure of the institutions; 

tools to aid teaching (for instance, presentations, graphics, and scanners); 

communication and collaboration systems (for example, BB); technology assisted 

learning (for example,  the World Wide Web as a virtual library) and specific technology 

courses. The successful integration of these technologies at HEIs can only be 

achieved as the result of many factors working together. One of the most important is 

the readiness and willingness to accept technology into their everyday classroom 

practice and to use technology as a tool to improve teaching.  

 

The BRICS rankings are university rankings that rate universities of emerging 

economies and uses the same performance criteria as the world rankings conducted 

by Times Higher Education but considers the developing priorities of the universities 

within Brazil, Russia, India, China and SA. For the 2016 rankings there were 200 

universities and for the 2017 rankings 300 universities. SA HEIs were placed in the 

advanced emerging category. These same universities ranked as follows; University 

of Cape Town (4), University of the Witwatersrand (8), Stellenbosch University (42) 

and the University of KwaZulu-Natal (58). Other qualifying SA HEIs included University 

of Pretoria (74), University of Western Cape (102), University of Johannesburg (141), 

and University of South Africa (251-300). These rankings show that SAs seven out of 

eight universities fall within the top half of other similarly challenged economies. This 

shows potential for SA to progress if their 10 year developmental and innovation plan, 

that Pillai (2017) discusses, is to succeed.  

 

It would make good sense to keep up with world-wide trends on how to improve the 

delivery of education. The adoption of a LMS to support e-learning is a step in that 

direction. It is therefore important to manage the expectations and perceptions of the 

lecturers with regards to the use of such technologies. This study looks at the factors 

that influence PEOU of the LMS at DUT. 
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2.6 Some acknowledged pedagogic benefits and disadvantages  
 

With a lot of current technology in education, the disadvantages are often not a matter 

of obtaining technology that can perform well, rather it is the implementation of it that 

is the source of issues. Livingstone (2012) describes the general perception of ICT in 

Education as a tool for “enhancing learning” and that the addition of ICT facilitating 

technology is quick, but the changing of curriculum is not. “They are not yet so 

embedded in the social practices of everyday life as to be taken for granted, with 

schools proving slower to change their lesson plans than they were to fit computers in 

the classroom.” (Livingstone 2012: 1). Livingstone (2012: 11) noted that the statistical 

data supporting or debunking the belief that ICT and educational software was 

beneficial, was sparse at the time and that the benefits of ICT was dependent on the 

popularity and agree-ability of the students. 

 

Razika et al. (2014) conducted a formal experiment to determine many of the 

advantages and disadvantages of e-learning. The experiment identified some of the 

strengths of e-learning technology. It is a “tutorial system, courses structuring and 

presenting, activities, adequacy between the training content and its objective” (Razika 

et al. 2014). Some of its major educational weak points is a “lack of learning autonomy 

for learners and bad time management, bureaucratic and technical problems”(Razika 

et al. 2014) and concluded that “training teachers, especially for the collaborative work” 

(Razika et al. 2014) is the primary issue to be addressed. Razika et al. (2014) re-

iterates on some of the strengths and weakness identified by the studies and 

experiments preceding their study, which provides more merit to those conclusions. 

 

Hulme and Winstone (2017) notes that while innovation and change within education 

is vital to maintaining a healthy and productive learning environment, the effect of its 

implementation is “largely unpredictable” (Hulme and Winstone 2017: 262). “With an 

educational innovation comes the risk that it might have a negative impact on student 

progression, attainment, and other important factors such as a students’ confidence 

or motivation” (Hulme and Winstone 2017: 262). E-learning has been an innovation 

that has taken us from a largely physical medium of education to a more virtual and 

mobile method of teaching. This innovation in the educational industry has created 

series of benefits to take advantage of and problems to overcome. 
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LMSs provide many benefits in delivering education. A poorly implemented system 

could result in negative perceptions which could be expressed as disadvantages of 

the system by the system users. As Livingstone (2012) declares, the general 

perception of ICT in education is seen as a tool to support learning. The LMS software 

is an example of such a tool. Razika et al. (2014) focuses on collaboration. The 

relevance to this study is that if the adoption of a LMS is conducted with minimal 

concerns, the chances of experiencing the benefits that the LMS has to offer is much 

greater. This could result in more positive perception of the LMS software. The 

proposed pedagogical framework could guide HEIs to implement a LMS with fewer 

issues if the items that make up the proposed pedagogical framework is considered 

prior to implementation. 

 

2.7 Summary 
 

It would be ideal if adopting a LMS in institutions became a calculated policy rather 

than a choice for academics to adopt at their discretion. On-campus face-to-face 

learning as opposed to distance learning requires a different strategy. The idea of 

studying remotely was identified a decade ago using technology to “enable us to study 

at any university in the world, from home” (Keogh and Fox 2008: 147). Using a LMS 

to create a managed learning environment is fundamental to start this transformation. 

“We have allowed our schools to remain in the past, while our children have been born 

into the future. The result is a mismatch of learner and educator. But it is not the 

children who are mismatched to the schools; the schools are mismatched to the 

children” (Strommen and Lincoln 1992: 474). SA HEIs, in comparison with HEIs of 

third world countries, are not technology rich. They are not effectively preparing the 

students for the current work-related environments (where tasks involve technology 

e.g. correspondence via emails, training via the CBT route). This illustrates the need 

for current transformation into technology-based education.  By “capitalizing on the 

strengths of online learning, we will make education more accessible, more effective 

and more affordable for more human beings than ever before” (Reif 2013). Future 

technology development efforts need to focus on integration of technology into the 

curriculum via student-centered education whereby technology encourages active 
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participation in the learning process. Future technology research should consider 

educators' beliefs if change in practice is desired.  

 

A scoping approach was used to provide a broad overview on LMSs and the use of 

technology to support learning. Empirical studies highlighted topics like the adoption 

of LMSs in HEIs, benefits and challenges offered by LMSs, and perceptions of LMS 

users. The studies further highlights how the use of LMSs have influenced the 

education sector. An overview on SA HEIs rankings relative to first world countries 

provides a guide as to where SA HEIs need to be in order to keep up with technological 

trends. A few LMS applications was discussed. The discussions on developing 

countries adoption of LMSs highlights the gap between developing countries and first 

world countries with regards to technology integration into pedagogy. This chapter also 

highlighted how resistance to change and resistance to technology could affect 

perceptions. The support structure required to ensure successful adoption and 

continued use of LMS software was discussed. Lastly, SA’s HEIs role in a knowledge 

society is discussed. From this review it can be seen that it is necessary to implement 

a tool like a LMS to support e-learning in order to realise the benefits that LMSs offer 

and to improve the method used to deliver education. 
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CHAPTER 3 - THEORETICAL UNDERPINNING of 
RESEARCH 
 

3.1 Introduction 
 

The previous chapter highlighted relevant literature relating to South Africa’s Higher 

Education Institutions (SAs HEIs) in relation to the rest of the world, technology and 

collaboration for students and educators, technology acceptance in education, and 

SAs HEIs role in a knowledge society. It further highlighted pedagogical benefits and 

disadvantages of learning management systems (LMSs) to support education. This 

chapter discusses technology acceptance models (TAM), frameworks and theories 

that contributes towards developing a framework to promote a positive attitude 

towards technology acceptance in education. 

 

The information age requires keeping up with technology and technical methods in 

order to put institutions at the forefront. Researchers in education technology analyse, 

criticise, extend and rework models (an example for others to follow) and frameworks 

(a structure of ideas) so that their revisions can have a positive impact on education 

technology. “Many models of technology acceptance have been developed over the 

years, including: the Theory of Reasoned Action (TRA), Technology Acceptance 

Model (TAM), Motivational Model (MM), Theory of Planned Behavior (TPB), Combined 

Theory of Planned Behavior/Technology Acceptance Model (CTPB-TAM), Model of 

PC Utilization (MPCU), Innovation Diffusion Theory (IDT), and the Social Cognitive 

Theory (SCT). The key dependent variable in all of these models is intention and/or 

usage” (Oye, Iahad and Rahim 2014: 253).  

 

Any Information Technology (IT) system or application has to align with the 

requirements of both students and staff but most importantly, it has to appeal to human 

tendencies. The performance and efficiency of the educational tool must be 

communicated attractively. Naturally, the intention and attitude towards the use of an 

attractive product will be more than one that is not attractive. “The TRA and TPB rest 

on an underlying assumption that the best predictor of a behaviour is intention, which 
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is determined by attitudes and social normative perceptions regarding the behaviour” 

(Montano and Kasprzyk 2015). To this end, TAM includes Intention as one of its 

constructs. “The technology acceptance model is one of the most influential 

extensions of Ajzen and Fishbein theory of reasoned action (TRA)… TAM replaces 

many of TRA attitude measures with the two technology acceptance measures ease 

of use, and usefulness” (Oye, Iahad and Rahim 2012: 252). If an application is 

perceived as easy to use and useful to day-to-day needs, then the intention to use the 

application is greater.  

 

TAM and TPB were combined to form Combined Technology Acceptance Model and 

Theory of Planned Behavior (C-TAM-TPB), which,  
“Includes perceived usefulness, ease of use, and compatibility as determinants of 
attitude. Besides perceived usefulness and ease of use, compatibility is also an 
important factor affecting attitude. Compatibility is defined as the degree to which a 
new technology fits with the user's existing values, previous experiences, and current 
needs” (Ho, Hung and Chen 2013: 107).  

 

Like all products, an IT application needs to appeal to its market and be compatible to 

the purpose. Empirical support was found for the link between task and technology 

characteristics and user perceived task-technology fit (TTF). Results showed “TTF and 

usage together better explained the impact of information technology on individual 

performance (i.e., user-perceived accomplishment of individual tasks) than usage 

alone” (Gebauer, Shaw and Gribbins 2006: 260). In this case, the market is the 

students and staff that are to make use of it (keep in mind that the technological fluency 

of users vary). The electronic learning (e-learning) application (LMS) implemented has 

to be created with this in mind. An application for e-learning that is two-fold: one, that 

focuses on promoting the investment of the user’s time and effort and one that 

provides instructional guidance for its users to familiarise themselves with the 

technology. Firstly, the application should embody simplicity, visual appeal, speed and 

non-redundancy and marketability which deals with the promotion or motivation of 

these properties with the user’s needs and wants in mind. “The Motivational Model 

distinguishes effects of extrinsic and intrinsic motivation in influencing the level of 

technology acceptance” (Yoo, Han and Huang 2012: 943). Secondly, it should aim to 

teach and empower users to easily use general and specific functions to achieve tasks 

using technology. It should also provide them with guidance on how to use these 
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technologies parallel to each other. This should be a multi-faceted approach to tackling 

the issues faced by people of all abilities when it comes to integrated systems and e-

learning systems. Potential users of a system decide on whether to use or reject a 

system based on their beliefs about the system. The IDT theory supports this and 

“includes five significant innovation characteristics: relative advantage, compatibility, 

complexity, and trialability and observability” (Lee, Hsieh and Hsu 2011: 126). The IDT 

theory and TAM has some similarities in that the IDT theory’s relative advantage 

construct is similar to the Perceived Usefulness (PU) construct of the TAM and the 

complexity construct to the Perceived Ease Of Use (PEOU) of the TAM,  “although the 

sign is the opposite” (Lee, Hsieh and Hsu 2011: 126). 

 

SCT is  
“A theoretical framework, representing bidirectional relationships among an 
individual’s behavior, personal factors, and the environment… In SCT, coping self-
efficacy is a key self-regulatory cognition driving the perception or belief in one’s 
capability to manage environmental demands and effectively enact coping behaviors” 
(Schiavoa, Prinarib, Saitoc, Shojid and CC 2018: 19).  

 

The environment that the user is in has an effect on the user’s behaviour. A 

pressurised environment could cause a user not to cope with the demands of the 

environment. The adoption of a LMS in a pressurised environment could relieve some 

of the pressure by providing structure. Providing structure to the working methods 

could result in a reduction of pressure and ultimately positive behaviour or attitude 

towards the use of a LMS. The factors, revealed by this study, that affect PEOU and 

the proposed theoretical pedagogical framework could assist in promoting an 

environment with reduced pressure.  

 

The models listed above were combined to explain the relationship between 

employee’s level of technology acceptance and their actual intention to use 

information technology. 
“Venkatesh et al. (2003) proposed the Unified Theory for the Acceptance and Use of 
Technology (UTAUT) by synthesizing the Theory of Reasoned Actions (TRA) 
(Fishbein & Ajzen, 1975), the  Technology Acceptance Model (TAM) (Davis, 1989), 
TAM 2 (Venkatesh & Davis, 2000), the Motivational Model (MM) (Davis et al., 1992), 
the Theory of Planned Behavior (TPB) (Ajzen, 1991), the Combined Model of TAM and 
TBP (C-TAM-TPB), the Model of PC Utilization (MPCU) (Thompson, Higgins, & 
Howell, 1991), the Social Cognitive Theory (SCT) (Compeau & Higgins, 1995), and 
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finally the Innovation Diffusion Theory (IDT) (Moore & Benbasat, 1991)” (Yoo, Han and 
Huang 2012: 943).  

 

All of these models can measure (1) system quality, (2) service quality, (3) content 

quality, (4) learner perspective, (5) instructor attitudes, and (6) supportive issues. For 

the purposes of this study focus is placed on PEOU of the TAM. Although there are 

many usage models, theories and frameworks, the adoption of these theories and 

frameworks appears to be underutilised because even though educational institutions 

have been adopting LMSs “the utilization of such systems is still not within the 

acceptable levels” (Binyamin and Smith 2014). “TAM has evolved to become a key 

model in understanding predictors of human behaviour toward potential acceptance 

or rejection of the technology” (Marangunic and Granic 2015: 81). The means is 

available, however, the adoption of generally accepted practices requires attention. 

Although some of these frameworks date back some time, they still appear valid to SA 

HEIs, because they are endeavoring to move to a fully on-line teaching and learning 

platform as indicated in Appendix F (e-learning policy at the Durban University of 

Technology (DUT), Appendix G (e-learning Procedures and Guidelines), Appendix H 

(Government Gazette ODL Policy) and Appendix I (DHET Distance Education Policy).   

 

3.2 Technology Acceptance Models 
 

The TAM is a model that has evolved from the original TAM (Davis 1989) (Figure 3.1) 

to the TAM 3 (Venkatesh and Bala 2008) model. There are many extensions and 

developments to the TAM (Figure 3.6) that extend beyond the TAM 3. “Derived from 

the psychology-based theory of reasonable action (TRA) and theory of planned 

behaviour (TPB), TAM has taken a leading role in explaining users’ behavior toward 

technology” (Marangunic and Granic 2015: 81). TAM introduced the PEOU and PU 

constructs, by replacing certain measures from the TRA model. As shown in Figure 

3.1, TAM illustrates measures of PU, PEOU, Attitude, Behavioural Intention (BI) and 

Actual system use. From the studies below it can be seen that PEOU is determined 

by the environment and the individuals.   
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Figure 3.1 Technology Acceptance Model (Davis 1989)  

 

The TAM model (Figure 3.1) progressed through many iterations (developments and 

extensions). The original TAM model “does not provide an in-depth explanation of how 

the factor PU is formed or how it can be managed to improve user behaviour towards 

system usage” (Yousafzai, Foxall and Pallister 2007). Venkatesh and Davis (2000) 

developed an extension of the Technology Acceptance Model (TAM2) (Figure 3.2) to 

overcome this drawback.  

 
 

Figure 3.2 Technology Acceptance Model 2, Venkatesh and Davis (2000) 
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The extension of TAM by Venkatesh and Davis (2000) included additional social or 

external factors that contribute to perceived usefulness and system usage. The three 

constructs (PU, PEOU, and BI) of the original TAM model remained. TAM 2 

incorporated factors that influence the three constructs (experience, voluntariness, 

subjective norm, image, job relevance, output quality, and result demonstrability). 

Figure 3.3 defines the determinants. 

 

Figure 3.3 Determinants of perceived usefulness, Venkatesh and Bala (2008) 

 

TAM 2 (Venkatesh and Davis 2000) and the determinants of PEOU (Venkatesh 2000) 

were combined to form an integrated model of Technology Acceptance Model 3 (TAM 

3) illustrated in Figure 3.4. TAM 3 introduces three relationships that were not 

empirically tested in previous acceptance models. “With increasing hands on 

experience with a system, a user will have more information on how easy or difficult 

the system is to use” (Venkatesh and Bala 2008: 281). Venkatesh and Bala (2008: 

281) state that “experience will moderate the relationship between i) perceived ease 

of use and perceived usefulness; ii) computer anxiety and perceived ease of use; and 

iii) perceived ease of use and behavioural intention”.  The focus for this study is PEOU. 

Venkatesh and Bala (2008) define the determinants of PEOU (Figure 3.5) as being 

computer self-efficiency, perception of external control, computer anxiety, computer 

playfulness, perceived enjoyment, and objective usability.  One of the objectives of 

this study is to expand on the TAM 3, as defined by Venkatesh and Bala (2008), by 
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identifying any other determinants of PEOU relative to the DUT environment. The 

themes identified in this study was put together from other studies as outlined in 

Chapter 2. This study determines the effects of technology literacy and aptitude, ease 

of use (knowledge on how to use a LMS), software user friendliness and functionality 

as influencing factors on computer self-efficacy. The remaining factors (Internal 

support, policies and procedures, time and training and development), are new factors 

tested on TAM 3.  

Figure 3.4 Technology Acceptance Model 3, Venkatesh and Bala (2008) 

 

 
Figure 3.5 Determinants of perceived ease of use, Venkatesh and Bala (2008) 
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Figure 3.6 Development and Extensions to TAM (Marangunic and Granic 2015) 
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All the TAM models offer a way to predict whether users will accept and use 

technology, based on different constructs. It suggests that when users use new 

technology, certain factors control how, when and if, they will use it. “A key purpose of 

TAM is to provide a basis for tracing the impact of external variables on internal beliefs, 

attitudes, and intentions. It suggests that PEOU, and PU are the two most important 

factors in explaining system use” (Legris, Ingham and Collerette 2003: 192). In 

addition, TAM suggests that PU “will be influenced by perceived ease of use because, 

other things being equal, the easier a technology is to use, the more useful it can be” 

(Venkatesh 2000). TAM has been cited in many empirical studies, discussed later, to 

show user acceptance of technology in higher education. “TAM evolved into a leading 

model in explaining and predicting system use” (Marangunic and Granic 2015: 86). 

According to Davis (1986) the attitude of a user towards using a system is a major 

determining factor on whether the system is used or not. “Perceived ease of use has 

a causal effect on perceived usefulness” (Davis 1986: 24). 

 

Venkatesh (2000) used a theoretical model to understand the determinants of system- 

specific PEOU at three different organisations. It was found that a person’s beliefs are 

the strongest determinants of system-specific PEOU. The findings point to,  

“The need for an increased focus on individual difference variables in order to enhance 
user acceptance and usage, rather than over-emphasizing system-related perceptions 
and design characteristics as has been done in much prior information systems and 
human-computer interaction research” (Venkatesh 2000).  

 

The outcome was that general computer training programs are required since this skill 

clearly has a strong influence on the acceptance and continued use of systems. 

“Training can be used to help users develop favourable perceptions of different 

determinants of perceived usefulness and perceived ease of use” (Venkatesh 2008: 

299). While learner perspectives and educators’ attitudes can be linked to PU and 

PEOU, training can be linked to supportive issues. The implementation of the LMS, on 

the other hand, links to system quality, service quality and content quality of the IS. 

Pandey and Pandey (2009)  state that some of the earlier benefits that highlight system 

quality, service quality and content quality, include control over users, providing a 

secure environment, learner and course centric, shared knowledge, comprehensive 

access control, and continued contact with former and future students.  

71 
 



  

 

There are many reasons or variables that explain why people use a system. “They 

believe it will help them perform their job better” (Davis 1989: 320). One of these 

variables is called Perceived Usefulness. Even if a system is believed useful, the user 

may believe that the system is difficult to use and that the effort required to use a 

system outweighs the performance benefits. “That is in addition to usefulness, usage 

is theorized to be influenced by Perceived Ease Of Use” (Davis 1989: 320). “PEOU, 

in contrast, refers to the degree to which a person believes that using a particular 

system would be free of effort" (Davis 1989: 320) or that the system will be 

uncomplicated. Davis (1989: 320) claims that “an application perceived to be easier to 

use than another is more likely to be accepted by users”. If the system is perceived to 

be difficult to use then the user may find an alternate method of doing the job instead 

of using technology. The purpose of the proposed theoretical pedagogical framework 

is to make the transition from traditional teaching methods to an e-learning 

environment  more controlled which may influence the PEOU on the technology 

thereby preventing the user from finding alternate methods of doing the job. The 

themes functionality and ease of use (dependent on skill level of the user) was used 

in this study to test the effects on PEOU. 

 

Over the years, there have been numerous studies in support of the TAM, TAM 2 and 

TAM 3 Models. Some studies add constructs to the TAM models as determinants or 

anchors to the variables PU and PEOU. “The anchors suggested by Venkatesh (2000) 

are computer self-efficacy, computer anxiety, and computer playfulness, and 

perceptions of external control (or facilitating conditions)” (Venkatesh 2008: 278). 

According to Venkatesh (2008) self-efficacy is the user’s beliefs with regards to his or 

her ability to use a system, external controls relate to organisational resources and 

support structure to simplify the use of a system and computer playfulness refers to 

how motivated the user is to use a system. The TAM 2 and the determinants of PEOU 

was combined to form an integrated TAM 3. “Individuals form perceived ease of use 

about a specific system by anchoring their perceptions to the different general 

computer beliefs and later adjusting their perceptions of ease of use based on hands-

on experience with the specific system” (Venkatesh 2008: 279). For the purpose of 

this study, focus is placed on PEOU and the anchors to PEOU in a LMS environment. 
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One of the objectives of this study is based on the TAM. It is therefore important to 

understand the model and the iterations the model has gone through in order to 

understand how to extend the model based on the case of DUT academic staff using 

a LMS. As explained earlier in this section, TAM explains users’ behaviour towards 

technology. The relevance to this study is to understand what factors affect the PEOU 

construct of the TAM model regarding the use of LMS software in the DUT 

environment. The questionnaire was designed using aspects from literature and 

empirical studies (discussed in Chapter 2) using the TAM models that could identify 

areas that could impact on PEOU of the TAM relative to the environment in which the 

software was being used. It is to be seen how a person’s beliefs influence PEOU and 

the amount of effort they perceive is required to use the system. 

 

3.3 Using models and frameworks to identify factors that influence adoption of 
new technology 
 

TAM has effectively been used in studies on higher education relating to LMSs and 

empirical studies prove that the constructs effectively measure the users’ intention to 

use technology like LMSs (Goh, Hong and Gunawan 2013; Alharbi and Drew 2014; 

Binyamin and Smith 2014). 

 

3.3.1 Using TAM for LMS technology 
 

“From the traditional and passive styles of learning to interactive and collaborative 

learning, higher education nowadays use learning management systems (LMSs) to 

provide 24/7 accessibility to course materials” (Goh, Hong and Gunawan 2013: 367). 

Goh, Hong and Gunawan (2013: 367) advocate that “researchers seek to understand 

the relationship between perceptions about technology (such as PU, PEOU) and 

usage behaviour of students in adopting technology as a learning tool”. The scope of 

one such study (Goh, Hong and Gunawan 2013) was to determine the actual use of 

the LMS Moodle by students by exploring the perceptions in using the LMS with 

regards to PU and PEOU for learning. Hundred and seventy (170) responses were 
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collected from an online questionnaire to students within a private educational 

institution that moved from the Backboard (BB) LMS to the Moodle LMS. Google Doc 

was used to administer the online questionnaire to collect the quantitative and 

qualitative data. Word of mouth, Facebook and Twitter was used to distribute the 

questionnaire and emails were used to encourage participation in the questionnaire. 

The questionnaire comprised of quantitative close-ended questions (multiple –choice 

and Likert scale items) and open-ended (qualitative) questions. The result was a 

positive reaction towards PEOU of the Moodle LMS and the respondents agreed that 

the LMS “is easy to use and useful to help them in learning. However, the results found 

that there is a lack of interaction with the lecturers and peers in Moodle” (Goh, Hong 

and Gunawan 2013: 370).  

 

The research reported on in this dissertation, seeks to understand the same, but from 

the perspective of educators’ use of the LMS. It was stated that “TAM is a robust model 

to assess technology acceptance among teachers and predict the actual use of IT 

tools in teaching and learning” (Goh, Hong and Gunawan 2013: 368). “Lecturers not 

only can use the LMS to share lecture notes and learning resources, they can also 

promote collaboration and interactivity amongst students” (Goh, Hong and Gunawan 

2013: 368). It is to be determined whether the educators perceive the LMS as easy to 

use.  

 

A quantitative study by Alharbi and Drew (2014) modified the TAM model to assist 

public universities, mainly in Saudi Arabia, and validated the relationship between 

PEOU, PU, attitude towards usage, and overall impact on BI to use the LMS. External 

variables (lack of LMS availability, job relevance, and LMS usage experience) were 

included as possible constructs in the study. A voluntary online survey was used to 

collect data. The questions in the questionnaire was constructed from literature and 

from the TAM model constructs, in the context of LMS usage, to ensure validity. A pre-

test of the questionnaire was done, by two English speakers, to avoid wording 

problems and ambiguities. The questionnaire was also available in Arabic due to the 

native language of the academics at Shaqra University. The back translation method 

was used so that both versions, English and Arabic, converged. The participants were 

from different colleges and departments, at Shaqra University. Non-probability 

convenience sampling was used. The first section of the questionnaire used nominal 
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scale to gather demographic details (gender, age, teaching experience, academic rank 

and administration position, academic field, faculty and departmental information, and 

previous experience with LMS) and the second section used a 7-point Likert scale on 

TAM constructs. It was distributed to 109 academics with a URL and a choice of 

language. Sixty-nine responses were received of which 59 were valid. “This study 

confirms other empirical evidence and findings based on TAM. Further, the study 

successfully confirms the applicability of TAM in the Arab world, specifically in Saudi 

Arabia in higher-education settings” (Alharbi and Drew 2014: 153). The results showed 

that the environment influences the framework, and the lack of access to the LMS had 

an effect on the relationship between the TAM ease of use and usefulness constructs. 

Lack of LMS availability does not mean that academics perceive a LMS as difficult to 

use. Job relevance had a strong relationship with TAM construct PU. Prior experience 

with LMS usage was also analysed. It was interesting that the “results for both 

experienced and inexperienced users confirm the original TAM findings. Within this 

study, inexperienced users indicated a higher degree of positivity towards LMS 

adoption” (Alharbi and Drew 2014: 153).  

 

Another similar study was conducted in Saudi Arabia. The perceptions, acceptance 

and use of the LMS, by students, at the King Abdulaziz University (KAU) in Saudi 

Arabia was tested in a study by Binyamin and Smith (2014). The study aimed to 

understand which factors lead to actual use of the LMS, by analysing the association 

between the actual use of the LMS by students and 5 external variables (prior 

experience of LMS, satisfaction, social influence, computer self-efficacy and the 

educators’ role). The motivation for the research was the limited research about Saudi 

students LMS use and external factors. The study was aimed at students at the 

university at different levels and different fields of study. A non-probability convenience 

sampling technique was employed. Google forms, an online tool, was used to 

administer questionnaires to collect data. The questionnaire was emailed to the 

students via a link and was accessible for 3 weeks. Only 31 students showed interest 

in responding. A decision was then made to distribute the questionnaire manually. A 

total of 150 responses were received after manual distribution and 142 were used for 

analysis. Section one gathered information on the students demographics (age, 

gender, prior experience with LMS, education level, field of study and GPA) whilst 

75 
 



  

section two involved the TAM constructs and external variables. The 7-point Likert 

scale rating was used for 38 items that were adapted from literature to ensure reliability 

and validity. The English and Arabic versions of the questionnaire followed the same 

process as adopted by Alharbi and Drew (2014). Statistical Package for the Social 

Sciences version 24.0 (SPSS) was used to draw statistics. The results were that the 

external variable, students rated educators’ role, was the most influential factor on 

LMS usage, followed by students’ satisfaction. Results showed that Saudi students 

perceive a LMS positively. “Spearman rank correlation test demonstrates that the 

students’ use of LMS is associated with the 5 external variables: prior experience with 

LMS, satisfaction, social influence, computer self-efficacy and teacher role”  (Binyamin 

and Smith 2014). “The research provides fundamentals for LMS acceptance and 

usage; therefore, the study can be used during the development stage of LMS to 

ensure the adoption of the proposed factors” (Binyamin and Smith 2014). The 

questionnaire for this study included similar demographic variables and adopted a 

similar rating Likert scale as the two studies mentioned above. 

 

The study by Goh, Hong and Gunawan (2013) was conducted to understand the 

relationship between perceptions and the use of technology. The relevance to this 

study is that the research reported on in this dissertation, seeks to understand the 

same, but from the perspective of educators’ use of the LMS. The study by Alharbi 

and Drew (2014) looked at external factors that affect the constructs in the TAM model. 

Some of the questions in this study used the LMS availability and LMS usage 

experience from Alharbi and Drew (2014) study, together with literature, as two areas 

that could influence PEOU. Alharbi and Drew (2014) also used the two languages as 

part of the survey, English and Arabic. This idea was adopted for this study. Telephonic 

translations for the questions were available to participants who did not understand 

the questions. This resulted in a higher response rate. Furthermore, Alharbi and Drew 

(2014) used different colleges and departments. This study used a similar approach 

but instead used all faculties across all departments within the chosen campuses. The 

design of the questionnaire for this study was based on the study by Alharbi and Drew 

(2014). The first section was used to gather demographic details and the second 

section used a Likert scale rating system on themes that could possibly influence the 

TAM constructs. The results from this study confirms the applicability of TAM in SA 
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HEI towards PEOU of LMS software. It further showed that the environment does 

influence the TAM. 

 

3.4 Information Systems Success Model 
 

The Information Systems Success model (Figure 3.7) was published in 1992 by 

DeLone and McLean (2003: 9) “as a framework and model for measuring the complex 

dependent variable in IS research”. It was as a result of theoretical and empirical 

research findings in the 1970s and 1980s. The purpose of the model was to combine 

research on information system success and to provide guidance for other 

researchers. Over the years research contributions “that apply, validate, challenge and 

propose enhancements” (DeLone and McLean 2003: 9) to the original model were 

evaluated and an updated model was presented. Delone and Mclean’s Information 

System Success Model measures technical success, semantic success, and 

effectiveness success. The changes applied were as a result of research by Shannon 

Weaver’s framework in 1949 and R.O. Mason’s extensions in 1978. The model 

suggests that, 
“An IS is first created, containing various features, which can be characterized as 
exhibiting various degrees of system and information quality. Next, users and 
managers experience these features by using the system and are either satisfied or 
dissatisfied with the system or its information products” (DeLone and McLean 2003: 
11). 

 

DeLone and McLean (2003) advocate that using the system influences the user in his 

or her work conduct which collectively impacts the organisation.  
“The first dimension, user behaviour, based on the generic TAM, includes four factors: 
Perceived Usefulness (PU), Perceived Ease Of Use (PEOU), intention to use (ITU), 
and system use (SU)” (Wang and Wang 2009: 763). While TAM is the most widely 
used model in explaining system usage, the Delone and Mclean “IS success model is 
one of the most widely used models for evaluating the success/failure of IS 
implementation” (Wang and Wang 2009: 763).  
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Figure 3.7 D&M Information System Success Model (DeLone and McLean 2003) 

 

Fabito (2017) sought to determine the critical success factors (CSFs), as identified by 

literature and expressed by both the TAM and the Information Success Model, that 

affect BI of the students to use mobile learning (m-learning) and to further determine 

which demographics significantly affect students BI to use m-learning. The CSFs were 

grouped into the following categories: learner’s characteristics, instructor’s 

characteristics, system quality and m-learning environment, institution and service 

quality, course and information quality, and motivation. The study was conducted at a 

university in the Philippines. The 46 respondents, from the College of Computer 

Studies – National University, selected through convenience sampling, were used to 

test the CSFs. Regression was used to indicate the link between BI to the actual use 

of m-learning. Questionnaires about e-learning were reconstructed to relate to m-

learning. The results showed that the majority of the respondents used a learning 

management tool with only 2% that did not. The demographics, age (tested by a one-

way AVONA) and gender (tested by Chi-square), did not affect the BI, but learners 

whose mobile capabilities was higher to access material, had a positive link to m-

learning. Furthermore, the use of the mobile phone to access the learning 

management tool had no link on the BI to use m-learning. Those students who did not 

use their mobile phones to study their courses, resulted in a negative BI to use m-

learning compared to those that did. The educator’s characteristic, the m-learning 

environment, course and information quality, and motivation was seen as predictors 

for the learner’s BI to use m-learning.  
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A qualitative research, by Halonen, Acton, Golden, and Conboy (2009), used the 

Delone and Mclean success model (2003) as a descriptive tool to describe the 

success of a virtual learning environment, as perceived by students, from a service 

perspective at a private institution offering vocational adult schooling. The source of 

the information was prior research. The study focused on degree qualifications and 

not individual courses or modules. It applies the Delone and Mclean success model to 

an entire e-learning environment and discusses how the model was used and 

developed over time in different environments. The approach used was a case study 

to help understand the success of the environment. Empirical data was collected from 

a quantitative questionnaire, consisting of 29 closed questions and three open-ended 

questions, administered over the web to students of basic or vocational examinations 

in computing or information systems. The data helped illustrate the use of the 

environment. The questionnaire also gathered information about the respondent’s 

background which was used to determine if the respondent met the target group 

criteria. The closed questions adopted Likert’s 5 step rating scale. Content analysis 

(descriptive statistical analysis) was used to analyse the responses. The requirements 

were that the virtual learning environment be used throughout the day, and must have 

been accessed in the past 1.5 months. The target group was 64 students of which 25 

students responded. A web-based learning platform, using Moodle, was in use for ten 

years at the institution. E-learning coursework was asynchronous implying that the 

students worked during the day and studied in the evenings. The conclusions drawn 

from the study is that the Delone and Mclean’s 2003 model “can be used as a 

descriptive tool when evaluating a virtual learning environment. The six dimensions 

offer possibilities to explore and describe the environment from several approaches” 

(Halonen et al. 2009). The Delone and Mclean 2003 model was adapted and new 

measures were added. “Five measures (system quality, service quality, use, user 

satisfaction and net benefits) were interpreted positive. Information quality was 

perceived good but more material was desired into the environment” (Halonen et al. 

2009). The model gave a clear impression of the usability of the virtual learning 

environment. Despite the positive conclusion, it is questionable if the right questions 

were asked. Also, respondents were all adult students so it’s unclear how the younger 

generation would have responded to the same questions and the differences in 

measures because of age. Furthermore, the pedagogic approach adopted by 
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educators was not in the scope of the study and no discussion was made on 

technological solutions. 

 

DeLone and McLean (2003) advocate that an information system has many features 

which demonstrates the quality of the system. Only by using the system can the users 

experience the features and then decide if they are satified with the system or not. 

Similarly, this study seeks to determine if users perceive LMS use in HE as a positive 

enhancement to delivery of education or not.  Part of the information system success 

model by DeLone and McLean (2003) is based on the TAM model. It extends the model 

to incorporate system use. This study uses the TAM 3 model to determine what 

external factors contribute to PEOU which ultimately could affect the use of the LMS 

if perceived negatively. This study identifies these factors and creates a pedagogical 

framework to ensure that crucial factors are considered when adoption a LMS. If the 

adoption of the LMS is successful this could result in promoting positve perceptions of 

ease of use right at the onset. The theory from the IS success model was used to build 

the pedagogical framework however the success or failure of the LMS implementation 

was not evaluated and is not in the scope of this study. 

 

The first study discussed, determines which demographics significantly affect usage. 

Demographics age and gender was used in this study to indicate the influence on 

PEOU. The study by Halonen et al. (2009), applies the Delone and Mclean success 

model to an e-learning environment. The approach used was a case study. The data 

helped illustrate the use of the Delone and Mclean success model in different 

environments. The limitation of the study was that the pedagogic approach adopted 

by educators was not in the scope of the study. This study however takes into account 

lecturers and illustrates how the environment at DUT influences the PEOU of the LMS.  

 

3.5 Technological pedagogical content knowledge framework (TPACK) 
 

The pedagogical design framework (TPACK) for e-learning focuses on using IT to 

overcome the limitations of other educational systems, which in itself, would be the 

appeal that is supposed to be apparent to users. TPACK is an evolution of the original 

pedagogical content knowledge (PCK) developed in 1986 by Lee Shulman. The TPCK 

80 
 



  

framework by Angeli and Valanides (2009) (Figure 3.8) illustrates the areas that 

overlap to form the TPCK framework. TPACK “is primarily used in the field of 

education” (Sobel and Grotti 2013: 255) and occasionally in library settings. It makes 

use of several teaching principles and perspectives to accomplish this task. This 

framework “is most suitable for technologies that will directly affect large number of 

individuals” (Sobel and Grotti 2013: 256) like educators and students. The Alignment 

Principle in educational learning is one of the methods implemented in the framework. 

It focuses on imposing consistency throughout the learning process, and could 

theoretically be effective in changing the behavior and attitude of learners and 

lecturers toward e-learning. “The framework makes use of constructive and social 

teaching methods to enable the student to perform better and , as a result, increase 

the reputation of the e-learning technology used” (Meyers and Frietas 2004). Meyers 

and Frietas (2004) go on to state that “Pedagogical frameworks describe the broad 

principles through which theory is applied to learning and teaching practice.” 

 

 
Figure 3.8 TPCK framework by Angeli and Valanides (2009). 

 

The TPACK model allows educators to “pose their own procedural structures to ensure 

that they are not overwhelming students with technology while still providing 

opportunities for students to utilize technologies to assist their learning” (Vu, 

Fredrickson and Moore 2017: 163). The framework in Figure 3.8 shows competencies 

that educators need to develop to be able to use information and communication 

technology (ICT) to teach. “Teachers have been increasingly expected to be capable 

to integrate technology into their instruction for innovative teaching” (Wu 2013). The 
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pedagogical framework does well to increase the performance of people already 

making use of Information technology but falls short on its ability to persuade potential 

and infrequent users (of various age groups and economic denominations) of the 

benefits of e-learning technology. This is especially true of enduring misconceptions 

fueling the negative perception and distrust of IT as a means of teaching and 

organising. These misconceptions are related to the security, stability and simplicity of 

IT and much of it has little to do with e-learning but, nevertheless, has a cumulative 

psychological effect that dissuades people from using it.  

                                   

Figure 3.9 The stages of TPACK. Reproduced by permission of the publisher, © 2012 by tpack.org 

 

Figure 3.9 infused the TPACK and the Universal Design Learning (UDL) framework to 

cater for the needs of all students, including those with special needs. In order for 

educators to teach students with disabilities and at-risk students, this framework was 

proposed as a “sound and conceptual framework to aid the development of such 

teacher knowledge” (Herring, Koehler and P 2016). This blended framework “would 

enhance the collaboration between general and special education and would increase 

teacher efficacy to teach diverse and exceptional students” (Herring, Koehler and P 

2016).  

“The term techno-pedagogy refers to using technology to teach. It consists of 3 
knowledge areas “namely: content, pedagogy, and technology. Content is the subject 
matter that is to be taught. Technology encompasses modern technologies such as 
computer, Internet, digital video and commonplace technologies including overhead 
projectors, blackboards, and books. Pedagogy describes the collected practices, 
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processes, strategies, procedures, and methods of teaching and learning” (Thakur 
2015: 183).  

 
“At the core of the TPACK framework, there are three areas of knowledge: CK (ie. 
Knowledge about the subject matter that is to be learned or taught), PK (ie, knowledge 
about the processes, practices or methods of teaching and learning and knowledge 
about educational aims, values and purposes) and technology knowledge (ie, 
knowledge about more commonplace technologies including overhead projectors, 
blackboards and modern technologies, such as computers, the Internet, interactive 
whiteboard” (Wu 2013). 
 

 

The theoretical pedagogical framework proposed in this study is based on the 

framework in Figure 3.9. The TK, CK and PK components are incorporated into the 

last layer of the proposed framework. 

 

Wu (2013) state that “research in which the TPACK framework is explicitly used in 

exploring teachers’ teaching with technology has been flourishing”. Wu (2013) 

conducted an empirical study to systemically review studies published from 2002-

2011, that explicitly explore educator’s TPACK. The researcher assessed at the status 

of the TPACK studies, what sample groups were used, what subject domains were 

used, and what research methods were adopted. The Social Science Citation Index 

(SSCI) database was used as a source of information or literature in which the 

keywords “technological pedagogical content knowledge”, “TPCK”, “TPACK” was 

used to extract only journal papers. The extracted papers were systemically screened 

to ensure that they were empirical studies relating to TPACK research. A total of 24 

empirical studies were used for the study.  The results from the number of papers 

published “suggest that the TPACK research has received increasing attention from 

researchers and educators” (Wu 2013). The results from the sample groups imply that 

the TPACK studies tended to be conducted in teacher education contexts” (Wu 2013). 

The subject domain showed that science and mathematics are the two major subjects 

in the domain-specific TPACK studies. This could be attributed to the fact that “science 

and mathematics are relatively more abstract to students, and science teachers and 

maths teachers may be more tended to adopt technologies to help students overcome 

their learning difficulties” (Wu 2013). With regards to research methods, various 

research methods were used by education researchers.  
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The TPACK framework is mostly used in pedagogy. It uses constructive and social 

teaching methods to promote e-learning technology. The framework identifies skills 

that lecturers need to be able to use technology to enhance their teaching. It focuses 

on using technology to overcome barriers. This model allows lecturers to use their own 

teaching methods whilst incorporating technology into their teaching. The TPACK 

framework was used as a basis for developing the proposed pedagogical framework 

in this study. The proposed framework incorporates the three areas of knowledge into 

the lower level of the framework. 

 

3.6 The Activity Theory 
 

The Activity Theory (AT), developed by Yrjö Engeström, originated in Soviet Russia. 

It was based on work by Lev Vygotsky, Alexei Leont’ev and Sergei Rubinstein on 

cultural historical psychology. It is sometimes called the Cultural-Historical Activity 

Theory and has since been applied in educational environments. Similar to most 

frameworks and theories, the AT has also gone through enhanced development. 

Figure 3.10 illustrates the AT.  

• Object is being neutral or unbiased about the reality; items are considered objective 

with social and cultural properties. 

• Subject – actors (people) engage in activities (mental process) 

• Community – people involved in the activity  

• Tools – the items (or concepts) used in the system. As the knowledge grows the 

tools influences the interaction and experience of the actors (people). The use of 

the tools helps to gather social knowledge. 

• Division of labor – social division of activities among actors(people) 

• Rules – guidelines governing the activities 

 

84 
 

http://en.wikipedia.org/wiki/Lev_Vygotsky
http://en.wikipedia.org/wiki/Aleksei_N._Leontiev


  

 
  

Figure 3.10 The Activity Theory by Yrjö Engeström (Wheeler 2018) 

 

Wheeler (2018) states that,  

“In Activity Theory people (actors) use external tools (e.g. hammer, computer, car) and 

internal tools (e.g. plans, cognitive maps) to achieve their goals. In the social world 

there are many artifacts, which are seen not only as objects, but also as things that are 

embedded within culture, with the result that every object has cultural and/or social 

significance. Tools (which can limit or enable) can also be brought to bear on the 

mediation of social interaction, and they influence both the behavior of the actors 

(those who use the tools) and also the social structure within which the actors exist 

(the environment, tools, artifacts).” 

 

For this study the people are the academic staff at DUT, the external tool is the 

computer and the internal tool is the frameworks used in implementing software. The 

tools being the BB LMS influences the behaviour and perceptions of the users thereby 

affecting the environment to which the users belong. This influence can affect the 

PEOU of the software which could render the continued use of the LMS as successful 

or unsuccessful. Interaction between students and lecturers and the behaviour of 

lectures are influenced by technology. Tools could possibly limit interaction thereby 

affecting the PEOU of the tool.  AT is used for qualitative research including case 
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studies. It is used to understand a phenomenon and find patterns in data. The 

phenomena to be understood in this study is PEOU of the BB LMS at the DUT. The 

qualitative findings revealed how the respondents perceived the use of the BB LMS.  

 

3.7 Expanding the Technology Acceptance Model and Building a Framework 
 

Literature, as highlighted earlier, expanded on the TAM models to show external 

factors that influence the constructs in those TAM models. This study will highlight the 

external factors, as experienced by the users of a LMS, the academics, which affect 

PEOU. In order to use e-learning technology effectively, it is imperative to consider the 

perception of the user to determine intent on using the LMS. The objectives of this 

study is; to evaluate the respondents perceptions and attitudes regarding ease of use 

of LMS technology, to determine the external factors that have a significant influence 

on PEOU and to expand on the TAM 3 as defined by Venkatesh and Bala (2008), and 

to further propose a framework that will promote a positive attitude towards the 

adoption and use of LMS technology in education.  

 

As mentioned in the scope of this study (Chapter 1), the categories of technology 

literacy and aptitude, Internal support, policies and procedures, ease of use 

(knowledge on how to use a LMS), software user friendliness, functionality, time and 

training and development have been identified in literature, to sometimes have an 

effect on technology acceptance. This study assesses which of these factors influence 

the use of LMS technology acceptance. As per the definition of the determinants 

(Figure 3.5), the categories technology literacy and aptitude, software user 

friendliness, ease of use (knowledge on how to use a LMS) and functionality, is based 

on the current computer self-efficacy determinant of the TAM 3. The remaining four 

concepts measured is new determinants that was assessed. The TAM 3 model was 

changed accordingly. 
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3.8 National Support for e-learning 
 

The department of education supports e-learning as a resource for teaching and 

learning in the same way that a text book is considered a resource. No distinction is 

made in the category of resource. One of the aims for the DUT e-learning project was 

to produce an e-learning policy. The policy (Appendix F) was delivered in the form of 

an institutional policy approved by Senate (dated September 2016) and an e-learning 

procedures and guidelines document compiled to support the policy (Appendix G). 

The policy references the DHET Distance Education Policy (Appendix I). There is a 

strong encouragement in the form of government legislation in section 3 and section 

7 of the 2013/2014 Department of Education White Paper for the post-school 

education and training, approved by cabinet. Both these documents have a very 

thorough reference section so that the policy embedded in the DUT approved policy 

cross-referenced the references made in the white paper (national policy), meaning 

that these documents are in line and follow through from one to the other. In 2012, the 

Minister of Education released a Green Paper for Post-school education and training 

for public comments. Nearly 200 responses were received confirming an interest in a 

post-school education and training policy. The feedback received from this Green 

Paper was read and considered. This led to the development of the White Paper 

(2013). The White Paper considered other approved National policies, for example the 

National Development Plan, The New Growth Path. The White Paper outlines a 

framework “that defines the Department’s focus and priorities, and that enables it to 

shape its strategies and plans for the future […] to improve the capacity of the post-

school education and training system to meet South Africa’s needs” (Africa 2013). It 

focuses on the college system, for example technical and vocational education and 

training (TVETs) and community colleges, universities, private colleges, disabilities, 

different modes of learning, the link between education and the workplace and related 

teaching and learning aims. The policy for the provision of Distance Education in South 

African Universities (2014) (appendix I) covers importance of distance education, the 

technological needs in SA, quality, distance education as a “mode of provision” (Africa 

2014), and the planning, funding and quality controls that need to be in place. There 

is a draft framework (appendix H) on Open Learning Policy for Post-School Education 

and Training which  “provides a framework for, and to direct, the implementation of 

open learning in the PSET system” (Africa 2017) as explained in the 2014 White 
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Paper. It discusses open learning concepts, international trends, and legislature and 

policies within SA.  

 

Although literature from over a decade ago from the Partnership for Higher Education 

in Africa stated that in Africa “the deployment of technology in support of teaching and 

learning is governed by myriad documents ranging from White Papers to draft policy 

documents” (Ngugi et al. 2007), the case of DUT using a LMS shows that the literature 

is still relevant to HEIs who are still in the process of going the e-learning route. The 

actual use of technology in education “tends to emerge as an afterthought” (Ngugi et 

al. 2007). Kenya had a draft framework in 2007, which was not passed into law. SA, 

on the other hand, did not have a “national policy governing educational technology, 

[but] a space for innovation and creativity has been opened up in institutions of tertiary 

education” (Ngugi et al. 2007). The survey revealed that in the case of SA, this 

innovation was created by groups working together without “national or institutional 

support needed to integrate their efforts fully into the educational system” (Ngugi et al. 

2007). This, however, has changed as revealed by the case of DUT academic staff 

using a LMS. The community of practice groups allowed the stakeholders at DUT to 

take the institution to an e-learning platform. It is logical to follow the advice from 

literature from the beginning to ensure success so that common mistakes and errors 

from failed experiences can be mitigated. 

 

National support is integrated into the proposed pedagogical framework at the highest 

level to illustrate the importance that policies and funding plays in adopting a LMS. 

Having national support for the e-learning strategy may promote consistency amongst 

the HEIs in SA. Having national support for e-learning shows the importance of 

technological needs in SA HEIs delivery of education. Without the appropriate national 

support, the adoption could result in a failed implementation which could result in 

negative PEOU of the LMS. 

 

3.9 Summary  
 

There are numerous frameworks, models, policies and theories that support teaching 

and learning in various disciplines. Similarly, there are various technology adoption 
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and usage models and this chapter highlighted some of these models. This chapter 

discusses the iterations and developments that led to the technology acceptance 

models (TAM). The information systems success model and TPACK are also 

discussed in terms of how they identify factors that influence adoption of new 

technology into education.  Literature about these models and studies confirming 

findings about these models where used to either design the questions for the 

questionnaire or used as input towards the proposed pedagogical framework. The 

TPACK model was used to develop the lowest level of the proposed framework. The 

top level of the proposed framework considered national support to be an important 

factor with policies and funding playing an important role in the adoption of LMS 

technology into education.  
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CHAPTER 4 - RESEARCH METHODOLGY 
 

4.1 Introduction 

 

The preceding chapter highlighted the frameworks that support the use of technology 

and empirical studies that suggest successful use of the frameworks. The research 

methodology adopted is explained in this chapter. The research design dictates the 

target population, sampling frame, sample and the sample size. The data collection 

methods and instruments used is also provided. The data analysis process is 

presented. A detailed discussion describes the pilot study and the conclusions drawn 

from the pilot study followed by a discussion of the main study. An explanation of the 

research ethical considerations is given.  

 

4.2 Aim 
 

The aim of this study is to create positive attitudes with regards to e-learning and to 

encourage the use of software that support e-learning namely a learning management 

system (LMS). The Technology Acceptance Model 3 (TAM 3) (Venkatesh and Bala 

2008) is one of many user acceptance and usage behavioural models explaining the 

inter-relationship between Perceived Ease Of Use (PEOU), Perceived Usefulness 

(PU), and Behavioural Intention (BI) to use. One of the objectives of this research 

(using the quantitative analysis) was to extend this model by researching the factors 

that influence Higher Education lecturers’ perceptions towards the use of a LMS to 

deliver electronic learning (e-learning). Extending the TAM 3 (Venkatesh and Bala 

2008) provides a better understanding of the barriers to be overcome by this specific 

subgroup of users, to create positive attitudes towards e-learning and to promote the 

use of e-learning. The qualitative analysis was used to identify factors that support an 

adoption framework. 
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Figure 4.1 Other factors that may affect PEOU in the Technology Acceptance Model (Venkatesh 
2008)   

  

Figure 4.1 illustrates which area of the TAM this study focuses on in terms of the 

influence of additional factors on the PEOU construct. 

 

4.3 Objectives 

The high-level aim was to improve usage of LMSs by lecturers. To achieve this, the 

factors that influence PEOU and strategies to improve PEOU by lecturers were to be 

identified. 

 

The objectives were to evaluate the emotions, beliefs and attitudes of lecturers with 

regards to the use of the LMS to enhance teaching and to determine if or how the 

individual’s demographics influences the use of the LMS. This was done by conducting 

a case study analysis (the case of Durban University of Technology (DUT) academic 

staff using the Blackboard (BB) LMS). Using the data gathered, the factors that 

influence PEOU was used to expand on the TAM 3, as defined by Venkatesh and Bala 

(2008). Thereafter a framework is proposed to promote positive perceptions of ease 

of use for e-learning (technology in education). 

 

Perceived 

Usefulness 

Behavioural 

Intention to 

Use 

TAM 

Perceived 

Ease of Use 

? ? ? 
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In order to achieve the above, the following was assessed: 

• Technology literacy and aptitude 

• Ease of use (knowledge on how to use a LMS) 

• Software user friendliness  

• Functionality 

• Software support (i.e. Internal DUT support) 

• Policies and procedures  

• Time  

• Training and development 

 

4.4 Research questions 

 

As stated in Chapter 1, the research was intended to answer the following questions: 

• Do academic staff members think there is sufficient support to ensure a PEOU 

positively within the LMS? 

 

In order to address the question of ‘support’ the current internal DUT support provided 

and user based technology training for the use of the LMS was assessed. 

 

• Does the demographic profile (age, race, gender, and citizenship) of the individual 

influence their PEOU of the LMS? 

 

We are living in an age where advances in technology is growing at a rapid pace. 

Some empirical studies in higher education indicate that individual demographics 

influence perceptions on ease of use of the adopted technology. Assessing the 

demographics showed how these influenced perceptions. An assessment of the 

influence that age, gender, race/ethnic group, and citizenship on PEOU was 

conducted. 

 

• Do current practices, policies and procedures guide or promote PEOU of e-

learning? 
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Literature (as discussed in chapter 3) suggests that it is imperative to have 

documented policies and procedures to guide the adoption of technology into a 

learning environment. The intention is to provide enough information on the technology 

to be adopted so that perceptions about the technology is managed prior to the 

implementation and to avoid mistakes and mitigate risks. The questions highlighted 

the practices, policies and procedures and determined whether the participants were 

aware of it. 

 

4.5 Research design 
 

“A research philosophy is belief about the ways in which data about a phenomenon 

should be collected, analysed and used” (Dudovskiy 2019). The research philosophy 

adopted for this study is pragmatism. “Pragmatism research philosophy accepts 

concepts to be relevant only if they support action” (Dudovskiy 2019). Dudovskiy 

(2019) cited that pragmatics “recognise that there are many different ways of 

interpreting the world and undertaking research, that no single point of view can ever 

give the entire picture and that there may be multiple realities”. Dudovskiy (2019) goes 

on to state that “according to pragmatism research philosophy, research question is 

the most important determinant of the research philosophy”. This study uses mixed 

methods (qualitative and quantitative) research and therefore uses both the deductive 

and inductive approach. A deductive approach is concerned with “developing a 

hypothesis (or hypotheses) based on existing theory, and then designing a research 

strategy to test the hypothesis”. The application of the deductive approach is illustrated 

in Figure 4.2. 

 

Figure 4.2 Application of Deductive Approach (Dudovskiy 2019) 
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Dudovskiy (2019) explain the advantages of using a deductive approach as:  

“possibility to explain causal relationships between concepts and variables, possibility 

to measure concepts quantitatively, and possibility to generalize research findings to 

a certain extent.…Generally, the application of inductive approach is associated with 

qualitative methods of data collection and data analysis, whereas deductive approach 

is perceived to be related to quantitative methods. Inductive reasoning is based on 

learning from experience. Patterns, resemblances and regularities in experience 

(premises) are observed in order to reach conclusions (or to generate theory).” 

The application of the inductive approach is illustrated in Figure 4.3. 

  
 
Figure 4.3 Application of Inductive Approach (Dudovskiy 2019) 

 

The “integration of quantitative and qualitative data in the form of a mixed methods 

study has great potential to strengthen the rigor and enrich the analysis and findings” 

(Wisdom and Creswell 2013). “Mixed methods research is a research design with a 

philosophical assumption, as well as methods of inquiry, that guide the direction of the 

collection and analysis and the mixture of quantitative and qualitative approaches in 

many phases of the research process” (Creswell and Clark 2011). It is further defined 

as “an approach to knowledge (theory and practice) that attempts to consider multiple 

viewpoints, perspectives, positions, and standpoints (always including the standpoints 

of qualitative and quantitative research)” (Johnson, Onwuegbuzie and Turner 2007: 

113). This was implemented by using multiple methods and instruments to gather the 

required data to conclude the case study at DUT.  

 

The research strategy used is a case study and a survey. The data collection was 

done using open-ended questions and closed questions on a questionnaire and 

interviews. The reason for selecting this research at a University of Technology (UoT) 

94 
 

https://research-methodology.net/research-methods/qualitative-research/observation/
https://research-methodology.net/research-methodology/research-approach/deductive-approach-2/
https://research-methodology.net/research-methods/quantitative-research/
https://research-methodology.net/wp-content/uploads/2013/07/Inductive-approach-inductive-reasoning1.png
https://research-methodology.net/wp-content/uploads/2013/07/Inductive-approach-inductive-reasoning1.png


  

is because it could safely be expected from a university of technology to use 

technology to promote all aspects of the university, including teaching.  The case study 

facilitated an evaluation to determine the practical dimensions and social needs at the 

institution in relation to using LMSs. The case study was based on a dataset of 579 

participants. 

 

The design can be broadly described as: 

• Quantitative: closed survey questions. 

• Qualitative: open-ended survey questions and interviews 

 

The advantages and limitations to using a mixed methods design is presented in 

Figure 4.4. 

Advantages 
Compares quantitative and qualitative data. Mixed methods are especially useful in 
understanding contradictions between quantitative results and qualitative findings. 
Reflects participants’ point of view. Mixed methods give a voice to study participants and 
ensure that study findings are grounded in participants’ experiences. 
Fosters scholarly interaction. Such studies add breadth to multidisciplinary team research 
by encouraging the interaction of quantitative, qualitative, and mixed methods scholars. 
Provides methodological flexibility. Mixed methods have great flexibility and are 
adaptable to many study designs, such as observational studies and randomized trials, to 
elucidate more information than can be obtained in only quantitative research. 
Collects rich, comprehensive data. Mixed methods also mirror the way individuals 
naturally collect information—by integrating quantitative and qualitative data. For 
example, sports stories frequently integrate quantitative data (scores or number of errors) 
with qualitative data (descriptions and images of highlights) to provide a more complete 
story than either method would alone. 

Limitations 
Increases the complexity of evaluations. Mixed methods studies are complex to plan and 
conduct. They require careful planning to describe all aspects of research, including the 
study sample for qualitative and quantitative portions (identical, embedded, or parallel); 
timing (the sequence of qualitative and quantitative portions); and the plan for integrating 
data. Integrating qualitative and quantitative data during analysis is often a challenging 
phase for many researchers. 
Relies on a multidisciplinary team of researchers. Conducting high-quality mixed methods 
studies requires a multidisciplinary team of researchers who, in the service of the larger 
study, must be open to methods that may not be their area of expertise. Finding qualitative 
experts who are also comfortable discussing quantitative analyses and vice versa can be 
challenging in many environments. Given that each method must adhere to its own 
standards for rigor, ensuring appropriate quality of each component of a mixed methods 
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study can be difficult (Wisdom, Cavaleri, Onwuegbuzie, et al., 2011). For example, 
quantitative analyses require much larger sample sizes to obtain statistical significance than 
do qualitative analyses, which require meeting goals of saturation (not uncovering new 
information from conducting more interviews) and relevance. Embedded samples, in which 
a qualitative subsample is embedded within a larger quantitative sample, can be useful in 
cases of inadequate statistical power. 
Requires increased resources. Finally, mixed methods studies are labor intensive and 
require greater resources and time than those needed to conduct a single method study. 

 

Figure 4.4 Advantages and limitations of using mixed methods design (Wisdom and Creswell 2013). 

 

The reason for choosing the mixed methods design is mainly to gather insight on the 

participants’ experiences and beliefs and to determine if the qualitative findings 

support the quantitative analysis. Using this design gave the researcher a more holistic 

view of the reality as opposed to using a single method. 

 

Sekaran and Bougie (2013) defines the objective of basic research as getting more 

knowledge of certain phenomena and problems in organizations with the objective of 

findings solutions. Knowledge is gathered to understand the phenomena and theories 

are built on the research results. The phenomena to be understood in this study is 

PEOU of the BB LMS at the DUT. The quantitative research results form the basis for 

identifying the factors that affect PEOU of the LMS, whilst the qualitative research 

results form the basis for the proposed framework. 

 

Designing the research to yield appropriate results is important. This is confirmed by 

Garg (2016) who maintains that an “appropriate study design is essential for the 

intervention outcome in terms of its best possible and most reliable estimate” (Garg 

2016: 641). 

 

4.5.1 Questionnaire development 
 

The themes (categories of questions) were chosen in line with the research questions 

to be answered. Questionnaires from research that used the TAM 3 (Venkatesh and 

Bala 2008) in educational settings were perused to design the questionnaire for this 

study. Certain studies presented in Chapter 2 was used as a basis to develop the 

questionnaire. The key words of those studies, on which this study’s themes are 
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based, is underlined in Chapter 2. The questionnaire was made up of 7 pages 

consisting of 4 sections (A, B, C, and D). It was highlighted that participation in the 

survey was voluntary and by completing the survey, the respondent hereby provided 

consent for the data to be used. Section A covered the respondent’s demographic 

information. The study by Elsaadani (2013), discussed in Chapter 2, concluded that 

age is an important factor in the acceptance of ICT. Age and other demographic 

variables (age, gender, faculty, years of lecturing service at any HEI, ethnic group and 

citizenship) was therefore included in this study to determine if these variables have 

an effect on the PEOU construct of TAM 3 in the DUT LMS environment.  The 

questionnaire used by Elsaadani (2013) tested the participants in different parts 

measured by a Likert scale. Similarly, the parts or themes for this study is Section B 

which covered the quantitative questions. Section B’s questions 7 - 13 related to the 

subjects the respondent’s teach and their use of LMSs whilst questions 14 - 55 were 

based on their perception of the LMS and its use at DUT. Section B (questions 14 - 

55) was divided into 8 categories of Likert scale type responses. The eight (8) 

categories were: 

 

• Technology literacy and aptitude 

This theme measured the basic knowledge that the respondent had using 

technology (use of the pc, emails, internet, intranet, use of job specific 

applications like BB, iEnabler and ITS support required). The study by Thakur 

(2015) identifies competency in technology as an important factor to consider 

when measuring teaching and learning. The questions for the Technology 

literacy and aptitude theme for this study therefore measured how comfortable 

respondents were with tasks like reading emails and browsing the internet.   

 

• Internal DUT Support 

This theme measured the knowledge that the respondent had about what 

process needs to be followed to get BB assistance from other DUT staff. The 

researcher, being a staff member in the Information Technology sector at the 

DUT, used knowledge of support processes and documentation available on 

the HEI intranet to design the questions for this theme.  
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• Policies and procedures 

This theme measured the knowledge that the respondent has about existing (if 

any) BB policies, procedures and guidelines. In the study by Shi and Yu (2016) 

on MOOCs, it was highlighted that policies and support was put in place to 

support the MOOCs. This was done to ensure success of the implementation. 

The Policies and procedures theme was therefore included to determine if it 

existed in the DUT environment to ensure a successful implementation.  

 

• Ease of  use (knowledge on how to use a LMS) 

This theme measured the respondent’s perception of how easy BB is to use 

based on their own knowledge of how to use BB. The study by Emelyanova 

and Voronica (2014) measured how easy it is to use a LMS based on the skill 

level of the LMS. This theme was therefore considered for this study. 

 

• Software User Friendliness 

This theme measured how pleasant or friendly the respondent found BB.  

The study by Medina-Flores and Morales-Gamboa (2015) and the study by 

Alturki, Aldraiweesh and Kinshuck (2016) took into account items that could 

measure software user friendliness. Software user friendliness will determine 

whether the user has a good experience on the software or not as declared by 

Sahid et al. (2016). This study used similar criteria to measure software user 

friendliness relative to the DUT environment and LMS technology used. 

 

• Functionality 

This theme measured how to use BB. Croitoru and Dinu (2016) compared 

different LMSs and the functionality that they considered important to have. The 

questions that measured this theme covered the basic functionality for example 

how to add subject material and how to respond to students.  

 

• Time 

This theme measured the availability of time that is required to ensure the 

housekeeping and maintenance of the subject content loaded onto BB remains 

meaningful and in line with the curriculum. The study by Emelyanova and 
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Voronica (2014) indicated that time could play a role in the perceptions of LMS 

users. The theme Time was therefore considered for this study. 

 

• Training and Development 

This theme measured the training that the respondent received on BB and to 

what extent it has helped them to use BB and assist their students on the 

software. Catherall (2005) advocates that one cannot assume that all users are 

computer literate. Training and development was therefore considered an 

important marker that determine computer literacy. The study by Gangwar, 

Date and Ramaswamy (2015) considered training and education as an 

important external factor to technology adoption in organisations. The study by 

Esterhausen et al. (2013) also considered training and development as 

important. The theme Training and Development was therefore considered as 

measurement criteria for this study.  

 

    

“The Likert scale consists of five items ranging from complete disagreement to total 

agreement on a certain statement” (Bermudes et al. 2016). The Likert scale adopted 

(Table 4.1) for this study ranged from “Strongly Agree” to “Strongly Disagree”.  

 

Table 4.1 shows the Likert Scale values used in this study 

 
SCORE RESPONSE 

1 Strongly Agree 

2 Agree 

3 Neutral 

4 Disagree 

5 Strongly Disagree 

 

This rating scale was used for all themes. The questionnaire was piloted before the 

main study could commence, to test if the Likert scale was sufficient to measure each 

theme.  
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Studies conducted by Hung et al. showed that it is important to consider the beliefs of 

respondents as well in order to understand how technology impacts education. Section 

C (qualitative questions) was designed with this in mind. This section was designed 

for the respondent to openly, yet anonymously, state their frustrations or to highlight 

the positive experiences and suggestions on BB. The qualitative questions will 

highlight some of the advantages and/or disadvantages of HEIs going the e-learning 

route similar to those highlighted in the study conducted by Razika et al.  

 

The themes, mentioned above, was considered as most relevant over and above other 

measurement criteria used in other studies due to the characteristics of the DUT 

environment. Simple English was used for each question to avoid ambiguity. Each 

question was relative to the DUT environment and discretion was used by the 

researcher on the items that could measure the theme. 

 

4.5.2 Pilot study 
 

For the purpose of this study the theory from the TAM 3 (Venkatesh and Bala 2008) 

and the Information Systems Success Model (DeLone and McLean 2003) and the 

empirical studies that used the TAM 3 (Venkatesh and Bala 2008) and the  Information 

Success Model (DeLone and McLean 2003) was used to design the survey instrument 

(questionnaire).  

 

Permission was received to conduct a pilot study (Appendix A). A pilot study was 

conducted to test the questionnaire in terms of the distribution and collection methods, 

design, wording (understanding of the questions) and data capturing.  

 

4.5.2.1 Reasons for conducting the pilot study 
 

Researchers Janghorban, Latifnejad and Taghipour (2014) state that “a pilot or 

preliminary study is referred to a small-scale of a complete survey or a pre-test for a 

particular research instrument such as a questionnaire”. Ethical and practical problems 

could be encountered during the pilot study like “cultural sensitivities, shame and 

stigma, not being interested to be interviewed due to not having sufficient time or being 

unwilling because of having a different gender with researcher” (Janghorban, 
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Latifnejad and Taghipour 2014). It is further explained that “a pilot study leads to 

identification and management of these ethical and practical problems which could 

jeopardize the main study or violate human rights of participants” (Janghorban, 

Latifnejad and Taghipour 2014). A preliminary study was conducted to test certain 

aspects of the main study and to test the instrument. 

 

A pilot study was carried out under the same conditions as the main study and with 

participants that have the same characteristics as those in the main study in an attempt 

to identify any shortcomings so that they can be avoided in the main study. The 

importance of conducting a pilot study is shown in Figure 4.5. 

 
To determine the feasibility of the study protocol and identify weaknesses in a 
study. 
To test whether the study instrument(s), is asking the intended questions, whether 
the format is comprehensible and whether the selected validated tool is appropriate 
for the target population. 
To test the appropriateness of data collection using the selected interview 
technique (face-to-face or telephone) or self-completed questionnaire (postal or 
administered at the centre). 
To test the data collection process – the time taken to complete questionnaire, and 
the subjects’ willingness to participate in the study  
To test data entry, coding of the items, and appropriateness of statistical tests  
To obtain preliminary data for the primary outcome measure, in order to calculate 
a required sample size (especially in randomized control trials). 

 
Figure 4.5 shows the importance of a pilot study (Hassan, Schattner and Mazza 2006: 73) 

 

4.5.2.2 Selection of the participants for the pilot study 

 

The total population for the study was identified as 579 (total staff excluding the 

administrative staff and those permanent academic staff that may not be involved in 

classroom education). A sample size of 40 percent was adopted giving a total sample 

population of 232 lecturers. The pilot study used a ten percent sample of the 232 total 

sample population. This resulted in 23 participants. The 23 participants were invited 

to participate in the pilot study. Questionnaire items needed to address the research 

questions. The pilot was done to test if the questionnaire was “comprehensible and 

appropriate, and that the questions were well defined, clearly understood and 
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presented in a consistent manner” (Hassan, Schattner and Mazza 2006: 70). The 

participants involved in the pilot study were not included in the main study. 

 

4.5.2.3 Implementation of the pilot study 
 

The ‘Drop off Pick up’ (DOPU) or the ‘drop and collect’ method was used. “For studies 

in small or compact geographic areas, DOPU has achieved higher response rates 

than mail surveys” (Trentelman et al. 2016: 68). Three delivery methods were used to 

test which is the most reliable method of delivering the instrument relative to the 

environment and characteristics of the participants at DUT.  

The first was using an on-line electronic medium to cover a greater geographical area 

within a shorter space of time. The QuestionPro software was used. One participant 

was used to test this software. This method proved to be unreliable due to the following 

reasons: 

• The electronic mails did not reach the selected participant even though the 

researcher received the mail during the test. This could have been due to a 

number of reasons e.g. software issues, network connectivity, limited 

mailbox size. There was also no option available to check which emails 

delivered successfully and which failed delivery. The on-line help however 

indicated that this verification could be done.  

• There was limited internal DUT support for the software however 

international support by the software team was offered.  

 

The second method used Microsoft Outlook (DUT’s primary email software) to email 

selected participants with all documentation (the information and consent form, 

questionnaire and gatekeepers letter). Follow-up reminders were sent after a few 

days. This method proved to be a little more reliable than the first method, but was still 

not suitable for the characteristics of the participants. The results of this test were that: 

• Only a few responses were received.  

• Many participant’s mailboxes were full which resulted in the email failing on 

delivery. 

 

102 
 



  

The third method was to combine an electronic medium with face-to-face contact and 

follow-up reminders. This entailed sending out all documentation (the information and 

consent form, questionnaire and gatekeepers letter) via the email system so that the 

participant was aware that a BB survey is being conducted. The participant could 

respond with reply email if they chose to. The researcher visited each participant’s 

department secretary and or head of department for those that did respond to collect 

the completed questionnaires. If the questionnaire was not complete the participants 

offered to complete it whilst the researcher waited. This was a good test to determine 

the approximate time taken to complete the questionnaire. In most cases, the time 

taken did not exceed 15 minutes. Some participants indicated that they were willing to 

complete the questionnaire and gave the researcher a date and time for the collection 

of the completed questionnaire. The outcome was not influenced in any way. Many of 

the participants indicated that they preferred this method because they could ask 

questions and because their priority is the students and not their emails. The pilot 

study confirmed that face-to-face surveys achieve the highest response rates. 

 

4.5.2.4 Period allocated for responses during the pilot study 

 

Two weeks were allocated for the delivery and collection of the questionnaires. This 

proved to be sufficient time to get a reasonable number of responses for the pilot study. 

Twenty three participants were invited to be part of the pilot study. Seventeen 

participants responded.  

 

4.5.2.5 Feedback from the participants 
 

• Participants indicated that the questionnaire was understandable with no 

ambiguity.  

• The questionnaire was not time consuming to complete. 

• Questions were unbiased. 
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4.5.2.6 Changes made to the questionnaire after conducting the pilot 
 

• When delivery method 1 was used, it became clear that using an on-line 

method did not allow the participant the option to sign and return the consent 

form. The following phrase was added to the questionnaire to cater for this 

shortfall:  

o “By completing this survey you hereby give consent to participate in this 

study (ethics clearance number IREC 088/16)”. 

• The values for the Likert scale did not appear on question 23. This was 

corrected.  

• Typographical errors were corrected. 

• Some participants indicated that the ranges used in some questions were too 

broad. The ranges were adjusted accordingly. 

• The values for the Likert scale (Strongly Agree, Agree, Neutral, Disagree, 

Strongly Disagree) was added at the beginning of each theme. 

 

The edited questionnaire (Appendix C) was used for the study. 

 

4.5.2.7 Data entry 
 

The researcher used Microsoft Excel to capture the results from the pilot study. A 

number was allocated to each participant and the Likert scale values per response 

was captured per section and question number. This is represented in Appendix J. 

Some participants missed certain questions while completing the questionnaire. This 

could have been because the participant did not understand the question, however 

none of the participants expressed this. 

 

Statistical analysis (Appendix E and Appendix K) of the data, in the pilot study, was 

done. The pilot study validity and reliability tests were performed however it is 

irrelevant due to the sample size being too small. 
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4.5.2.8 Pilot study lessons  
 

The pilot study confirmed that the study was feasible. The exercise was not too 

disruptive to the participants in terms of time taken to complete the questionnaire. The 

method of using the departmental secretaries to assist in the collection of the 

questionnaires seemed to be acceptable. The sample was representative of the 

different faculties, race, age, gender, and citizenship. A similar mix was adopted for 

the main study. The pilot was effective in identifying flaws in the research instrument. 

These flaws were amended for the main study. The pilot study provided an 

understanding of how to improve the process of delivery and collection of the 

questionnaires. 

 
4.5.2.9 Decisions for the main study 
 

• Delivery method three was used for the main study. 

• The questionnaire was changed as per the changes listed in 4.5.2.6. 

• A communication network was developed during the pilot study. If there was a 

need for assistance, certain head of departments and secretaries offered to 

assist with the distribution, completion and collection of the questionnaires.  

• Questionnaires were printed double-sided to save on resources. 

 

4.5.3 Quantitative Approach 
 

Teddlie and Tashakkori (2009: 343) define quantitative research as the “technique 

associated with gathering, analysis, interpretation and presentation of numerical data”. 

The quantitative approach helped answer “a series of ‘what?’ questions (e.g. what 

number or percentage of people prefer product ‘A’ to product ‘B’, or what number of 

people in a given population have drunk beer in the past week)” (Barnham 2015: 837). 

The quantitative data was gathered using closed questions on the questionnaire. 

These questions were more specific and based on factors like gender, age, number 

of years in the educational field and ethnic group. 
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4.5.3.1 Population 
 

The target population is defined as the “attribute that makes participants eligible as 

population members” (Asiamah, Mensah and Oteng-Abayie 2017: 1611). The target 

population included all full-time staff who were permanently employed academic staff 

(lecturers) across all faculties within the DUT at the time of extracting the data. Oracle’s 

Structured Query Language (SQL) was used to extract a list of all permanently 

employed full-time academic staff at DUT who were recorded on the institution’s 

Integrated Tertiary Software Human Resource system for the 6 faculties (Accounting 

and informatics, Applied Sciences, Arts and Design, Engineering and the Built 

Environment, Health Sciences, Management Sciences). This resulted in a population 

of 579 staff members.  

 

4.5.3.2 Sampling 
 

 It is not possible to study every individual, therefore a “study population is sampled” 

(Garg 2016: 641). “A sample design is the framework, or road map, that serves as the 

basis for the selection of a survey sample” (Lavrakas 2008: 2). Lavrakas (2008: 2) 

explains that the “sample design provides the basic plan and methodology for 

selecting the sample”.  “Sampling is a procedure to select a limited number of units 

from a population in order to describe the population” (Gallhofer and Saris 2014).  

 

A sampling frame limits the population who qualifies to be part of the sample. It defines 

a boundary around those members who can be included in the sample. “In order to 

draw a sample from a population, a sampling frame such as a list of names and 

addresses of potential respondents is needed” (Gallhofer and Saris 2014). The sample 

was determined as per the scope of the study as explained in Chapter 1 which 

consisted of permanent DUT staff members using a LMS. The sample excluded 

professors, associate directors, directors, head of departments, administrative staff 

and temporary staff. These individuals were excluded because not all are actively 

involved in lecturing and may not be users of the LMS. This was done to ensure that 

information was obtained from the primary user base of the LMS. These are the 

individuals who will have a perception of ease of use of the LMS and its contributions 

towards e-learning. Specific details for the sample was extracted by the DUT’s 
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Management Information Systems (MIS) department. SQL was used by the MIS 

department to extract reports from the Integrated Tertiary Software, as the source 

system, containing certain demographic information on permanent academic staff to 

create the sample base to be used for the survey. Only the email addresses of the 

participants were supplied. This was used to contact the participants. 

 

“The larger the sample size generally the more precision the estimate will have” 

(Alasuutari, Bickman and Brannen 2009: 171). Alasuutari, Bickman and Brannen 

(2009: 171) go on to state that “for unbiased estimates, improving the precision 

necessarily improves accuracy”. Forty percent of the permanent DUT staff members 

using a LMS (excluding professors, associate directors, directors, heads of 

departments, administrative staff and temporary staff) resulted in a sample size of 232. 

This percentage was chosen to cater for nonresponses or incomplete responses. The 

sample size was confirmed by using an on-line tool made available by Raosoft (2004). 

A list of email addresses for the sample was obtained from the MIS department within 

DUT.  

 

A random sampling method was used. “Random sampling ensures the law of 

Statistical Regularity which states that if on an average the sample chosen is a random 

one, the sample will have the same composition and characteristics as the universe” 

(Kumar 2008: 43). Each sample unit will have an equal chance to participate with no 

bias and conclusions will be based on the representing sample. Using this method 

allowed each member an equal and independent chance of being selected into the 

sample group. The following process was adopted: 

 

• The total population (total staff excluding the administrative and temporary staff 

and those permanent academic staff that may not be involved in classroom 

education (e.g. where the main profile of the individual is the head of 

department, deputy director, director))  was identified (579)  

• A sample size of 40 percent was adopted (232) 

• The population was listed in a Microsoft Excel spreadsheet, as obtained from 

the MIS department. 
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• The Microsoft Excel RANDBETWEEN function was used to randomly select the 

209 participants for the study sample group (232 participants less the 23 

participants of the pilot study). 

 

4.5.3.3 Data collection 

 

It has been common practice to collect data through paper-based methods. 

Information and Communications Technology (ICT) now allows “many researchers to 

see the Internet as a research tool” (Tella 2015). Even though electronic data collection 

methods have gained popularity over the years and can deliver results in a faster more 

cost effective manner. Westfall, Kim and Ma (2012) state that “electronic means for 

collecting data have not been adequately researched since this method is relatively 

new”. These researchers go on to state that it is “critical that researchers from the 

academic and managerial communities understand the influence the choice of data 

collection methodology has on their respondents and survey responses, particularly 

when making survey design decisions” (Westfall, Kim and Ma 2012). Tella (2015) 

explains that a “researcher has control over access to the survey in the paper-based 

method compared to the electronic method, and there is opportunity to monitor the 

progress of the research and clarify ambiguity by the researcher”. Another shortfall is 

that the “electronic method is limited in terms of collecting data from only the 

respondents who are computer-literate with good Web skills, while the paper-based 

method is limited by higher attrition rate, money and time consumption” (Tella 2015). 

As described, the pilot study revealed that the electronic means was not successful 

and if implemented in the main study, it could have a negative effect on the response 

rates. Therefore, a paper-based questionnaire was used to collect data. 

 

The ‘Drop-Off-Pick-Up’ method was adopted. “DOPU allows the surveyor to interact 

with and establish (even if only briefly) a relationship with the participant at the door 

before the participant has seen the questionnaire and other survey materials” 

(Trentelman et al. 2016). This instrument and method facilitated interaction with the 

respondent to clarify any misunderstandings and to express gratitude for participation.  
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4.5.3.4 Data analysis 
 

Data analysis and statistics are an important part of any study because “regardless of 

the study design, investigators need to summarize the collected information for 

interpretation and presentation” (Simpson 2015: 311). Simpson (2015: 311) explains 

that “categories in a nominal variable are names, for example, male and female” for 

the variable gender whilst ordinal variable implies that the categories can be placed in 

a meaningful order” e.g. frequency (never, sometimes, often, or always). “Statistics 

are mathematical formulae that are used to organize and interpret the information that 

is collected through variables. There are 2 general categories of statistics, descriptive 

and inferential” (Simpson 2015: 312). Descriptive statistics are names given to 

describe the information, e.g. value ranges. This descriptive statistics help researchers 

understand the study sample. Inferential statistics helps the researcher to make 

associations or comparisons and draw conclusions from the study data collected and 

to make inferences and generalise beyond the sample to the general population. 

 

4.5.3.4.1 Data capturing and verification 

 

The 156 responses were captured on Microsoft Excel for analysis (Appendix N). Once 

the data was captured, all Likert scale responses were checked by a volunteer to 

eliminate human error in the data capturing process. Capturing errors were verified 

against the questionnaire before changes were made. The data collected from the 

responses (Likert scale items) were analysed by a statistician with the use of a 

statistical software package Statistical Package for the Social Sciences version 24.0 

(SPSS). The data analysis for the main study is attached in Appendix O. 

 

4.5.3.4.2 Reliability statistics 
 

The two most important aspects of precision are reliability and validity.  

4.5.3.4.2.1 Cronbach’s Alpha 
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“Cronbach’s alpha (or coefficient alpha), developed by Lee Cronbach in 1951, is a way 

to measure reliability, or internal consistency” (Statistics how to 2014). Cronbach’s 

alpha was used to test consistency for the Likert scale items to determine if the scale 

is reliable and valid. It will promote understanding if the questions reliably measure the 

same latent variable (perceived ease of use of e-learning). Cronbach’s Alpha tested 

item (each question) reliability, whilst the factor analysis test measured factor (each 

theme) validity. Reliability is computed by taking several measurements on the same 

subjects. A reliability coefficient of 0.70 or higher is considered as acceptable. 

Reliability and factor analysis was done to make sure that the Likert scale items were 

reliable and valid. 

4.5.3.4.2.2 Factor Analysis 
 

As stated previously, the factor analysis test measured factor (each theme) validity. 

According to Statistics how to (2014), factor analysis is used to establish whether the 

measures actually measure the same thing and to: 

1. show underlying or hidden patterns  

2. to understand how those patterns overlap  

3. identify characteristics of multiple patterns 

4. put similar items together into sets(variables) called dimensions 

 

Factor analysis was applied to each section for section analysis per sub theme that 

was defined. Factors differ in weighting i.e. the factors  that affect the question the 

most will have the largest or highest factor. The values vary from -1 to 1. A factor 

loading of zero means no effect whilst values close to -1 or 1 affect the variable more 

than others.  

 

In this study, all of the variables have communalities greater than 0.5. An alternative 

method of testing EFA for small samples is to use regularised EFA (REFA). However, 

this is generally for much smaller samples (for example sample size < 80). The Kaiser-

Meyer-Olkin Measure of Sampling Adequacy and Bartlett's Test of Sphericity are met 

and the characteristics of the sample ensured that the objectives of the study are met.  

“The factor analysis literature includes a range of recommendations regarding the 
minimum sample size necessary to obtain factor solutions that are adequately stable 
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and that correspond closely to population factors. A fundamental misconception about 
this issue is that the minimum sample size, or the minimum ratio of sample size to the 
number of variables, is invariant across studies. In fact, necessary sample size is 
dependent on several aspects of any given study, including the level of communality 
of the variables and the level of overdetermination of the factors. The authors present 
a theoretical and mathematical framework that provides a basis for understanding and 
predicting these effects. The hypothesized effects are verified by a sampling study 
using artificial data. Results demonstrate the lack of validity of common rules of thumb 
and provide a basis for establishing guidelines for sample size in factor analysis” 
(MacCallum, Widaman, Zhang and Hong 1999). 

 

4.5.3.4.2.3 Chi-Square 
 

“A chi-square goodness of fit test determines if a sample data matches a population” 

(Statistics how to 2014). The Chi-square test was used to determine relationships 

between variables and the relationships are interpreted using a P value. This test could 

be performed because the data was grouped into themes and there was a sufficient 

sample size in order for the chi-square to be valid. The Chi-Square test is not very 

strict with regards to the data that it can use. It was used to determine if the statistical 

relationship between factors like age and gender play a role in the use of technology 

currently at the university. The chi-square test will be used to meet the objectives by 

applying the test on each of the factors to determine which factors influence PEOU of 

the LMS. The chi-square test was applied across all of the demographic variables per 

theme per item or question. The test helped to meet the objectives of the study by 

identifying the variables and the p-values that have significant relationships. The test 

met the objective of identifying if or how the individual’s demographics is influencing 

the use of the LMS. The test also met the objective of identifying the factors that 

influence PEOU, which was used to expand on the TAM 3 as defined by Venkatesh 

and Bala (2008). These include: 

 

• Technology literacy and aptitude  

This is measured by questions related to how comfortable the participant is 

using technology like emails, the intranet, internet, DUT ERP system, LMS 

 

• Ease of use (knowledge on how to use a LMS) 
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Questions were based on the knowledge that the participant has on the BB 

LMS. That is how easy does the participant find using the BB LMS with the 

knowledge that they have of the application. 

 

• Software user friendliness  

Questions were based on how the participant views the systems graphical user 

interface development to be easy or difficult for the participant to use the 

system. 

 

• Functionality 

Questions were based on the basic functionality of the BB LMS to add, edit, 

and respond to students. 

 

• Software support (i.e. Internal DUT support) 

Questions were based on the awareness of guidelines/training documentation 

and support information when assistance is required. 

 

• Policies and procedures  

Questions were based on the policies, procedures and guidelines/training to 

follow when assistance is required. 

 

• Time  

These questions related to the allocation of time in the participants work day to 

be able to use the BB LMS productively. 

  

• Training and development 

These questions related to the training that participants received prior to being 

asked to use the BB LMS, the on-line help on the LMS, and the participant’s 

ability to advise students on how to use the LMS.  

 

If the significance values (p-values) are less than 0.05 (the level of significance), it 

implies that the distributions were not similar. That is, the differences between the way 

respondents scored (Agree, Neutral, and Disagree) were significant.  
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4.5.4 Qualitative approach 
 

Qualitative research entails “the correct choice of appropriate methods and theories; 

the recognition and analysis of different perspectives; the researchers’ reflections on 

the research as part of the process of knowledge production; and the variety of 

approaches and methods” (Flick 2009: 14). In more recent literature, Flick (2018: 8) 

states that “the subjectivity of the researcher and of those being studied becomes part 

of the research process. Researchers’ reflections on their actions and observations in 

the field, their impressions, irritations, feelings, and so on, become data in their own 

right, forming part of the interpretation”. This study uses the qualitative approach and 

phenomenological analysis to attain the subjective views and experiences (insider 

experiences) of the participants. The researcher looks at “how someone makes sense 

of a major transition in their life – for example, starting work” (Smith, Flowers, and 

Larkin 2009: 3). “Experience is always dependent on what participants tell us about 

the experience, and that the researcher need to interpret that account from the 

participant in order to understand their experience” (Smith, Flowers, and Larkin 2009: 

3). The experience in this study is the change in traditional teaching methods to the 

use of LMS technology to aid teaching. Figure 4.6 shows the criteria to be considered 

during qualitative analysis to ensure that the researcher is not biased. Credibility, 

transferability, dependability, confirmability was ensured by using random sampling, 

phenomenological analysis, using different methods to gather data, and by not 

imposing the researcher’s believes or assumptions on the study. Furthermore, the 

limitations/shortcomings of this study is discussed in Chapter 6. 

 
 

Provisions that may be Made by a Qualitative Researcher Wishing to Address Guba’s Four 
Criteria for Trustworthiness 

 

Quality criterion                                      Possible provision made by researcher 
 

Credibility          Adoption of appropriate, well recognised research methods 
Development of early familiarity with culture of participating organisations 
Random sampling of individuals serving as informants 
Triangulation via use of different methods, different types of informants and different 
sites 
Tactics to help ensure honesty in informants 
Iterative questioning in data collection dialogues 
Negative case analysis 
Debriefing sessions between researcher and 
superiors Peer scrutiny of project 
Use of “reflective commentary” 
Description of background, qualifications and experience of the 
researcher Member checks of data collected and interpretations/theories 
formed Thick description of phenomenon under scrutiny 
Examination of previous research to frame findings 
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Transferability    Provision of background data to establish context of study and detailed description of 
phenomenon in question to allow comparisons to be made 

Dependability     Employment of “overlapping methods” 
In-depth methodological description to allow study to be repeated 

Confirmability    Triangulation to reduce effect of investigator bias 
Admission of researcher’s beliefs and assumptions 
Recognition of shortcomings in study’s methods and their potential effects 
In-depth  methodological  description  to  allow  integrity  of  research  results  to  be 
scrutinised 
Use of diagrams to demonstrate “audit trail” 

 

 

Figure 4.6 shows the four criteria for trustworthiness in qualitative research (Shenton 2004: 73) 

 

4.5.4.1 Population 
 

The population for the qualitative research was the same as the quantitative research. 

All permanently employed full-time academic staff at DUT who were recorded on the 

institution’s Integrated Tertiary Software Human Resource system for the 6 faculties 

(Accounting and informatics, Applied Sciences, Arts and Design, Engineering and the 

Built Environment, Health Sciences, Management Sciences) comprised the study’s 

population.  

 

4.5.4.2 Sampling 
 

Boddy (2016: 426) states that “the determination of sample size is contextually and 

partially dependent upon the scientific paradigm under which investigation is taking 

place”. The experience from all those participants who indicated an interest in e-

learning, a total of 43 as per the survey, were grouped together. The Microsoft Excel 

random function was used on this set’s employee numbers (as voluntarily provided by 

the participants) to create another random list of six academic members of staff. The 

initial plan was to conduct a focus group discussion with this group, however, due to 

time constraints and the nature of the lecturers’ employment it was decided that 

individual interview discussions were more suitable and effective. The participant’s 

details on the DUT email system was used to contact the participants. The purpose of 

these interviews were to outline the case of DUT using a LMS. The information gained 

during these interviews were used together with supporting literature to build a 

theoretical framework for the adoption of a LMS. 
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4.5.4.3 Data collection 
 

The same questionnaire, with open-ended questions (Sections C and D), combined 

with interviews (a walk-through of the case of DUT academic staff using a LMS) with 

specific respondents, defined the qualitative approach for this study. It provided an 

understanding of participants’ current experiences, behaviours, beliefs, opinions, and 

emotions with regards to a LMS. It assessed multiple realities of subjective beliefs of 

the participants. 

 

Section C of the questionnaire dealt with general items. This section allowed the 

respondent to add comments and express their views on the DUT’s adoption of the 

LMS and the effect it has had on them as an academic staff member of DUT. In Section 

D respondents could indicate whether they would like to participate in a discussion 

regarding LMSs and e-learning.  

 

In-depth face-to-face interviews were conducted in an attempt to gain a cumulative 

understanding of the PEOU and adoption of a LMS for teaching. A one-on-one 

interview with an e-learning project champion revealed the approach taken by the DUT 

HEI in their efforts to adopt a LMS.  

 

4.5.4.4 Data analysis 
 

The data from the open-ended questions in the questionnaire were analysed to see if 

the qualitative findings supported the findings of the quantitative analysis. The 

responses were analysed using phenomenological analysis. Sekaran and Bougie 

(2013) advocate that this analysis method, for qualitative data, evaluates recorded 

data, gives the researcher the opportunity to analyse large quantities of textual data 

and identifies the presence of themes. The responses were analysed using the NVivo 

11 software package, which generally supports qualitative (with unstructured data) and 

mixed methods research. NVivo 11 helped to organise and analyse fieldwork. 

Comments from the questionnaire were captured in text format. Similarities or links in 

the data were identified using word clouds, tree maps and cluster analysis. This 

analysis identified themes and suggestions regarding how technology in education is 

currently perceived. 
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Interviews were used to obtain reliable data, and to understand and interpret themes 

in order to build the framework. Information gathered from the interviews, empirical 

studies and literature was used to build the theoretical framework. 

 

4.6 Implementation for main study 
 

4.6.1 Administration – delivery of instrument 
The total of 232 questionnaires were distributed (23 for the pilot study and 209 for the 

main study). The sample members were based at the 3 chosen campuses. It was 

convenient to reach the participants (electronically and face-to-face) both for 

distribution and collection of the questionnaires. The questionnaires were 

administered using an electronic medium with face-to-face contact and follow-up 

reminders. Different methods were used for distribution: 

 

• The information and consent form, questionnaire and gatekeepers letter were 

distributed via the DUT email system (MS Outlook) with a read receipt. 

• Hand delivery of the information and consent form, questionnaire and 

gatekeepers letter for participants that could not be found on the email system 

or where a read receipt was not received. 

• With assistance from departmental secretaries.  

 

A period of two weeks was provided to complete the questionnaire per campus. A total 

of six weeks was allocated for all three campuses. The implementation started at the 

ML Sultan campus, then the Ritson campus followed by the Steve Biko campus. 

Distribution and collection was being handled simultaneously e.g. if questionnaires 

were dropped off or emailed to Steve Biko participants then collection was facilitated 

at the ML Sultan campus.  

 

4.6.2 Administration – collection of instrument 
 

Follow-up reminder emails were sent a week after distributing the questionnaire. Many 

academics expressed willingness to complete the questionnaire but lack of time posed 
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a problem. The reasons included university strikes and tests. The participants 

responded in different ways: 

 

• Responses were received with reply email. 

• Some participants chose the DUT internal email system. 

• Others gave a collection date and time for the researcher to pick-up. 

• Majority of participants communicated via the departmental secretaries who 

collected the questionnaires on behalf of the researcher. 

• Some participants chose to complete the questionnaire whilst the 

researcher waited.  

 

Incomplete questionnaires and questionnaires that were returned after the closing 

date was collected but not included in the study.  

 

4.7 Ethical considerations 
 

As per the moral rights model (ethics) decisions were made bearing in mind the rights 

of society as set out by the South African Constitution. “Ethical clearance application 

processes may differ across institutions” (Ramrathan et al. 2017).  The ethics 

requirements specific to the Faculty of Accounting and Informatics were adhered to 

and dictated the acceptable behaviour during the research. Ramrathan et al. (2017) 

state that “no research can be carried out without ethical clearance approval”. They 

go on to state that “permission is needed from an authorised individual of an institution 

or an organisation. This is called gatekeeper’s permission” (Ramrathan et al. 2017). A 

request for access to the participants information, referred to as a ‘gatekeeper’s letter’, 

was submitted and approved (Appendix B) by the DUT for a list of the representing 

sampling units. The information extracted had to be in accordance with the Protection 

of Personal Information Act (POPI) which the DUT adopts, as confirmed by the MIS 

department. The research was an expedited review which entailed the participation of 

humans only (with minimal risk to organisations, animals, or any environment). The 

data was collected and disseminated in a way that ensured confidentiality of the raw 

data and the protection of the participant’s identity. This was implemented by allocating 

numbers to the participants. Informed consent was required from the participants that 
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are employed by the same organisation as the researcher. A clause was included in 

the questionnaire indicating that by completing the questionnaire the participant 

hereby gives consent. All research material was presented in English and a colleague 

known to the researcher was contacted for explanations that were required in isiZulu. 

Furthermore all research material used will be stored for a period of five years and 

then securely destroyed. 
“Participants must know their rights and limitations within the research process. These 

rights include: the right to full disclosure of the research intentions, the right to full 

disclosure of the nature of the participants’ involvement within the research design, the 

right to full disclosure of the potential risks to the participants, confidentiality of 

information provided by participants, the ability to withdraw from the research process 

without any consequences to the participants” (Ramrathan, Le Grange and Shawa 

2017). 

The rights of the participants were of great importance during this study. The study 

took into consideration the fairness, compassion, integrity, privacy, consent, 

anonymity and the purpose of the study during all stages of the study. It was an ethical 

obligation to treat all participants equally, with the same respect and without bias, 

regardless of their race, culture, gender or age during the study. Permission to conduct 

this research was obtained from the Institutional Research Ethics Committee (IREC). 

IREC approval (Appendix M) is attached.  

 

“Consent letters are participant-specific, meaning that each participant must consent 

to taking part in the research process with the understanding of his or her roles, 

responsibilities and rights within the research process” (Ramrathan et al. 2017). The 

information letter and consent forms (Appendix D) explained the aims of the research 

and the participants’ involvement in the study. Contact details for both the researcher 

and the supervisor were supplied should the participant have any queries or objections 

towards the study. The consent form assured confidentiality during participation. All 

participants were required to provide consent for participation. In addition to the 

information letter and consent form, a clause was included at the beginning of the 

questionnaire “By completing this survey you hereby give consent to participate in this 

study (ethics clearance number IREC 088/16)”. This explained that by completing the 

questionnaire the participant hereby freely gives consent to participate in the study 

even if they did not complete the consent form. The information and consent forms 
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were emailed or hand delivered, but not all participants signed the forms. They 

expressed that the clause on the questionnaire was sufficient. The participants were 

not influenced in any way. It was highlighted that participation in the study was 

completely voluntary. 

 

The questionnaire was designed in a manner that allowed confidentiality. The 

participant’s details were only supplied if the respondent voluntarily supplied their 

contact details and wanted to be part of a further discussion concerning e-learning and 

PEOU. This confirmed confidentiality and anonymity because one could not determine 

who completed the questionnaire unless the participant voluntarily provided their 

details. Data from the Likert scale items of the questionnaires were captured (using 

the scale values) in Microsoft Excel before being handed to the statistician. The 

statistician conducted the necessary tests, which was then interpreted and analysed. 

This ensured that any persons involved in the study could not ascertain who 

responded. During the interview process, emphasis was made on participants’ details 

remaining confidential unless permission is provided by the interviewee to use his or 

her identity, should there be any reason to do so. 

 

4.8 Summary 
 

This chapter explained the research approach, the study design and the sampling 

process. An explanation of how data was collected was discussed. The research 

instrument was tested during a pilot study before the main study could take place. The 

data analysis methods were explained. Lastly, the ethical principles adopted were 

highlighted. The next chapter discusses the findings, with interpretation and discussion 

of the primary data. 

119 
 



  

CHAPTER 5 - RESULTS AND DISCUSSION: STATEMENT 
OF FINDINGS AND DISCUSSION OF THE PRIMARY DATA 
 

5.1 Introduction 

 

The previous chapter discussed the research methodology. This chapter explains how 

the qualitative and quantitative data gathered in this study were analysed and the 

findings obtained from the analysis. The questionnaire was the primary tool used to 

collect quantitative data and was distributed to the sample population as discussed in 

the previous chapter. The primary instrument used to collect the qualitative data was 

open-ended questions in the questionnaire followed by interviews. The quantitative 

data collected was analysed with Statistical Package for the Social Sciences version 

24.0 (SPSS). The results presented the descriptive statistics in the form of tables and 

figures. Inferential techniques included the use of correlations and chi-square test 

values, interpreted using the p-values. The qualitative data was analysed using NVivo 

11.  

 

5.2 Quantitative results 
 

5.2.1 The sample 
The sample consisted of 232 participants, 23 of whom were involved in the pilot study 

and excluded from the main study. Of the 209 participants, 156 returned 

questionnaires, resulting in a 74.6% response rate. 

 

5.2.2 Data gathering instrument 

 

The questionnaire consisted of 55 items, with a level of measurement at a nominal 

(low) or an ordinal (high) level. The questionnaire was divided into nine categories, 

each measuring various themes as illustrated in Table 5.1: 

Table 5.1 Themes in the questionnaire 
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A Demographic data 
B Technology literacy and aptitude 
C Internal DUT support 
D Policies and procedures 
E Ease of  use  
F Software user friendliness 
G Functionality 
H Time 
I Training and development 

 

 

5.2.3 Pilot study (23 participants) 

 

A pilot study was conducted with 23 participants. As explained in Chapter 4, the pilot 

study helped identify any ethical and practical shortcomings. These participants were 

excluded from the main study.  

 

5.2.4 Quantitative results of main study (209 participants, 156 returns) 
 

5.2.4.1 Reliability and validity of the questionnaire 
 

As described in Chapter 4, the two most important aspects of precision are reliability 

and validity. A Cronbach’s alpha reliability coefficient of 0.70 or higher is considered 

as “acceptable” (IJME 2011).  

 

Table 5.2 Cronbach’s Alpha for each theme in the questionnaire 

 

Theme 
Number of 

Items 
Cronbach's 

Alpha 
B Technology literacy and aptitude 6 0.797 
C Internal DUT support 6 0.861 
D Policies and procedures 4 0.843 
E Ease of  use  6 0.847 
F Software user friendliness 4 0.912 
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G Functionality 6 0.928 
H Time 3 0.883 
I Training and development 4 0.755 

 

The reliability scores for all sections (Table 5.2) exceeded the recommended 

Cronbach’s alpha value. This indicated the degree of acceptability and consistent 

scoring for the items in these sections of the questionnaire. 

 

5.2.4.2 Factor analysis 
 

To prove sampling adequacy to apply factor analysis, the requirement is that KMO 

Measure of Sampling Adequacy should be greater than 0.50 and Bartlett's Test of 

homogeneity of variances less than 0.05. “Bartlett’s test of sphericity indicates whether 

the correlation matrix is an identity matrix, which would in turn mean that the variables 

in the table are unrelated. Very small values (0.05) indicate that there are probably 

significant relationships among the variables” (Doble and Supriya 2011). Factor 

analysis was applied to the Likert scale items. Certain components were sub-divided 

into smaller components. This is explained below in the resulting rotated component 

matrix. 

 

As can be seen in Table 5.3, the conditions were satisfied in all instances, proving 

sampling adequacy homogeneity of variances. The results below are the factor results 

for the positive loading statements of the research. 

 

Table 5.3 KMO Measure and Bartlett's Test of Sphericity for all themes 

 

KMO and Bartlett's Test 
Kaiser-Meyer-Olkin Measure of Sampling Adequacy. .875 

Bartlett's Test of Sphericity Approx. Chi-Square 3422.196 

df 666 

Sig. .000 
 

The conditions for factor analysis are met with KMO > 0.5 and Bartlett’s test < 0.05. 
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5.2.4.3 Rotated Component Matrix 
 

The main use of factor analysis is to reduce or minimise the number of variables (that 

have high loadings on each factor) and to identify relationships between variables. It 

simplifies the interpretation of the factors. “Principal Component Analysis reduces 

dimensions by projecting the whole data set onto a completely separate space. The 

original variables are transformed into a new set of artificial ones, which are the 

Principal Components” (Statistics how to 2014). PCA is used when data sets exhibit 

multi-collinearity. “Principal component analysis technique is used to combine two or 

more variables by a single factor. The extraction of principal components amounts to 

a variance maximizing (varimax) rotation of the original variable space” (Doble and 

Supriya 2011). The PCA method is the factor analysis extraction method and the 

rotation method used was Varimax with Kaiser Normalization.  

 

PCA took a smaller set of data (variables), which was still representative of the larger 

set of data, so that data were simpler to understand. It preserved as much data as 

possible to ensure that accuracy was maintained. The range of variables was 

standardised, meaning that each variable contributed equally to the end-result using 

data ranges. This was done to ensure that there was no bias in the analysis. The 

results are presented in Table 5.4. 

 

Factors with negative loadings were omitted, as well as factors loading less than 0.5. 

 

Table 5.4 Principle Component Matrix values  

Rotated Component Matrixa 

 

Component 

1 2 3 4 5 6 7 8 

I am very comfortable using a PC at work .085 .121 .804 .034 .064 .122 .037 -.148 

I send and respond to emails on a daily basis .098 -.026 .819 -.050 -.032 -.097 .064 .060 

I regularly browse the intranet to find out about DUT related matters .047 -.099 .492 .007 -.031 .061 .193 .589 

I regularly browse the internet for personal, work, and study matters .108 -.066 .739 .136 .011 .087 -.119 .216 

I am very comfortable using work related applications like ITS and 

iEnabler 
.331 .188 .642 .051 .151 -.074 .051 .083 

I am very comfortable using work related applications like BB .752 .060 .259 .173 .084 .104 .059 .095 
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I know what process to follow when I need assistance on BB .522 .432 .071 .246 -.002 .057 .009 .000 

There are policies, procedures and guideline documentation 

available 
.202 .484 .143 .411 -.162 -.044 .047 .499 

This documentation is easily accessible to all staff to follow when 

assistance on BB is needed 
.113 .422 .004 .419 -.048 .086 .164 .641 

Any queries on BB are answered promptly and in time for me to 

continue with my task 
.101 .237 -.077 .817 -.039 .158 .157 .068 

Contact details for BB support staff are known .202 .183 .073 .812 -.007 -.019 .048 .178 

Support staff are ready to assist and available when needed .096 .297 .170 .786 .184 .120 .163 -.002 

There are known policies in place at DUT regarding BB .087 .546 .049 .268 .104 -.085 .049 .385 

Academics (including myself) are aware of procedures to follow 

regarding the use of BB e.g. How to add my subject/module to BB 
.127 .771 .150 .143 .171 .014 .065 -.095 

There are known guidelines to follow to add my subject and class and 

course material to BB 
.234 .808 -.030 .224 .031 .165 .095 .099 

I follow the guidelines provided to allow the use of BB to aid in my 

teaching 
.307 .753 -.073 .160 -.021 .222 .135 .047 

I know how to access BB .684 .079 .256 .249 -.022 .036 -.057 -.117 

I know how to access student submissions on BB .747 .060 .104 .002 -.017 .052 -.091 .335 

BB is easy to use .632 .158 .066 .100 .180 .427 .214 .118 

The adoption on BB has positively changed the way I teach .589 .290 .121 .048 .052 .402 -.041 .076 

I can easily find my way around BB .672 .146 .021 .098 .187 .469 .061 -.091 

Screens are easy on the eyes .497 .041 .010 .191 .170 .705 .119 .024 

I can understand where to find the things I need .590 .264 -.010 .089 .200 .532 .106 .044 

I can understand the messages I get from BB and can act accordingly .640 .165 .114 .066 .190 .542 -.011 -.012 

I know what functionality is available on BB .686 .167 -.097 .072 .065 .367 .199 .175 

I know how to use BB to add my subject material .808 .135 .020 .052 -.017 .165 .087 .004 

I know how to use BB to add my class or a student .789 .084 .061 -.038 .073 .026 .129 .072 

I know how to use BB to add/edit/update course material .855 .041 .159 .101 .072 .028 .121 -.091 

I know how to use BB to put up notifications and due dates .865 .135 .117 .081 .136 .028 .021 -.024 

I know how to respond to students using BB .811 .104 -.010 .079 .123 .086 .081 .053 

There is adequate time during work hours to attend to lectures 

and BB 
.176 .007 .111 .033 .901 .039 -.024 .027 

I find the workload between my lectures and the maintenance on BB 

manageable 
.244 .062 .028 .015 .856 .055 .031 -.065 

Using BB is not time consuming .032 .100 -.008 .020 .856 .163 .003 -.018 

I received training on how to use BB .230 .093 .002 .264 -.304 .003 .673 -.120 

I received a training manual on how to use BB .030 .079 .037 .044 .096 .036 .825 .132 

On-line help on BB is useful and adequate .377 .155 .039 .164 .101 .162 .651 .177 

I am able to advise my students on how to use BB .759 .144 .091 .035 .056 -.026 .313 .063 

Extraction Method: Principal Component Analysis.  

 Rotation Method: Varimax with Kaiser Normalization. 

a. Rotation converged in 7 iterations. 
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It is noted that the statements that constituted components 3, 4, 6 and 7 loaded 
perfectly along a single component. This means that these sections measured what 
they had set out to measure. However, components 4 and 6 loaded along the same 
component, indicating an overlap in terms of the measurements. 
The remaining factors split over 2 or 3 components. 
 

 

5.2.4.4 Questionnaire Section Analysis 
 

The section that follows, analyses the scoring patterns of the respondents per variable 

per theme. The results presented are summarised percentages for the variables that 

constitute each section. Results are then further analysed according to the importance 

of the statements. 

 

5.2.4.4.1 Section A: Demographic data 

 

This section summarises the demographic characteristics of the respondents. 

 

5.2.4.4.1.1 Age 

 

Table 5.5 shows the demographic variable age that the respondents belong to. 

Table 5.5 Age to which the respondents belong. 
Age Group     
    Frequency Percent Valid Percent Cumulative Percent 
Valid ≤ 30 33 21,2 21,3 21,3 
  31 - 35 12 7,7 7,7 29,0 
  36 - 40 17 10,9 11,0 40,0 
  41 - 45 39 25,0 25,2 65,2 
  46 - 50 23 14,7 14,8 80,0 
  > 50 31 19,9 20,0 100,0 
  Total 155 99,4 100,0   
Missing System 1 0,6     
Total   156 100,0     

 

The most responses were received from respondents that were 41 years or older.  
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5.2.4.4.1.2 Gender 
 

Table 5.6 Gender to which the respondents belong. 

 
Gender      
    Frequency Percent Valid Percent Cumulative Percent 
Valid Male 78 50,0 52,0 52,0 
  Female 72 46,2 48,0 100,0 
  Total 150 96,2 100,0   
Missing System 6 3,8     
Total   156 100,0           

 

As can be seen in Table 5.6, the overall ratio of males to females is 52:48. This means 

that an approximately equal number of males and females responded to the survey.  

 

Age Group * Gender Cross-tabulation: 

 

 
Figure 5.1 Age Group * Gender Cross-tabulation 
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Figure 5.1 shows the age group and gender cross-tabulation. An example of the cross-

tabulation between an age category and gender (Table 5.7) is explained. 

 

Table 5.7 Overall gender distribution by age for the 41-45 age group.  

 

 

Gender 
Total 

Male Female 

Age group 41 - 45 

Count 18 20 38 
% within Age Group 47.4% 52.6% 100.0% 
% within Gender 23.4% 27.8% 25.5% 
% of Total 12.1% 13.4% 25.5% 

 

The full table is available in Appendix O1. 

 

Within the age category of 41 to 45 years, 47.4% were male. Within the category of 

males (only), 23.4% were between the ages of 41 to 45 years. This category of males 

between the ages of 41 to 45 years formed 12.1% of the total sample. Similarly 13.4% 

of the total sample consisted of women in the age group 41-45. 

 

5.2.4.4.1.3 Faculty 
 

Table 5.8 Faculty to which the respondents belong. 

 

    Number of 
responses Percent 

Valid 
  
  
  
  
  
  

Accounting and Informatics 53 34,0 
Applied Sciences 23 14,7 
Arts and Design 12 7,7 
Engineering and the Built Environment 12 7,7 
Management Sciences 42 26,9 
Health Sciences 14 9,0 
Total 156 100,0 

 

As can be seen in Table 5.8, most responses received where from the Faculty of 

Accounting and Informatics. This can be linked to the information gained during the 

qualitative findings, during the interviews with key role players involved in the e-

learning project at DUT. The case of DUT using a LMS, explained in the results of the 

main study (qualitative) under the Interviews section (5.3.3), revealed that this faculty 
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took a more formalised approach to the community of practice technique to promote 

online learning. This could explain why most of the responses came from this faculty. 

The smaller number of responses received, were from the Faculty of Arts and Design. 

This could be because the scope of the research was limited to only specific 

campuses, while the majority of faculty members from Arts and Design reside on a 

different campus. A similar low response was from the Faculty of Engineering and the 

Built Environment. During the interview process, it was clear that this faculty preferred 

the Moodle LMS as opposed to Blackboard (BB). They were in fact using a LMS, but 

were not keen on completing the questionnaire purely because questions made 

mention of BB. There would have possibly been a better response rate from this faculty 

if the term LMS was used instead of BB. The interviews revealed that the Faculty of 

Management Sciences have a similar community of practice group to the Faculty of 

Accounting and Informatics. The number of responses received from this faculty 

shows enthusiastic support for the use of a LMS. 

 

As per the faculty Table 5.8, a similar response rate was received from the Arts and 

Design, Health Sciences, and the Engineering and the Built Environment faculties. 

This was significantly lower than that of the Applied Sciences, Management Sciences, 

and the Accounting and Informatics with ratios of 1 : 1 : 1 : 2 : 4 : 5 (7.7% : 9% : 7.7% 

: 14.7% : 26.9% : 34%) respectively.  

 

5.2.4.4.1.4 Length of service at any HEI 

 

Table 5.9 shows that nearly 79% of the respondents had been employed at DUT for 5 

years or more. This is useful, as it indicates responses from experienced academics 

who are relatively well skilled in teaching. 

 

Table 5.9 Lecturing service at any HEI that the respondents were employed at 

 
    Number of responses Percent 
Valid 
  
  
  
  

< 5 33 21,2 
5 - 10 38 24,4 
11 - 15 21 13,5 
16 - 20 31 19,9 
21 - 25 17 10,9 
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> 25 14 9,0 
Total 154 98,7 

Missing responses 2 1,3 
Total   156 100,0 

 

A total of 71 respondents have teaching experience of between 1 and 10 years, whilst 

83 respondents have teaching experience of 11 years and more. This indicates that 

the participants were of an equal mix of well-experienced academic staff compared to 

those that are relatively new to teaching.  

 

Years of lecturing service at any Higher Educational Institution * Age Group Cross-

tabulation: 

 
Figure 5.2 Years of lecturing service at any Higher Educational Institution * Age Group Cross-
tabulation  

Age Group ≤ 30
Age Group 31 - 35

Age Group 36 - 40
Age Group 41 - 45
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As can be seen in figure 5.2 there are 13 respondents with more than 25 years of 

lecturing service that fall into the age group of more than 50 years old. There are 22 

respondents with less than 5 years of lecturing service that fall into the age group less 

than or equal to 30 years old. A total of 106 respondents (38 + 20 + 31 +17) have 

lecturing service between 5 to 25 years across the different age bands. This shows 

that respondents are experienced in lecturing across the age bands. 

 

5.2.4.4.1.5 Ethnic group 
 

Table 5.10 Ethnic group to which respondents belong. 

 

    Number of responses Percent 

Valid 
  
  
  
  

African 65 41,7 

Coloured 8 5,1 

Indian 69 44,2 

White 13 8,3 

Total 155 99,4 

Missing responses 1 0,6 

Total   156 100,0 

 

Table 5.10 shows that the majority responses where received from the African and 

Indian members of staff with a cumulative of approximately 86%. There was a 75% 

response rate for the main study which means that of the 156 responses, 134 

respondents were either African or Indian and the remaining 22 responses were from 

either the Coloured or White ethnic groups. 

 

5.2.4.4.1.6 Citizenship 
 

Table 5.11 Citizenship to which the respondents belong. 

 

    Number of responses Percent 

Valid 
  
  

SA citizen 133 85,3 

Non SA citizen 19 12,2 
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Total 152 97,4 

Missing responses 4 2,6 

Total   156 100,0 

 

As can be seen in Table 5.11 majority (85%) responses were from SA citizens and 

12% from non SA citizens.  

 

5.2.4.4.1.7 Nature of subject 
 

Table 5.12 Nature of the subject that the respondents teach. 

 

    Number of responses Percent 

Valid 
  
  
  

Theory 46 29,5 
Practical 2 1,3 
Theory and Practical 105 67,3 
Total 153 98,1 

Missing responses 3 1,9 
Total   156 100,0 

 

Table 5.12 shows that only two responses were received from lecturers who teach 

subjects that are purely practical in nature. This indicates that the nature of the subject 

does influence the Perceived Ease Of Use (PEOU) of the LMS. The majority (67%) of 

the subjects are of a mixed nature, theory and practical. This means, that to promote 

adoption of the LMS, it needs to cater for subjects with course material that are both 

theoretical and practical. 

 

5.2.4.4.1.8 Mode of study 
 

Table 5.13 Mode of study of the subject or subjects that the respondents teach. 

 

    Number of 
responses Percent 

Valid 
  
  
  

Part-time 10 6,4 
Full-time 94 60,3 
both part-time and full-time 46 29,5 
Total 150 96,2 

Missing responses 6 3,8 
Total   156 100,0 
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The mode of study of the subject or subjects that the respondents teach, represented 

in Table 5.13, shows the ratio of full-time only to both part-time and full time studies is 

approximately 2:1 (60%; 29.5%). Both the part-time and full time percentages are 

interesting, because the LMS should appeal to lecturers that teach part-time students 

in order to reach the part-time students, despite the student’s geographical location 

and availability. 

 

Mode of study * Nature of the subject I teach Cross-tabulation: 
 

An example of the cross-tabulation between the mode of study and nature of the 

subject I teach (Table 5.14) is explained. The full table is represented in Appendix O1 

Frequencies.  

 

Table 5.14 Cross-tabulation between “Mode of study” and “Nature of the subject I 

teach”.  

 
Nature of the subject I teach 

Total 
Theory Practical Theory and 

Practical 

Mode 
of 
study 

Full-time 

Count 25 1 68 94 
% within Mode of study 26.6% 1.1% 72.3% 100.0% 
% within Nature of the subject I teach 54.3% 100.0% 66.7% 63.1% 
% of Total 16.8% 0.7% 45.6% 63.1% 

 

Within the mode of study category of full-time teaching, 72.3% teach subjects that are 

both theory and practical in nature. Within the category of theory and practical (only), 

66.7% were teaching full-time students. This category of theory and practical teaching 

over the full-time mode of study formed 45.6% of the sample. 

 

Table 5.14 also shows that for the category Practical, there is approximately 1% 

across the full-time mode of the study group. This shows that there are very few 

respondents teaching full-time subjects that are purely practical in nature using the 

LMS. 
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Table 5.15 Respondents use of other LMSs other than BB. 

 
 Frequency Percent 

Yes 62 40.0 

No 93 60.0 

Total 155 100.0 
 

The majority (60%) of respondents have not used any other LMS software (Table 5.15) 

apart from BB. The other 40% have used other LMSs, represented in Table 5.16. 

 

Table 5.16 Other LMSs respondents used other than BB 

 

  Frequency Percent 
WebCt 5 3.2 
Webct and Moodle 3 1.9 
Webct and Desire2learn 1 0.6 
Moodle 41 26.3 
Desire2learn 2 1.3 
Other 8 5.1 

 

From the 40% that have used other LMSs, 26.3% from this group used Moodle and 

approximately 2% used Moodle and WebCT, which is an earlier version of BB. This 

indicates that respondents are relatively familiar with LMSs. The other category (5.1%) 

includes the e-learning software (Table 5.17) with respective percentages. 

 

Table 5.17 LMSs respondents used other than Webct, Moodle, and Desire2learn 

 

  Frequency Percent 

BB 1 0.6 

cisco 1 0.6 

edmodo 1 0.6 

global next university 1 0.6 

lemass 1 0.6 

sakai 1 0.6 

tlz 1 0.6 

turn it in as a LMS 1 0.6 
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This shows that staff may have knowledge of BB and they may have knowledge of 

another LMS with similar functions as BB.  

 

Figure 5.3 Years’ of experience using any LMS 

 

Overall, the ratio of respondents with three or more years’ of LMS experience to those 

with two years or less’ of LMS experience is approximately 6:4 (57%:43%) (Figure 

5.3). This means that for every 10 respondents at least six respondents have three or 

more years of LMS experience. This indicates that respondents are not new to an 

environment that supports e-learning. 

 

Table 5.18 Percentage of respondents who have students at DUT registered on BB 

for the subject or module that he or she teaches 

 
 Frequency Percent 

Yes 136 88.9 

No 17 11.1 

Total 153 100.0 

 

As can be seen in Table 5.18, approximately 89% of respondents already have 

students that are actively registered on the LMS. This indicates that the majority of the 

respondents are in fact using the LMS. 
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5.2.4.4.2 Section B: Technology literacy and aptitude  
 

This was an application of a single sample chi square test that looks at whether the 

distribution per alternative is similar. The null hypothesis states that there is no 

difference in the frequencies per option. The alternative indicates that there is a 

difference (with p < 0.05). 

This section deals with the subjects that the respondents teach, their use of LMSs, 

their perception of a LMS and their adoption of a LMS at DUT. 

 

Table 5.19 Items that made up the theme Technology literacy and aptitude 

 

Section B 
Strongly 
Agree Agree Neutral Disagree Strongly 

Disagree 
Chi-Square 

p-value 

I am very comfortable using a PC at work B14 78,2% 16,7% 3,2% 0,6% 1,3% 0,000 
I send and respond to emails on a daily basis B15 76,3% 16,7% 5,1% 0,6% 1,3% 0,000 
I regularly browse the intranet to find out about DUT 
related matters B16 40,9% 34,4% 14,3% 5,8% 4,5% 0,000 

I regularly browse the internet for personal, work, and 
study matters B17 65,2% 31,0% 3,2% 0,0% 0,6% 0,000 

I am very comfortable using work related applications 
like ITS and iEnabler B18 47,1% 34,8% 10,3% 6,5% 1,3% 0,000 

I am very comfortable using work related applications 
like BB B19 44,0% 30,0% 10,7% 12,7% 2,7% 0,000 

I often require assistance when using IT software B20 10,5% 21,1% 23,0% 25,7% 19,7% 0,040 

 

The following patterns were observed from Table 5.19: 

• The statements that measured computer literacy with regards to basic use 

of the PC (B14), emails (B15) and the use of the internet (B17) show 

significantly higher levels of agreement (Strongly Agree + Agree), whilst 

levels of agreement are lower (but still greater than levels of disagreement 

(Disagree+Strongly Disagree)) for the use of the intranet (B16), the DUT 

internal applications like ITS and iEnabler (B18), and the use of BB (B19). 

• B20, which measured assistance required when using IT software, indicated 

higher levels of Strongly Disagree, and Disagree than of Agree and Strongly 

Agree. This indicates that respondents did not require IT assistance or 

support. That is, the more computer literate the respondent is, the less 

support is required. 

• The significance of the differences, Chi-square, was tested and shown in 

Table 5.19, and was found to be significant with values < 0.05. 
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To determine whether the scoring patterns per statement were significantly different 

per option, a chi-square test was done. The null hypothesis claims that similar 

numbers of respondents scored across each option for each statement (one statement 

at a time). The alternate states that there is a significant difference between the levels 

of agreement and disagreement. The results are shown in the tables in Appendix O5 

questions B14 to B20. The highlighted sig. values (p-values) are less than 0.05 (the 

level of significance), it implies that the distributions were not similar. That is, the 

differences between the way respondents scored (Agree, Neutral, and Disagree) were 

significant.  

 

5.2.4.4.3 Section C: Internal DUT support 
 

It is important to note that this section refers to the technical software (LMS) support 

and not training and development of academic staff. 

 

Table 5.20 Scoring patterns for questions C21-C26, relating to the theme Internal 

DUT support experienced by respondents 

 

Section C Strongly 
Agree Agree Neutral Disagree Strongly 

Disagree 
Chi-

Square 
p-value 

I know what process to follow when I 
need assistance on BB C21 22,9% 43,8% 15,7% 15,0% 2,6% 0,000 

There are policies, procedures and 
guideline documentation available C22 13,0% 34,4% 42,2% 8,4% 1,9% 0,000 

This documentation is easily accessible 
to all staff to follow when assistance on 
BB is needed 

C23 11,9% 32,5% 39,1% 13,9% 2,6% 0,000 

Any queries on BB are answered 
promptly and in time for me to continue 
with my task 

C24 14,7% 30,0% 36,7% 15,3% 3,3% 0,000 

Contact details for BB support staff are 
known C25 17,9% 39,7% 24,5% 13,2% 4,6% 0,000 

Support staff are ready to assist and 
available when needed C26 14,6% 41,7% 28,5% 9,9% 5,3% 0,000 

 

The following patterns were observed from Table 5.20: 

• Responses to some statements show neutral responses for policies, 

procedures and guideline documents (C22) that are related to LMS 

technical support (which is different to Section D LMS policies, procedures 

and guidelines, for example, the process to follow to get real-time 

assistance), accessibility of documentation (C23) and real-time support 
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(C24) are higher than other levels of  disagreement whilst other neutral 

responses are lower (but still greater than levels of disagreement) for 

statements that indicate support and support contact details (C21, C25, 

C26). This means that respondents were aware that support staff are 

available and ready to assist. They are also aware that policies, procedures 

and guideline documents exist, however they have not put the support 

process to test to indicate if it works or not when support is required. 

• Results for knowledge on how to get support (C21), support contact details 

(C25), and availability of support staff (C26)  indicate higher levels of 

agreement (Strongly Agree + Agree). 

• The significance of the differences, Chi-square, was tested and shown in  

Table 5.20, and was found to be significant with values < 0.05. 

• The graphical representation is found in Appendix O4 section C. 

 

5.2.4.4.4 Section D: Policies, procedures and guidelines 
 

 

Table 5.21 summarises the scoring patterns for the questions relating to the LMS 

usage policies and procedures, Questions D27 – D30. The questions in this theme 

questioned whether the respondents were aware of policies, procedures and 

guidelines related to the LMS. 

 

Table 5.21 Items that made up the theme Policies and Procedures 

 

Section D 
Strongly 
Agree Agree Neutral Disagree Strongly 

Disagree 
Chi-Square 

p-value 

There are known policies in place at DUT regarding 
BB D27 10,5% 33,6% 44,1% 8,6% 3,3% 0,000 

Academics (including myself) are aware of procedures 
to follow regarding the use of BB e.g. How to add my 
subject / module to BB 

D28 16,7% 47,3% 21,3% 12,7% 2,0% 0,000 

There are known guidelines to follow to add my subject 
and class and course material to BB D29 17,9% 48,3% 20,5% 11,3% 2,0% 0,000 

I follow the guidelines provided to allow the use of BB 
to aid in my teaching D30 15,0% 47,6% 24,5% 11,6% 1,4% 0,000 

 

The following patterns were observed from Table 5.21: 

• For statements relating to the respondents’ knowledge of functionality on 

the LMS (D28, D29, D30), respondents’ levels of agreement were 
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significantly higher than the levels of disagreement. For statements relating 

to LMS specific policies (D27), however, the neutral responses were higher. 

Although respondents agreed that they were aware of and followed the 

procedures and guidelines for using the LMS, they were unsure or neutral 

on whether e-learning policies were in place at DUT. The DUT e-learning 

policy is however on the staff portal. This could mean that either the policy 

was made available on the portal without any communication to staff 

informing them that the policy is available or that communication was sent 

out but staff did not read it. 

• All statements show much lower levels of disagreement (Disagree + 

Strongly Disagree). This fact indicated that there is existing e-learning 

documentation available to assist staff to use a LMS. 

• The significance of the differences is tested and shown in Table 5.21 with 

values < 0.05. 

 

5.2.4.4.5 Section E: Ease of use (knowledge on how to use a LMS) 

 

This section presents the results for the ease of use (knowledge on how to use a LMS), 

questions E31 – E36. 

Table 5.22 Items that made up the theme Ease of Use (knowledge on how to use a 

LMS) 

 

Section E  Strongly 
Agree Agree Neutral Disagree Strongly 

Disagree 
Chi-Square 

p-value 
I know how to access BB E31 51,9% 33,8% 5,8% 7,1% 1,3% 0,000 

I know how to access student submissions on BB E32 33,1% 31,2% 16,2% 16,2% 3,2% 0,000 

BB is easy to use E33 23,8% 37,1% 23,8% 11,9% 3,3% 0,000 

I very seldom require assistance on BB E34 20,5% 34,4% 22,5% 19,9% 2,6% 0,000 

I support subject content being presented online E35 32,0% 45,3% 15,3% 5,3% 2,0% 0,000 

The adoption on BB has positively changed the way I 
teach E36 22,0% 29,3% 36,7% 9,3% 2,7% 0,000 

 

The following patterns were observed from Table 5.22: 

• The majority (85.72%) of respondents agreed (Strongly Agree + Agree) that 

they know how to access the LMS (E31).  
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• Results for all statements indicating the Ease of Use (knowledge on how to 

use a LMS) (E31, E32, E33, E34 and E35) showed significantly high levels 

of agreement  (Strongly Agree + Agree). This indicates that  respondents 

found the LMS easy to use and are knowledgable on how to use the 

functionality provided by the LMS. 

• Overall the ratio of agreement (Strongly Agree + Agree) to neutral and 

levels of disagreement (Disagree + Strongly Disagree) for the effect that 

the LMS has had on their teaching (E36) is approximately 1:1 (51.3% : 

48.7%). This fact shows that there is approximately an equal number of 

respondents who feel that the LMS has positively changed the way they 

teach as opposed to respondents who were neutral or in disagreement with 

the statement. 

• The significance of the differences is tested and shown in Table 5.22 with 

values < 0.05. 

 

5.2.4.4.6 Section F: Software user friendliness 

 

Table 5.23 Scoring patterns for questions relating to the theme Software user 

friendliness. 

 

Section F  Strongly 
Agree Agree Neutral Disagree Strongly 

Disagree 

Chi- 
Square 
p-value 

I can easily find my way around BB F37 21,9% 38,4% 23,8% 12,6% 3,3% 0,000 

Screens are easy on the eyes F38 19,7% 44,7% 21,1% 11,2% 3,3% 0,000 
I can understand where to find the things I 
need F39 18,7% 42,7% 22,0% 14,7% 2,0% 0,000 

I can understand the messages I get from BB 
and can act accordingly F40 21,9% 41,1% 27,2% 7,3% 2,6% 0,000 

I find it difficult to use BB F41 5,4% 16,1% 25,5% 30,9% 22,1% 0,000 

 

The following patterns were observed from Table 5.23: 

• Some statements show significantly higher levels of agreement 

(Strongly Agree + Agree) (F37, F38, F39, F40) whilst other levels of 

agreement are lower than levels of disagreement (F41). 

• F41 indicates higher levels of disagreement which indicates that the LMS 

is Perceived as Easy to Use. 
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• Responses to all statements in this theme indicates that respondents 

find the LMS software user friendly and easy to use. Software user 

friendliness therefore is a contributing factor towards PEOU. 

• The significance of the differences, Chi-square, was tested and was 

found to be significant with values < 0.05. 

• The graphical representation is found in Appendix O4 section F. 

 

5.2.4.4.7 Section G: Functionality 
 

This theme captured respondents’ experiences of the functionality of the LMS. 

 

Table 5.24 Items that made up the theme Functionality 

 

Section G  Strongly 
Agree Agree Neutral Disagree Strongly 

Disagree 
Chi-Square 

p-value 
I know what functionality is available on BB G42 13,3% 42,7% 24,7% 14,7% 4,7% 0,000 

I know how to use BB to add my subject material G43 27,8% 50,3% 9,9% 8,6% 3,3% 0,000 

I know how to use BB to add my class or a student G44 26,5% 33,1% 17,2% 17,2% 6,0% 0,000 
I know how to use BB to add/edit/update course 
material G45 31,6% 42,8% 9,9% 11,8% 3,9% 0,000 

I know how to use BB to put up notifications and due 
dates G46 31,8% 37,1% 13,9% 13,2% 4,0% 0,000 

I know how to respond to students using BB G47 26,3% 27,6% 25,0% 17,8% 3,3% 0,000 

 

The following patterns were observed from Table 5.24: 

• All statements show significantly high levels of agreement (Strongly Agree 

+ Agree). This indicates that respondents are aware of the functionality that 

the LMS offers and are able to use the functionality to support their 

teaching. Being able to use the LMS effectively contributed to the 

respondents PEOU of the LMS. 

• The significance of the differences is tested and shown in Table 5.24 with 

values < 0.05. 

 

5.2.4.4.8 Section H: Time 
 

This theme captured respondents’ perceptions of time allocation of the LMS. 
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Table 5.25 Items that made up the theme Time 

 

Section H  Strongly 
Agree Agree Neutral Disagree Strongly 

Disagree 
Chi-Square 

p-value 
There is adequate time during work hours to attend 
to lectures and BB H48 8,6% 29,6% 19,7% 27,0% 15,1% 0,000 

I find the workload between my lectures and the 
maintenance on BB manageable H49 5,4% 26,4% 31,8% 23,6% 12,8% 0,000 

Additional time should be allocated for the 
housekeeping on BB H50 25,8% 38,4% 25,2% 7,9% 2,6% 0,000 

Using BB is not time consuming H51 9,4% 22,1% 27,5% 25,5% 15,4% 0,002 

 

The following patterns were observed from Table 5.25: 

 

• The response concerning housekeeping (H50) (64.24%) indicate that more 

time must be allocated for the housekeeping (keeping material up-to-date) 

and relevant on the LMS. This indicates that Time is a significult role player 

in PEOU because without adequate amount of time respondents are not 

able to maintain the content and this could in the long run affect the content 

being out of date and result in the respondents not wanting to use the 

software.  

• H48, H49 and H51 show higher levels of disagreement  

• Overall, it is indicated that time is a major contributing factor towards the 

PEOU use of the LMS. 

• The significance of the differences is tested and shown in Table 5.25 with 

values < 0.05. 

 

5.2.4.4.9 Section I: Training and development 

 

This theme captured respondents’ experiences of training and development of the 

LMS. 

Table 5.26 Items that made up the theme Training and development 

 

Section I  Strongly 
Agree Agree Neutral Disagree Strongly 

Disagree 
Chi-Square 

p-value 
I received training on how to use BB I52 21,2% 41,7% 11,3% 17,2% 8,6% 0,000 

I received a training manual on how to use BB I53 7,3% 16,7% 20,0% 38,7% 17,3% 0,000 

On-line help on BB is useful and adequate I54 8,8% 31,8% 41,2% 12,2% 6,1% 0,000 

I am able to advise my students on how to use BB I55 15,4% 38,9% 23,5% 16,8% 5,4% 0,000 
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The following patterns were observed from Table 5.26: 

• Statements relating to LMS training (I52) indicate 62.91% are in 

agreement that they received training on the LMS 

• Responses for I53 (receipt of a BB manual) show that 56% of 

respondents did not receive a training manual for the LMS and 40.54% 

Agree that the on-line help is useful and adequate. 54.36% are able to 

advise students on how to use BB (I55) 

• These figures show that training for the LMS was or is being provided, 

that training manuals do exist (electronic and hardcopies) and that they 

do aid in allowing the respondents to advise their students on how to use 

the LMS.  

• Training and development is a contributing factor on the PEOU of a LMS. 

• The significance of the differences is tested and shown in Table 5.26 

with values < 0.05. 

 

5.2.4.5 Hypothesis testing and crosstab frequencies 
 

A significant result is indicated with "p < 0.05". These values are highlighted with a *. 

A second Chi-square test was performed to determine whether there was a statistically 

significant relationship between the variables (rows vs columns).  

 

The null hypothesis states that there is no association between the two. The alternate 

hypothesis indicates that there is an association. “A null hypothesis is a hypothesis 

that says there is no statistical significance between the two variables in the 

hypothesis…An alternative hypothesis simply is the inverse, or opposite, of the null 

hypothesis” (Gonzalez 2019). 

 

Table 5.27 lists the variables and the p-values that have a significant relationship for 

age, gender, ethnic group, and citizenship. The full table, Appendix O6 - Hypothesis 

Testing, also shows all values without an * (or p-values more than 0.05) that do not 

have a significant relationship. 
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Table 5.27 Variables and the p-values 

 

Pearson Chi-Square Tests     
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e 
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I regularly browse the intranet to find out about DUT related matters .005*       

I regularly browse the internet for personal, work, and study matters .032*       

I am very comfortable using work related applications like ITS and iEnabler       .047* 

I know what process to follow when I need assistance on BB   .035*     

There are policies, procedures and guideline documentation available .022* .030*     

This documentation is easily accessible to all staff to follow when 
assistance on BB is needed .037* .002*     

Any queries on BB are answered promptly and in time for me to continue 
with my task .012* .003*     

Contact details for BB support staff are known     .042*   

Support staff are ready to assist and available when needed .002*       

There are known policies in place at DUT regarding BB     .026*   

I follow the guidelines provided to allow the use of BB to aid in my teaching   .036*     

I know how to access student submissions on BB       .020* 

I support subject content being presented online   .008*     

The adoption on BB has positively changed the way I teach   .001*     

I find it difficult to use BB .016*       

I know how to use BB to add my subject material       .022* 

I know how to use BB to add my class or a student   .029*     

I know how to use BB to add/edit/update course material     .024* .048* 

I know how to use BB to put up notifications and due dates   .041* .028*   

I find the workload between my lectures and the maintenance on BB 
manageable     .027*   

Additional time should be allocated for the housekeeping on BB     .017*   

Using BB is not time consuming     .031*   

I received training on how to use BB       .015* 

I am able to advise my students on how to use BB     .003*   
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Table 5.27, variables with significant p-values, was used to determine which 

demographic elements affect the themes, which ultimately affect the PEOU construct. 

The cross-tabulation values for these variables against each demographic element 

with significant p-values are shown in Appendix O Section O8. The highlighted 

percentages in the sections to follow were used as examples to show how the data 

were interpreted. 

 

5.2.4.5.1 Age 
 

Table 5.28 shows the variables that has a significant relationship with “Age” and the 

themes that the variables belong to. 

 

Table 5.28 The relationship between Age and the themes 

 
 Variable Section/Theme 

1 I regularly browse the intranet to find out about DUT related matters Technology Literacy and Aptitude 

2 I regularly browse the internet for personal, work, and study matters Technology Literacy and Aptitude 

3 There are policies, procedures and guideline documentation available Internal DUT Support 

4 This documentation is easily accessible to all staff to follow when assistance on 
BB is needed 

Internal DUT Support 

5 Any queries on BB are answered promptly and in time for me to continue with my 
task 

Internal DUT Support 

6 Support staff are ready to assist and available when needed Internal DUT Support 

7 I find it difficult to use BB Software User Friendliness 

 

The age of the respondent played a significant role in terms of how respondents 

viewed the regularity with which they browse the intranet or internet; the age groups 

41-45 and 46-50 responded that they regularly browse the intranet, whilst respondents 

from the other age groups did not, as can be seen from Table 5.29.  

 

Table 5.29 shows the “I regularly browse the intranet to find out about DUT related 

matters * Age Group” Cross-tabulation 
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Table 5.29 Age Group Cross-tabulation 1 

 

 

Age Group 
Total 

≤ 30 31 - 35 36 - 40 41 - 45 46 - 50 > 50 
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Strongly  
Agree 

Count 13 5 5 20 14 6 63 
% within Age Group 40,6% 41,7% 31,3% 51,3% 60,9% 19,4% 41,2% 
% of Total 8,5% 3,3% 3,3% 13,1% 9,2% 3,9% 41,2% 

Agree Count 13 5 6 11 4 14 53 
% within Age Group 40,6% 41,7% 37,5% 28,2% 17,4% 45,2% 34,6% 
% of Total 8,5% 3,3% 3,9% 7,2% 2,6% 9,2% 34,6% 

Neutral Count 1 2 4 7 3 5 22 
% within Age Group 3,1% 16,7% 25,0% 17,9% 13,0% 16,1% 14,4% 
% of Total 0,7% 1,3% 2,6% 4,6% 2,0% 3,3% 14,4% 

Disagree Count 1 0 0 1 0 6 8 
% within Age Group 3,1% 0,0% 0,0% 2,6% 0,0% 19,4% 5,2% 
% of Total 0,7% 0,0% 0,0% 0,7% 0,0% 3,9% 5,2% 

Strongly  
Disagree 

Count 4 0 1 0 2 0 7 
% within Age Group 12,5% 0,0% 6,3% 0,0% 8,7% 0,0% 4,6% 
% of Total 2,6% 0,0% 0,7% 0,0% 1,3% 0,0% 4,6% 

Total Count 32 12 16 39 23 31 153 
% within Age Group 100,0% 100,0% 100,0% 100,0% 100,0% 100,0% 100,0% 
% of Total 20,9% 7,8% 10,5% 25,5% 15,0% 20,3% 100,0% 

 

As can be seen in Table 5.29 within the age category of 41 to 45 years, 51.3% of the 

respondents Strongly Agreed that they use the DUT intranet to find out about DUT 

related matters, while this age category formed 13.1% of the total sample. Within the 

age group of 46-50, 60.9% of the respondents Strongly Agreed that they use the DUT 

intranet to find out about DUT related matters; this age category formed 9.2% of the 

total sample. The percentages for this age group for the respondents that Agreed 

(Strongly Agree + Agree) to this statement are significantly higher than the other age 

groups. 

 

The age of the respondent also played a significant role in terms of the internal DUT 

support for the LMS and the assistance that the respondents required (with the use of 

policies, procedures, guidelines, documentation, and real time support). Patterns were 

observed in the age of the respondent and the PEOU of the LMS (for example, I find 

it difficult to use BB). As can be seen from Table 5.30, 40.9% and 53.6% of the age 

groups 41-45 and 46-50 respectively Agreed and were Neutral towards the statement 

“I find it difficult to use BB”, while 33.3%, 37.5% and 39.5% of respondents in the age 

groups 31-35, 36-40 and 41-45 respectively Disagreed with the statement. Similarly, 

25.0%, 37.5% and 21.1% of these age groups Strongly Disagreed with the statement.  
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Table 5.30 Age Group Cross-tabulation 2 

 
I find it difficult to use BB * Age Group Cross-tabulation 

 

Age Group Total 
≤ 30 31 - 35 36 - 40 41 - 45 46 - 50 > 50  

I f
in

d 
it 

di
ffi

cu
lt 

to
 u

se
 B

B 

Strongly  
Agree 

Count 3 2 0 2 1 0 8 
% within Age Group 9,4% 16,7% 0,0% 5,3% 4,5% 0,0% 5,4% 
% of Total 2,0% 1,4% 0,0% 1,4% 0,7% 0,0% 5,4% 

Agree Count 5 1 2 5 9 2 24 
% within Age Group 15,6% 8,3% 12,5% 13,2% 40,9% 7,1% 16,2% 
% of Total 3,4% 0,7% 1,4% 3,4% 6,1% 1,4% 16,2% 

Neutral Count 8 2 2 8 2 15 37 
% within Age Group 25,0% 16,7% 12,5% 21,1% 9,1% 53,6% 25,0% 
% of Total 5,4% 1,4% 1,4% 5,4% 1,4% 10,1% 25,0% 

Disagree Count 7 4 6 15 6 8 46 
% within Age Group 21,9% 33,3% 37,5% 39,5% 27,3% 28,6% 31,1% 
% of Total 4,7% 2,7% 4,1% 10,1% 4,1% 5,4% 31,1% 

Strongly  
Disagree 

Count 9 3 6 8 4 3 33 
% within Age Group 28,1% 25,0% 37,5% 21,1% 18,2% 10,7% 22,3% 
% of Total 6,1% 2,0% 4,1% 5,4% 2,7% 2,0% 22,3% 

Total Count 32 12 16 38 22 28 148 
% within Age Group 100,0% 100,0% 100,0% 100,0% 100,0% 100,0% 100,0% 
% of Total 21,6% 8,1% 10,8% 25,7% 14,9% 18,9% 100,0% 

 

The total percentage of respondents who Agreed (Strongly Agree + Agree) to the 

statement ‘I find it difficult to use BB’ was much lower (5.4% + 16.2%) as opposed to 

those that Disagreed (Disagree + Strongly Disagree) to the statement (31.1% + 

22.3%). Overall respondents found the LMS easy to use, no matter what their age 

was. 

 

5.2.4.5.2 Gender 
 

Table 5.31 shows the variables that has a significant relationship with “Gender” and 

the themes that the variables belong to. 

 

Table 5.31 The relationship between Gender and the themes 

 
 Variable Section/Theme 

1 I know what process to follow when I need assistance on BB Internal DUT Support 

2 There are policies, procedures and guideline documentation available Internal DUT Support 

3 This documentation is easily accessible to all staff to follow when assistance on BB is 
needed 

Internal DUT Support 

4 Any queries on BB are answered promptly and in time for me to continue with my task Internal DUT Support 
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5 I follow the guidelines provided to allow the use of BB to aid in my teaching Policies and Procedures 

6 I support subject content being presented online Ease of Use 

7 The adoption on BB has positively changed the way I teach Ease of Use 

8 I know how to use BB to add my class or a student Functionality 

9 I know how to use BB to put up notifications and due dates Functionality 

 

The gender of the respondent played a significant role with regards to the internal DUT 

LMS support available and the process to follow when assistance was required; the 

female respondents knew what process to follow when assistance is required on the 

LMS, whilst the male respondents were more in disagreement (Disagree + Strongly 

disagree) or neutral on knowing the process to follow, as reflected in Table 5.32. 

 

The gender of the respondent also played a role in terms of the functionality of the 

LMS. The patterns were observed between the gender of the respondent and the 

PEOU of the LMS (for example, I know how to use BB to add my class or a student). 

As can be seen from Table 5.33, 35.2% and 38.0% of the female respondents were in 

agreement (Strongly Agreed + Agreed respectively), while 8.5% of the female 

respondents were Neutral towards the statement. Similarly, 14.1% and 4.2% of the 

female respondents were in disagreement (Disagree + Strongly Disagreed) towards 

the statement.  

 

Table 5.32 Gender Cross-tabulation 1 

  

Gender 
Total 

    

Male Female     
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Strongly Agree Count 13 21 34     

% within Gender 17,3% 29,2% 23,1%     

% of Total 8,8% 14,3% 23,1%     

Agree Count 29 36 65     

% within Gender 38,7% 50,0% 44,2%     

% of Total 19,7% 24,5% 44,2%     

Neutral Count 18 6 24     

% within Gender 24,0% 8,3% 16,3%     

% of Total 12,2% 4,1% 16,3%     

Disagree Count 12 8 20     

% within Gender 16,0% 11,1% 13,6%     

% of Total 8,2% 5,4% 13,6%     

Strongly 
Disagree 

Count 3 1 4     

% within Gender 4,0% 1,4% 2,7%     

% of Total 2,0% 0,7% 2,7%     

Total Count 75 72 147     

% within Gender 100,0% 100,0% 100,0%     

% of Total 51,0% 49,0% 100,0%     
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Table 5.33 Gender Cross-tabulation 2 

  

Gender 
Total 

    

Male Female     
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Strongly 
Agree 

Count 14 25 39     

% within Gender 18,9% 35,2% 26,9%     

% of Total 9,7% 17,2% 26,9%     

Agree Count 23 27 50     

% within Gender 31,1% 38,0% 34,5%     

% of Total 15,9% 18,6% 34,5%     

Neutral Count 18 6 24     

% within Gender 24,3% 8,5% 16,6%     

% of Total 12,4% 4,1% 16,6%     

Disagree Count 13 10 23     

% within Gender 17,6% 14,1% 15,9%     

% of Total 9,0% 6,9% 15,9%     

Strongly 
Disagree 

Count 6 3 9     

% within Gender 8,1% 4,2% 6,2%     

% of Total 4,1% 2,1% 6,2%     

Total Count 74 71 145     

% within Gender 100,0% 100,0% 100,0%     

% of Total 51,0% 49,0% 100,0%     

 

  
       

 

5.2.4.5.3 Ethnic group 
 

Table 5.34 shows the variables that has a significant relationship with “Ethnic Group” 

and the themes that the variables belong to. 

 

Table 5.34 The relationship between Ethnic group and the themes 

 
 Variable Section/Theme 

1 Contact details for BB support staff are known Internal DUT Support 
2 There are known policies in place at DUT regarding BB Policies and Procedures 
3 I know how to use BB to add/edit/update course material Functionality 
4 I know how to use BB to put up notifications and due dates Functionality 
5 I find the workload between my lectures and the maintenance on BB manageable Time  
6 Additional time should be allocated for the housekeeping on BB Time 
7 Using BB is not time consuming Time 
8 I am able to advise my students on how to use BB Training and Development 

 

Variables 1, 2, 3, 4, 8 indicate that there is a significant relationship between the 

respondents ethnic group and the level of LMS support (training, technical and 
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procedural) required at DUT. Variable 5, 6, 7 indicate respondents from particular 

ethnic groups find time to be an influencing factor towards the PEOU of the LMS.  

 

As can be seen in Table 5.35 within the ethnic group category of Indian, 30.3% of the 

respondents strongly agreed that additional time should be allocated for the 

housekeeping on the LMS, while this ethnic group category formed 13.3% of the total 

sample. Within the ethnic group category of White, 50.0% of the respondents agreed 

that additional time should be allocated for the housekeeping on the LMS. This 

category formed 4.0% of the total sample. The percentages for the respondents that 

Agreed (Strongly Agree + Agree) to this statement are significantly higher than those 

respondents that are in disagreement towards this statement. 

 

Table 5.35 Ethnic group Cross-tabulation 1 

 

  

Ethnic Group 
Total 

  

African Coloured Indian White   
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Strongly Agree Count 10 5 20 3 38   

% within Ethnic Group 15,6% 62,5% 30,3% 25,0% 25,3%   

% of Total 6,7% 3,3% 13,3% 2,0% 25,3%   

Agree Count 28 0 24 6 58   

% within Ethnic Group 43,8% 0,0% 36,4% 50,0% 38,7%   

% of Total 18,7% 0,0% 16,0% 4,0% 38,7%   

Neutral Count 19 2 17 0 38   

% within Ethnic Group 29,7% 25,0% 25,8% 0,0% 25,3%   

% of Total 12,7% 1,3% 11,3% 0,0% 25,3%   

Disagree Count 6 0 3 3 12   

% within Ethnic Group 9,4% 0,0% 4,5% 25,0% 8,0%   

% of Total 4,0% 0,0% 2,0% 2,0% 8,0%   

Strongly Disagree Count 1 1 2 0 4   

% within Ethnic Group 1,6% 12,5% 3,0% 0,0% 2,7%   

% of Total 0,7% 0,7% 1,3% 0,0% 2,7%   

Total Count 64 8 66 12 150   

% within Ethnic Group 100,0% 100,0% 100,0% 100,0% 100,0%   

% of Total 42,7% 5,3% 44,0% 8,0% 100,0%   

 

  
       

 

Respondents generally Agreed that there is not enough time allocated towards the 

use of the LMS to ensure ‘proper’ utilization of functionality provided by the LMS. 

The ethnic group of the respondent also played a significant role in terms of training 

and development on the LMS. Patterns were observed between the ethnic group of 

the respondent and the PEOU of the LMS (for example, I am able to advise my 
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students on how to use BB). As can be seen from Table 5.36, 37.5% of Coloured 

respondents strongly disagreed towards this statement, whilst 25.0% of coloured 

respondents were neutral towards this statement. A total of 54% (15.5% + 38.5%), of 

the total respondents, however, were in agreement (Strongly Agree + Agree) towards 

this statement. 

 

Table 5.36 Ethnic group Cross-tabulation 2 

 
I am able to advise my students on how to use BB * Ethnic Group Cross-tabulation   

  

Ethnic Group 
Total 

  

African Coloured Indian White   
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Strongly Agree Count 5 1 15 2 23   

% within Ethnic Group 7,9% 12,5% 23,1% 16,7% 15,5%   

% of Total 3,4% 0,7% 10,1% 1,4% 15,5%   

Agree Count 21 2 27 7 57   

% within Ethnic Group 33,3% 25,0% 41,5% 58,3% 38,5%   

% of Total 14,2% 1,4% 18,2% 4,7% 38,5%   

Neutral Count 19 2 13 1 35   

% within Ethnic Group 30,2% 25,0% 20,0% 8,3% 23,6%   

% of Total 12,8% 1,4% 8,8% 0,7% 23,6%   

Disagree Count 15 0 8 2 25   

% within Ethnic Group 23,8% 0,0% 12,3% 16,7% 16,9%   

% of Total 10,1% 0,0% 5,4% 1,4% 16,9%   

Strongly Disagree Count 3 3 2 0 8   

% within Ethnic Group 4,8% 37,5% 3,1% 0,0% 5,4%   

% of Total 2,0% 2,0% 1,4% 0,0% 5,4%   

Total Count 63 8 65 12 148   

% within Ethnic Group 100,0% 100,0% 100,0% 100,0% 100,0%   

% of Total 42,6% 5,4% 43,9% 8,1% 100,0%   

 

 

5.2.4.5.4 Citizenship 
 

Table 5.37 shows the variables that has a significant relationship with “Citizenship” 

and the themes that the variables belong to. 

 

Table 5.37 The relationship between Citizenship and the themes 

 
 Variable Section/Theme 

1 I am very comfortable using work related applications like ITS and iEnabler Technology Literacy and Aptitude 
2 I know how to access student submissions on BB Ease of Use 
3 I know how to use BB to add my subject material Functionality 
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4 I know how to use BB to add/edit/update course material Functionality 
5 I received training on how to use BB Training and Development 

 

The citizenship of the respondent played a significant role with regards to the PEOU 

of a LMS. The demographic data (Citizenship) in Section A (5.2.4.4.1.6) indicated that 

majority of the respondents were of SA citizenship. This means that, in the case of 

DUT using a LMS, SA citizens found it easier to use a LMS. The most significant role 

was against the variables measuring LMS functionality.  

 

The citizenship of the respondent played a significant role with regards to the ease of 

use (knowledge on how to use a LMS) (Table 5.38); the SA respondents knew how to 

access student submissions on the LMS (35.9% and 33.6% for strongly agree and 

agree respectively), whilst the Non SA citizen respondents that were in disagreement 

(Disagree + Strongly disagree) towards this statement were 5.3 % and 36.8% 

respectively. Respondents that were neutral towards this statement made up 16.7% 

of the total respondents, as can be seen from Table 5.38. 

 

Table 5.38 Citizenship Cross-tabulation 1 

 
I know how to access student submissions on BB * Citizenship Cross-tabulation     

  

Citizenship 
Total 

    

SA citizen Non SA citizen     
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Strongly Agree Count 47 3 50     

% within Citizenship 35,9% 15,8% 33,3%     

% of Total 31,3% 2,0% 33,3%     

Agree Count 44 3 47     

% within Citizenship 33,6% 15,8% 31,3%     

% of Total 29,3% 2,0% 31,3%     

Neutral Count 20 5 25     

% within Citizenship 15,3% 26,3% 16,7%     

% of Total 13,3% 3,3% 16,7%     

Disagree Count 16 7 23     

% within Citizenship 12,2% 36,8% 15,3%     

% of Total 10,7% 4,7% 15,3%     

Strongly Disagree Count 4 1 5     

% within Citizenship 3,1% 5,3% 3,3%     

% of Total 2,7% 0,7% 3,3%     

Total Count 131 19 150     

% within Citizenship 100,0% 100,0% 100,0%     

% of Total 87,3% 12,7% 100,0%     

 

  
       

 

The citizenship of the respondent also played a role in terms of the technology literacy 

and aptitude of the LMS. The patterns were observed between the citizenship of the 
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respondent and the PEOU of the LMS (for example, I am very comfortable using work 

related applications like ITS and iEnabler). As can be seen from Table 5.39, 47.0% 

and 36.4% of the SA respondents were in agreement (Strongly Agreed + Agreed 

respectively), while 8.3% of the SA respondents were Neutral towards the statement. 

Similarly, 0.0% and 5.3% of the Non SA respondents were in disagreement (Disagree 

+ Strongly Disagreed) towards the statement.  

 

Table 5.39 Citizenship Cross-tabulation 2 

 

I am very comfortable using work related applications like ITS and iEnabler * Citizenship Cross-tabulation     

  

Citizenship 
Total 

    

SA citizen Non SA citizen     
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Strongly Agree Count 62 8 70     

% within Citizenship 47,0% 42,1% 46,4%     

% of Total 41,1% 5,3% 46,4%     

Agree Count 48 5 53     

% within Citizenship 36,4% 26,3% 35,1%     

% of Total 31,8% 3,3% 35,1%     

Neutral Count 11 5 16     

% within Citizenship 8,3% 26,3% 10,6%     

% of Total 7,3% 3,3% 10,6%     

Disagree Count 10 0 10     

% within Citizenship 7,6% 0,0% 6,6%     

% of Total 6,6% 0,0% 6,6%     

Strongly Disagree Count 1 1 2     

% within Citizenship 0,8% 5,3% 1,3%     

% of Total 0,7% 0,7% 1,3%     

Total Count 132 19 151     

% within Citizenship 100,0% 100,0% 100,0%     

% of Total 87,4% 12,6% 100,0%     

 

  
       

 

5.2.4.6 Correlations 
 

Bivariate correlation was performed on the (ordinal) data. The results are found in the 

Appendix O7.  

** Indicates the correlation is significant at the 0.01 level (2-tailed).  

* Indicates the correlation is significant at the 0.05 level (2-tailed). 

 

The results indicate the following patterns: 

 

Positive values indicate a directly proportional relationship between the variables. For 

example, the correlation value between “I regularly browse the intranet to find out 
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about DUT related matters” and “I regularly browse the internet for personal, work, 

and study matters” is 0.438. Respondents indicated that the more they browse the 

internet for DUT matters, the more they also browse the internet for personal and study 

matters, and vice versa. The general guideline for interpretation of correlation values 

are represented in Table 5.40: 

 

Table 5.40 The guideline for interpretation of correlation values 

 

Values Interpretation of correlation 
Exactly –1 A perfect negative relationship 

–0.70 A strong negative relationship 

–0.30 till -0.50 A weak to moderate negative relationship 

0 No linear relationship 

+0.30 till + 0.50 A weak to moderate correlation 

+0.70 A significant correlation 

Exactly +1 A perfect correlation or relationship 

 

This means that 0.438 is not particularly significant. 

Negative correlation values imply an inverse relationship. That is, the variables have 

an opposite effect on each other: as one increases, the other decreases. For example, 

the correlation value between “I am very comfortable using work related applications 

like BB” and “I often require assistance when using IT software” is -0.415. That is, the 

more comfortable respondents are using work related applications, the less assistance 

they require from IT.  
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Table 5.41 The significant correlation values 
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Support staff are ready to assist and 
available when needed .7

14
**
 

.7
27

**
 

                  

Screens are easy on the eyes       

.7
37

**
 

              

I can understand where to find the 
things I need 

    

.7
11

**
 

.7
39

**
 

.7
81

**
 

            

I can understand the messages I get 
from BB and can act accordingly 

      

.7
16

**
 

.7
21

**
 

.7
92

**
 

          

I know how to use BB to 
add/edit/update course material 

            

.7
25

**
 

.7
39

**
 

      

I know how to use BB to put up 
notifications and due dates 

            

.7
32

**
 

.7
51

**
 

.8
66

**
 

    

I know how to respond to students 
using BB 

              

.7
17

**
 

  

.7
61

**
 

  

I find the workload between my 
lectures and the maintenance on BB 
manageable 

                    

.8
07

**
 

 

Respondents indicated as per Table 5.41: 

• The more support is received, the more promptly queries are answered, and 

the more familiar they become with the contact details for support staff. 

• The more user friendly the LMS screens are (easy on the eyes), the easier it is 

for the respondent to find the things they need. 

• The more they understand where to find the things they need, the easier it 

becomes to use the LMS, the easier it is to find their way around the LMS, the 

more comfortable they become with the screens. 

• The more their understanding is of the LMS messages, the easier it is to find 

their way around the LMS, the more comfortable they become with the screens, 

and the more they understand where to find the things they need.  
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• The more they understand the functionality of the LMS, the easier it becomes 

to add the subject material, to add a class or subject. 

• The more they understand how to put up notifications and due dates, the easier 

it becomes to add the subject material, to add a class or subject, to edit or 

update course material. 

• The more they understand how to respond to students, the easier it becomes 

to add a class or subject and put up notifications and due dates. 

• The more they are able to manage their lectures and the maintenance on the 

LMS, the more they find that there is adequate time, during work hours, to 

attend to lectures and the LMS. 

 

The cross-correlations between the themes were calculated and shown in Figure 5.42.  

Table 5.42 Cross-correlations between the themes 

    Technology Software 
Ease 

of 
Use 

Functionality Internal 
Support 

Policies 
Procedures Time Training 

Technology 
  
  

Correlation 
Coefficient 1.000               

Sig. (2-tailed)                 
N 156               

Software 
  
  

Correlation 
Coefficient .433** 1.000             

Sig. (2-tailed) 0.000               
N 152 152             

Ease of Use 
  
  

Correlation 
Coefficient .481** .770** 1.000           

Sig. (2-tailed) 0.000 0.000             
N 154 152 154           

Functionality 
  
  

Correlation 
Coefficient .488** .757** .805** 1.000         

Sig. (2-tailed) 0.000 0.000 0.000           
N 152 152 152 152         

Internal 
Support 
  
  

Correlation 
Coefficient .372** .414** .441** .472** 1.000       

Sig. (2-tailed) 0.000 0.000 0.000 0.000         
N 155 152 154 152 155       

Policies 
Procedures 
  
  

Correlation 
Coefficient .345** .473** .468** .426** .675** 1.000     

Sig. (2-tailed) 0.000 0.000 0.000 0.000 0.000       
N 153 151 153 151 153 153     

Time 
  
  

Correlation 
Coefficient .202* .343** .240** .194* 0.074 0.159 1.000   

Sig. (2-tailed) 0.012 0.000 0.003 0.017 0.368 0.051     
N 153 151 152 151 152 151 153   

Training 
  
  

Correlation 
Coefficient .383** .455** .523** .584** .504** .443** 0.110 1.000 

Sig. (2-tailed) 0.000 0.000 0.000 0.000 0.000 0.000 0.180   
N 152 150 151 150 151 150 150 152 
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• The more technology literate the respondents are 

⇒ the more they perceive the software as being user friendly 

⇒ The easier they found it to use the LMS based on the knowledge that they 

have 

⇒ the better knowledge they have of the software functionality 

⇒ the more aware they are of the internal support and policies and procedures 

⇒ the more time is not an issue with regards to housekeeping on the LMS 

⇒ the more training and development is not a concern 

 

• The more the respondents found the software user friendly 

⇒ The easier they found it to use the LMS based on the knowledge that they 

have 

⇒ the better knowledge they have of the software functionality 

⇒ the more aware they are of the internal support and policies and procedures 

⇒ the more time is not an issue with regards to housekeeping on the LMS 

⇒ the more training and development is not a concern 

 

• The more the respondents found the software easy to use based on the 

knowledge they have of the software 

⇒ the better knowledge they have of the software functionality 

⇒ the more aware they are of the internal support and policies and procedures 

⇒ the more time is not an issue with regards to housekeeping on the LMS 

⇒ the more training and development is not a concern 

 

• The more the respondents were aware of the functionality  

⇒ the more aware they are of the internal support and policies and procedures 

⇒ the more time is not an issue with regards to housekeeping on the LMS 

⇒ the more training and development is not a concern 

 

• The more the respondents were aware of the internal support 

⇒ the more aware they are of the policies and procedures 

156 
 



  

⇒ the more training and development is not a concern 

 

• The more the respondents were aware of the policies and procedures 

⇒ the more training and development is not a concern 

The descriptive statistics for the themes are shown in Appendix O9. 

 

5.3 Qualitative results 
 

5.3.1 Analysis of questionnaire using NVivo 
 

NVivo 11 was used to analyse the social (what people think) phenomena for the 

following questions in Section C of the questionnaire. The open-ended questions, 

Section C of the questionnaire, is shown in Table 5.43. 

 

Table 5.43 Section C of the questionnaire 

 

 Are there any other comments/feedback that you would like to express regarding the 
implementation of BB LMS at DUT? If yes, then elaborate. 

What do you like most about BB? 

What would you like to see improved on BB? 

How do you feel about the adoption of BB and the integration of BB into teaching and 
learning? 

Would you like to see BB integrated with other DUT applications like ITS and iEnabler? 

 

“Handling qualitative data is not usually a step-by-step process (first import, then code, 

then query, then interpret and then write-up). Instead, it tends to be an iterative process 

where you explore, code, reflect, memo, code some more, query and so on” (QSRI 

2019). Figure 5.4 illustrates this process. 
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Figure 5.4 illustrates the path taken to analyse a theme (QSRI 2019) 

 

5.3.1.1 Nodes 
 

The responses from the open-ended questions were captured into nodes. Nodes are 

the categories for which the responses were given and which formed the themes for 

the qualitative data.  

 

Creating the nodes allowed the researcher to view all the responses according to 

certain categories. Each node or category was then broken further into smaller 

components, as if to build a hierarchy per node or category. “Case nodes represent 

your 'units of observation'” (QSRI 2019). Case nodes (each respondent) or 

classifications with attributes (descriptive information) were not used, because all the 

responses came from the open-ended questions of the survey instrument and 

because descriptive (demographic) data was analysed under the quantitative results.  

NVivo 11 uses the frequency of words to show the strength of sentiment. The higher 

the coverage of words the stronger the sentiment. 
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Table 5.44 NVivo 11 Nodes 

 

Nodes or Categories Section C of the questionnaire 
Adoption of a LMS How do you feel about the adoption of 

BB and the integration of BB into 

teaching and learning? 

Most useful features What do you like most about BB? 

Suggested improvements What would you like to see improved on 

BB? 

Integration of the LMS into teaching and 

learning 

Would you like to see BB integrated with 

other DUT applications like ITS and 

iEnabler? 

 

The questions in Section C, as per Table 5.44, were constructed to gather the 

respondent’s opinion on the use of a LMS (adoption), features and improvements that 

the respondent would like to see in a LMS, and the use of a LMS as part of an 

integrated solution to promote e-learning. The reason for choosing these questions 

was to ascertain which area of using a LMS could be affecting PEOU (introducing a 

LMS, the functionality provided, or the integration of the LMS into the universities 

technological structure).  

 

5.3.1.2 Cluster analysis 
 

Nvivo 11 allowed the visualisation of connections in the data and the identification of 

what was most important. Cluster analysis was used to identify patterns in the data by 

finding similar words. “Sources or nodes in the cluster analysis diagram that appear 

close together are more similar than those that are far apart” (QSRI 2019). Word 

similarity is used to determine how many times words clusters appear. NVivo 11 then 

creates a similarity index and groups the items into clusters. Items are represented as 

points in space. The data goes through iterations to determine the distance between 

items, bringing the points either closer together or further apart. “Words that co-occur 

are clustered together” (QSRI 2019). 
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5.3.1.3 Word clouds and tree maps 
 

A word cloud is the result of a word frequency query in NVivo 11. The software displays 

more frequently occurring words in larger fonts compared to few occurrences of other 

words. Tree Maps, on the other hand, “displays up to 100 words as a series of 

rectangles, where frequently occurring words are in larger rectangles” (QSRI 2019). 

 

5.3.2 Visualisation of each node 
 

Feedback from the survey was analysed. The data was used to identify ways to 

improve the perception levels of a LMS at a HEI, which in turn would be used to 

possibly improve the adoption of LMSs by users. Based on the definitions of a word 

cloud, tree map and cluster analysis, the large font or rectangles or circles shows 

commonality and implies that those words were used or perceived more often than 

other words. The responses are reflected in Appendix P. Word clouds, tree maps and 

cluster analysis were used on the 4 qualitative areas (adoption of a LMS, most useful 

features, suggested improvements, integration of the LMS into teaching and learning) 

to look at the frequency of words used by respondents to identify key areas.  

 

The word clouds, tree maps and cluster analysis diagrams for each of the nodes in 

Table 5.44 are provided. 

 

5.3.2.1 Adoption of a LMS 

 

Figure 5.5 Word cloud for the adoption of a LMS 
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For the adoption of a LMS, the large font in the word cloud (Figure 5.5) implies that 

these words recur more often or was used by more respondents than other words.  

The most important or recurring words students, training, staff, lectures, time and 

upload are showing that the adoption of a LMS is dependent on things such as training 

on how to upload course information, assessments and tests. Therefore, training plays 

a big role in the adoption of a LMS. This is supported by the following comments by 

some of the respondents:  

“Ongoing adequate training should be provided to staff.” 

“There is a need for proper coordination of BB training for academic staff on campus.” 

“Need more consistent training.” 

“BB training discussions must remain as ongoing to allow staff to be kept updated at 

any given time.” 

“The students should be given training but not in lecture time by lecturers” 

 

The word cloud also shows that there is an issue of time. Staff and students need time 

to adapt to a LMS and to make full use of the functionality provided. This is supported 

by the following comment: 

“It is time consuming to type an equation/math formulars”  

The tree map (Figure 5.6) shows that students, training and staff are interlinked. These 

are the biggest blocks, showing that staff need to provide training for students, which 

is connected to lectures. The first three columns of words show that there is a 

connection between training, time, lectures, access, content and assessments. This 

shows that training and time are important themes to consider when adopting a LMS. 

This area can be related or supported by the training and support theme as well as 

the time theme under the quantitative analysis. 
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Figure 5.6 shows the tree map for the adoption of a LMS 

 

The cluster analysis (Figure 5.7) shows that the tools, teaching and learning are 

closely linked because the points or circles are close to one another. This means that 

the respondents perceive the adoption of a LMS as a tool that improves teaching and 

learning.  

 

Figure 5.7 shows the cluster analysis for the adoption of a LMS 
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5.3.2.2 Most useful features 

 

 

 Figure 5.8 The word cloud for the most useful features of a LMS 

 

For the most useful features, the word cloud (Figure 5.8) shows that respondents 

agreed that students, access, teaching, and learning were important. This means that 

access to the LMS supports learning. The LMS makes access to content and 

collaboration and communication easier. The following statements by respondents 

can support this: 

 

“Easily accessible and makes teaching and communication with students much 

easier.”  

“Students have access to course content all the time” 

“Accessibility beyond the classroom” 

“high accessibilty of students and improved communication generally between 

lecturers and students” 
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 Figure 5.9 shows the tree map for the most useful features of a LMS 

 

The tree map (Figure 5.9) indicated that using a LMS assists during lectures and is 

beneficial for teaching (aids teaching). It also has the benefit of time for lectures and 

is great for communicating and collaborating with students. These areas can be 

supported by the time, functionality, technology literacy and aptitude themes, ease of 

use (knowledge on how to use a LMS) and software user friendliness themes under 

the quantitative analysis. The following statements support this: 

“Ability to communicate with students and facilitate/administer tests/assessments”  

“Helps to communicate with students on mass” 
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Figure 5.10 shows the cluster analysis for the most useful features 

 

The scattering of points in the cluster analysis (Figure 5.10) indicates that respondents 

listed many different useful features. The words that co-occurred the most (largest 

circles) are learning, communication, students and teaching. This means that the 

respondents perceive the adoption of a LMS as a tool with many useful features that 

benefits students and is effective for teaching and learning. The following statements 

support this: 

“Students can work their own time” 

“Ability to communicate with students and facilitate/administer tests/assessments” 

“Teaching and learning can happen in and out of my classroom. Able to flip my 

classroom” 
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5.3.2.3 Suggested improvements 

 

 

Figure 5.11 shows the word cloud from suggested improvements 

 

For the suggested improvements, the word cloud (Figure 5.11) and tree map shows 

that respondents felt that students, access, and time were important and areas of 

improvement. Uploading of content, training and availability were other key areas. 

These areas can be linked to the time, training and development, functionality, 

technology literacy and aptitude themes under the quantitative analysis. The following 

statements support this: 

 

“Training will enable the lecturer to understand it better” 

“Students complain they cannot access it” 

“I noticed that DUT does not purchase all the packages for BB. There are certain 

tools/features that are not fully available to us eg. Uploading groups directly into BB” 

“There is no time for training” 
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Figure 5.12 shows the tree map from suggested improvements 

 

For the suggested improvements, the tree map (Figure 5.12) also shows that 

respondents felt that students, access, and time were important areas for 

improvement. 
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Figure 5.13 shows the cluster analysis for suggested improvements 

 

The scattering of points in the cluster analysis (Figure 5.13) shows that respondents 

listed many suggestions for improvement. The words that co-occurred the most 

(largest circles) are access, training, students and times. This means that even though 

respondents perceive the adoption of a LMS as a tool with many useful features (as 

per 5.3.2.2), they could still identify areas for improvement. Accessibility is an area 

that needs to be given attention. Also training and time is a concern. The following 

statements support this: 

“Students complain they cannot access it.” 

“Not all students have smart phones and wifi access at home” 

“There is no time for training” 
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“I currently do not have off-site access since the last update which is difficult as I use 

it on my off time” 

 

5.3.2.4 Integration of the LMS into teaching and learning 

 

 

Figure 5.14 shows the word cloud for the integration of the LMS into teaching and learning 

 

For the integration of the LMS into teaching and learning, the word cloud shows that 

respondents felt that students, access, and learning were significant when looking at 

integration of a LMS into pedagogy. The integration of the LMS into teaching and 

learning and the most useful features showed very closely related perceptions by 

respondents. These areas can be supported by the time, functionality, technology 

literacy and aptitude themes, ease of use (knowledge on how to use a LMS) and 

software user friendliness themes under the quantitative analysis.  

 

The word cloud in Figure 5.14 indicates that, for integration to occur, access to the 

LMS is required. Integration is what will support teaching and learning, in the long 

term, in the classroom. 
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Figure 5.15 shows the tree map for the integration of the LMS into teaching and learning 

 

The tree map in Figure 5.15 indicates that it is a great idea to integrate a LMS into 

pedagogy. It is a tool that supports teaching and learning. The following statements 

support this: 

 

“It an excellent way of teaching as you are able to access notes” 

“100% access by student anytime, anywhere, cost effectiveness. I think it can become 

a fantastic tool to have.” 

“It helps students after hours, granting them access to content beyond the classroom 

which helps with our student-centred approach” 
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Figure 5.16 shows the cluster analysis for the integration of the LMS into teaching and learning 

 

Figure 5.16 indicates the words that co-occurred the most (largest circles), students, 

learning, and teaching. This is interpreted as, the integration of the LMS into teaching 

and learning has been beneficial to students in their learning and for teaching. The 

following statements support this: 

“It an excellent way of teaching...” 

“It can improve delivery of learning content” 

“I think it is a good idea and could make teaching and learning easier” 

“Excellent blended learning approach” 

 

Table 5.45 indicates the themes that emerged from the four categories (adoption of a 

LMS, most useful features, suggested improvements, integration of a LMS into 

teaching and learning). These themes will be used to make recommendations.  

Table 5.45 Themes that emerged from the Nodes 
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Nodes or Categories Themes 
Adoption of a LMS Training 

Time 

Most useful features Collaboration and communication 

Time 

Suggested improvements Uploading of content 

Training  

Availability 

Integration of the LMS into teaching and 

learning 

Access 

Learning 

 

 

5.3.3 Interviews 
 

The information gained during separate interviews, with six participants, outlined the 

case of DUT using a LMS. The information provided was scribed and verified by the 

interviewees as being the sequences of events and details of the e-learning project. 

The proposed framework used the information from the interviews and supporting 

literature as a basis. Certain themes were identified during the interview process, like 

community of practice interest groups, and were incorporated into the proposed 

framework. 

 

The responses from Sections C’s question below was considered during the interview 

process. 

 

Are there any other comments/feedback that you would like to express regarding the 

implementation of BB LMS at DUT? If yes, then elaborate. 

 

 

 

172 
 



  

5.4 Results from the literature review to support the framework 
 

The information gathered from the DUT case and the information provided by literature 

were combined to construct a tiered pedagogical framework in Chapter 6. The results 

from the literature review is discussed further.  

 

“All South African universities appear to have some form of dedicated information 

technology department” (Ngugi et al. 2007). The OECD (2005) explains that in order 

to fully support e-learning institutions must give consideration to their IT infrastructure, 

the use of a student portal, the use of other applications that support teaching and 

learning (e.g. a ERP system), online administration of support services (e.g. 

admissions, student web registration, fee payments), integration of systems, network 

access, and online resources (e.g. e-books). The IT infrastructure is what holds and 

connects the organisation together in terms of communication, workflow and software. 

  

5.4.1 Support 
 

The support provided has been an apparent requirement since the earlier years of e-

learning. “A range of methods should be used to support both the initial and the long-

term use of the e-learning systems for staff and students. Manual or person-to-person 

support for an e-learning system will typically include training sessions and incidental 

user support” (Catherall 2005). Support staff are individuals that will assist in resolving 

incidents or issues on the e-learning system (e.g. how to create a user). The 

requirement for support will ensure sustainability and long-term use of the LMS. 

Training and development type of support is also essential. “It may perhaps be useful 

to consider a few wider [training and] developments in the HE sector” (OECD 2005). 

Research by Venkatesh and Davis (2000) explains that general computer training 

programs are required since this skill clearly has a strong influence on the acceptance 

and continued use of systems.   
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5.4.2 Collaboration 
 

Research by Ngugi et al. (2007) concluded that in the case of SA, the e-learning 

innovation was created by groups working together without “national or institutional 

support needed to integrate their efforts fully into the educational system” (Ngugi et al. 

2007). Twelve years later, the DUT not only has internal institutional support but also 

support from the government in terms of policies, funding and legislature. In addition, 

it has  formed community of practice interest groups across the faculties to collaborate 

and build the momentum that will positively influence the PEOU of the LMS.  

 

5.4.3 Financial viability 
 

Financial availability has always been a key driving factor. Bullen and Janes (2007) 

declare that “infrastructure and funding have been identified as the most important but 

scepticism about the pedagogical value of e-learning and faculty development are also 

key”. This means that HEIs need to ensure that there is a budget to ensure that 

products costs are managed.  

 

5.4.4 Policies and procedures 
 

When introducing a LMS to a HEI “a practical ‘policy and procedures’ document should 

be developed to ensure service consistency and define service provision” (Catherall 

2005). Catherall (2005) explains that “this document must include standard practices 

for activity on the system, including procedures for user training and support”. The 

procedure for adding, maintaining and deleting user accounts, the procedure for 

access rights (e.g. administrator versus educator), support procedures (contact 

details, process for recording and resolving queries), procedure for training of existing 

and new staff, and the explanation of peoples roles in providing training and support 

must be clearly defined. 

 

Policies and procedures at an institutional level will drive the use of the LMS and 

support e-learning. “Manuals, providing a detailed reference for the e-learning system, 

should be authored for students and academic users” (Catherall 2005). Quinn (2012) 
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states that an institutional policy needs to be in place. “Policy areas include 

accessibility, appropriate behaviour, support scope and mechanisms, security and 

privacy” (Quinn 2012). The policy should highlight the requirements for staff 

development, programme co-ordination, infrastructure, alignment with university 

policies and guidelines on teaching, learning and assessment. 

 

5.4.5 Implications for the framework 
 

All layers of a framework will need to be put together and work towards a shared goal 

of incorporating IT into education. During the pilot of the LMS, the LMS should be 

demonstrated to all faculties, and senior staff members. Sobel and Grotti (2013) state 

the “teachers have been trained to think of the three components of TPACK 

(technology, content, and pedagogy) separately; learning to combine the parts will 

greatly enhance their teaching skills”. The Partnership for Higher Education in Africa 

found that ICT frameworks by itself does not “constitute an enabling environment in 

which educational technology can thrive” (Ngugi et al. 2007). The implementation of 

e-learning is therefore “hampered by the absence of an overall technology plan, the 

lack of clear acquisition and replacement plan and a dependence on short-term 

funding models” (Ngugi et al. 2007). It is therefore imperative to follow a framework 

that will assist in the adoption of a LMS and ultimate support positive sentiments in the 

user community. 

 

By adapting Catherall (2005) explanations to this study, the components can be 

explained as follows: 

Content knowledge (CK) refers to content that must be directly and effectively 

delivered to the users using the chosen technology. This will help to identify the training 

needs of the users. Technology knowledge (TK) refers to skills needed to accomplish 

how to install, implement and use the LMS. This knowledge must be identified. 

Pedagogical knowledge (PK) refers to knowledge that academics have. Academics 

will need to identify the groups of individuals that will need training on the LMS. If 

multiple groups are identified (academics, students, and support groups) then the 

differences in what each group needs to be trained on must be addressed. 
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The case of DUT academic staff using a LMS suggested that this HEI was using a 

framework that was being defined by the e-learning project. The government policies 

and draft framework (Appendix H) steered the project into its first phase. The 

information gathered from the DUT case and the pertinent information provided by 

literature were combined to construct a tiered pedagogical framework. There are three 

layers in the framework; Information Technology (IT), Support (training and 

development of staff) and Academic Executive Management.  
 

At the core of the implementation of a common LMS lies the university Information 

Technology Services (ITS) (non-academic), which would be responsible for providing 

and maintaining the infrastructure, both hardware and software. The university ITS 

would be responsible for this layer of support. It would be expected that the ITS, skilled 

in technical and system management, within a HEI environment, be responsible for 

the infrastructure, implementation, upgrading and maintenance of the LMS. The 

automation of business processes, such as integration of LMS classes with the 

registration of students, should also lie within the ITS space. The research from this 

study identifies Support as an important theme. The functional support of a common 

LMS should therefore be provided by the ITS of the HEI. 

 

Since another core theme that emerged was training, the second support layer should 

be efficient in providing training and the development of the online environment. This 

support layer should establish communities of practice, as suggested by the literature, 

to support training. In the case of DUT, this is the responsibility of the Centre for 

Learning and Teaching (CELT). This support function must be able to adequately train 

and develop the academic staff to use the LMS and be able to provide real-time 

support as was found by the evidence of this study. These two layers should work 

together to deliver the LMS software and provide support.  

 

Since academic staff will be responsible for adding module content and promoting 

student collaboration, and the results of the study indicated that “Training” for 

academic staff was identified as an important part of promoting PEOU of the LMS,  

training on adding module content and general housekeeping of the subject content 

must be core to the framework. The literature by Parr (2015) who identified trends that 

accelerate technology adoption in higher education states that universities should 
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collaborate regarding their technological activities and combine resources, thus 

allowing  them to “work toward common goals concerning technology, research, or 

shared values” (Parr 2015). Training individuals who have had formal training could 

be considered a valuable motivational tool in cascading the best practice instances 

down to every academic. This type of knowledge sharing amongst the academics 

could promote PEOU as the “Community of practice” suggested in the literature. DUT 

created internal community of practice interest groups to stimulate an interest in e-

learning and to build on that to share knowledge and ideas of how to implement e-

learning at the institution. Further to this empowerment of academics, support for the 

LMS software should ideally be real-time.  

 

The next level lies at Academic Executive Management level. The purpose of this layer 

is for the individuals to identify where the HEI is and where they would like to be with 

regards to an online teaching and learning environment. Figure 5.17 illustrates the 

interconnectivity of the 3 layers that defines the proposed framework described above.  
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Figure 5.17 illustrates the interconnectivity of the 3 layers that defines the proposed framework  
(author’s own work) 

 

5.5 Summary 
 

This chapter presented the results from the mixed methods used for this study. 

For the quantitative analysis, the reliability scores (Cronbach’s Alpha values) for all 

themes in the questionnaire exceeded the recommended value of 0.7. The KMO and 

Training and development 
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Bartlett’s Test figures of 0.5 and 0.05 respectively allowed for the factor analysis 

procedure. Scoring patterns in the section analysis summarised the demographic 

characteristics of the respondents. Section analysis for the remaining sections 

summarised scoring patterns for technology literacy and aptitude, internal DUT 

support, policies and the procedures and guidelines, ease of use (knowledge on how 

to use a LMS), software user friendliness, functionality, time, and training and 

development. Hypothesis testing and crosstab frequencies was conducted by 

performing a Chi-square test to show significant relationships between items where 

p<0.05. Cross-tabulation amongst all items (i.e. the significance of an item against 

every other item in the questionnaire) was performed.  

 

For the qualitative analysis, the frequency of words showed the strength of sentiment. 

It showed the themes that emerged from the subjective views and personal 

experiences of the participants. The framework presented in this chapter uses relevant 

information from literature from as early as 2005. The reason for this is that DUT’s e-

learning efforts started in 2003. It is important to consider literature from that point 

onwards to determine what has worked and what did not work in terms of providing a 

guideline to influence PEOU positively. 
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CHAPTER 6 - INTERPRETATION, CONCLUSION AND 
RECOMMENDATIONS 
 

6.1 Introduction 
 

The preceding chapter presented the quantitative and qualitative results. This chapter 

uses the results to draw conclusions, answer the research questions and 

demonstrates the achievement of the research aim. This chapter uses the analysis 

from the quantitative data to answer the research questions, set out in Chapter 1. It 

also uses the quantitative results to extend the Technology Acceptance Model 3 (TAM 

3) (Venkatesh and Bala 2008), by identifying other factors that influence Perceived 

Ease Of Use (PEOU) of a LMS in Higher Education in South Africa. In addition, the 

themes that emerged from the qualitative results from the case of Durban University 

of Technology (DUT) using a Learning Management System (LMS), together with 

literature, is used to propose a theoretical, tiered pedagogical framework. To conclude, 

the contribution of this study to pedagogy, within a technological environment, is 

highlighted. References to literature are made from as early as 2005, because the 

case study at DUT was used as a basis to propose a framework and the DUT’s efforts 

to introduce e-learning started in 2003.  

 

6.2 Summary of the study 
 

This study focussed on identifying factors that could influence the PEOU, one of the 

constructs of TAM 3 (Venkatesh and Bala 2008), of a LMS at a University of 

Technology (UoT). The study highlighted the perceptions of the DUT academic 

community, as defined in the research scope. A total population of 579 academic staff 

members were identified as using the LMS. A sample size of 40 percent was adopted 

(232). The pilot study used a ten percent sample (23). For the main study, hundred 

and fifty six (156) participants completed the questionnaire, and a random list of six 

participants were interviewed. 
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The study used mixed methods research. The quantitative data gathered used closed 

questions on a questionnaire. This information was used to extend the TAM 3 

(Venkatesh and Bala 2008). The qualitative data was collected using open-ended 

questions in the same questionnaire. Interviews conducted, allowed additional 

information to be gathered. This information, together with literature, was used to 

create a framework for promoting PEOU for e-learning using a LMS in South African 

Higher Education. 

 

6.3 Achievement of objectives 
 

Research objective 1: To identify and evaluate the perceptions and attitudes of the 

academic staff with regards to ease of use of LMS technology. 

 

Research Questions pertaining to Objective 1: 

• Do academic staff members think there is sufficient support to ensure a PEOU 

positively within the LMS? 

• Does the demographic profile (age, gender, ethnic group, and citizenship) of 

the individual influence their PEOU of a LMS? 

• Do current practices, policies and procedures guide or promote PEOU of e-

learning? 

 

6.3.1 Answers to the Research Questions 
 

6.3.1.1 Research Question 1 
 

Do academic staff members think there is sufficient support to ensure a PEOU 

positively within the LMS? 

 

The questionnaire used the following themes to extract respondents’ beliefs or 

sentiments: 

 

Technology literacy and aptitude 
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Results for this theme indicated that respondents were comfortable using 

technology, did so on a regular basis, used a variety of applications and did not 

require IT assistance or support when using technology. This could be interpreted 

as participants having a fairly high level of technology literacy and aptitude.  

 

Internal DUT support 

 

Respondents were aware that, with regard to Blackboard (BB), support staff are 

available and that documentation (policies, procedures, guidelines) exist. 

Respondents knew the process to follow if they required assistance, were aware 

of support contact information if support was required and found queries being 

responded to promptly. Internal support for the LMS was therefore satisfactory. 

 

Policies procedures and guidelines 

 

Respondents were cognisant of policies for using the LMS, were aware of 

procedures regarding the use of BB and followed the guidelines.  

The responses therefore indicated that electronic learning (LMS e-learning)  

documentation is available to assist staff to use a LMS and staff members are 

aware of it. 

 

Ease of use (knowledge on how to use a LMS) 

 

Respondents know how to use the LMS, access student submissions and found 

the LMS easy to use. Although support for subject content being presented online 

was cumulatively positive, a large number of respondents remained neutral. An 

equal number of respondents agreed that the LMS has positively changed the way 

they teach as opposed to respondents who thought otherwise. The conclusion 

could therefore be drawn that although the LMS was easy to use, academics did 

not all find the adoption of the technology conclusively positive. 

 

Software user friendliness 
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Respondents found BB easy to use, the screens were acceptable as well as the 

error messages. Therefore, the LMS is Perceived as Easy to Use and user friendly 

so the software did not present any substantial barriers to using it. 

 

Functionality 

 

Respondents knew what functionality was available, how to add subject material, 

students or classes, put up notifications and due dates, and respond to students. 

They were therefore able to use the functionality to support their teaching. Being 

comfortable to use the LMS positively affected the respondents PEOU of the LMS. 

 

Time 

 

From the results, it could be seen that respondents would like more time to be 

allocated  for keeping LMS material up-to-date, since the responses to using “BB 

is not time consuming” were cumulatively not in agreement. This was confirmed by 

the results for “additional time should be allocated”, with which respondents 

cumulatively agreed to a large extent. The 2nd statement referrred to the workload 

of each academic, which would mean putting the material on BB should be 

considered part of the workload. If additional time is not allocated, it could render 

the LMS material being out-of-date and have a ripple affect on the users PEOU of 

the LMS software.  

 

Training and development 

 

The majority of respondents received training. Even though some respondents did 

not receive a training manual, on-line help was found to be available, helpful and 

adequate. They are also able to assist students on how to use the LMS.  

 

Results from the themes, above, indicate that academic staff members generally 

agree that there is sufficient support to ensure a positive PEOU with the LMS. 
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6.3.1.2 Research Question 2 
 

Does the demographic profile (age, gender, ethnic group, and citizenship) of the 

individual influence their PEOU of a LMS? 

 

Since the themes identified in the questionnaire were all factors contributing towards 

a positive PEOU, the analysis of the results revealed that certain demographic 

elements influenced specific themes in the study more than others. These are listed 

in Table 6.1.  

 

Table 6.1 Demographic elements that affected the themes 

 

THEMES DEMOGRAPHIC ELEMENTS 

Technology literacy and aptitude Age , Citizenship 

Internal DUT support Age, Gender ,Ethnic group 

Policies and procedures Gender, Ethnic Group 

Ease of  use  Gender, Citizenship 

Software user friendliness Age 

Functionality Gender, Ethnic group, Citizenship 

Time Ethnic group 

Training and development Ethnic group, Citizenship 

 

Cross-tabulation results, Appendix O Section O8, indicated that certain demographic 

elements (age, gender, ethnic group, and citizenship) of the individual does influence 

PEOU of a LMS. Table 6.2 shows which groups of individuals PEOU were more 

positive than other groups. 
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Table 6.2 Groups of respondents whose PEOU were more positive than other 

groups 

 

 Age Citizenship Gender Ethnic 
Group 

Technology 
literacy and 
aptitude 

Older group (> 41 years) SA citizens   

Internal DUT 
support 

Older group (> 41 years)  Females Indian 

Policies and 
procedures 

  Females Indian 

Ease of  use   SA citizens Females  

Software user 
friendliness 

Younger group (< 35 

years) 

   

Functionality  SA citizens Females Indian 

Time    Indian 

Training and 
development 

 SA citizens  Indian 

 

As can be seen in Table 6.2, it is clear that the older group and SA citizens appear to 

have higher levels of technology literacy and aptitude. The older group, females and 

Indians found Internal DUT support good while Females and Indians agreed that 

Policies and procedures were good. The younger group, however, are more optimistic 

about the User friendliness of the LMS. 

Results from the cross-tabulations indicate that the demographic profile does influence 

their PEOU of a LMS. 

 

6.3.1.3 Research Question 3 
 

Do current practices, policies and procedures guide or promote PEOU of e-learning? 
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The analysis revealed that respondents are aware of procedures to follow regarding 

the use of BB, that there are known guidelines  with regards to the use of LMS 

functionality, for example how to add course content, and that they follow the 

guidelines provided to help them in their teaching. The analysis indicated that there is 

existing e-learning documentation available that assists academics to use the LMS to 

help them in their teaching. The academics are not left to figure out the ‘how to’ 

elements of the LMS on their own which makes using the LMS easier and which 

contributes to their Perceptions of Ease Of Use. There is sufficient documentation, 

policies and procedures to guide and promote positive PEOU of e-learning within this 

Higher Education Institution (HEI).  

 

6.3.2 An expansion of the TAM 3 as defined by Venkatesh and Bala (2008) 
 

Research objective two was achieved by identifying the factors that affect PEOU of a 

LMS. Identifying these factors and the reasons why there is an effect on PEOU can 

be used to positively promote attitude towards technology in education. 

 

Figure 1.3 in Chapter 1 illustrated TAM 3 (Venkatesh and Bala 2008). The model in 

Figure 6.1 summaries the factors that influences an individual’s PEOU towards 

applications. This means that only certain factors that affect the PEOU construct of the 

TAM 3 was considered in this study and expanded on. The effects on PU and BI 

(subjective norm, image, job relevance, output quality, result demonstrability, 

experience and voluntariness) constructs were excluded. For the PEOU construct 

perceptions of external control, computer anxiety, computer playfulness, perceived 

enjoyment and objective usability were excluded from this study. For the computer 

self-efficacy determinant of the PEOU construct, the categories Technology literacy 

and aptitude, Software user friendliness, Ease of use (knowledge on how to use a 

LMS) and Functionality, was included in this study. The remaining four concepts 

(Internal support, Policies and procedures, Time, Training and development) 

measured is new determinants that was assessed. The TAM 3 model was changed 

accordingly.  
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Figure 6.1 shows the Theoretical Model of the Determinants of Perceived Ease of Use (Venkatesh 
and Bala 2008) 

 

This research was conducted to determine what other factors influences the PEOU of 

a LMS application within a HEI. The section analysis (Sections B to I) in chapter 5 

identified additional factors that influence PEOU of a LMS. All of the variables within 

each section (theme) had a significant relationship (chi-square value <0.05). The 

significance of each variable was also presented in Chapter 5 (Section B to I). The 

hypothesis testing in Chapter 5 indicated which demographic elements that effected 

the themes.  
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Using this information, the TAM 3 (Venkatesh and Bala 2008) was adjusted as follows 

(Figure 6.2): 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 6.2 illustrates additional factors that influence PEOU of a LMS (author’s own work) 

 

Technology literacy and aptitude, Software user-friendliness, Ease of use (knowledge 

on how to use a LMS) and Functionality in this research is deemed to contribute 

towards the computer self-efficacy theme in the TAM 3 (Venkatesh and Bala 2008). 

The analysis confirmed that these themes do in fact influence PEOU of a LMS. In 

addition to these themes, Internal support, Policies and procedures, Time, Training 

and development, influenced the PEOU of a LMS. Figure 6.2 further illustrates the 
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demographic elements that influence each theme. The chi-square values, showing the 

significant demographic elements, were illustrated in chapter 5 in Table 5.29. The final 

model was tested (validated statistically) and shown in Appendix Q (Structural 

Equation Model) and is commented on in the Limitations of this study. Multiple 

regressions were used to validate the hypothesized relationships. 

 

6.3.3 A theoretical tiered pedagogical framework 
 

Research objective three was achieved by proposing a theoretical tiered pedagogical 

framework. It is hoped that, if adopted, it will result in promoting a positive attitude 

towards technology in education. The framework was presented in Chapter 5. 

 

6.4 Limitations of the study 
 

• The scope of this study was limited to a UoT situated in KwaZulu-Natal namely 

the DUT and the 2017 permanent academic staff at this institution for higher 

learning. The DUT was chosen because it was convenient for the researcher, 

being a staff member at this HEI. Part-time staff, administrative staff and those 

permanent academic staff whose main job profile is the head of department, 

deputy director, or director were excluded from this study because it was 

assumed that these individuals might not necessarily use a LMS. Students were 

excluded from the study because the aim of the research was to create positive 

attitudes, by academics, towards e-learning and to promote the use of e-

learning to academics. The study was further limited to the ML Sultan, Ritson 

and Steve Biko campuses of DUT, because these campuses are in closer 

proximity. 

• Since personally administered questionnaires, using the Drop-Off-Pick-Up 

(DOPU) method of delivery was used for reasons explained in the research 

methodology section, but as a trade-off online delivery of the instrument could 

have been used to possibly reach participants in a larger geographical area. 

The pilot study, however, showed that the online delivery method could have 
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resulted in a lower response rate. Obtaining responses from a larger 

geographical area may have resulted in different results. 

• The name Blackboard should not have been used in the questionnaire. Certain 

individuals did not complete the questionnaire because they preferred another 

LMS over BB and openly expressed this.  

• Individual interviews were conducted. The shortfall of doing the individual 

interviews is that there was no debate amongst the participants to either agree 

or disagree to others’ opinions.  

• It is important to note that the extension to the TAM 3 (Venkatesh and Bala 

2008) and the proposed framework is as per the experiences at DUT and could 

change in other environments where the infrastructure and technology used is 

different from that of DUT. 

• The overall model analysis was conducted using the Structural Equation Model 

(SEM). The statistician conducted the necessary tests represented in Appendix 

Q. As per the summary of Appendix Q, the fit indices of the model do not meet 

the required cut-off values, indicating that, for this set of data, the model is not 

the best fit. The model may possibly be improved by increasing the sample size. 

 

6.5 Research Contribution 
 

The study contributions are at different levels. 

 

6.5.1 International level 

 

This study contributes towards HEIs that intend on adopting or promoting e-learning. 

DUT started its attempts at on-line learning since 2003/2004 (as per the case study) 

and the project is still growing. The study highlighted what factors are influencing the 

PEOU of a LMS, by academics, at HEIs more specifically SA HEIs. These factors and 

the proposed framework could help HEI to plan accordingly and take into account the 

shortfalls experienced by other institutions. It will have practical implications towards 

improved educator based interactions and indirectly a better working experience or 

perception of the LMS. 

190 
 



  

 

6.5.2 National level 
 

This study explains what factors could influence the PEOU of academics of a LMS at 

HEIs more specifically SA HEIs. The theoretical tiered framework can be used for the 

implementation of a LMS to promote PEOU for e-learning within an academic context. 

If adopted could improve educator based interactions and perceptions of ease of use 

and indirectly a better working experience/perception of the LMS by the academics. It 

is hoped that the framework will assist HEI successfully implement education 

technology and change the collaboration and communication between departments to 

a multi-directional type of ongoing collaboration.  

 

6.6 Suggestions for further study 
 

• Limiting the research to a UoT within KwaZulu-Natal could mean that the results 

from this study may not be applicable to other HEI in SA or international UoTs. 

Further, studies that include more HEIs or a mix of SA and international HEI 

could reflect other factors that affect PEOU.  

• A study that includes staff and students could also yield a more 

balanced/holistic view of overall sentiment of PEOU of e-learning. 

• Studies in an environment that uses multiple LMSs fit-for-purpose, in terms of 

the functionality that the LMS offers per faculty/department, for modules that 

are writing intensive or theory-based modules, could result in different 

contributing factors to PEOU of a LMS.  

• Further research could be done using a different model to determine what can 

be done to positively change user perceptions for a LMS.  

• Further research, could also use HEIs where PEOU is high to build on this 

proposed framework to add more detail based on experience. 

• Another avenue for further research could be to analyse the logs files of the 

LMS that provides statistics on usage to determine trends in the data and to 

use business intelligence to make decisions on the use of the system and how 

to improve the PEOU based on those statistics. 
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• Repeating this study with a larger sample size so that the SEM could be used 

to adequately test the model. 

 

6.7 Concluding remarks 
 

The findings from this study adds new factors to the PEOU construct of the TAM 3 

(Venkatesh and Bala 2008) in terms of SA HEIs use of LMSs. Further studies could 

use the new extension for comparative analysis in other environments using different 

LMSs. The proposed framework, if adopted, can be used as a starting point to guide 

other HEIs that intend adopting a LMS or changing the selection of a LMS from one 

LMS to another. As mentioned earlier, further research could build on this framework 

to create a more sound-proof/concrete framework with little/no room for error. The 

suggestions made for this study can be used to further mitigate any negative beliefs 

on PEOU for e-learning thereby bringing HEIs a step closer to closing their technology 

gap in education and building-up on their attempts of collaborative intelligence. 
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APPENDIX E: Pilot study validity and reliability test 

The pilot study validity and reliability tests were performed however it is irrelevant due 

to the sample size being too small. 

Cronbach’s alpha was used to test the reliability of the Likert scale questions. This 

analysis method measured the item reliability, whilst factor analysis (Kaiser-Meyer-

Olkin (KMO) and Bartlett’s test) was used to measure factor validity.  

 

The Cronbach’s alpha test evaluates how well an item measures up to the underlying 

hypothesis by calculating the average inter-correlations among the items measuring 

each of the themes. The general guideline is that reliability coefficient above 0.7 is 

considered acceptable. The scores for the themes around which this study is based 

(Technology literacy and aptitude, Internal Durban University of Technology (DUT) 

support, Policies and procedures, Ease of use (knowledge on how to use a LMS), 

Software user-friendliness, Functionality, Time, Training and development) were high 

and acceptable, with the exception of the theme “Time”. The Cronbach’s alpha test 

scores is shown in Appendix K.  

 

The high values, close to one, indicate that the items that make up the theme all 

measure the same underlying structure, meaning they form a reliable factor and they 

are consistent in between the other items of the theme. The score for the seventh 

theme (Time), which measured 0.512 was below the acceptable reliability coefficient 

(0.7). The size of the pilot study sample could have been the contributing factor for 

the low score. The score did change with a larger sample during the main study.  

 

The factor analysis was executed using the KMO and Bartlett’s test. As per the 

analysis in Appendix K, all conditions were satisfied for factor analysis. For this test 

the general guideline is that the KMO sampling adequacy value should be greater 

than 0.500 and the Bartlett's Test for the sphericity significance value should be less 

than 0.05.  

 

Factor analysis test values (KMO and Bartlett's Test) from the Pilot Study is shown in 

Appendix K. 
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All but two questions tested perfectly against the themes. Questions B20 (I often 

require assistance when using IT software) and F41 (I find it difficult to use BB) did 

not align perfectly against the themes. This, as discussed earlier, could have been as 

a result of the sample size used in the pilot study. The results from the analysis 

suggest that the remaining Likert scale questions perfectly measure the themes for 

the study.  
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150 4 1 4 4 3 1 3 3 1 5 

Turn 
 It 
 In 
 as  
a  
LMS 3 2 1 1 1 1 1  5  1     1  1  5 5   1             1        

151 6 1 3 6 4 1 3 2 1 1,2  4 1 1 1 1 1 1 1 5 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 5 1 1 1 1 1 1 4 4 1 3 1 1 1 1 

152 5 2 1 5 4 1 3 2 1 2  4 1 1 1 5 1 1 1 5 2 2 4 2 4 2 4 2 4 4 1 1 2 2 1 4 2 4 4 3 4 2 2 2 1 1 1 2 2 4 4 2 4 2 1 

153 4 2 2 1 1 1 1 2 1 2  2 1 1 2 2 2 2 2 2 2 2 1 2 2 2 1 1 1 1 1 1 1 1 1 1 2 2 2 2 4 2 2 2 2 2 2 2 2 2 2 4 4 2 2 

154 6 1 4 6 3 1 1 3 1 2  3 2 1 1 2 1 1 1 4 2 4 2 4                                

155 2 1 4 2 1 1 3 2 2 2  1  1 1 2 1 1  4 5 3 3 3 3 3 3 3 3 3 4 4 3 3 3  3 3 3 3 3 3 3 5 5 5 5 4 3 2 3 5 5 3 5 

156 3 2 6 2 4 1 1 2 2   2 1 1 1 2 1 2 2 4 2 2 3 2 3 2 2 2 2 4 1 1 1 2 4 2 2 2 2 2 5 2 1 2 1 1 1 4 4 1 4 2 4 2 2 
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APPENDIX O: Data analysis from the main study 

O1 Frequencies 

Note: the demographic frequencies are discussed in chapter 4 

How many years’ experience do you have using any LMS? 
    Frequency Percent Valid Percent Cumulative Percent 

Valid 
  
  
  
  

< 1 34 21,8 23,0 23,0 
1 - 2 30 19,2 20,3 43,2 
3 - 5 63 40,4 42,6 85,8 
> 5 (years) 21 13,5 14,2 100,0 
Total 148 94,9 100,0   

Missing System 8 5,1     
Total   156 100,0     
      

Do you have students at DUT registered on BB for the subject/module that you teach?  

    Frequency Percent Valid  
Percent 

Cumulative  
Percent  

Valid 
  
  

Yes 136 87,2 88,9 88,9  
No 17 10,9 11,1 100,0  
Total 153 98,1 100,0    

Missing System 3 1,9      

Total   156 100,0      
 

Mode of study * Nature of the subject I teach Crosstabulation 

 
Nature of the subject I teach 

Total 
Theory Practical Theory and 

Practical 

Mode of 
study 

Part-time 

Count 2 0 7 9 
% within Mode of study 22,2% 0,0% 77,8% 100,0% 
% within Nature of the subject I teach 4,3% 0,0% 6,9% 6,0% 
% of Total 1,3% 0,0% 4,7% 6,0% 

Full-time 

Count 25 1 68 94 
% within Mode of study 26,6% 1,1% 72,3% 100,0% 
% within Nature of the subject I teach 54,3% 100,0% 66,7% 63,1% 
% of Total 16,8% 0,7% 45,6% 63,1% 

both part-time and 
full-time 

Count 19 0 27 46 
% within Mode of study 41,3% 0,0% 58,7% 100,0% 
% within Nature of the subject I teach 41,3% 0,0% 26,5% 30,9% 
% of Total 12,8% 0,0% 18,1% 30,9% 

Total 

Count 46 1 102 149 
% within Mode of study 30,9% 0,7% 68,5% 100,0% 
% within Nature of the subject I teach 100,0% 100,0% 100,0% 100,0% 
% of Total 30,9% 0,7% 68,5% 100,0% 
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O3 Factor Analysis 
 

Communalities 
 Initial Extraction 

I am very comfortable using a PC at work 1.000 .711 

I send and respond to emails on a daily basis 1.000 .702 

I regularly browse the intranet to find out about DUT related matters 1.000 .644 

I regularly browse the internet for personal, work, and study matters 1.000 .650 

I am very comfortable using work related applications like ITS and iEnabler 1.000 .597 

I am very comfortable using work related applications like BB 1.000 .696 

I know what process to follow when I need assistance on BB 1.000 .528 

There are policies, procedures and guideline documentation available 1.000 .744 

This documentation is easily accessible to all staff to follow when assistance on BB is needed 1.000 .814 

Any queries on BB are answered promptly and in time for me to continue with my task 1.000 .795 

Contact details for BB support staff are known 1.000 .773 

Support staff are ready to assist and available when needed 1.000 .819 

There are known policies in place at DUT regarding BB 1.000 .549 

Academics (including myself) are aware of procedures to follow regarding the use of BB e.g. How to add my 

subject/module to BB 
1.000 .697 

There are known guidelines to follow to add my subject and class and course material to BB 1.000 .805 

I follow the guidelines provided to allow the use of BB to aid in my teaching 1.000 .763 

I know how to access BB 1.000 .621 

I know how to access student submissions on BB 1.000 .696 

BB is easy to use 1.000 .712 

The adoption on BB has positively changed the way I teach 1.000 .620 

I can easily find my way around BB 1.000 .750 

Screens are easy on the eyes 1.000 .827 

I can understand where to find the things I need 1.000 .762 

I can understand the messages I get from BB and can act accordingly 1.000 .785 

I know what functionality is available on BB 1.000 .722 

I know how to use BB to add my subject material 1.000 .710 

I know how to use BB to add my class or a student 1.000 .663 

I know how to use BB to add/edit/update course material 1.000 .798 

I know how to use BB to put up notifications and due dates 1.000 .807 

I know how to respond to students using BB 1.000 .706 

There is adequate time during work hours to attend to lectures and BB 1.000 .860 

I find the workload between my lectures and the maintenance on BB manageable 1.000 .806 

Using BB is not time consuming 1.000 .771 

I received training on how to use BB 1.000 .691 

I received a training manual on how to use BB 1.000 .719 

On-line help on BB is useful and adequate 1.000 .686 

I am able to advise my students on how to use BB 1.000 .712 
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Extraction Method: Principal Component Analysis. 

 
All of the communality values are greater than 0.5. 
 

Total Variance Explained 

Component 

Initial Eigenvalues Extraction Sums of Squared Loadings Rotation Sums of Squared Loadings 

Total % of Variance Cumulative % Total % of Variance Cumulative % Total % of Variance Cumulative % 

1 13.033 35.223 35.223 13.033 35.223 35.223 9.242 24.979 24.979 

2 3.667 9.910 45.133 3.667 9.910 45.133 3.354 9.065 34.043 

3 2.718 7.346 52.479 2.718 7.346 52.479 2.867 7.748 41.791 

4 2.483 6.710 59.189 2.483 6.710 59.189 2.838 7.671 49.462 

5 1.556 4.206 63.394 1.556 4.206 63.394 2.759 7.456 56.918 

6 1.172 3.168 66.563 1.172 3.168 66.563 2.061 5.571 62.490 

7 1.071 2.896 69.458 1.071 2.896 69.458 2.010 5.433 67.923 

8 1.011 2.732 72.190 1.011 2.732 72.190 1.579 4.267 72.190 

9 .873 2.358 74.548       

10 .761 2.056 76.604       

11 .706 1.907 78.511       

12 .681 1.840 80.351       

13 .660 1.785 82.136       

14 .608 1.644 83.780       

15 .571 1.543 85.323       

16 .505 1.364 86.687       

17 .479 1.296 87.983       

18 .432 1.168 89.151       

19 .414 1.118 90.269       

20 .400 1.080 91.349       

21 .374 1.010 92.359       

22 .356 .962 93.321       

23 .298 .806 94.127       

24 .264 .713 94.840       

25 .254 .686 95.526       

26 .226 .612 96.138       

27 .196 .530 96.668       

28 .184 .497 97.165       

29 .158 .427 97.593       

30 .147 .398 97.990       

31 .140 .378 98.369       

32 .129 .348 98.717       

33 .116 .314 99.032       
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34 .111 .301 99.333       

35 .094 .255 99.587       

36 .086 .234 99.821       

37 .066 .179 100.000       

Extraction Method: Principal Component Analysis. 

 

The statements loaded along 8 components as indicated by the eigen values (> 1) above. 
 

 
 

The scree plot indicates 2 major components. 
 

Component Matrixa 

 

Component 

1 2 3 4 5 6 7 8 

I am very comfortable using a PC at work .288 -.030 .641 .231 -.017 .015 .328 -.234 

I send and respond to emails on a daily basis .184 -.037 .792 .084 .052 .080 .139 -.060 

I regularly browse the intranet to find out about DUT related matters .212 .154 .564 .011 .252 .097 -.409 -.126 

I regularly browse the internet for personal, work, and study matters .258 .022 .711 .151 -.067 -.128 -.082 -.162 

I am very comfortable using work related applications like ITS and 

iEnabler 
.475 -.013 .554 .183 -.033 .116 .111 .063 

I am very comfortable using work related applications like BB .774 -.171 .191 -.097 -.023 -.093 -.033 .106 

I know what process to follow when I need assistance on BB .656 .148 -.043 -.051 -.214 .043 .127 .089 

There are policies, procedures and guideline documentation available .490 .619 .155 -.062 -.157 .082 -.235 .077 

This documentation is easily accessible to all staff to follow when 

assistance on BB is needed 
.470 .649 .012 .020 .019 .074 -.406 -.001 
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Any queries on BB are answered promptly and in time for me to 

continue with my task 
.437 .600 -.170 .039 .045 -.456 .059 .016 

Contact details for BB support staff are known .474 .549 .041 .052 -.036 -.453 -.034 .184 

Support staff are ready to assist and available when needed .507 .533 .005 .292 .060 -.397 .172 .042 

There are known policies in place at DUT regarding BB .385 .509 .007 .185 -.131 .213 -.165 .132 

Academics (including myself) are aware of procedures to follow 

regarding the use of BB e.g. How to add my subject/module to BB 
.459 .361 -.069 .295 -.231 .326 .325 .005 

There are known guidelines to follow to add my subject and class and 

course material to BB 
.594 .473 -.221 .119 -.232 .297 .128 -.082 

I follow the guidelines provided to allow the use of BB to aid in my 

teaching 
.618 .381 -.265 .022 -.194 .299 .152 -.125 

I know how to access BB .662 -.141 .181 -.142 -.168 -.195 .162 .132 

I know how to access student submissions on BB .670 -.190 .139 -.223 -.158 .051 -.310 .133 

BB is easy to use .795 -.137 -.097 .001 .125 -.001 -.079 -.173 

The adoption on BB has positively changed the way I teach .722 -.109 -.036 -.032 -.177 .049 -.038 -.223 

I can easily find my way around BB .773 -.264 -.180 .009 -.025 -.093 .054 -.194 

Screens are easy on the eyes .709 -.167 -.204 .050 .105 -.224 -.078 -.430 

I can understand where to find the things I need .785 -.135 -.222 .060 -.005 .008 -.039 -.269 

I can understand the messages I get from BB and can act accordingly .779 -.261 -.095 .057 -.082 -.071 -.017 -.292 

I know what functionality is available on BB .775 -.115 -.203 -.158 .083 .037 -.153 -.103 

I know how to use BB to add my subject material .765 -.223 -.056 -.252 -.057 .009 .018 .063 

I know how to use BB to add my class or a student .709 -.275 .023 -.196 .017 .098 -.039 .186 

I know how to use BB to add/edit/update course material .779 -.296 .084 -.188 .006 -.064 .123 .205 

I know how to use BB to put up notifications and due dates .807 -.281 .036 -.115 -.104 -.005 .047 .222 

I know how to respond to students using BB .765 -.242 -.072 -.146 -.025 -.004 -.047 .180 

There is adequate time during work hours to attend to lectures and BB .330 -.311 -.052 .764 .124 -.019 -.105 .202 

I find the workload between my lectures and the maintenance on BB 

manageable 
.380 -.326 -.156 .687 .129 .013 -.013 .205 

Using BB is not time consuming .249 -.221 -.209 .771 .122 .018 -.063 .057 

I received training on how to use BB .343 .300 -.039 -.388 .475 -.019 .324 .032 

I received a training manual on how to use BB .262 .236 -.028 -.013 .732 .226 .082 .003 

On-line help on BB is useful and adequate .605 .165 -.059 -.065 .520 .116 .006 -.001 

I am able to advise my students on how to use BB .745 -.143 .039 -.204 .155 .130 .045 .224 

Extraction Method: Principal Component Analysis. 

a. 8 components extracted. 
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Component Transformation Matrix 

Component 1 2 3 4 5 6 7 8 

1 .796 .339 .172 .263 .167 .274 .183 .126 

2 -.406 .516 -.009 .577 -.289 -.114 .211 .308 

3 -.008 -.191 .916 -.033 -.163 -.235 -.057 .196 

4 -.339 .191 .212 .108 .875 .080 -.140 -.017 

5 -.109 -.388 .001 .001 .181 .052 .892 .083 

6 -.025 .566 .019 -.743 .012 -.181 .234 .197 

7 -.033 .267 .217 .066 -.104 -.106 .222 -.897 

8 .270 -.063 -.197 .168 .228 -.896 .010 .018 

Extraction Method: Principal Component Analysis.   

 Rotation Method: Varimax with Kaiser Normalization. 

 

 
Component Score Coefficient Matrix 

 

Component 

1 2 3 4 5 6 7 8 

I am very comfortable using a PC at work -.084 .083 .352 -.025 -.037 .132 .035 -.232 

I send and respond to emails on a daily basis -.024 .014 .318 -.060 -.033 -.032 .053 -.046 

I regularly browse the intranet to find out about DUT related 

matters 
-.048 -.122 .137 -.085 .002 .097 .077 .426 

I regularly browse the internet for personal, work, and study 

matters 
-.043 -.084 .269 .056 -.025 .118 -.101 .096 

I am very comfortable using work related applications like ITS 

and iEnabler 
.017 .074 .221 -.047 .039 -.117 .012 -.032 

I am very comfortable using work related applications like BB .112 -.079 .038 .057 .001 -.075 -.035 .020 

I know what process to follow when I need assistance on BB .065 .137 -.002 .030 -.035 -.094 -.065 -.093 

There are policies, procedures and guideline documentation 

available 
.006 .099 -.010 .049 -.051 -.087 -.079 .272 

This documentation is easily accessible to all staff to follow 

when assistance on BB is needed 
-.037 .034 -.071 .040 .003 .020 -.016 .413 

Any queries on BB are answered promptly and in time for me 

to continue with my task 
-.036 -.107 -.049 .402 -.019 .058 -.011 -.081 

Contact details for BB support staff are known .023 -.139 -.027 .413 .015 -.100 -.082 .007 

Support staff are ready to assist and available when needed -.058 -.056 .052 .376 .063 .012 .012 -.158 

There are known policies in place at DUT regarding BB -.013 .182 -.034 -.028 .062 -.140 -.041 .215 

Academics (including myself) are aware of procedures to 

follow regarding the use of BB e.g. How to add my 

subject/module to BB 

-.051 .385 .077 -.106 .032 -.081 .012 -.201 

There are known guidelines to follow to add my subject and 

class and course material to BB 
-.047 .345 -.011 -.100 -.030 .028 -.015 -.042 
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I follow the guidelines provided to allow the use of BB to aid 

in my teaching 
-.037 .328 -.020 -.124 -.061 .068 .014 -.071 

I know how to access BB .121 -.047 .062 .138 -.049 -.110 -.095 -.166 

I know how to access student submissions on BB .147 -.058 -.051 -.057 -.021 -.099 -.135 .265 

BB is easy to use .011 -.033 -.004 -.037 .010 .195 .059 .059 

The adoption on BB has positively changed the way I teach .014 .076 .031 -.074 -.058 .209 -.095 .022 

I can easily find my way around BB .026 -.017 -.002 .007 -.008 .221 -.024 -.093 

Screens are easy on the eyes -.059 -.114 .010 .059 -.028 .467 -.003 .003 

I can understand where to find the things I need -.015 .034 -.014 -.053 -.002 .283 -.007 .009 

I can understand the messages I get from BB and can act 

accordingly 
-.001 -.005 .036 -.027 -.018 .303 -.073 -.029 

I know what functionality is available on BB .053 -.028 -.082 -.057 -.023 .136 .040 .121 

I know how to use BB to add my subject material .126 -.008 -.038 -.024 -.052 -.041 -.014 -.029 

I know how to use BB to add my class or a student .148 -.015 -.041 -.071 .009 -.160 .028 .040 

I know how to use BB to add/edit/update course material .158 -.056 .007 .042 -.003 -.172 .021 -.120 

I know how to use BB to put up notifications and due dates .161 -.009 -.020 .010 .023 -.185 -.048 -.055 

I know how to respond to students using BB .145 -.039 -.071 .002 .024 -.130 -.017 .023 

There is adequate time during work hours to attend to 

lectures and BB 
-.001 -.052 -.008 .031 .371 -.116 -.008 .063 

I find the workload between my lectures and the maintenance 

on BB manageable 
.012 -.014 -.030 .013 .345 -.124 .027 -.016 

Using BB is not time consuming -.057 .009 -.025 .000 .338 .012 .013 .027 

I received training on how to use BB .007 -.025 .017 .076 -.123 -.053 .380 -.221 

I received a training manual on how to use BB -.066 -.013 .013 -.095 .062 -.022 .500 .029 

On-line help on BB is useful and adequate -.012 -.034 -.014 -.037 .036 .010 .346 .058 

I am able to advise my students on how to use BB .134 .002 -.026 -.059 .012 -.208 .139 -.005 

Extraction Method: Principal Component Analysis.  

 Rotation Method: Varimax with Kaiser Normalization. 

 

 
Component Score Covariance Matrix 

Component 1 2 3 4 5 6 7 8 

1 1.000 .000 .000 .000 .000 .000 .000 .000 

2 .000 1.000 .000 .000 .000 .000 .000 .000 

3 .000 .000 1.000 .000 .000 .000 .000 .000 

4 .000 .000 .000 1.000 .000 .000 .000 .000 

5 .000 .000 .000 .000 1.000 .000 .000 .000 

6 .000 .000 .000 .000 .000 1.000 .000 .000 

7 .000 .000 .000 .000 .000 .000 1.000 .000 

8 .000 .000 .000 .000 .000 .000 .000 1.000 

Extraction Method: Principal Component Analysis.   

 Rotation Method: Varimax with Kaiser Normalization. 
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O4 Section Analysis 

Section C 

 

Section F    
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O5 Chi-Square tests 

  Chi-
Square df Asymp. 

Sig. 
A1 Age Group 20,471 5 0,001 
A2 Gender 0,24 1 0,624 
A3 Faculty   58,846 5 0,000 
A4 Years of lecturing service at any Higher Educational Institution 18,208 5 0,003 
A5 Ethnic Group 82,91 3 0,000 
A6 Citizenship 85,5 1 0,000 
A7 Nature of the subject I teach 104,745 2 0,000 
A8 Mode of study 71,04 2 0,000 
A9 I have used other LMSs other than BB 6,2 1 0,013 

A10 If you answered ‘Yes’ to number 9, which other systems have you used? 118,4 5 0,000 
A12 How many years’ experience do you have using any LMS? 26,757 3 0,000 
A13 Do you have students at DUT registered on BB for the subject/module that you teach? 92,556 1 0,000 
B14 I am very comfortable using a PC at work 343,679 4 0,000 
B15 I send and respond to emails on a daily basis 321,756 4 0,000 
B16 I regularly browse the intranet to find out about DUT related matters 86 4 0,000 
B17 I regularly browse the internet for personal, work, and study matters 168,381 3 0,000 
B18 I am very comfortable using work related applications like ITS and iEnabler 122,581 4 0,000 
B19 I am very comfortable using work related applications like BB 83,8 4 0,000 
B20 I often require assistance when using IT software 10,039 4 0,040 
C21 I know what process to follow when I need assistance on BB 70,366 4 0,000 
C22 There are policies, procedures and guideline documentation available 93,143 4 0,000 
C23 This documentation is easily accessible to all staff to follow when assistance on BB is needed 69,629 4 0,000 
C24 Any queries on BB are answered promptly and in time for me to continue with my task 52,933 4 0,000 
C25 Contact details for BB support staff are known 52,543 4 0,000 
C26 Support staff are ready to assist and available when needed 67,245 4 0,000 
D27 There are known policies in place at DUT regarding BB 96,026 4 0,000 

D28 Academics (including myself) are aware of procedures to follow regarding the use of BB e.g. 
How to add my subject/module to BB 85,333 4 0,000 

D29 There are known guidelines to follow to add my subject and class and course material to BB 91,285 4 0,000 
D30 I follow the guidelines provided to allow the use of BB to aid in my teaching 90,177 4 0,000 
E31 I know how to access BB 148,273 4 0,000 
E32 I know how to access student submissions on BB 46,649 4 0,000 
E33 BB is easy to use 50,225 4 0,000 
E34 I very seldom require assistance on BB 38,967 4 0,000 
E35 I support subject content being presented online 101 4 0,000 
E36 The adoption on BB has positively changed the way I teach 58,733 4 0,000 
F37 I can easily find my way around BB 52,146 4 0,000 
F38 Screens are easy on the eyes 73,724 4 0,000 
F39 I can understand where to find the things I need 65,4 4 0,000 
F40 I can understand the messages I get from BB and can act accordingly 72,543 4 0,000 
F41 I find it difficult to use BB 28,483 4 0,000 
G42 I know what functionality is available on BB 63,267 4 0,000 
G43 I know how to use BB to add my subject material 112,543 4 0,000 
G44 I know how to use BB to add my class or a student 32,212 4 0,000 
G45 I know how to use BB to add/edit/update course material 82,013 4 0,000 
G46 I know how to use BB to put up notifications and due dates 58,172 4 0,000 
G47 I know how to respond to students using BB 30,961 4 0,000 
H48 There is adequate time during work hours to attend to lectures and BB 22,474 4 0,000 
H49 I find the workload between my lectures and the maintenance on BB manageable 33,757 4 0,000 
H50 Additional time should be allocated for the housekeeping on BB 63,868 4 0,000 
H51 Using BB is not time consuming 16,738 4 0,002 
I52 I received training on how to use BB 51,881 4 0,000 
I53 I received a training manual on how to use BB 39,533 4 0,000 
I54 On-line help on BB is useful and adequate 71,73 4 0,000 
I55 I am able to advise my students on how to use BB 45,866 4 0,000 
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O6 Hypothesis Tests 

Pearson Chi-Square Tests 
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O7 Correlations: Spearman's rho 
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O8 Correlations: Demographic Elements effect on the themes 

I regularly browse the internet for personal, work, and study matters * Age Group Cross-tabulation 

  

Age Group 
Total 

≤ 30 31 - 35 36 - 40 41 - 45 46 - 50 > 50 
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et
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Strongly Agree Count 18 11 11 28 20 12 100 
% within Age Group 54,5% 91,7% 64,7% 73,7% 87,0% 38,7% 64,9% 
% of Total 11,7% 7,1% 7,1% 18,2% 13,0% 7,8% 64,9% 

Agree Count 13 1 5 8 3 18 48 
% within Age Group 39,4% 8,3% 29,4% 21,1% 13,0% 58,1% 31,2% 
% of Total 8,4% 0,6% 3,2% 5,2% 1,9% 11,7% 31,2% 

Neutral Count 1 0 1 2 0 1 5 
% within Age Group 3,0% 0,0% 5,9% 5,3% 0,0% 3,2% 3,2% 
% of Total 0,6% 0,0% 0,6% 1,3% 0,0% 0,6% 3,2% 

Strongly Disagree Count 1 0 0 0 0 0 1 
% within Age Group 3,0% 0,0% 0,0% 0,0% 0,0% 0,0% 0,6% 
% of Total 0,6% 0,0% 0,0% 0,0% 0,0% 0,0% 0,6% 

Total Count 33 12 17 38 23 31 154 
% within Age Group 100,0% 100,0% 100,0% 100,0% 100,0% 100,0% 100,0% 
% of Total 21,4% 7,8% 11,0% 24,7% 14,9% 20,1% 100,0% 

 

  
       

I know what process to follow when I need assistance on BB * Gender Cross-tabulation     

  

Gender 
Total 

    

Male Female     

I k
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w
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ss
 to
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w
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Strongly Agree Count 13 21 34     

% within Gender 17,3% 29,2% 23,1%     

% of Total 8,8% 14,3% 23,1%     

Agree Count 29 36 65     

% within Gender 38,7% 50,0% 44,2%     

% of Total 19,7% 24,5% 44,2%     

Neutral Count 18 6 24     

% within Gender 24,0% 8,3% 16,3%     

% of Total 12,2% 4,1% 16,3%     

Disagree Count 12 8 20     

% within Gender 16,0% 11,1% 13,6%     

% of Total 8,2% 5,4% 13,6%     

Strongly Disagree Count 3 1 4     

% within Gender 4,0% 1,4% 2,7%     

% of Total 2,0% 0,7% 2,7%     

Total Count 75 72 147     

% within Gender 100,0% 100,0% 100,0%     

% of Total 51,0% 49,0% 100,0%     

 

  
       

There are policies, procedures and guideline documentation available * Age Group Cross-tabulation 

  

Age Group 
Total 

≤ 30 31 - 35 36 - 40 41 - 45 46 - 50 > 50 
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Strongly Agree Count 1 2 1 12 3 1 20 
% within Age Group 3,1% 16,7% 5,9% 30,8% 13,6% 3,2% 13,1% 
% of Total 0,7% 1,3% 0,7% 7,8% 2,0% 0,7% 13,1% 

Agree Count 10 3 5 13 10 12 53 
% within Age Group 31,3% 25,0% 29,4% 33,3% 45,5% 38,7% 34,6% 
% of Total 6,5% 2,0% 3,3% 8,5% 6,5% 7,8% 34,6% 

Neutral Count 13 6 10 12 9 15 65 
% within Age Group 40,6% 50,0% 58,8% 30,8% 40,9% 48,4% 42,5% 
% of Total 8,5% 3,9% 6,5% 7,8% 5,9% 9,8% 42,5% 

Disagree Count 7 1 0 2 0 3 13 
% within Age Group 21,9% 8,3% 0,0% 5,1% 0,0% 9,7% 8,5% 
% of Total 4,6% 0,7% 0,0% 1,3% 0,0% 2,0% 8,5% 

Strongly Disagree Count 1 0 1 0 0 0 2 
% within Age Group 3,1% 0,0% 5,9% 0,0% 0,0% 0,0% 1,3% 
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% of Total 0,7% 0,0% 0,7% 0,0% 0,0% 0,0% 1,3% 
Total Count 32 12 17 39 22 31 153 

% within Age Group 100,0% 100,0% 100,0% 100,0% 100,0% 100,0% 100,0% 
% of Total 20,9% 7,8% 11,1% 25,5% 14,4% 20,3% 100,0% 

 

  
       

There are policies, procedures and guideline documentation available * Gender Cross-tabulation     

  

Gender 
Total 

    

Male Female     
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Strongly Agree Count 4 16 20     

% within Gender 5,3% 22,2% 13,5%     

% of Total 2,7% 10,8% 13,5%     

Agree Count 26 25 51     

% within Gender 34,2% 34,7% 34,5%     

% of Total 17,6% 16,9% 34,5%     

Neutral Count 35 26 61     

% within Gender 46,1% 36,1% 41,2%     

% of Total 23,6% 17,6% 41,2%     

Disagree Count 9 4 13     

% within Gender 11,8% 5,6% 8,8%     

% of Total 6,1% 2,7% 8,8%     

Strongly Disagree Count 2 1 3     

% within Gender 2,6% 1,4% 2,0%     

% of Total 1,4% 0,7% 2,0%     

Total Count 76 72 148     

% within Gender 100,0% 100,0% 100,0%     

% of Total 51,4% 48,6% 100,0%     

 

  
       

This documentation is easily accessible to all staff to follow when assistance on BB is needed * Age Group Cross-tabulation 

  

Age Group 
Total 

≤ 30 31 - 35 36 - 40 41 - 45 46 - 50 > 50 
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Strongly Agree Count 2 3 0 9 3 1 18 
% within Age Group 6,3% 25,0% 0,0% 24,3% 13,6% 3,3% 12,0% 
% of Total 1,3% 2,0% 0,0% 6,0% 2,0% 0,7% 12,0% 

Agree Count 11 2 8 10 11 7 49 
% within Age Group 34,4% 16,7% 47,1% 27,0% 50,0% 23,3% 32,7% 
% of Total 7,3% 1,3% 5,3% 6,7% 7,3% 4,7% 32,7% 

Neutral Count 10 6 7 17 6 13 59 
% within Age Group 31,3% 50,0% 41,2% 45,9% 27,3% 43,3% 39,3% 
% of Total 6,7% 4,0% 4,7% 11,3% 4,0% 8,7% 39,3% 

Disagree Count 8 1 2 1 2 7 21 
% within Age Group 25,0% 8,3% 11,8% 2,7% 9,1% 23,3% 14,0% 
% of Total 5,3% 0,7% 1,3% 0,7% 1,3% 4,7% 14,0% 

Strongly Disagree Count 1 0 0 0 0 2 3 
% within Age Group 3,1% 0,0% 0,0% 0,0% 0,0% 6,7% 2,0% 
% of Total 0,7% 0,0% 0,0% 0,0% 0,0% 1,3% 2,0% 

Total Count 32 12 17 37 22 30 150 
% within Age Group 100,0% 100,0% 100,0% 100,0% 100,0% 100,0% 100,0% 
% of Total 21,3% 8,0% 11,3% 24,7% 14,7% 20,0% 100,0% 

 

  
       

This documentation is easily accessible to all staff to follow when assistance on BB is needed * 
Gender Cross-tabulation 

    

  

Gender 
Total 

    

Male Female     

Th
is

 d
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en

ta
tio
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 a
cc

es
si
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e 

to
 a

ll 
 

 
 

 
 

 
 

 
 

Strongly Agree Count 2 16 18     

% within Gender 2,7% 22,2% 12,4%     

% of Total 1,4% 11,0% 12,4%     

Agree Count 25 21 46     

% within Gender 34,2% 29,2% 31,7%     

% of Total 17,2% 14,5% 31,7%     
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Neutral Count 35 21 56     

% within Gender 47,9% 29,2% 38,6%     

% of Total 24,1% 14,5% 38,6%     

Disagree Count 8 13 21     

% within Gender 11,0% 18,1% 14,5%     

% of Total 5,5% 9,0% 14,5%     

Strongly Disagree Count 3 1 4     

% within Gender 4,1% 1,4% 2,8%     

% of Total 2,1% 0,7% 2,8%     

Total Count 73 72 145     

% within Gender 100,0% 100,0% 100,0%     

% of Total 50,3% 49,7% 100,0%     

 

  
       

Any queries on BB are answered promptly and in time for me to continue with my task * Age Group Cross-tabulation 

  

Age Group 
Total 

≤ 30 31 - 35 36 - 40 41 - 45 46 - 50 > 50 

An
y 

qu
er

ie
s 

on
 B

B 
ar

e 
an

sw
er

ed
 p

ro
m
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 a
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e 
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 c
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y 

ta
sk

 

Strongly Agree Count 2 3 2 9 5 1 22 
% within Age Group 6,3% 25,0% 11,8% 24,3% 22,7% 3,3% 14,7% 
% of Total 1,3% 2,0% 1,3% 6,0% 3,3% 0,7% 14,7% 

Agree Count 8 2 7 10 10 8 45 
% within Age Group 25,0% 16,7% 41,2% 27,0% 45,5% 26,7% 30,0% 
% of Total 5,3% 1,3% 4,7% 6,7% 6,7% 5,3% 30,0% 

Neutral Count 13 6 6 13 4 13 55 
% within Age Group 40,6% 50,0% 35,3% 35,1% 18,2% 43,3% 36,7% 
% of Total 8,7% 4,0% 4,0% 8,7% 2,7% 8,7% 36,7% 

Disagree Count 4 1 2 5 3 8 23 
% within Age Group 12,5% 8,3% 11,8% 13,5% 13,6% 26,7% 15,3% 
% of Total 2,7% 0,7% 1,3% 3,3% 2,0% 5,3% 15,3% 

Strongly Disagree Count 5 0 0 0 0 0 5 
% within Age Group 15,6% 0,0% 0,0% 0,0% 0,0% 0,0% 3,3% 
% of Total 3,3% 0,0% 0,0% 0,0% 0,0% 0,0% 3,3% 

Total Count 32 12 17 37 22 30 150 
% within Age Group 100,0% 100,0% 100,0% 100,0% 100,0% 100,0% 100,0% 
% of Total 21,3% 8,0% 11,3% 24,7% 14,7% 20,0% 100,0% 

 

  
       

Any queries on BB are answered promptly and in time for me to continue with my task * Gender 
Cross-tabulation 

    

  

Gender 
Total 

    

Male Female     

An
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y 
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Strongly Agree Count 5 17 22     

% within Gender 6,8% 23,9% 15,3%     

% of Total 3,5% 11,8% 15,3%     

Agree Count 16 26 42     

% within Gender 21,9% 36,6% 29,2%     

% of Total 11,1% 18,1% 29,2%     

Neutral Count 35 19 54     

% within Gender 47,9% 26,8% 37,5%     

% of Total 24,3% 13,2% 37,5%     

Disagree Count 14 7 21     

% within Gender 19,2% 9,9% 14,6%     

% of Total 9,7% 4,9% 14,6%     

Strongly Disagree Count 3 2 5     

% within Gender 4,1% 2,8% 3,5%     

% of Total 2,1% 1,4% 3,5%     

Total Count 73 71 144     

% within Gender 100,0% 100,0% 100,0%     

% of Total 50,7% 49,3% 100,0%     

 

  
       

Contact details for BB support staff are known * Ethnic Group Cross-tabulation   

  Ethnic Group Total   
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African Coloured Indian White   
C

on
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 d

et
ai
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 fo

r B
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su
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or
t s

ta
ff 

ar
e 

kn
ow

n 

Strongly Agree Count 6 2 15 4 27   

% within Ethnic Group 9,5% 25,0% 22,7% 30,8% 18,0%   

% of Total 4,0% 1,3% 10,0% 2,7% 18,0%   

Agree Count 24 2 31 3 60   

% within Ethnic Group 38,1% 25,0% 47,0% 23,1% 40,0%   

% of Total 16,0% 1,3% 20,7% 2,0% 40,0%   

Neutral Count 20 3 10 3 36   

% within Ethnic Group 31,7% 37,5% 15,2% 23,1% 24,0%   

% of Total 13,3% 2,0% 6,7% 2,0% 24,0%   

Disagree Count 7 0 10 3 20   

% within Ethnic Group 11,1% 0,0% 15,2% 23,1% 13,3%   

% of Total 4,7% 0,0% 6,7% 2,0% 13,3%   

Strongly Disagree Count 6 1 0 0 7   

% within Ethnic Group 9,5% 12,5% 0,0% 0,0% 4,7%   

% of Total 4,0% 0,7% 0,0% 0,0% 4,7%   

Total Count 63 8 66 13 150   

% within Ethnic Group 100,0% 100,0% 100,0% 100,0% 100,0%   

% of Total 42,0% 5,3% 44,0% 8,7% 100,0%   

 

  
       

Support staff are ready to assist and available when needed * Age Group Cross-tabulation 

  

Age Group 
Total 

≤ 30 31 - 35 36 - 40 41 - 45 46 - 50 > 50 

Su
pp
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e 
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Strongly Agree Count 2 2 1 11 4 2 22 
% within Age Group 6,1% 16,7% 6,3% 28,9% 18,2% 6,9% 14,7% 
% of Total 1,3% 1,3% 0,7% 7,3% 2,7% 1,3% 14,7% 

Agree Count 13 3 11 14 11 11 63 
% within Age Group 39,4% 25,0% 68,8% 36,8% 50,0% 37,9% 42,0% 
% of Total 8,7% 2,0% 7,3% 9,3% 7,3% 7,3% 42,0% 

Neutral Count 7 6 4 12 5 9 43 
% within Age Group 21,2% 50,0% 25,0% 31,6% 22,7% 31,0% 28,7% 
% of Total 4,7% 4,0% 2,7% 8,0% 3,3% 6,0% 28,7% 

Disagree Count 5 1 0 0 1 7 14 
% within Age Group 15,2% 8,3% 0,0% 0,0% 4,5% 24,1% 9,3% 
% of Total 3,3% 0,7% 0,0% 0,0% 0,7% 4,7% 9,3% 

Strongly Disagree Count 6 0 0 1 1 0 8 
% within Age Group 18,2% 0,0% 0,0% 2,6% 4,5% 0,0% 5,3% 
% of Total 4,0% 0,0% 0,0% 0,7% 0,7% 0,0% 5,3% 

Total Count 33 12 16 38 22 29 150 
% within Age Group 100,0% 100,0% 100,0% 100,0% 100,0% 100,0% 100,0% 
% of Total 22,0% 8,0% 10,7% 25,3% 14,7% 19,3% 100,0% 

 

  
       

There are known policies in place at DUT regarding BB * Ethnic Group Cross-tabulation   

  

Ethnic Group 
Total 

  

African Coloured Indian White   
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er
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T 
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Strongly Agree Count 5 1 7 3 16   

% within Ethnic Group 7,8% 14,3% 10,4% 23,1% 10,6%   

% of Total 3,3% 0,7% 4,6% 2,0% 10,6%   

Agree Count 13 2 33 3 51   

% within Ethnic Group 20,3% 28,6% 49,3% 23,1% 33,8%   

% of Total 8,6% 1,3% 21,9% 2,0% 33,8%   

Neutral Count 36 3 22 5 66   

% within Ethnic Group 56,3% 42,9% 32,8% 38,5% 43,7%   

% of Total 23,8% 2,0% 14,6% 3,3% 43,7%   

Disagree Count 5 1 5 2 13   

% within Ethnic Group 7,8% 14,3% 7,5% 15,4% 8,6%   

% of Total 3,3% 0,7% 3,3% 1,3% 8,6%   

Strongly Disagree Count 5 0 0 0 5   

% within Ethnic Group 7,8% 0,0% 0,0% 0,0% 3,3%   
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% of Total 3,3% 0,0% 0,0% 0,0% 3,3%   

Total Count 64 7 67 13 151   

% within Ethnic Group 100,0% 100,0% 100,0% 100,0% 100,0%   

% of Total 42,4% 4,6% 44,4% 8,6% 100,0%   

 

  
       

I follow the guidelines provided to allow the use of BB to aid in my teaching * Gender Cross-
tabulation 

    

  

Gender 
Total 

    

Male Female     

I f
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Strongly Agree Count 5 16 21     

% within Gender 6,9% 23,2% 14,9%     

% of Total 3,5% 11,3% 14,9%     

Agree Count 33 34 67     

% within Gender 45,8% 49,3% 47,5%     

% of Total 23,4% 24,1% 47,5%     

Neutral Count 22 13 35     

% within Gender 30,6% 18,8% 24,8%     

% of Total 15,6% 9,2% 24,8%     

Disagree Count 11 5 16     

% within Gender 15,3% 7,2% 11,3%     

% of Total 7,8% 3,5% 11,3%     

Strongly Disagree Count 1 1 2     

% within Gender 1,4% 1,4% 1,4%     

% of Total 0,7% 0,7% 1,4%     

Total Count 72 69 141     

% within Gender 100,0% 100,0% 100,0%     

% of Total 51,1% 48,9% 100,0%     

 

  
       

I support subject content being presented online * Gender Cross-tabulation     

  

Gender 
Total 

    

Male Female     

I s
up

po
rt 

su
bj

ec
t c

on
te

nt
 b
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ng

 p
re
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nt

ed
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in

e 

Strongly Agree Count 17 31 48     

% within Gender 23,0% 44,3% 33,3%     

% of Total 11,8% 21,5% 33,3%     

Agree Count 42 23 65     

% within Gender 56,8% 32,9% 45,1%     

% of Total 29,2% 16,0% 45,1%     

Neutral Count 13 9 22     

% within Gender 17,6% 12,9% 15,3%     

% of Total 9,0% 6,3% 15,3%     

Disagree Count 1 6 7     

% within Gender 1,4% 8,6% 4,9%     

% of Total 0,7% 4,2% 4,9%     

Strongly Disagree Count 1 1 2     

% within Gender 1,4% 1,4% 1,4%     

% of Total 0,7% 0,7% 1,4%     

Total Count 74 70 144     

% within Gender 100,0% 100,0% 100,0%     

% of Total 51,4% 48,6% 100,0%     

 

  
       

The adoption on BB has positively changed the way I teach * Gender Cross-tabulation     

  

Gender 
Total 

    

Male Female     

Th
e 
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tio
n 

on
 B

B 
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s 
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tiv

el
y 

ch
an

ge
d 
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e 

  
 

Strongly Agree Count 11 22 33     

% within Gender 15,1% 31,0% 22,9%     

% of Total 7,6% 15,3% 22,9%     

Agree Count 24 18 42     

% within Gender 32,9% 25,4% 29,2%     

% of Total 16,7% 12,5% 29,2%     

Neutral Count 34 20 54     
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% within Gender 46,6% 28,2% 37,5%     

% of Total 23,6% 13,9% 37,5%     

Disagree Count 1 11 12     

% within Gender 1,4% 15,5% 8,3%     

% of Total 0,7% 7,6% 8,3%     

Strongly Disagree Count 3 0 3     

% within Gender 4,1% 0,0% 2,1%     

% of Total 2,1% 0,0% 2,1%     

Total Count 73 71 144     

% within Gender 100,0% 100,0% 100,0%     

% of Total 50,7% 49,3% 100,0%     

 

  
       

I know how to use BB to add my subject material * Citizenship Cross-tabulation     

  

Citizenship 
Total 

    

SA citizen Non SA citizen     

I k
no
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 to
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y 
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ec
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l 

Strongly Agree Count 38 3 41     

% within Citizenship 29,5% 16,7% 27,9%     

% of Total 25,9% 2,0% 27,9%     

Agree Count 67 7 74     

% within Citizenship 51,9% 38,9% 50,3%     

% of Total 45,6% 4,8% 50,3%     

Neutral Count 13 2 15     

% within Citizenship 10,1% 11,1% 10,2%     

% of Total 8,8% 1,4% 10,2%     

Disagree Count 7 5 12     

% within Citizenship 5,4% 27,8% 8,2%     

% of Total 4,8% 3,4% 8,2%     

Strongly Disagree Count 4 1 5     

% within Citizenship 3,1% 5,6% 3,4%     

% of Total 2,7% 0,7% 3,4%     

Total Count 129 18 147     

% within Citizenship 100,0% 100,0% 100,0%     

% of Total 87,8% 12,2% 100,0%     

 

  
       

I know how to use BB to add my class or a student * Gender Cross-tabulation     

  

Gender 
Total 

    

Male Female     
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Strongly Agree Count 14 25 39     

% within Gender 18,9% 35,2% 26,9%     

% of Total 9,7% 17,2% 26,9%     

Agree Count 23 27 50     

% within Gender 31,1% 38,0% 34,5%     

% of Total 15,9% 18,6% 34,5%     

Neutral Count 18 6 24     

% within Gender 24,3% 8,5% 16,6%     

% of Total 12,4% 4,1% 16,6%     

Disagree Count 13 10 23     

% within Gender 17,6% 14,1% 15,9%     

% of Total 9,0% 6,9% 15,9%     

Strongly Disagree Count 6 3 9     

% within Gender 8,1% 4,2% 6,2%     

% of Total 4,1% 2,1% 6,2%     

Total Count 74 71 145     

% within Gender 100,0% 100,0% 100,0%     

% of Total 51,0% 49,0% 100,0%     

 

  
       

I know how to use BB to add/edit/update course material * Ethnic Group Cross-tabulation   

  

Ethnic Group 
Total 

  

African Coloured Indian White   
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l Strongly Agree Count 12 4 27 5 48   

% within Ethnic Group 18,8% 50,0% 40,9% 38,5% 31,8%   

% of Total 7,9% 2,6% 17,9% 3,3% 31,8%   

Agree Count 30 1 27 6 64   

% within Ethnic Group 46,9% 12,5% 40,9% 46,2% 42,4%   

% of Total 19,9% 0,7% 17,9% 4,0% 42,4%   

Neutral Count 10 1 4 0 15   

% within Ethnic Group 15,6% 12,5% 6,1% 0,0% 9,9%   

% of Total 6,6% 0,7% 2,6% 0,0% 9,9%   

Disagree Count 8 2 8 0 18   

% within Ethnic Group 12,5% 25,0% 12,1% 0,0% 11,9%   

% of Total 5,3% 1,3% 5,3% 0,0% 11,9%   

Strongly Disagree Count 4 0 0 2 6   

% within Ethnic Group 6,3% 0,0% 0,0% 15,4% 4,0%   

% of Total 2,6% 0,0% 0,0% 1,3% 4,0%   

Total Count 64 8 66 13 151   

% within Ethnic Group 100,0% 100,0% 100,0% 100,0% 100,0%   

% of Total 42,4% 5,3% 43,7% 8,6% 100,0%   

 

  
       

I know how to use BB to add/edit/update course material * Citizenship Cross-tabulation     

  

Citizenship 
Total 

    

SA citizen Non SA citizen     

I k
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l Strongly Agree Count 43 3 46     

% within Citizenship 33,3% 15,8% 31,1%     

% of Total 29,1% 2,0% 31,1%     

Agree Count 57 7 64     

% within Citizenship 44,2% 36,8% 43,2%     

% of Total 38,5% 4,7% 43,2%     

Neutral Count 13 2 15     

% within Citizenship 10,1% 10,5% 10,1%     

% of Total 8,8% 1,4% 10,1%     

Disagree Count 11 6 17     

% within Citizenship 8,5% 31,6% 11,5%     

% of Total 7,4% 4,1% 11,5%     

Strongly Disagree Count 5 1 6     

% within Citizenship 3,9% 5,3% 4,1%     

% of Total 3,4% 0,7% 4,1%     

Total Count 129 19 148     

% within Citizenship 100,0% 100,0% 100,0%     

% of Total 87,2% 12,8% 100,0%     

 

  
       

I know how to use BB to put up notifications and due dates * Gender Cross-tabulation     

  

Gender 
Total 

    

Male Female     
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Strongly Agree Count 16 31 47     

% within Gender 21,9% 43,1% 32,4%     

% of Total 11,0% 21,4% 32,4%     

Agree Count 33 22 55     

% within Gender 45,2% 30,6% 37,9%     

% of Total 22,8% 15,2% 37,9%     

Neutral Count 10 11 21     

% within Gender 13,7% 15,3% 14,5%     

% of Total 6,9% 7,6% 14,5%     

Disagree Count 9 7 16     

% within Gender 12,3% 9,7% 11,0%     

% of Total 6,2% 4,8% 11,0%     

Strongly Disagree Count 5 1 6     

% within Gender 6,8% 1,4% 4,1%     

% of Total 3,4% 0,7% 4,1%     

Total Count 73 72 145     
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% within Gender 100,0% 100,0% 100,0%     

% of Total 50,3% 49,7% 100,0%     
 

  
       

I know how to use BB to put up notifications and due dates * Ethnic Group Cross-tabulation   

  

Ethnic Group 
Total 

  

African Coloured Indian White   
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Strongly Agree Count 13 3 27 5 48   

% within Ethnic Group 20,6% 37,5% 40,9% 38,5% 32,0%   

% of Total 8,7% 2,0% 18,0% 3,3% 32,0%   

Agree Count 27 2 23 3 55   

% within Ethnic Group 42,9% 25,0% 34,8% 23,1% 36,7%   

% of Total 18,0% 1,3% 15,3% 2,0% 36,7%   

Neutral Count 11 0 10 0 21   

% within Ethnic Group 17,5% 0,0% 15,2% 0,0% 14,0%   

% of Total 7,3% 0,0% 6,7% 0,0% 14,0%   

Disagree Count 8 3 6 3 20   

% within Ethnic Group 12,7% 37,5% 9,1% 23,1% 13,3%   

% of Total 5,3% 2,0% 4,0% 2,0% 13,3%   

Strongly Disagree Count 4 0 0 2 6   

% within Ethnic Group 6,3% 0,0% 0,0% 15,4% 4,0%   

% of Total 2,7% 0,0% 0,0% 1,3% 4,0%   

Total Count 63 8 66 13 150   

% within Ethnic Group 100,0% 100,0% 100,0% 100,0% 100,0%   

% of Total 42,0% 5,3% 44,0% 8,7% 100,0%   

 

  
       

I find the workload between my lectures and the maintenance on BB manageable * Ethnic Group Cross-tabulation   

  

Ethnic Group 
Total 

  

African Coloured Indian White   

I f
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Strongly Agree Count 2 0 6 0 8   

% within Ethnic Group 3,3% 0,0% 9,2% 0,0% 5,4%   

% of Total 1,4% 0,0% 4,1% 0,0% 5,4%   

Agree Count 22 0 14 3 39   

% within Ethnic Group 36,1% 0,0% 21,5% 23,1% 26,5%   

% of Total 15,0% 0,0% 9,5% 2,0% 26,5%   

Neutral Count 21 2 21 3 47   

% within Ethnic Group 34,4% 25,0% 32,3% 23,1% 32,0%   

% of Total 14,3% 1,4% 14,3% 2,0% 32,0%   

Disagree Count 9 2 17 6 34   

% within Ethnic Group 14,8% 25,0% 26,2% 46,2% 23,1%   

% of Total 6,1% 1,4% 11,6% 4,1% 23,1%   

Strongly Disagree Count 7 4 7 1 19   

% within Ethnic Group 11,5% 50,0% 10,8% 7,7% 12,9%   

% of Total 4,8% 2,7% 4,8% 0,7% 12,9%   

Total Count 61 8 65 13 147   

% within Ethnic Group 100,0% 100,0% 100,0% 100,0% 100,0%   

% of Total 41,5% 5,4% 44,2% 8,8% 100,0%   

 

  
       

Additional time should be allocated for the housekeeping on BB * Ethnic Group Cross-tabulation   

  

Ethnic Group 
Total 

  

African Coloured Indian White   
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Strongly Agree Count 10 5 20 3 38   

% within Ethnic Group 15,6% 62,5% 30,3% 25,0% 25,3%   

% of Total 6,7% 3,3% 13,3% 2,0% 25,3%   

Agree Count 28 0 24 6 58   

% within Ethnic Group 43,8% 0,0% 36,4% 50,0% 38,7%   

% of Total 18,7% 0,0% 16,0% 4,0% 38,7%   

Neutral Count 19 2 17 0 38   

% within Ethnic Group 29,7% 25,0% 25,8% 0,0% 25,3%   

% of Total 12,7% 1,3% 11,3% 0,0% 25,3%   

Disagree Count 6 0 3 3 12   
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% within Ethnic Group 9,4% 0,0% 4,5% 25,0% 8,0%   

% of Total 4,0% 0,0% 2,0% 2,0% 8,0%   

Strongly Disagree Count 1 1 2 0 4   

% within Ethnic Group 1,6% 12,5% 3,0% 0,0% 2,7%   

% of Total 0,7% 0,7% 1,3% 0,0% 2,7%   

Total Count 64 8 66 12 150   

% within Ethnic Group 100,0% 100,0% 100,0% 100,0% 100,0%   

% of Total 42,7% 5,3% 44,0% 8,0% 100,0%   

 

  
       

Using BB is not time consuming * Ethnic Group Cross-tabulation   

  

Ethnic Group 
Total 

  

African Coloured Indian White   

U
si

ng
 B

B 
is

 n
ot

 ti
m

e 
co

ns
um

in
g 

Strongly Agree Count 6 1 7 0 14   

% within Ethnic Group 9,5% 12,5% 10,6% 0,0% 9,5%   

% of Total 4,1% 0,7% 4,7% 0,0% 9,5%   

Agree Count 19 0 14 0 33   

% within Ethnic Group 30,2% 0,0% 21,2% 0,0% 22,3%   

% of Total 12,8% 0,0% 9,5% 0,0% 22,3%   

Neutral Count 19 2 17 2 40   

% within Ethnic Group 30,2% 25,0% 25,8% 18,2% 27,0%   

% of Total 12,8% 1,4% 11,5% 1,4% 27,0%   

Disagree Count 12 1 18 7 38   

% within Ethnic Group 19,0% 12,5% 27,3% 63,6% 25,7%   

% of Total 8,1% 0,7% 12,2% 4,7% 25,7%   

Strongly Disagree Count 7 4 10 2 23   

% within Ethnic Group 11,1% 50,0% 15,2% 18,2% 15,5%   

% of Total 4,7% 2,7% 6,8% 1,4% 15,5%   

Total Count 63 8 66 11 148   

% within Ethnic Group 100,0% 100,0% 100,0% 100,0% 100,0%   

% of Total 42,6% 5,4% 44,6% 7,4% 100,0%   

 

  
       

I received training on how to use BB * Citizenship Cross-tabulation     

  

Citizenship 
Total 

    

SA citizen Non SA citizen     

I r
ec

ei
ve

d 
tra
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in

g 
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 to
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se
 B

B
 

Strongly Agree Count 29 3 32     

% within Citizenship 22,3% 17,6% 21,8%     

% of Total 19,7% 2,0% 21,8%     

Agree Count 57 4 61     

% within Citizenship 43,8% 23,5% 41,5%     

% of Total 38,8% 2,7% 41,5%     

Neutral Count 10 6 16     

% within Citizenship 7,7% 35,3% 10,9%     

% of Total 6,8% 4,1% 10,9%     

Disagree Count 22 3 25     

% within Citizenship 16,9% 17,6% 17,0%     

% of Total 15,0% 2,0% 17,0%     

Strongly Disagree Count 12 1 13     

% within Citizenship 9,2% 5,9% 8,8%     

% of Total 8,2% 0,7% 8,8%     

Total Count 130 17 147     

% within Citizenship 100,0% 100,0% 100,0%     

% of Total 88,4% 11,6% 100,0%     
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O9 Descriptive Statistics across themes 

Descriptive Statistics 

 N Minimum Maximum Mean Std. Deviation 

Technology 156 1.00 4.67 1.6372 .62589 

Software 152 1.00 5.00 2.3520 .91228 

Ease 154 1.00 4.20 2.2144 .79564 

Functionality 152 1.00 5.00 2.3093 .95424 

Internal Support 155 1.00 5.00 2.5149 .78828 

Policies Procedures 153 1.00 5.00 2.3949 .78481 

Time 153 1.00 5.00 3.1122 1.07075 

Training 152 1.00 5.00 2.8180 .87155 

 
APPENDIX P: Qualitative responses from the main study 

J56 Adoption of BB at DUT 
BB is a useful tool on teaching and learning . The implementation must be complusory to all students and staff. 

Online help manuals guides should be sent out to staff using BB 

Improve ease of access for both lecturers and students 

insufficient indepth training on BB. Only superficial training given on how to setup a classroom. Insufficient/inadequate training given 

on assessments - limited to mcq- should XXX on assignments and yyy forms and assessments 

I would love to see this become more user friendly and for it to become more useable - pleasing and encouraging to use 

I think the improvement in terms of speed is important to allow students accessing uploaded materials on BB. There is always long 

time between posting something and the notification to access it on BB 

Training provided was useful to know the technical aspects of BB eg how to setup the classroom, upload content, set assessment etc. 

The pedagogical training/knowledge however was lacking. Staff that do not have a formal educational qualificiation/training tend to 

implement the tool without understnading / evaluating its effect on the learning process. 

the remote access of BB has been problematic and has demotivated me. 

It lacks real-time interaction 

The use of BB for Mathematics is limited. It is time consuming to type an equation/math formulars and hence the capability to generate 

tests is not utilized by me. I am currently using the LMS to supplement notes and for communication. 

greater support - dedicated staff to upload and manage class content by an IT expert - information can be supplied by lecturer 

I really need to get going with BB - my own fault 

System needs to be more user firendly 

The training was not adequate. Person doing the training was too dull and boring. Also the training lacked academic experience 

I did not get training to use BB 

I have found that the current old-fashioned way of teaching , making information available, publishing results etc is adequate. I feel 

BB for me is currently a waste of time. Students are not all equipped with electronic devices, don’t have money for airtime and cannot 

access BB remotely. 

It is very difficult to fit BB in with current workload and other added responsibilities 

Yes it engages students to use the online resources and view notes- its what universities need 

This is such a nice tool to teach however I am still not understanding why we are still wasting so much paper printing study guides 

and notes while we can upload everything on BB 

They need to provide proper innovative ways to attract staff and students to keep learning the various functions available on BB 

I think that it is important to allocate a BB champion to each department. This will certainly facilitate effective use of BB and allay 

concerns and glitches in th use of BB 

BB has enormous potential which can only be optimized if the necessary resources are available 

BB is not a solution to education because it causes a lot of issues between students and the lecturers 
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students complain that they cannot access the material - would rather have it emailed to them 

A more user friendly online manual and hands-on training sessions should be introduced 

I believe that BB LMS should be used as a learning tool and a medium whereby content should be uploaded and extracted by students. 

However I have reservations regarding our students being consistent if BB LMS were to be used for assessment purposes. 

Furthur education on how to use BB to staff and students 

Students need to be provided with information about BB campuswide. A short intro to BB, a workshop, a little guide to assist them in 

using BB. Students make excuses otherwise to not use BB despite lecturers uploading content. 

Its now great that al/most students add automatically when students register at beginning of semester. Was time consuming to do 

ourselves. 
Its hard putting up assessments for programming subjects as BB works mainly with MCQs 

DUT should consider a free alternative to BB. Costs are too high for BB 

I never received training on BB  

The implementation of these systems is not to replace traditional lectures but to enhance learning. The question arises as to whether 

we are a contact drivent university or distance/self study institution 

Up to date training and followups needed 

Ongoing adequate training should be provided to staff showing advanced features and other software that BB integrates with 

a mobile component required for all processes 

I found it difficult to use mathematical operations on BB and sometimes people who are training us do not know where to go on BB to 

find those mathematical operations 

There is a need for proper coordination of BB training for academic staff on campus. Currently it is not clear when and how the training 

takes place 

There should be more workshops on using BB for assessments both formative and summative 

greater support - dedicated staff to upload and manage class content by an IT expert - information can be supplied by lecturer 

support for novice / new staff. 24hr helpline. There should be a move towards opensource LMS like moodle, sakal, enrodo 

Most often I would like to attend but cannot do so due to lectures load. Kitchen practicals are scheduled for 7 hours a day 

after training I used it regularly and got the students to use it 

It would be nice to have assistance regarding the uploading and setting of tests on BB. Also the download of marks from BB. We had 

problems with setting online tests and assignments 

The turnaround time for queries should be improved. We had an issue with an assigment online that was only visible to the dbn 

students and not the pmb students. We had to extend due dates as the mother module was created very late and the info was not 

copied to the mother module in totality 

Initially the take up by students was slow but how it has picked up and the interaction - great! 

Some students are not actively accessing BB. There needs to be some intervention administratively that forces students to look at 

BB. Maybe rerouting their ITS access through BB. It seems to be a practice at other universities. Also older students are reluctant to 

use BB - not sure why 

Less downtime 

The lecturer does not always have to be in front of the students and it is a new challenge for me 

Need more consistent training 

More training provided on use of BB  

There are many errors/glitches that students face when logging on especially once logged on the courses that the student is registered 

for is not visible making this difficult for them. 

The way content s uploaded onto BB should be addressed. Doing 1 file at a time is time consuming where adding folders would be 

way easier and time efficient. 

Perhaps a ' roadshow' should be conducted with each department to show staff on how to use and update test usage capacity with 

BB. Also 'zip' files should be allowed so that modules of bulk coursework can be uploaded easily.  

There are other functions in BB which I personally don’t find valuable. 

Other features should be implemented on BB 

Training for students or workshops 

Yes, BB has been a beneficial aid to the institution especially in terms of university and student unrest - lecturers are then able to 

communicate with studetns on BB able to give them work content and messages 

BB training discussions must remain as ongoing to allow staff to be kept updated at any gien time 
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For BB to work well students need to have tablets (minimum) - currently many access them via tiny cellphones 

It must be user friendly 

The system allows students to connect to course from anywhere on planet as long as they have internet, which is most attractive. 

I have answered section b in some cases pertaining to moodle and in other instances (NA) declined to rate as I have not had any 

training on BB and have never used it. 

The students should be given training but not in lecture time by lecturers. Rather by the BB admin dept. 

unfortunately engineering is using moodle. Would need a real presentation showing benefits to move to BB 

I have found the support staff very helpful. I am still working on the quiz side of things. 

 
 

 

 
J57 Most useful features 
Easily accessible 

easy and accessible 

convenience it gives to students to engage in course content 

It has improved the rate of interaction between students and lecturers 

students can access information on their own 

From what I hear from my colleagues its easy to work with but does not communicate closely with students 

helps to communicate with students on mass 

usefull as an additional tool - cannot replace classroom- need one on one 

user friendliness 

nothing 

serves as reference and filing tool and one can interact with students without having to be in class  

adequate, efficient and convenient 

everything 

Support of IT staff 

Allow for subject content online/ ease accessible 

The wide variety of features - assessment tools, collaboration, content etc. 

It is linked to the IT system 

Keeping students updated with the information and links all at once as the registered info is always stored there. 

convenience 

can use to do on-line learning - notes/application excercises, notices on test dates, assignment due dates 

convenience - hopefully it appeals to my students 

easy to access notes 

Making Powerpoint notes available 

Extra learning material, videos etc canbe made available 

submission of assignments. Ability to do tests online 

Ability to communicate with studetns and facilitate/administer tests/assessments 

All students have access to BB 

Informing students about excercises , study guides, assignments etc 

Attaching and making information available online(videos/ppts) 

Announcements, submission of assignments, mcqs, marking is so easy to 

The various options available for lecturers and students interact and this provides easy assessment methods 

Uploading information is quick and easy 

Students can work their own time. I do not always need to see them 

It absolves me of having to carry learning materials to my different classes 

Posting notes and not having handouts. Communicating with students 

Functions are user friendly 

Interactive - students can monitor his academic progress in the course 

Communication with students uploading videos  
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Reduces assessment time and there is more engagement with students who would generally not contribute in a normal face to face 

classroom 

It has all information regarding students academic updates 

Efficiency - speedy in communicatating to all students at once. Uploading activities and revision, announcements etc. 

Teaching and learning can happen in and out of my classroom. Able to flip my classroom 

students have access to course content all the time 

We need to print study quides/notes to students . Notices are also placed regularly on BB 

The display of content on BB 

Accessibility beyond the classroom 
accessibility off campus 

It serves as a good repository for content material 

Ease of use. Broadcast medium. Testing features 

Uploading notes and communicating with students 

Avoid sysytem (achievement), discussion forums, assessments 

a simple tool for interacting with students 

How efficient it is and how I am able to communicate with students regardless of where I am  

access to the information about dut 

The prompt delivery method it uses to get across information to both students and lecturers devices 

It is easy to upload / edit course material 

BB entails embracing technology. It allows academics to keep up with our generation of students who are techno-orientated 

students can access course content whenever and wherever they can 

The accessibility for the students. Ease of use 

easily accessible and makes teaching and communication with students much easier 

I like that it adds to the integrated teaching approach where students also need to take responsibility to be active learners 

I am in contact with my students 24/7. I have access to past courses. It serves as a data repository 

easy to use 

once familiar with the system it is an easily accessible and attractive way to learn 

real time. Allows communication with students 

the announcements, email, discussion forum 

We can get a hold of students whenever needed 

The ability to inform students - announcements especially during times of strike action 

I can pickup the phone and get assistance from Gita or prega immediately 

All the ability to interact with the students who do not attend lectures. Many of our full-time students do not attend lectures thus BB 

allows me to interact with these students and keep them aware of work. 

ease of use, facilitation of communication, enhancing learning 

More workshops/trainingfor students and lecturers who are still not familiar with BB 

Being able to communicate with students quickly and easily. To make material available to them in an environementlly friendly 

convenient manner 

Interaction and functions 

high accessibilty of studetns and improved communication generally between lecturers and students 

easier interaction with learners in respect of learning material 

one can reach the population of classes taught 

I do not have to print anything and no student can claim they never received the information 

Adding online content, weblinks, additional information for students to view or work with outside the class time 

Content upload system to folders not just files and having to name each each file on submission 

Being pressurized to utilized the facility for institutional quotas? With new DUT contact hours policy of 40% contact time and 60% self 

study this helps with allow students to access important coursework that would have been actively taught. 

easy course administrative matters eg announments 

Sharing material with students anytime and anywhere 

Its just another teaching aid 

It is an excellent platform to support teaching and learning 
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It affords access to all users 24/7 

flexibility 

The variety of content it allows you to upload and the convenience 

Posting notes, guidelines, tutorials remotely 

Enables contact with students regarding work tests and feedback outside formal lecture contact time in class 

Relevance 

ease of use and good support 

Information dissemination to student 

Serves as usefull repository for subject material assignments tutorials etc. 
The system can be setup in such a manner that one can do real-time assessments and real time monitoring of use of the system. 

Immediate annoucements sent to students email. Tests can be released at different times for different groups. Automatic registration 

of students on BB as the student registers 

when I receive responses and feedback from students 

Remote access is convenient, easy to share ideas. Great during strikes. 

 
 J58 Suggested Improvements 
Training will enable the lecturer to understand it better 

Students complain they cannot access it. 

an easier path to follow when uploading material on BB 

usage on how students can access it without having problems 

assessments - limited to mcqs 

layout and formatting and student identification should be made easier. 

The home page and all other tabs 

must be more user friendly 

improvement in terms of speed 

I noticed that DUT does not purchase all the packages for BB. There are certain tools/features that are not fully available to us eg. 

Uploading groups directly into BB 

to have real time interaction with my students 

to have uninterrupted internet services in labs to access BB during class times and non-contact times. 

It would be useful if BB would have a feature of a 'data bank' which would allow lecturers to input items to be used in eg. Generating 

tests or notes for reuse. 

students to be educated on BB 

speed 

To be used more for assessments 

student access 

BB is fine the way it is 

Its reliability and consistency. One of the main reasons I have lost interest/confidence in the product. 

less tabs on th programme 

The awareness of BB. Old staff members are not using BB 

The menu. There should be more options available on the home menu 

access for all students. Not all students have smart phones and wifi access at home 

It must be taken out from our teaching system 

accessibility to students 

more training sessions on its use 

user -friendly  

easier accessibility 

Prehaps having media components inserted? Having DUT4life email addresses attached to BB, if possible. 

not sure - still much to investigate on what is available 

support, access 

Quicker response of the software- fast load times 

question - why use a system that costs too much . Moodle is free. Adopt or dut must answer to the exhorbitant costs 
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Class register should be incorporated and assessment marks from BB should automatically be entered onto ITS 

The interface is an example of " information overload " cluttered 

More workshops on how to use it 

The FAQ section 

Mathematical operations need to be available (all of them) 

Integration with student reg systems 

Uploading of tests 

access to use of BB by students 

Encourage academic staff members both new and old to fully engage the use of BB 
greater storage space for students to upload video presentations 

reduced licensing costs. Greater training, support to staff 

videos/ graphics/ training 

more interaction 

Students and staff need to work with it more 

More user friendly for lecturers and assessments 

reliability 

More integration with dut applications especially ITS and capturing of marks 

technical support 

simplicity 

more use by students 

It is under maintenance often and also the problems with adding content. Sometimes editig paragraphs/inserting images can be 

difficult and will require doing this many times to get it right. 

Good idea but sometimes confusing 

Bulk files should be easy to upload. 

appearance 

functionality that adds value 

There are a whole lot of functions that  BB can provide. By using the BB system with all functionalities 

It needs to be improved in terms of assessments since it is limited to mcqs 

Instructoe permission of use. I have instructors just adding themselves to the class whom they don’t belong to the subject, hence 

stricter implementation of adding members to be applied 

Easier assessment design - maybe permit simultaneous online assessment submission so students start at specific times and is 

marked 

Not necessarily on BB iteself but in order for the tool to be implemented successfully it must be readily accessible - students having 

challenges in accessing internet or computer systems due to affordability 

Deletion of part information 

Simpler ease of application 

I must be a plug and play programme - there is no time for training 

Less down time 

so far so good 

Frequent access and downtime issues. I currently do not have off-site access since the last update which is difficult as I use it on my 

off time. 

 

J59 Integration of BB into teaching and learning 
 

Positive 

Great 

Good 

good communication for e-learning 

brings us into 21st century 

it makes students more engaged but makes them suffer if they are computer illiterate 

It can improve delivery of learning content 
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useful but difficult to apply 

its good but we do not get thorough training as to know how to use it regularly - just one workshop 

Positive 

Time consuming and very few students actually use it. Issues regarding availability of a PC and network/data bundles. 

It will enforce learning and teaching 

it is very useful and helpful 

I think it is progressively gaining pace, though students still have challenges 

It will proof to be effective 

I think it is very relevant to education in the 21st century however emphasis for training needs to be planned/well structured to ensure 
that all stakeholders are adequately trained(staff and students) 

BB is a great supplementary work to teaching but staff and students need more guidance 

BB has been an 'ivory tower' and needed to be more accessible. The recent years has seen changes but it can be made more visible 

through an integrated IT support. 

excited 

very good especially at a university of technology. Students need to learn in classroom as well as on electronic platform. 

excellent idea 

I support BB 

It an excellent way of teaching as you are able to access notes 

With proper training (students and staff) improving its reliability, 100% access by student anytime, anywhere, cost effectiveness. I 

think it can become a fantastic tool to have. 

Agree 

great if time can be allocated - reducing current workload 

Its very helpful in covering additional content and getting students to be independent learners 

It can be very useful. It’s a tool that also helps students to initiate stuff on their own. 

I am happy about it and I hope with more experience will all use it to benefit students 

I love it. Its an easier manner of teaching and learning 

It makes sense and is particularly useful when there are disruptions on campus 

BB is a useful tool but I need more learning 

Need network points in the classrooms to enable access by lecturers 

very positive for teaching and communication 

It is a tool for both students and lecturers - allows effective communication 

It enables lecturers to cover more content in class without having students take down notes manually 

very important - blended learning can be more effectively implemented 

I think it is a good idea and could make teaching and learning easier. I am sure that there would be doubt across the board during the 

transition but the final results could be beneficial. 

The adoption is a bit complex and technical for students understanding 

It has done quite well however we need to make BB a staple for every DUT student and academic 

greatly improved teaching and learning, facilitates formative assessments and feedback. 

imperative 

It helps students after hours, granting them access to content beyond the classroom which helps with our students centered approach. 

Its very useful especially with notifications 

It was an easy transition 

good idea - too expensive- very little training and IT support. We are not IT designers- can design content only 

Its good though it increases the workload initially but over time it reduces work once things are on BB. You have them forever, you 

just update to keep it current and enhance it. 

Helpful 

It really helps with the teaching and communication process 

nice and informative 

Quite helpful only if the students will use it adequately 

great idea 

it is integrated already. Staff have been encouraged to use it. 
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supportline 

excited. I currentlt use BB in T and L. students love it 

I support it 

I personally like it and use it in my modules so integration is good 

I am a new lecturer here hence still a novice on the knowledge of BB but I am interested to participate in its use to enhance my 

teaching skills 

very usefulallows for blended learning 

I love it. Fully support it. 

not relevant to kitchen practicals 
very difficult to make the transition 

its okay 

It allows for greater understanding and application by the student 

important and necessary for students for 21st century TLA 

it does assist in teaching and learning . Reduces paperwork but very little time to sit in front of computer because of workload 

awesome however it has a negative impact on attendance 

makes it much easier with regards to accessibility of material - printing time 

fine but time consuming 

very good method of interaction 

I enjoy using BB as it is a useful tool and does add value to the subjects 

It helps with student access to notes and coursework readily. Students however do not have access because computers or are not 

computer literate so access becomes problematic. 

excellent blended learning approach 

Neutral - it is a brilliant idea however if online lecturers were to be available not all students have internet/computer access 

Not all students are active 

It is a useful tool in that it can bridge the gap in communication between lecturer and student outside the classroom 

If students follow it is a good resource provided they have internet access everywhere 

BB has improved teaching a learning by the ease of access to relevant information that is available 

Useful and holds promise for the future. Help to enforce students to read and understand lecture notes 

Moodle has allowed me to put some info on the site but am concerned about having it all on and students may then not attend lectures. 

Lectures is where you can interact with students 

its great to have subject material online and being able to see who is accessing the material. 

It is great to promote student centeredness 

Interesting 

Good idea, fairly well implemented. Wifi has to be a huge task that has succeeded 

 

Negative 

very bad 

not really- it is best to keep things separate and simple rather than complicating the fnctions of the other DUT applications (60) 

its already a system that requires your knowledge. I fear integrating might make both systems more complex 

 

J60 Integration with iEnabler and ITS 

 

 Yes 97 

1 /3 / 4/ 5/ 6/ 8/ 9/ 11 /12 /14 /15 /16 /17 /18 /21 /23 /24 /25 /26 /27 / 
28 /29 /32 /34 /35 /36/ 37/ 40/ 41/ 42 /43 /44 / 53 /54 /57 /59 /62 /63 /64 /66 / 
67 /70 /72 /73 /77 /78 /79 /80 /81 /83/86 /89 /90 /91 /92 /93 /94 /95 /96 /97 / 
98 /99 /102 /103 /104 / 105 /106 /107 /109 /111/112 /113 /114 /115 /117 /118 /119 /120 /123 /125/ 
126 /128 /130 /131 /134 /135 /136 /137 / 139 /140 /141 /143 /149 /152 /153 /155 /156 
 

 No 

Never used BB 3  

7/17/144 
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APPENDIX Q: Structural Equation Modelling (SEM) 

 

328 
 



  

Model Fit Summary 

Chi-square = 2203.724 

Degrees of freedom = 725 

Probability level = .000 

 

This Chi-square tests the null hypothesis that the over-identified (reduced) model fits the 

data as well as does a just-identified (full, saturated) model. In a just-identified model there 

is a direct path (not through an intervening variable) from each variable to each other 

variable. In such a model the Chi-square will always have a value of zero, since the fit will 

always be perfect. The probability should not be significant. In this model, the chi square p-

value < 0.001. 

 

It is however worth noting that even though, technically, the Chi-Square should be non-

significant in model testing, this is very hard to achieve due to the usually large sample 

required for it. Hence, if it is in fact significant, that isn't a problem so long as the RMSEA, 

CFI, and other indicators of fit are good. 

 

Maximum Likelihood Estimates 

Standardized Regression Weights 

   Estimate 
CSE <--- TLandA .343 
CSE <--- SUF .566 
CSE <--- EoU .477 
CSE <--- Function .579 
B16 <--- TLandA .497 
B17 <--- TLandA .773 
B18 <--- TLandA .596 
B19 <--- TLandA .456 
B14 <--- TLandA .764 
B15 <--- TLandA .752 
F37 <--- SUF .827 
F38 <--- SUF .840 
F39 <--- SUF .873 
F40 <--- SUF .866 
E31 <--- EoU .729 
E32 <--- EoU .661 
E33 <--- EoU .714 
E34 <--- EoU .656 
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   Estimate 
E35 <--- EoU .699 
E36 <--- EoU .737 
G42 <--- Function .765 
G43 <--- Function .823 
G44 <--- Function .829 
G45 <--- Function .887 
G46 <--- Function .859 
G47 <--- Function .824 
C21 <--- IS .501 
C22 <--- IS .667 
C23 <--- IS .654 
C24 <--- IS .824 
C25 <--- IS .812 
C26 <--- IS .820 
D27 <--- PandP .710 
D28 <--- PandP .749 
D29 <--- PandP .850 
D30 <--- PandP .851 
I55 <--- TandD .701 
I54 <--- TandD .822 
I53 <--- TandD .626 
I52 <--- TandD .622 
PEoU <--- IS .242 
PEoU <--- PandP .345 
PEoU <--- CSE .695 
PEoU <--- TandD .354 
H48 <--- Time1 .876 
H49 <--- Time1 .914 
H51 <--- Time1 .784 
PEoU <--- Time1 .463 

 

The parameters are estimated by maximum likelihood (ML) methods, which (is an iterative 

procedure that) attempts to maximize the likelihood that obtained values of the criterion 

variable will be correctly predicted. 

Squared Multiple Correlations: (Group number 1 - Default model) 

 Estimate 

Function .000 

EoU .000 

SUF .000 

TLandA .000 

H51 .614 

H49 .835 

H48 .768 

I52 .387 

I53 .392 

I54 .676 

I55 .491 

D30 .725 
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 Estimate 

D29 .723 

D28 .561 

D27 .505 

C26 .672 

C25 .659 

C24 .680 

C23 .428 

C22 .445 

C21 .251 

G47 .679 

G46 .739 

G45 .786 

G44 .687 

G43 .678 

G42 .585 

E36 .544 

E35 .488 

E34 .431 

E33 .510 

E32 .437 

E31 .531 

F38 .705 

F40 .750 

F39 .762 

F37 .684 

B19 .208 

B15 .565 

B14 .584 

B18 .355 

B17 .597 

B16 .247 

 

Above are the squared multiple correlation coefficients, that are observed in multiple 

regressions. The total effect of one variable on another can be divided into direct effects (no 

intervening variables involved) and indirect effects (through one or more intervening 

variables). These are shown below. 

 

 

Standardized Direct Effects (Group number 1 - Default model) 
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 TandD PandP IS Time1 Function EoU SUF TLandA 

CSE .000 .000 .000 .000 .579 .477 .566 .343 

H51 .000 .000 .000 .784 .000 .000 .000 .000 

H49 .000 .000 .000 .914 .000 .000 .000 .000 

H48 .000 .000 .000 .876 .000 .000 .000 .000 

PEoU .354 .345 .242 .463 .000 .000 .000 .000 

I52 .622 .000 .000 .000 .000 .000 .000 .000 

I53 .626 .000 .000 .000 .000 .000 .000 .000 

I54 .822 .000 .000 .000 .000 .000 .000 .000 

I55 .701 .000 .000 .000 .000 .000 .000 .000 

D30 .000 .851 .000 .000 .000 .000 .000 .000 

D29 .000 .850 .000 .000 .000 .000 .000 .000 

D28 .000 .749 .000 .000 .000 .000 .000 .000 

D27 .000 .710 .000 .000 .000 .000 .000 .000 

C26 .000 .000 .820 .000 .000 .000 .000 .000 

C25 .000 .000 .812 .000 .000 .000 .000 .000 

C24 .000 .000 .824 .000 .000 .000 .000 .000 

C23 .000 .000 .654 .000 .000 .000 .000 .000 

C22 .000 .000 .667 .000 .000 .000 .000 .000 

C21 .000 .000 .501 .000 .000 .000 .000 .000 

G47 .000 .000 .000 .000 .824 .000 .000 .000 

G46 .000 .000 .000 .000 .859 .000 .000 .000 

G45 .000 .000 .000 .000 .887 .000 .000 .000 

G44 .000 .000 .000 .000 .829 .000 .000 .000 

G43 .000 .000 .000 .000 .823 .000 .000 .000 

G42 .000 .000 .000 .000 .765 .000 .000 .000 

E36 .000 .000 .000 .000 .000 .737 .000 .000 

E35 .000 .000 .000 .000 .000 .699 .000 .000 

E34 .000 .000 .000 .000 .000 .656 .000 .000 

E33 .000 .000 .000 .000 .000 .714 .000 .000 

E32 .000 .000 .000 .000 .000 .661 .000 .000 

E31 .000 .000 .000 .000 .000 .729 .000 .000 

F38 .000 .000 .000 .000 .000 .000 .840 .000 

F40 .000 .000 .000 .000 .000 .000 .866 .000 

F39 .000 .000 .000 .000 .000 .000 .873 .000 

F37 .000 .000 .000 .000 .000 .000 .827 .000 

B19 .000 .000 .000 .000 .000 .000 .000 .456 
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 TandD PandP IS Time1 Function EoU SUF TLandA 

B15 .000 .000 .000 .000 .000 .000 .000 .752 

B14 .000 .000 .000 .000 .000 .000 .000 .764 

B18 .000 .000 .000 .000 .000 .000 .000 .596 

B17 .000 .000 .000 .000 .000 .000 .000 .773 

B16 .000 .000 .000 .000 .000 .000 .000 .497 

 

Model Fit Summary 

The suggested acceptable value for relative chi-square, CMIN/DF should be as high as 5 

which are used to reduce dependency on sample size. However, the cut-off point for TLI, 

CFI, NFI and IFI is between zero to one. Schumacker and Lomax (2004) state that a good 

model is indicated by RMSEA value of less than or equal to 0.05. 

CMIN 

Model NPAR CMIN DF P CMIN/DF 

Default model 94 2203.724 725 .000 3.040 

Saturated model 819 .000 0   

Independence model 39 4875.473 780 .000 6.251 

 

CMIN is a Chi-square statistic comparing the tested model and the independence model to 

the saturated model. The ratio, CMIN/DF, the relative chi-square, is an index of how much 

the fit of data to model has been reduced by dropping one or more paths. The CMIN/DF is 

lower than the acceptable value of 5. 

Baseline Comparisons 

Model 
NFI 

Delta1 

RFI 

rho1 

IFI 

Delta2 

TLI 

rho2 
CFI 

Default model .695 .647 .806 .770 .801 

Saturated model 1.000  1.000  1.000 

Independence model .000 .000 .000 .000 .000 

 

These goodness of fit indices compare the model to the independence model rather than 

to the saturated model. The Normed Fit Index (NFI) is simply the difference between the 
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two models’ chi-squares divided by the chi-square for the independence model. For this 

data, the NFI is 0.695. Values of .9 or higher indicate good fit. The Comparative Fit Index 

(CFI) uses a similar approach (with a noncentral chi-square) and is said to be a good index 

for use even with small samples. It ranges from 0 to 1, like the NFI, and 0.95 (or 0.9 or 

higher) indicates good fit. The CFI value is 0.801. 

 

Parsimony-Adjusted Measures 

Model PRATIO PNFI PCFI 

Default model .864 .601 .693 

Saturated model .000 .000 .000 

Independence model 1.000 .000 .000 

 

PRATIO is the ratio of how many paths are dropped to how many that could have been 

dropped (all of them). The Parsimony Normed Fit Index (PNFI), is the product of NFI and 

PRATIO, and PCFI is the product of the CFI and PRATIO. The PNFI and PCFI are intended 

to reward those whose models are parsimonious (contain few paths). A value greater than 

0.900 is considered acceptable. This model has a marginally lower value. 

RMSEA 

Model RMSEA LO 90 HI 90 PCLOSE 

Default model .088 .082 .094 .000 

Independence model .184 .179 .189 .000 

 

The Root Mean Square Error of Approximation (RMSEA) estimates lack of fit compared to 

the saturated model. RMSEA of .05 or less indicates good fit, and .08 or less adequate fit. 

LO 90 and HI 90 are the lower and upper ends of a 90% confidence interval on this estimate. 

Even though the model is adequate, the PCLOSE p value that tests the null that RMSEA is 

no greater than 0.05, is significant. The RMSEA value is 0.088. 

SUMMARY 
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The fit indices of the model do not meet the required cut-off values, indicating that, for this 

set of data, the model is not the best fit. The primary cause of this is the small sample size, 

which has limited the observed effects. (The recommended sample size for SEM is at least 

300.) 

Factor analysis and reliability were used to identify and eliminate the statements that loaded 

poorly along a component.  

The regression weights for each of the sub-sections though are fairly high. The path 

coefficients are reflected on the diagram. 
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