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Abstract 
 

Technology adoption is defined as accepting and using a new technology in order to improve 

delivery, service or performance. One such new technology is an Electronic Response System, 

called clickers that may be used to leverage classroom participation. ERS is a system that 

consists of a device used by students in conjunction with an electronic USB transceiver, 

connected to a personal computer. One of the advantages of ERS is to help passive students 

become more actively engaged with course material during classroom time, while helping 

academics to monitor student learning. Despite the advantages of using ERS in education, some 

academics fail to adopt this new technology into their teaching practice. This study aims to 

present factors that may help to promote the use and adoption of an ERS at a University of 

Technology. A non-experimental research design, incorporating a descriptive case study with 

quantitative data is used with convenient sampling. A small-scale preliminary study was 

undertaken in order to test the questionnaire as the main data collection instrument. A 

convenient sample of 20 academics from the Central University of Technology participated in 

this. A total of 57 academics then participated in the main study, using a questionnaire 

structured around the four main constructs of Venkatesh’s Unified Theory of Acceptance and 

Use of Technology (UTAUT) model.  

 

The four constructs are Performance Expectancy, Effort Expectancy, Facilitating Conditions 

and Social Influence. Performance Expectancy is the level to which an individual believes that 

using the system will help him or her to achieve achievements in job performance. Effort 

Expectancy is defined by the level of ease regarding the use of technology sustained in systems. 

Social Influence is defined as the level to which an individual perceives the importance of a 

technology, based on the perceptions of others. Facilitating Conditions refers to the extent to 

which a person perceives that a technical and organizational infrastructure is available for the 

intended system. The UTAUT model aims to explain user intentions to use an information 

system. The main advantage of this model is that it focuses on user behaviour towards new 

technologies. Three of the four variables in the UTAUT model were selected, being age, 

experience and gender. The fourth variable, voluntariness of use, was not included as it is 

associated with mandatory use of a new technology. This is not applicable to this study as 

academics have the freedom to choose whether to adopt ERS or not, into their teaching practice. 
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Statistical results suggest that there is a strong relationship between Performance Expectancy, 

Effort Expectancy and Facilitating Conditions towards the use of ERS. Social Influence has a 

moderate relationship in this regard. The results also indicate that age, experience or gender, 

play no significant role in the adoption of such a system. Based on these results, there is a need 

to create awareness among all academics, irrespective of their age, experience or gender, of the 

importance of adopting ERS in their teaching practice to further student learning.   
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CHAPTER 1 INTRODUCTION 

    

1.1 BACKGROUND 

 

Universities and other organisations have embraced the use of emerging technologies as a way 

to improve quality education and to create more opportunities in the teaching and learning 

environment. Emerging technologies have especially made it easy to manage large groups of 

students who enrol at institutions of higher learning. According to Johari and Bradshaw (2008), 

other emerging technologies include artificial intelligence, block chains and cloud computing 

as effective means of boosting performance and productivity. The development of these 

emerging technologies are also a key to promote the economy and have become one of the 

strongest competitive factors among countries (Li, et al., 2019). Technology is studied as a 

resourceful and powerful motivator in enhancing learning through the use of several 

motivational techniques, with e-learning as an example. The purpose of new emerging 

technologies are often utilised to accommodate students with diverse learning styles, enabling 

them to work before or after school times. This technology improves the educational 

productivity by accelerating the rate of learning and reducing the costs of instructional 

materials. It further provides interactivity amongst students through immediate formative 

feedback and conceptual understanding is effective to help student learning (Friedman B, 2007). 

 

According to Deputy Director, Federicon Johansen of Belgrano Day School, one of his teachers 

uses technology with video screens and interactive whiteboards in most of the classes 

(Newbery, 2013). This strengthens student learning as they engage more fully with multi-

sensory hands-on techniques and methods. The results of this report point to increased student 

engagement, school attendance and higher test scores. These tools have become more useful to 

support interactive engagement and to test students’ understanding of their current knowledge 

and collaborative activities. Not only does technology make it easy to manage large groups of 

students enrolled in a University, but also the response from students is positive as they perceive 

classroom time to be more interactive (Morrison, 2012). It is through e-learning that some 

educational platforms have been rolled out, which include mobile apps for Blackboard, Moodle, 

wikis, online videos and Electronic Response System (ERS). An ERS consists of a device used 

by students or academics in a classroom or workshop setup, commonly known as “clickers”, 

which works in conjunction with an electronic USB transceiver connected to a personal 

computer. This system aims to help passive students become more actively engaged with course 

material during classroom time. ERS also help to monitor attendance, either directly or 
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indirectly, by determining which students used the clickers. It is an effective method for 

fostering student collaboration that makes it easy to adopt, helping to improve student learning 

of the course content. 

 

Lecturers have discovered how an ERS helped in explaining certain concepts among students 

and in enhancing participation amongst large student groups during classroom lectures. They 

are being widely used in large or small groups in universities and companies as tools to enhance 

student engagement, by promoting critical thinking and problem-solving skills during lectures 

(Dantas, et al., 2009). Researchers explored the use and contribution of an ERS at different 

universities, while others assessed its effectiveness, some for comparative purposes. This was 

done to try and improve the quality of education (Hedgcork, 2014). The results revealed that 

student learning styles continue to evolve, with 64% of students agreeing to bring their own 

digital devices to classroom lectures, favouring small and portable devices for the classroom. 

Armbruster, Patel and Weiss (2009) focused on the use of an ERS in terms of the effectiveness 

of assessment, the development of educational pedagogies and the attitude of academics 

towards using such a system in an introductory Biology class. The most common concern 

voiced by multiple faculty members involved in the course were poor student attitudes, which 

was due to the fact that students were not satisfied with the course as they did not recognise the 

importance of it. Some students further felt that the lecturers were ‘boring’. The use of an ERS 

helped improve the learning environment, as a continual process of analysing students’ abilities 

to gauge their understanding of content was realized (Moss & Crowley, 2010).  

 

Furthermore, a survey conducted by Aime and Levesqu (2011), was used to gather anonymous 

student responses to different questions, posed in a classroom towards the effectiveness of ERS, 

which was rated by 88% of the respondents as effective in the teaching and learning process. 

Despite the advantages of using an ERS as reported in the literature of Kathleen and FitzPatrick 

(2011), insufficient studies have been conducted to assess factors that may influence adoption 

of an ERS among University students and academics. Technology is regarded as an essential 

tool in improving competitiveness of companies and higher educational institutions, which also 

involves information technology in a broader aspect. Information Technology (IT) is the 

application of computers and telecommunications equipped to store, retrieve, transmit and 

manipulate data often in the context of a business or higher education. It is important, therefore 

to understand the determinants of IT adoption and the theoretical models that have been used 

in this regard. Limited publications exist from the South African context, which compares 
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different IT adoption models at the individual level, with even a smaller number at the firm 

level.  

1.1.1 Technology Adoption models 

Information Communication Technologies (ICTs) have contributed to the socio-economic 

development of communities and universities (Turpin, et al., 2013). Preliminary investigations 

indicate that higher education has been transformed by ICTs, which include ERS (Laxman, 

2011). However, despite the impact of an ERS to enhance teaching and learning in higher 

education, IT adoption models for measuring technology adoption need to be applied. Some of 

these models include the Technology Acceptance Model (TAM), the Theory of Planned 

Behaviour (TPB) model, the Initial Trust Model (ITM), the Task Technology Fit (TTF) model 

and the Unified Theory of Acceptance and Use of Technology (UTAUT) model. Each of these 

models was developed for a specific goal as discussed below (Venkatesh & James, 2012). 

 

The Technology Acceptance Model (TAM) was developed by Davis (1989), and then extended 

to TAM2 by Venkatesh and Morris (2003) and to TAM3 (Venkatesh & Bala, 2008). According 

to Ajzen and Fishbein (2000), TAM assesses the attitude and behaviour of individuals towards 

technology, using the human action-guided categories. Moss and Crowley (2010) added new 

variables (e.g. playfulness) to study acceptance of the World Wide Web. A study done by 

Agarwal and Karahanna (2000) at AMA International University added cognitive absorption, 

playfulness and self‐efficacy to the TAM model, while Chau (1996) reviewed TAM by 

including two types of perceived usefulness: near‐term and long‐term and perceived ease of 

use.  

 

The reason TAM was developed was due to the fact that a number of factors influence people’s 

decision about how and when to use a specific technology. One of the advantages of TAM is 

consistent with Everett Rogers’s (2010) theory on Diffusion of Innovations (DOI) where 

technology adoption is a function of a variety of factors, including relative advantage and ease 

of use. According to TAM, ease of use and perceived usefulness are the most important 

determinants of actual system use. These two factors are influenced by external variables, such 

as social, cultural and political factors. Social factors include language, skills and facilitating 

conditions, while cultural factors are identified as a blind spot that relates other cultural beliefs 

and values within the technology. Political factors measure the use of technology on politics, 

which are extensively expressed in social media (Facebook, Twitter, forums and blogs). One of 

the major critics for using TAM is that it does not provide sufficient information on individuals' 

opinions about novel systems (Ramayah & Ignatius, 2005).  
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The Theory of Planned Behaviour (TPB) was developed in 1980 by Icek Ajzen who started to 

predict an individual’s intention to engage in behaviour at a specific time and place. TPB helps 

researchers to better understand the role of subjective norms and perceived behavioural control. 

It distinguishes between three types of beliefs, namely behavioural, normative and control and 

the model comprises of six constructs: attitudes, behavioural intention, subjective norms, social 

norms, perceived power and perceived behavioural control. The advantage of TPB is that, when 

simplified, it provides a more accurate theory, explaining human behaviour, beliefs and 

attitudes in other fields, like healthcare. The disadvantage of TPB is that it does not account for 

other variables that factor into behavioural intention and motivation (Dillion & Morris, 1996). 

Venkatesh and some of his colleagues (2003) formulated the UTAUT model as a synthesis of 

its predecessors and described technology use under the influence of use intention. The TPB is 

an extension of Theory of Reasoned Action (TRA), which includes behavioural control as a 

construct to measure and account explicitly for the extent to which users have complete control 

over their behaviours. The TRA is one of the three standard persuasion models of psychology 

and is also used in communication discourse as a theory of understanding persuasive messages 

(Sheppard & Sheppard, 1988). 

 

The Initial Trust Model (ITM) was developed to explore the influence of end-customer attitude 

towards a product.  It was developed by Kim (2009) to establish the direct effects of initial trust, 

attitude and technology characteristics of mobile banking adoption. One of the features of initial 

trust is “personality-based trust”, which is defined as the tendency of a person to believe that 

they may or may not trust a product due to certain factors (Jason, et al., 2007). Environmental 

forces, such as service guarantees, also contribute to enhancing trustworthiness in a specific 

technology or product. 

 

The Task Technology Fit (TTF) model was developed Irick (2008)  as a way to demonstrate 

that users do adopt new technologies to execute tasks efficiently.  Hence, the adoption of a new 

information system depends greatly on the users’ daily tasks. This model explains adoption, 

using four constructs – task characteristics, technology characteristics, task technology fit and 

use. The advantage about this model is that it’s widely applied in information systems that are 

powerful to analyse adoption and user behaviour of an innovative IT artefact in a specific 

context. The disadvantage of the model is the performance-based impacts, which are at times 

difficult to measure. 
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The Unified Theory of Acceptance and Use of Technology (UTAUT) model is a technology 

acceptance model, formulated by Venkatesh et al. (2003). The UTAUT model aims to explain 

user intentions to use an information system and ensuing user behaviour and the main advantage 

of the UTAUT model is that it focuses on usage as a key dependent variable. This model has 

served as a baseline model and has been applied to the study of a variety of technologies in both 

organisational and non-organisational contexts. The model consists of four main constructs, 

namely Performance Expectancy, Effort Expectancy, Social Influence and Facilitating 

Conditions.  The first three are direct determinants of usage intention and behaviour, and the 

fourth is a direct determinant of usage behaviour. Gender, age, experience, and voluntariness 

of use are hypothesized to moderate the effect of the four key constructs on usage intention and 

behaviour. Performance Expectancy is the level to which an individual believes that using the 

system helps him or her to achieve achievements in job performance. Effort Expectancy is 

defined by the level of ease regarding the use of technology sustained in systems 

(BenMessauod, et al., 2011). Social Influence is defined as the level to which an individual 

perceives that using a system is important to him or her. Facilitating Conditions refers to the 

extent to which a person perceives that technical and organisational infrastructure is required 

to use the intended system (Ghalandari, 2012).  

 

In this study, when applying the constructs using the age, we were expecting the younger 

lecturers to have more influence and interest in using an ERS than the older generation lecturers 

since youngsters adapt fast to technology and this easily influences others. Experience can also 

moderate the relationship between Facilitating Conditions and Behavioural Intention while 

greater experience can lead to better familiarity with an ERS and better understanding of 

structures to facilitate user learning, reducing external reliance (Venkatesh & James, 2012). 

Performance Expectancy is measured by the ability of lecturers to be able to fulfil their job 

responsibilities using an ERS and this contributes to Behavioural Intention, depending on the 

gender assessing the usage of the system. With Facilitating Conditions, in this study, we expect 

that resources and support be available to assist lecturers to perform their duties which may be 

moderated by age and gender towards the usage of the system. In this study the researcher uses 

ERS instead of Electronic Response System. The objective of this study is to use the UTAUT 

model along with the extended constructs to assess factors that may influence the adoption of 

ERS among University students and academics, as it is a model that is easily adapted to a 

diversity of studies (Sundaravej, 2003). The UTAUT model is selected from various theoretical 

models as a result of its ability to adapt to diverse studies, as well as being capable of helping 

to understand complex technologies (Sundaravej, 2003). Different researchers across a range 
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of studies have tested the UTAUT model with the aim of contributing towards the validity and 

applicability of the constructs (Sarah-Jane & Gaby, 2013) 

 

Figure 1.1 demonstrates the original UTAUT model and its four main constructs, namely 

Performance Expectancy, Effort Expectancy, Social Influence and Facilitating Conditions 

(shown in white). The bottom concepts (known as moderators) shown in blue are: gender, age, 

experience and voluntariness of use, which determine the use of behavior towards the system.  

 

 
Figure 1. 1 UTAUT model and its original constructs 

 

Voluntariness of use is not considered as a moderator in the extended UTAUT model as the 

adoption of an ERS is seen to be a voluntary act, and not a compulsory one. A similar study by 

Muhayiddin et al. (2011) also excluded voluntariness of use where the adoption of an electronic 

payment system was evaluated, as its use would be purely voluntary in nature. In this study, the 

UTAUT model is used to focus primarily on the technology adoption of an ERS in education. 

 

1.1.2 Electronic Response System 

 

Figure 1.2 shows the operation of an ERS. Each student has a handheld response card, or 

clicker, with which they use to answer questions shown in a PowerPoint presentation. Students 

answer with their handheld device, which may be a hardware response card, their phone or 
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tablet, or even a laptop. The receiver prompts responses from students that allow lecturers to 

change the dynamics of what might be a tiresome lecture period (Simelane & Dimpe, 2011). 

 

 
Figure 1. 2 An Electronic Response System 

 

1.2 PROBLEM STATEMENT  

 

The adoption of an ERS among academics at a University of Technology in South Africa is not 

well reported on, which may be due to negative perceptions of the use of this educational 

technology. Promoting the adoption of an ERS by academics at a University of Technology has 

the potential to overcome the challenge of poor student engagement, thereby enhancing 

students’ cognitive thinking abilities! The problem statement for this study reads: “The 

adoption of an ERS at a University of Technology in South Africa is unsatisfactory, which may 

be accredited to specific unestablished learning factors”. 

 

1.3  RESEARCH QUESTIONS 

 

This study aims to present factors that may help to promote the use and adoption of an ERS at 

a University of Technology. The following research question therefore exists: “How can the 

UTAUT model be applied and extended to promote the adoption of an ERS at a University of 
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Technology?” To unambiguously answer the main research question, the following sub 

questions need to be answered: 

i) What are the factors that may influence the adoption of an ERS at a University of 

Technology? 

ii) What is the degree to which academics believe that using an ERS will improve their job 

performance? 

iii) What factors influence academics to perceive an ERS as difficult to use? 

iv) To what extend does Social Influence affect academics’ use of an ERS? 

v) To what extent do academics feel that they have enough support to use an ERS? 

vi) Are academics at a University of Technology behaviourally inclined to use an ERS? 

 

1.4  RESEARCH OBJECTIVES 

 

The main aim of the study is to establish factors that influence the adoption of an ERS at a 

University of Technology. Given the lack of research on the adoption of ERS at Universities of 

Technology, the following research objectives are envisaged: 

To determine the factors associated with the adoption and usage of ERS by academics using 

variables in the UTAUT model. 

To extend the original UTAUT model and improve the system by proposing new constructs 

that influences adoption. 

To evaluate these constructs relating to the adoption of ERS in terms of academic gender, age 

and years of experience. 

 

1.5  IMPORTANT DEFINITIONS 

 

The following are important definitions that will be used throughout the dissertation:  

 

Academic - a teacher or scholar in a University or other institute of higher education (Henard 

& Leprince-Ringuet, 2008). 

 

E-learning - using a computer to distribute the entire course content, or a part thereof, either 

for a school, a company or full distance learning institute (Husaj, 2015). 

 

ERS - Electronic Response System, which is a type of communication link between a user and 

a computer, facilitating interactivity between a broadcaster and a specific audience. Systems 
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for co-located listeners combine wireless hardware with presentation software, and systems for 

remote listeners may use telephones or web polls for audiences watching through the Internet 

(Caldwell, 2007). 

 

WEBCT - a Blackboard-based Learning Management System that facilitates the creation of 

sophisticated World Wide Web-based educational environments. It can be used to create entire 

on-line courses, or to simply publish materials that supplement existing courses (Pritchett & 

Pritchett, 2013). 

 

UTAUT - the Unified Theory of Technology Acceptance is a technology acceptance model 

formulated by Venkatesh and others that aims to explain user intentions to use an Information 

System as it focuses on usage as a key dependent variable. (Venkatesh & James, 2012). 

 

UoT - a University of Technology is a designation employed for a wide range of learning 

institutions awarding different types of degrees at variable levels of the educational system. It 

may be an institution of higher education, an institution for advanced engineering and scientific 

research or a professional vocational institution (Kathleen & FitzPatrick, 2011).  

 

1.6  VALUE OF THE RESEARCH 

 

This study contributes to the body of knowledge for the UTAUT model by establishing factors 

that promote adoption of an ERS in the University for teaching and learning. The findings of 

the study can help response system developers to improve existing systems and the application 

of the UTAUT model in the adoption of response systems for learning in tertiary institutions 

and appropriate amendment of the theory in this context. This study benefits the lecturers and 

universities at large to improve the methods of delivering information to students and for an 

increased participation of students. 

 

ERS has proven to demonstrate improved student performance on exams results and 

undergraduate science classes (Trujillo & Tin, Tin, 2011). They have an impact on student 

learning interaction and have enhanced the level of understanding. An ERS also improved the 

conceptual understanding of the students and the approach is question-driven as to develop the 

analytical thinking. The exam or test questions play a huge role in displaying knowledge and 

information enabling interaction of different student groups to argue their various opinions and 

intuition to eventually arrive at a solution (Levesque, 2011). 
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1.7  METHODOLOGY AND RESEARCH DESIGN 

 

The research site is limited to the Central University of Technology (CUT) and involves a 

mixed data collection approach within an exploratory case study. Quantitative methods are used 

to collect data in order to understand the research concepts and problem (Plano-Clark & 

Catherine, 2008). Quantitative approach was chosen to be the primary approach for this study 

to examine and study the proposed research model. Quantitative data is collected by means of 

a questionnaire which is developed using the constructs of the UTAUT model. 

 

In the pilot study, a small scale preliminary study was undertaken in order to test the 

questionnaire as the main data collection instrument. A convenient sample of 20 academics 

from CUT participated in this. A pilot study usually examines the feasibility of an approach 

that is intended for a main study (Leon, et al., 2011).  

 

In the main study, the questionnaire is administered to academics from all four faculties at CUT, 

including Health Sciences, Engineering and Information Technology, Management Sciences 

and Humanities. Convenience sampling is used since it’s fast, easy and cost effective with data 

readily available for the desired group of participants (Farrokhi & Hamidabad, 2012). The 

researcher sent a list of research questions to academics that completed the questionnaire in 

order to analyse and answer the research questions of the study. A sample size of 80 is envisaged 

for the study. Statistical analysis of the data is undertaken to determine significant relationships, 

which exist between the five different constructs that make up the extended UTAUT model. 

Quantitative approach is then used to triangulate the data. Triangulation is defined as a 

combination of at least two or more theoretical perspectives, methodological approaches, data 

sources and data analysis methods (Yeasmin & Rahman, 2012). The benefit of using this 

method is that it decreases the deficiency of a single strategy and increases the ability to 

interpret the results effectively. Figure 1.3 below shows the proposed UTAUT model with the 

additional constructs that are to be considered. 

 

In this study, the model is extended by adding Digital Inclusion, which affects the behavioural 

intentions of individuals to adopt ERS’s. The study is conducted within the interpretive research 

paradigm. 
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Figure 1. 3 Original UTAUT model with the additional construct 

 

Interviews and questionnaires are the primary data collection techniques. They are used to 

determine factors that promote the use of ERS’s guided by the UTAUT model. Data for the 

main study is collected from academics in all four faculties at CUT.  This ensures that results 

are obtained from academics of different age groups and with different levels of education and 

expertise. The focus may be on gathering personal opinions on the use of ERS in education. 

 

1.8  DELIMITATIONS 

 

The researcher may not include the technical description or development of an ERS. The 

research excludes certain departments at CUT, due to the fact that limited ERS exist in all the 

faculties, due to financial constraints. 

 

1.9  RESEARCH OUTLINE 

 

This dissertation is divided into five chapters as shown below: 

Chapter 1: This chapter covers the introduction by outlining the background of the study, the 

research problem, the objective of the study, the research questions and approach.  

Chapter 2: This chapter presents the literature review, background information about ERS and 

research from different writers in assessing its effectiveness. 
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Chapter 3: This chapter presents the methodology and data collection techniques, giving a 

summary of the statistics which are to be used in the analysis. 

Chapter 4: This chapter focuses on the findings of the study along with appropriate 

discussions. 

Chapter 5: This chapter focuses on concluding the thesis, summarizing the previous chapters 

and providing key recommendations.  

 

1.10  SUMMARY 

 

In conclusion, chapter 1 covered the background information of emerging technologies in 

Higher Education and its potential to improve the quality of education. This chapter further 

discusses the different kinds of Technology Adoption Models available, identifying the 

UTAUT model with new constructs that are to be used in the study. The problem statement 

outlines the unsatisfactory use of certain types of technology, especially with regard to the use 

of an ERS at a University of Technology in South Africa. The research questions of the study 

aim to establish factors that influence the adoption of an ERS at a University of Technology. 

The target population is limited to academics at CUT where a mixed methods approach is used 

to collect the data. 

 

Chapter 2 presents the literature review regarding the importance of e-learning, with particular 

emphasis on ERS. This research may consider existing traditional methods of teaching used in 

a University of Technology in South Africa.   
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CHAPTER 2  LITERATURE REVIEW  

 

2.1 INTRODUCTION 

 

Chapter 1 outlined the use of Electronic Response System (ERS) as new technology in 

universities and across the globe to be an important use and to have several benefits to the 

students and instructors. The chapter further explained concise benefits of ERS as one of the 

new technology. It further continued to outline the need to improve instructional delivery 

through technology use and demonstrated with arguments for instructors to adapt to new 

technologies and to improve classroom participation. The chapter concluded by discussing the 

UTAUT model as the theory used to assess the factors that promotes the adoption of an 

electronic response system. 

 

Chapter 2 explains the meaning and the importance of technology, especially in the higher 

education sector, for Universities in South Africa. This chapter discusses the importance of 

technology in higher education and the importance of technology adoption. It provides an 

overview of various adoption models, focusing on the UTAUT model. It further discusses the 

theoretical framework of the study and explains the use of ERS. The chapter finally summarises 

the literature review.  

 

2.2 THE IMPORTANCE OF TECHNOLOGY 

 

Technology is defined as a branch of knowledge that includes the use of resources, tools, 
methods and sources of control, to make life easier and work to be more productive (Choudhury 
& Barman, 2014). Many researchers state that technology is used both in everyday life and 
educational environments. While digital technologies are used for fun and communication, they 
are also used in education and provide a learning process for both teachers and students (Fezile, 
2017). The current generation is enticed with technology and quick ways of accessing 
information, playing games and working with digital devices. The technology has impacted 
different generations over the years. According to Pew Research Center, they analysed the 
millennial generation in a meaningful way, and to begin looking at what might be unique about 
the next cohort. The Pew Research Center decided to use 1996 as the last birth year for 
Millennials for our future work. Anyone born between 1981 and 1996 (ages 23 to 38 in 2019) 
is considered a Millennial, and anyone born from 1997 onward is part of a new generation. 
Since the oldest among this rising generation are just turning 22 this year, and most are still in 
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their teens or younger, we hesitated at first to give them a name – Generation Z, the iGeneration 
and Homelanders were some early candidates. (Dimock, 2019) 

This current generation is often called the Y-generation that uses technology at a high rate with 

just a click of a button. We define Generation Y (broadly) as all people born between 1981 and 

1999 – regardless of their environments and have typically focused on the social media usage 

patterns of young people of a moderately high socio-economic status who live in developed 

countries (Bolton & Parasuraman, 2013). Technology has assisted to connect people from all 

over the world and has improved the communication, strengthened work productivity and 

improved efficiency. In the modern workplace, employers have experienced a shift in how time 

is spent to improve productivity, increased collaboration, improved cost management and 

heightened levels of security (Becker & Rajwani, 2016).  

 

Improved productivity has led to more research to investigate the use of technology and to 

understand the use of electronic devices. This discovery (use of technology) has lead 

researchers to use technology in many forms across the world through the internet like social 

networking, the use of internet for job hunting and distance learning in the education sector of 

universities (Ramey, 2013). The advance of technology has also resulted in digital natives. 

 

According to Ramey (2013), a “digital native” applies to a new group of students enrolling in 

educational establishments who are “native speakers” of the digital language of computers, 

videos, video games and social media. Digital natives normally relate to someone who grows 

up in the digital age and being familiar to digital systems. For example, students and children 

raised in digital age and who are familiarised to the systems. Digital immigrants (people born 

before the introduction of digital technology) may not be that inclined to use technology. This 

group of people normally involves our older age groups, or middle-aged groups. Table 2.1 

shows a comparison between the digital native and digital immigrants and are faced by both. 

 

Technology is used worldwide in the different sectors of industries across the world and it has 

benefited people greatly. The following are some of the areas which technology has advanced 

significantly to hasten things and improve ways of living amongst people: 

• Health sector   

Information gathering machines, treatments and communications have given medical 

workers new tools to work with and fresh ways to exercise medicine for better treatment 

and help doctors to make better decisions about patient’s problems (Ventola, 2014).  
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• Banking systems   

E-banking has enabled to make the bank system open to all consumers; banks have used 

a Graphical User Interface (GUI) with this software; consumers can access their bank 

details on their own computers; make money transmissions from one account to another 

(Siddiq, 2015). 

• Retail Shops   

In retail, technology gives you the platform to better satisfy your customers by helping 

you concentrate on their needs. Through technology a happier customer means more 

business with the capability to interconnect digitally with customers (Hoopwood, 2019). 

• Roads and engineering   

Technology that uses civil engineering to accomplish the safe and effective movement 

of people and goods on roadways. It concentrates mainly on research for safe and 

efficient traffic flow, such as road geometry, sidewalks and crosswalks (Glenn & 

D'Agostino, 2008). 

• Education systems  

Education systems have enhanced teaching and learning through collaboration, distance 

learning and even advanced the level of engaging students in classrooms through the 

use of technology (Majumdar, 2006). Education systems have included some added 

advantages to higher education among instructors and students using education 

technology and its resources. This has improved productivity and communication across 

the world and in higher education. 

 

Table 2. 1 Comparison table for Digital Natives and Digital Immigrants 

Digital Natives Digital Immigrants 

Prefer to text more via message than to call Prefer more to talk in person than calling 

Digital natives prefer receiving information 
quickly and simultaneously from multiple 
multimedia and different sources 

Digital immigrants take time to adapt or 
receive information slowly, linearly and 
sequentially 

They may prefer interacting with video, sound 
and pictures before text 

They may prefer reading text books to process 
information from sound, video and pictures 

Prefer asynchronous communication Prefer synchronous communication 

 

 

In the education sector, different technology methods exist to deliver education to the students, 

and include learning management systems (Blackboard and Moodle), mobile learning (iPads 

and smartphones), simulation models (MS Excel and MATLab) and handheld ERS (clickers). 
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These technology methods have contributed greatly to the education system with more added 

advantages and simplifying the work of instructors and increasing student engagement 

especially an ERS.  

 

2.3 ADVANTAGES OF TECHNOLOGY IN EDUCATION 

 

Educational technology is the study of application of appropriate tools, techniques, or processes 

that facilitate the application of senses, memory and perception to enhance teaching practices 

and improve learning results (Chris, 2010). It includes instructional materials, methods and 

organization of work and relationships, i.e. the behaviour of all participants in the educational 

process. It offers the opportunity for instructors to become more collaborative and extend 

learning beyond the classroom. According to Mdlongwa (2012), technology has encouraged 

more opportunities to instructors to become more collaborative and to even extend learning 

beyond the classroom and this has included some advantages to education technology. The 

following are some advantages of using technology in education: 

• Foster collaborations and engagement  

Educators have created learning communities composed of students through 

technology; fellow educators in higher education, museums, libraries and after-school 

programs (South, 2017). 

• Improved resources and quality education 

 Elevations of new improved teamwork amongst instructors, facilitated by technology 

offers, access to instructional resources, as well as the materials and tools used to create, 

manage and assess the quality and usefulness (Majumdar, 2006). 

• Improved learning skills  

Universities support instructors in accessing the needed resources through technology 

in learning how to effectively use it (Granberg, 2010).  

• International learning opportunities  

It enables collaborations with other instructors without any restrictions across the 

borders. They join across communities to enlarge their perspectives and create 

opportunities for learning (Lithuania, 2015). 

• Encourages creativity in creating one’s own content  

Students are challenged to think outside of the box to come up with creative solutions 

to present a solution to a problem (Swart, 2015). 

• Enriches the learning experience  
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The more exposure to technology, the faster one learns to master these technologies and 

engage more with the course content, leading to an improved learning experience 

(Swart, 2015). 

• Builds online skills 

 The education technology equips students and instructors to have online skills and it 

enables more interaction use over the internet (Glenn & D'Agostino, 2008). 

 

According to Bimber et al. (2009), history has indicated that instructors have the biggest impact 

on student learning out of all education factors. Therefore, it is crucial for instructors to be 

updated with the latest education technologies to easily incorporate technology-based learning 

practices into their teaching practice (Moeller & Reitzes, 2011). Figure 2.1 demonstrates the 

relationship between leadership, assessment and teaching and how technology may be used to 

facilitate teaching and learning.  The leadership set the vision for the University, the ways in 

which instructors and students will communicate via technology and the expectations from the 

instructors to deliver relevant content to the students. Assessment is the process of collecting 

and discussing information from multiple and diverse sources, in order to develop a deep 

understanding of what students know, understand, and can do with their knowledge as a result 

of their educational experiences (Terenzini, 2015).  

 

 
Figure 2. 1 The learning process between students and academics (Duncan, 2016)  

 

Instructors may achieve assessment of this through the use of classroom examinations, 

computers, learning management systems, smart phones, tablets, reports, assignments, etc. The 

circular motion of executing information through resources, easy accessibility and connectivity 
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amongst lecturers and students enables teaching and learning to be carried out in a classroom 

setup or outside using technology resources. This figure demonstrates how teaching, learning 

and assessment may easily be facilitated through the use of technology, which has resulted in a 

number of benefits as discussed above. However, some disadvantages to technology in 

education also exist.   

 

2.4 DISADVANTAGES OF TECHNOLOGY IN EDUCATION 

 

Instructors can design highly engaging and applicable learning practices through technology 

(Moeller & Reitzes, 2011). However, technology has also proved to have some negative effects 

in higher education, including the following: 

• Access to inappropriate content: Technology has made searching for information easier 

for students, exposing them to various forms of information including pornography and 

violence. This has concerns as some of the material is shared with other students while 

in the classroom (Lithuania, 2015). 

• Poor eyesight and vision: Spending a long time on the internet or using digital devices 

has been known to affect the eyesight of students. Spending hours on a hand-held device 

keeps the eyes converged and strains the eye muscles so as to cause headaches (Slany, 

2015).  

• Time and attention diverted: Internet and technology doesn’t necessarily mean that all 

the things that students discover is good for their minds and studies. There is social 

media like Facebook and Instagram that can be a distraction during class and they can 

have unusual information that wastes bandwidth and creates distractions (Zaru, 2016).  

• Encouraging bad habits of studying: Technology in education may influence the study 

habits and skills of students in a negative way. Fast and easy access to information via 

cell phone may prevent students from visiting the library or going the extra mile to 

retrieve crucial information (Barnwell, 2016). 

 

As mentioned previously, many different types of educational technologies exist. This study 

focuses on ERS in higher education as an enabler for students to better understand content and 

to increase student engagement (Cole, 2012). In this study, ERS will be used in writing instead 

of ERS throughout. In the next section, focus is shifted to the technology adoption models, the 

different kinds of adoptions models and the selected theory model selected to assess the 

behavioural intention towards ERS.  
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2.5 TECHNOLOGY ADOPTION 

 

Technology adoption has a number of theory models that describes the lifecycle aspect of the 

product’s behaviour, leading to the demographic and psychological characteristics of a defined 

group. The model specifies the first group of people to use the new product as innovators 

(Wisdom, et al., 2014). Adopting technology into the educational system is considered by many 

as a solution to a wide range of educational challenges. Capper (2011) claims that adopting 

technology into the lecturer rooms can change the instructor’s roles from being a distributor of 

information to those of a moderator and coordinator in the learning activities. Kendrick (2010), 

states that teaching and learning would be more operational when students are actively involved 

in the classroom events. Hence this will have a major contribution in the instructional process 

when using digital technology by planning, design, actual, teaching and learning assessment. 

Capper (2011) says the supportive purposes of adopting technology in education include the 

intention to: 

• Develop teaching and learning content areas; 

• Cultivate students’ communication, critical thinking, creativity and cooperative skills; 

• Increase motivation for teaching and learning; and 

• Enhance interaction among students and between teacher and students. 

 

Digital technologies may be infused into the instructional process to bridge the communication 

gap between academics and students. It is very important to understand the determinants of 

technology adoption and the theoretical models that are addressing technology adoption to 

better understand the behavioural intention of using these devices. In this section, a brief 

overview of the main technology adoption models is given with the most appropriate model 

being substantiated. 

 

2.5.1 Technology Adoption Models  

 

Information System (IS) research has a variety of technology adoption models. These are the 

most used theories in technology adoption: the Theory of Reasoned Action (TRA) followed by 

the Theory of Planned Behaviour (TPB) (Ajzen & Fishbein, 1975), the Technology Acceptance 

Model (TAM) (Davis, et al., 1989) and Task–Technology Fit model (TTF). The final model 

will be the Unified Theory of Acceptance and Use of Technology (UTAUT) (Venkatesh, et al., 
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2003). These different technology adoption models are outlined and further explained below.

   

Theory of Reasoned Action (TRA) model  

The TRA, known as the fundamental model, was developed by social psychologists to study 

the conscious intentional behaviour of individuals (Ajzen & Fishbein, 1975). This model 

defines the links between beliefs, attitudes, norms, intentions, and behaviours of individuals. It 

has been used for a wide range of behaviours (Sheppard & Sheppard, 1988). According to Davis 

et al. (1989), this model was used to study acceptance of new technologies and achieved results 

that were reliable with former readings of other behaviours. An example, the TRA was used to 

investigate the adoption of a technology on people’s attitude and their expectations towards the 

use of the technology (Moore & Benbasat, 1991). Figure 2.2 demonstrates the TRA with its 

constructs and the expansions of the perception towards the actual behaviour control.  

 

 
 

Figure 2. 2 Theory of Reasoned Action model   

 

The following are the constructs for TRA: 

• Attitude: A person’s evaluation of the anticipated positive or negative outcomes 

associated with engaging in a given behaviour. Consider belief about behaviour and 

evaluate that behaviour as good or bad (Ajzen, 2015). 

• Subjective Norm: The idea that people are motivated by their precepts of what is 

considered normative and accepted by others (Fang, et al., 2017).  
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• Normative belief: The perceptions that an individual has about what others think they 

should do in regards to the said behaviour. Weigh each normative belief by a person’s 

motivation to comply with the referent (source of the normative) (Ajzen, 2015). 

• Behavioural intention: A key construct in TRA and last step before the actual 

behaviour. It is defined as the time frame for performance of the behaviour (Alanazi & 

Lee, 2017). 

• Perceived behavioural control: Icek Ajzen (2015), extended the theory of reasoned 

action to cover non-volitional behaviours for predicting behavioural intention and actual 

behaviour. 

 

Theory of Planned Behaviour (TPB)  

The TPB model is used with the TRA and includes the additional construct of “perceived 

behavioural control”. Ajzen (1975) used the TPB to study a wide collection of intentions and 

behaviours. It has been effective in predicting acceptance and use of many different skills 

(Harrison, et al., 1997). A study on cigarette smoking and the intention to smoke cigarettes were 

predicted by an attitude and perceived behavioural control, showing no direct effect of 

subjective norm on the use of cigarettes (Alanazi & Lee, 2017) The only difference between the 

two theories (TPB and TRA) is that the TPB includes behavioural control as an additional 

determinant of intentions and behaviour while the TRA includes the beliefs and norms for the 

constructs and behavioural intention. Figure 2.3 demonstrates the TPB model and its constructs. 

 

The following explains the TPB constructs: 

• Attitude: The overall behaviour depends on the attitude of the persons affected. e.g. 

‘referring the patient for an x-ray will decrease future consultations’ and the 

corresponding positive or negative judgements about these features of the behaviour 

(Francis, et al., 2004). 

• Subjective norm: a person’s own measure of the social pressure to perform or to not 

perform the targeted behaviour. The subjective norm has two compounds which work 

in interaction: beliefs about how other people think and beliefs of the person who in 

some way is important to them (Knabe, 2012). 

• Perceived behavioural control: is the extent to which a person feels able to enact the 

behaviour. It has two aspects: how much a person has control over the behaviour and 

the role of perceived behavioural (e.g. low control over measuring blood pressure if the 

BP machine often malfunctions) (Ahmad & Shahar, 2014). 
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• Intention: The behavioural intention and actual behaviour may not have a perfect 

relationship, but they can be used as a proximal measure of behaviour (Francis, et al., 

2004). 

 

 
Figure 2. 3 Theory of Planned Behaviour 

 

Technology Acceptance Model (TAM)  

TAM was designed to predict technology acceptance and usage related to labour. Unlike the 

TRA, the final concept of TAM does not include the attitude construct. The attitude construct 

is a conceptual state comprising beliefs, feelings, values, and characters to act in certain ways. 

The TAM has been widely used as a theoretical framework to analyse a set of technologies and 

users in the ICT field (Venkatesh, et al., 2003). The TAM was derived from TRA and was 

originally developed to understand the causal links between external variables like attitude, 

subjective norm, perceived behavioural control and intention (Figure 2.4). The TAM was used 

to try and understand academics’ behavioural intention to use Learning Management Systems 

with all the adopted variables, either directly or indirectly affecting the behavioural intention to 

use the system (Alhabri & Saleh, 2014). Figure 2.4 shows the TAM and its constructs which 

focuses on attitude towards using a particular technology. The following are the constructs of 

TAM (Davis, et al., 1989):  

• Perceived Usefulness: Perceived usefulness and perceived ease of use are both belief 

constructs. Davis et al. (1989) defined perceived usefulness as “the prospective user’s 

subjective probability that using a specific application system will increase his or her 

job performance within an organizational context”. 

• External Variables: TAM asserts that the influence of external variables upon user 

behaviour is mediated through user beliefs and attitudes. 
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• Perceived Ease of Use: Perceived usefulness and perceived ease of use is both belief 

constructs. Perceived ease of use is “the degree to which the prospective user expects 

the target system to be free of effort”.  

• Behavioural Intention to Use: Behaviour intention to use is determined by the 

Perceived Usefulness and Perceived Ease of Use of any system that eventually 

contributes to the actual use of a system.  

 

 
 

Figure 2. 4 Technology Acceptance Model 

 

Task–Technology Fit model 

The ability of IT to support a task is expressed by the formal construct known as task–

technology fit (TTF), which implies matching the capabilities of the technology to the demands 

of the task. The TTF model points out that IT will be used if and when the functions available 

to the user, support (fit) the activities of the user (see Figure. 2.5). Rational, experienced users 

will choose those tools and methods that enable them to complete the task with the greatest net 

benefit. An example is the same principle of turning inputs (e.g. tacit business problems) to 

outputs (e.g. solutions), which also applies in a broader set of organizational studies, such as in 

mere knowledge and intensive jobs (Ammenwerth, et al., 2006). Another example is to assess 

how well the use of e-books meets the requirements of academics and how they perceive the 

adoption of e-books using the TTF model. This study was surveyed online and administered to 

the medicine faculty making a contribution to the model (D'Ambra & Wilson, 2013). Figure 

2.5 presents the TTF model where the constructs and their relationship are shown. 

 

The TTF model is a key but often overlooked construct in understanding the impact 

of technology on individual performance. Figure 2.5 demonstrates the TTF model initiated by 
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Goodhue (1995) as an important aspect of assessing and explaining IS success. The following 

are the TTF model constructs and their explanations: 

• Task Requirements: is the degree to which a technology assists an individual in 

performing his or her tasks. If either the fitting of the task to the technology or its 

utilization is lacking, the technology will not improve performance (Lee, et al., 2003). 

• Tool Functionality: may be defined as a decision of one's ability to use a computer. 

The CSE construct is a specialized definition of the relationship between 

"compatibility", thus a more complete definition of task (Rahardjo, 2006). 

• Individual Performance: individuals may use technologies to assist them in the 

performance of their task to reach a desired performance level (Ajzen & Fishbein, 

1975). 

• Actual Tool Use: may be defined as a judgment of one's ability to use a computer. This 

construct is a specialized definition of self-efficacy, i.e. a person's belief in their ability 

to complete a specific task (Compeau & Higgins, 2011). 

• Task-Technology Fit: is at the core of all of discovery and was made by Chen (2002) 

in their exploitation for the relationship between "compatibility", a more 

comprehensive definition of task (Lee, et al., 2003). 

 

 
  

Figure 2. 5 Task Technology Fit 

 

Unified Theory of Acceptance and Use of Technology 

The UTAUT model is composed of eight models and theories (TRA, TAM, MM, TPB, C-

TAM-TPB, MPCU, IDT, and SCT) (Venkatesh, et al., 2003). The purpose of conveying 

UTAUT was to incorporate the uneven theory and research on the individual acceptance of 

information technology into a unified theoretical model (Venkatesh, et al., 2003). Davis and 
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collaborators (1989) have argued that in order to make informed design decisions on future 

technological solutions and achieve the full potential of information systems, it is important to 

comprehend the key factors of user adoption and intention of use within a particular domain 

and organizational context. His proposed model of Technology Acceptance (TAM) has looked 

into factors of usability and perceived usefulness, in order to study users’ individual variability 

in their future intention to use and adopt technology (Davis, et al., 1989). As such, TAM could 

help designers to evaluate and assess the appropriateness of particular technological solutions. 

Since its original inception, Davis’ model has been tested and applied by numerous researchers 

on various system types and within the context of many domains (Lee, et al., 2003). This 

popularity resulted on gradual improvements to the theory and the most comprehensive version 

of this model today is: The Unified Theory of Acceptance and Use of Technology (UTAUT) 

(Venkatesh, et al., 2003). Figure 2.6 UTAUT shows the original Unified Theory of Acceptance 

and Use of Technology with the original constructs (Taiwo & Downe, 2013) and the meaning 

of the constructs. According to the UTAUT model, age, gender, years of experience and 

voluntariness were specified as moderators of Behavioural Intention. These moderators are 

usually seen to have a moderating effect on Behavioural Intention. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2. 6 UTAUT and its constructs  
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• Performance Expectancy: is defined as the degree to which an individual believes that 

using the system will help him or her to attain gains in job performance. (Ghalandari, 

2012). 

• Effort Expectancy: is defined as the degree of ease associated with the use of the 

system. The authors propose that Effort Expectancy will be most salient for women, 

particularly those who are older and with relatively little experience with the system 

(Taiwo & Downe, 2013). 

• Social Influence: is defined as the degree to which an individual perceives that it is 

important that others believe he or she should use the new system (Taiwo & Downe, 

2013).  

• Facilitating Conditions: are defined as the degree to which an individual believes that 

an operational and technical infrastructure occurs to support the use of the system 

(Davis, et al., 1989) 

 

2.5.2 The Selected Model 

 

This model has been used in a variation of settings to ascertain the use of technology and 

facilitating conditions and behaviours. The UTAUT model consists of four constructs, namely 

Performance Expectancy, Effort Expectancy, Social Influence and Facilitating Conditions. 

Digital Inclusion is added to these constructs, which has an impact upon the behavioural 

intention of people (Ghalandari, 2012). The UTAUT model may help to determine the cause of 

underutilization of technology in Universities. Various researchers have tested and used the 

UTAUT across a wide range of studies with the intention of validating its constructs (Taiwo & 

Downe, 2013). This model shares many constructs from other models, including from TAM 

(Wang & Wang, 2010), from TRA (Ajzen & Fishbein, 1975) and from the Innovation Diffusion 

Theory (IDT) (Moore & Benbasat, 1991). The UTAUT model is selected from various 

theoretical models as a result of its ability to adapt in diverse studies and its capability to solve 

complex technologies. In this study, the UTAUT model is used to focus on the adoption of 

technology in education and to assess the behavioural intention in using ERS amongst 

academics.  
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2.6 ELECTRONIC RESPONSE SYSTEM  

 

In the mid-1980s, the first generation of clicker emerged when several scientists came up with 

a prototype of the new teaching tool called Classroom Communication System (CCS). The CCS 

system ‘Class talk’ was first tested in a physics classroom with great results. It became 

commercially available in the early 1990s and it was used successfully by a number of 

universities (Bruff, 2005). The CCS, later called clickers, was developed further in the late 

1990s, where the second generation of Electronic Response System appeared. These systems 

used infrared or radio frequency signals to transmit data as they used handheld response pads. 

An example of using an ERS was to observe students’ viewpoints on the effectiveness of clicker 

technology in facilitating educational approaches that involve students in their own learning 

(Majid & Foo, 2005). This enabled maximum participation from students and enable them to 

engage in the classroom and to learn better.  

 

Various ways and interests have been expressed to explore the instructional potential of ERS, 

with few scholarly sources present on the adoption of ERS in classrooms in Universities. The 

development of ERS and its use in higher education has enabled it to become a teaching tool to 

improve student learning outcomes Kubica et al. (2019). These learning outcomes encouraging 

student participation in the classroom which may be promoted by the use of ERS. A study done 

with Macroeconomics students found that the use of ERS can increase student satisfaction, 

enjoyment, and engagement. Salemi (2009) and Ghosh also observed student enthusiasm, as 

evidenced by multiple choice question response levels, higher attendance rates. 

 

Companies that developed and improved this kind of student response system are I-clicker, 

Turning point and Inter-Write. The development of the third generation of ERS is currently 

underway. This technology uses laptops and PDAs instead of handheld response pads as student 

response devices and the data is transmitted via a wireless network that laptops and PDAs 

connect to (Graffiti, 2002). History has garnered a positive feedback from audiences and 

academics from over the past 40 years. ERS have taken place in an ever increasing number of 

classes at all the different levels of education due to their transformational qualities coupled 

with the seeming unending lowering of price and technology (Laxman, 2011). Some past 

examples demonstrate the advantages of using ERS amongst students and instructors during 

classroom participation. 
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2.6.1 Advantages of ERS 

 

For example, Bimber et al. (2009) noted that ERS can enhance the learning performance of 

students in class, while Yi-Chun (2011) established in their study on clicker-assisted theoretical 

change that students in the experimental group, who used ERS, outperformed in a 

comprehension test where students in a control group with normal instructional methods, were 

used. ERS have shown many advantages over the non-technical methods for collecting 

anonymous feedback with the ability to display responses immediately. Some of the advantages 

are as follows (Swart, 2015): 

 

• It leads to active learning. Active learning enables academics to be involved in 

discussions and moving away from passive learning.  

 

• Fulfilment of learning, this results when each academic learns from his or her own 

misconceptions, as their viewpoints were shared and analysed by others in a secluded 

way. 

 

• Academics tend to have ownership over the decisions they make which allows them to 

participate by choice. 

 

• This also allows the academics to act independently and make their own free choices.  

 

Educational technology is the study and ethical practice of facilitating learning and refining 

performance by creating, using and managing appropriate technological processes and 

resources (Mayer, et al., 2009). These technologies represent different efforts to advance and 

use technology to achieve a never-ending array of desirable educational outcomes, including 

improving learning, enhancing teaching effectiveness, reducing costs and increasing access 

through different aspects, including ERS (Cater & Garza, 2015). 

 

Research studies have explored the effects of ERS on numerous aspects of students’ classroom 

experiences. The educational benefits of ERS have enabled professors to rely on teaching by 

providing real-time feedback and assessment as the students participate in the lecturer rooms 

(Laria & Hubball, 2008). Lecturers can evaluate the student’s understanding on concepts and 

also students can assess their own understanding on different concepts. Research have begun to 

show new statistics of new paths to the potential that ERS are improving both the student 
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learning and performance and delivery of pedagogy. The use of ERS over the years by many 

professionals, have indicated that using an ERS has increased the attendance in classrooms as 

more students may participate freely (Kendrick, 2010). Table 2.2 demonstrates the summary of 

advantages and disadvantages for ERS among students. 

 

Instructors who incorporate technology like ERS shift face-to-face and rote memorization “to 

a more open minded and student-centred approach to teaching and learning” (Cakmak, 2011). 

63% of students from one study reported on how the use of ERS made them more focused and 

allowed them to be more active. A student remarked: “I got custom feedback” This feedback 

defined by the student was exactly related to clicker use (Bojinova & Oigara, 2013). 

 

2.6.2 Disadvantages of ERS 

 

ERS do have certain downsides, including struggling to design essay and critical thinking 

questions with an ERS. The system does not enable students to respond in an essay or paragraph 

manner to get results in a classroom for analysing the results. During or after lecturer times, 

collecting and distributing traditional ERS and ensuring that students bring them if they are on 

an individual loan, can be cumbersome and too much work to keep the order (Caldwell, 2007). 

The use of an ERS in a classroom can limit the interpretation of analysing complex data, due 

to the design of the system and the limitations it consists of. For example, essay type of 

questions is not able to be analysed. There are also reports of ERS being a distraction from 

learning, especially if there are technical faults during the polling time (Langford & Narayan, 

2016).  
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Table 2. 2 Table displays advantages and disadvantages of using ERS 

Advantages Disadvantages 

A profound impact on the educational 
experience of students 

More time is required for preparing for the class 

ERS have proven to demonstrate student 
improved performance on exams results 

Handheld devices can be heavy and demand 
more labour 

Impact in student learning interaction and have 
enhanced the level of understanding 

Adoption to technology by older lecturers takes 
time. 

The application part of thinking and the 
students would answer individually without 
peer discussion 

Not all students are technologically informed or 
advanced 

An ERS encourage students to participate in 
class and express their understanding 
of the presented material due to the anonymity 
of the system  

Not effective for opinion-based answers from 
students. It limits the students to discuss a 
question in an essay format, which affects the 
overall effect 

The immediate feedback and results enable 
students to engage more at that point in time 
with the instructor and to understand the 
reasons as to why they got any answers wrong 

It takes time to educate students regarding the 
use of ERS in the classroom 

 

2.6.3 Using an ERS during a classroom discussion 

 

The modern ERS generally consist of three elements: a wireless transmitter/receiver or 

handheld system for the viewers (the clicker); a transmitter/receiver system for the lecturer 

hardwired to a computer (USB or plug-and play); and computer software to gather, analyse and 

project the responses. The trademarked software may be one package or may consist of many 

different programs, allowing for selection for particular curricular needs. On account of the 

popularity of Microsoft PowerPoint presentation software, most companies have a plug-in so 

that questions can be included with PowerPoint presentations (Bruff, 2005). More time is 

required by preparing for class and taking time to prepare students and giving more attention to 

this, is also expected. ERS also promote active discussions and learning in classroom and high 

scores in examinations are expected as well (Freeman, et al., 2016). ERS are also used to store 
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response data for assessment and future analysis. There are three different stages of phases that 

involve the equipment while using an ERS: 

 

- Presentation and questioning 

- Student response and display 

- Data management and analysis 

 

Kendrick (2010), provides a step-by-step guide for using an ERS as follows: 

 

Step 1: Instruction and questioning: The instructor presents concepts and materials, interspersed 

with slides asking for feedback from students. Questions are typically in true or false or in a 

multiple choice format. Many instructors then ask students to discuss the possible answers in 

groups, and to reach an agreement about the best response (Mayer, et al., 2009). 

 

Step 2: Response: Students key in their responses using small remote transmitters. These 

transmitters send signals to a receiver that is connected to the instructor’s laptop or lecture’s PC 

(Bruff, 2005). 

 

Step 3: Display: Software on the instructor’s machine instantly tabulates and graphs students’ 

responses and these simple graphs can be displayed on the following presentation slide. One of 

the more captivating phases of using ERS is that students can compare their own responses to 

the responses of other students in the class, which can encourage a level of thinking that might 

not otherwise occur (Bojinova & Oigara, 2013). 

 

Step 4: Data management and analysis. Most Electronic Response Systems allow one to transfer 

and save response data for future assessment and evaluation. Some systems also link to learning 

management systems, like Blackboard, to enable students to review their scores. Software on 

the instructor’s machine instantly tabulates and graphs students’ responses, and many 

instructors then ask students to discuss the responses in groups, and to reach an agreement about 

the best response (Aime & Levesque, 2017). 

 

An ERS is a system used to collect information from students via a face-to-face setting to poll 

and give immediate feedback by instructors. A traditional example of an ERS is an instructor 

asking students to show by raise of hands to disagree or agree with the given question. An ERS 

has interchangeable names that can be used and they include: 
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• Audience response systems  

• Personal response systems 

• Classroom response systems  

• Interactive voting systems  

• Electronic voting systems  

• ERS  

• Interactive response systems  

 

According to Bojanala and Oigara, (2013), there is a need for students in science classes to 

switch from an academic-centred approach to a more student-centred approach for learning 

content to increase classroom participation and performance amongst students. In today’s 

century, students expect technology to be infused within their classes. Figure 2.7 shows an 

example of an ERS used by an instructor with her students in a classroom to capture the 

response from the students during a biology quiz and then later it displays a summary feedback. 

 

The feedback is given on the PPT slide, which helps students to further discuss concepts with 

the instructor and amongst themselves, especially with regard to the questions that they failed. 

This helps to improve the thinking analysis for better decision-making. In the example of Figure 

2.7, only 29% of the students were correct and the instructor was able to discuss the other 

options with the students to eventually explain why option C was the correct answer. This 

example demonstrates how useful an ERS are as they enabled them to focus and keep track 

with response to the correct answers.  

 

ERS are a new emerging technology that is being adopted by Universities as a way to enhance 

critical thinking, improve assessments and participation amongst students in the classrooms 

(Jim, 2010).  The impact of technology in higher education has inspired innovative approaches 

to teaching and learning. It has enhanced learning through a few techniques, based on the 

theories of learning technology use and this has not only improved the education sector of 

higher education, but also across the different sectors (Youssef & Dahmani, 2008). In this study, 

ERS will be used as a technology assessed in higher education for the behavioural intention 

among instructors, using the technology adoption model. The theoretical framework further 

demonstrate how the UTAUT will be used to assess the user’s behaviour with an ERS. 
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Figure 2. 7 ERS used by instructors (Chen, et al., 2017) 

 

2.7 THEORETICAL FRAMEWORK  

 

The study will further extend the UTAUT model by including one construct that may affect the 

adoption of an ERS system. The original UTAUT model will be extended in this study by 

adding Digital Inclusion which affects the Behavioural Intentions of ERS’s. Digital Inclusion 

is defined as the degree to which people are made aware of technology (Carlsson, et al., 2006). 

Figure 2.8 shows the extended UTAUT model. Voluntariness of use is not considered as a 

moderator in the extended UTAUT model as the adoption of an ERS is seen to be a voluntary 

act, and not a compulsory one. A similar study also excluded voluntariness of use where the 

adoption of an electronic payment system was evaluated, as its adoption would be purely 

voluntary in nature (Muhayiddin, et al., 2011).  
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Figure 2. 8 The extended UTAUT model and its constructs  

 

The constructs of the extended UTAUT model are defined as follows for this study: 

• Performance Expectancy: is defined as the degree to which an instructor believes that 

using an ERS will help him or her to gain in job performance of teaching in the 

classroom.  

• Effort Expectancy: is defined as the degree of ease with an ERS during the classroom 

times with the instructors. 

• Social Influence: is defined as the degree to which an instructor perceives that 

important instructors believe he or she should use an ERS.  

• Facilitating Conditions: are defined as the degree to which an instructor believes that 

an operational and technical infrastructure occurs to support use of an ERS. 

• Digital Inclusion:  the ability of an instructor and groups to access and use information 

and communication technologies in an ERS. 

 

UTAUT aims to explain user intentions to use an ERS and subsequent usage behaviour. The 

research hypotheses are based on the extended UTAUT model and are: 
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H1a: Performance Expectancy influences behavioural intention positively more for younger 

instructors than for older academics. 

H1b: Performance Expectancy influences positively towards the behavioural intention of an 

ERS for experienced users. 

H1c: Performance Expectancy influences positively towards the behavioural intention more of 

female than male users. 

H2a: Effort Expectancy has a positive effect on behavioural intention towards ERS more for 

younger academics than older academics. 

H2b: Effort Expectancy has a positive effect on behavioural intention towards an ERS for 

academics with more educational technology experience. 

H2c: Effort Expectancy has a greater positive effect on female than on male academics 

regarding their behavioural intention. 

H3a: Social Influence has a greater positive effect on the use of an ERS by younger academics 

than for older ones. 

H3b: Social Influence has a greater positive effect for experienced users of an ERS than 

experience technology experience. 

H3c: Social Influence has a greater positive effect on the use of an ERS by males than for 

females. 

H4a: Digital Inclusion has a greater positive effect on the use of an ERS by younger academics 

than for older ones. 

H4b: Digital Inclusion will have a greater positive influence on the behavioural intention of 

academics with more educational technology experience. 

H4c: Digital Inclusion will have a greater positive influence towards males than towards 

females in terms of their Behavioural Intentions. 

H5a: Facilitating Conditions has a positive effect towards the Behavioural Intention for younger 

academics than older academics. 

H5b: Facilitating Conditions has a greater positive effect for experienced users of an ERS than 

less experience technology users. 

H5c: Facilitating Conditions has a greater positive effect for male users than female users on 

the support given regarding the use of an ERS. 

H6: Users Behavioural Intentions to use ERS positively affect the users’ use behaviour of 

actually using ERS.  

 

These hypotheses will be used to assess the Behavioural Intentions towards an ERS; each 

hypothesis is aligned to the questions assigned to the instructors in the University. 
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2.8 SUMMARY 

 

In conclusion, chapter 2 included the background information for technology, its usage and how 

important technology should be to universities. The chapter further outlined the different kinds 

of technology adoption models that are available. The main advantage of using the UTAUT 

model suggested by Venkatesh, is that it has included the age and experience as factor in the 

model itself. This makes it more suitable to be used for a product or service oriented research 

in a university setup where many young and older experienced academics work. The history 

and advantages of ERS were presented along with a step-by-step guideline as to how instructors 

use the system during the classroom and the results displayed for the students. Research done 

in different areas of the world shows that ERS can improve on academic feedback given to 

students, encourage participation in the classroom, and help the academic to better understand 

what students have mastered during the classroom. The next chapter will discuss the 

methodology used for the study and the research tools used in detail to assess the adoption of 

technology in the University. 
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CHAPTER 3 RESEARCH METHODOLOGY 

 

3.1 INTRODUCTION 

 

The previous chapter presented a detailed review of literature, relevant to the selected model 

for the present study, regarding the use of ERS at a University of Technology. This chapter 

deals with the methods and principles that are used in the research and how the research was 

conducted. The chapter introduces the following sections: research purpose and questions 3.2, 

the research onion 3.3, the research philosophies and paradigms 3.4, research strategies 3.5, the 

research choices 3.6, time horizon 3.7, data collection 3.8, sampling techniques 3.9, techniques 

and procedures 3.10 and the research model 3.11. The last section of this chapter will discuss 

the ethical clearance and present the summary of the chapter. 

 

3.2 RESEARCH PURPOSE AND QUESTIONS 

 

This study aims to present factors that may help to promote the use and adoption of an ERS at 

a University of Technology. The following research question therefore exists: “How can the 

UTAUT model be applied and extended to promote the adoption of an ERS at a University of 

Technology?” To unambiguously answer the main research question, the following sub 

questions need to be answered:  

• What are the factors that may influence the adoption of an ERS at a University of 

Technology? 

• What is the degree to which academics believe that using an ERS will improve their job 

performance? 

• What factors influence academics to perceive an ERS as difficult to use?  

• To what extend does social influence affect academics’ use of an ERS? 

• To what extent do technical support services influence academics to use an ERS? 

• Are academics at a University of Technology behaviourally inclined to use an ERS? 

 

This study uses a case study to gather quantitative data that investigates a current occurrence 

within its real-life environment. The type of statistics used includes the reliability and normality 

test, multi-collinearity and multiple regression analysis. The problem of the study has indicated 

that the adoption of ERS amongst academics at Universities of Technology in South Africa is 

not well reported on. This may be due to the negative perception amongst academics on the use 
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and benefits of educational technology. This study focuses on ERS in higher education as an 

enabler for students to better understand content and to increase their engagement (Cole & 

Spence, 2012). 

 

3.3  THE RESEARCH ONION  

 

The research onion framework adopted from Saunders & Lewis (2012) serves as the starting 

point. The research onion provides an effective progression through which a research 

methodology can be designed. Valuable information is also explained about the adoption and 

use of an ERS in the University of Technology. In principle, addressing a research philosophy 

includes being aware of and articulating one’s beliefs and principles. According to Figure 3.1, 

the identification of the research philosophy is located at the outer layer of the ‘research onion’. 

Accordingly, it is often the first topic to be explained in a research methodology chapter. The 

research onion starts with the outer layer (Philosophies), moving down to the inner layer 

(Techniques and procedures). These sections are covered in the study and explained further. 

Each stage of the research process is based on an assumption about the sources and the nature 

of knowledge. The research philosophy reveals the author’s important assumptions that serve 

as the basis for the research strategy.  

 

 
 

Figure 3. 1 The Research Onion (Lloyd, 2014)  
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3.4 RESEARCH PHILOSOPHIES AND PARADIGMS 

 

Philosophy is a belief about the ways in which data is gathered, analysed and how it should be 

collected and used (Martinez-Mesa, et al., 2016). Philosophy has to deal with the source, 

environment and development of knowledge. Addressing the research philosophy in a 

dissertation involves being aware of and formulating beliefs and assumptions. Information 

collected should be primary data where data analysis is used to answer the research questions 

(Dudovskiy, 2018). There are different philosophies of research, which includes the following: 

• Ontology 

• Axiology 

• Epistemology 

 

3.4.1 Ontology 

 

Ontology is a concept that deals with the science or study of being and develops the description 

for the social sciences to encompass ‘claims about what reality is to look like’. In other words, 

ontology is associated with a central question of whether social entities need to be perceived as 

objective or subjective. In short, ontology describes the view or assumptions made on the 

environment of reality, specifically to the objective that the reality exists (Thomas, 2010).  

 

3.4.2 Axiology 

 

Axiology mainly refers to the ‘aims’ of the research. This branch of the research philosophy 

attempts to describe if you are trying to explain or predict the world (Dudovskivy, 2011). It is 

related to values that we possess in the fields of ethics, which is also a process of social enquiry. 

Although this may include values we possess in the fields of aesthetics and ethics, it is the 

process of social enquiry with which we are concerned. The role of one’s own values plays a 

significant role in the research process (Thornhill, 2009). 

 

3.4.3 Epistemology 

 

Epistemology (what is known to be true) is a term opposed to doxology (what is believed to be 

true) and includes numerous research approaches (Myeko, 2014). What one perceives as reality 

affects the knowledge in our world and these are perceptions from different paradigms, which 
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affects the knowledge in the world. What one thinks of as real, affects the in which way one 

gains knowledge. de Gialdino (2009) defines epistemology as ‘expressing how you can know’ 

and encourages one to further ask how is knowledge generated, what measures distinguish good 

knowledge from bad knowledge, and how should reality be described. 

 

Methodology is accepting the understanding of the reality that affects the way in which we gain 

information of reality. This, in turn, affects how one conducts research about the reality (which 

is termed ‘methodology’). There is a link, or a relationship, between ontology, epistemology 

and methodology. Taylor and Edgar (1995) say that ‘the belief about the nature of the world, 

(ontology) adopted by an enquirer, will affect their belief about the nature of knowledge in that 

world (epistemology), which in turn will influence the enquirer’s belief as to how that 

knowledge can be uncovered (methodology)’.  

 

The ontology of this study relates to views (or perceptions) of why academics are reluctant to 

adopt an ERS, which can affect student engagement in a university. The epistemology of this 

study seeks to determine valid conclusions with regard to these views, or perceptions. The 

methodology serves as the bridge between ontology and epistemology in terms of explaining 

how these conclusions can be drawn scientifically. The methodology indicates that lecturers are 

not willing to use an ERS, because of not having an interest to change and the age and 

experience demonstrate no relevance to why lecturers do not use an ERS. The next section 

covers the different paradigms and which one is applicable to the study. 

  

3.4.4 Paradigms  

 

A paradigm is a term often used in social sciences, but one which can be misleading, as it tends 

to have many interpretations. One definition states that it is a way of investigating social 

phenomena from which particular understandings of these phenomena can be increased and 

explanations attempted (Thornhill, 2009). Scotland (2012) presented a class on social science 

paradigms, which can be used in management and business research to produce fresh insights 

into real life problems. Most researchers in social or natural science disciplines are dependent 

upon one of the following philosophical paradigms; positivist, interpretivist, realist and 

pragmatist. 
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3.4.4.1 Positivists  

 

The positivist is usually associated with scientific methods and believes that social sciences can 

be as rigorously scientific as the natural sciences (Dudovskiy, 2018).  The researcher trusts that 

the reality is stable and can be practical and labelled from an objective viewpoint. A 

characteristic of positivist studies is that it attempts to test theory in order to increase the 

understanding of the phenomena. Hypotheses and questions are put forward in advance as 

assumptions which may undergo empirical testing with carefully controlled conditions 

(Neuman, 2006).  

 

3.4.4.2 Interpretivists 

 

The interpretivist approach to social sciences usually involves qualitative research, being a 

method of inquiry in many different disciplines. It is a school of thought in contemporary 

jurisprudence and the approach of law. The study of phenomena in their natural environment is 

key to the interpretivist philosophy, together with the thought that scientists cannot escape 

affecting those phenomena they study. They admit that there may be many interpretations of 

reality, but continue that these interpretations are in themselves a part of the scientific 

knowledge they are pursuing (McLaughlin, 2015).  

 

3.4.4.3 Pragmatism  

 

A pragmatism claims that the most vital determinant of the research philosophy adopted, is the 

research question where one approach may be ‘better’ than another for answering specific 

questions. The discussion is often enclosed in terms of a choice between either the positivist or 

the interpretivist research philosophy. Guba and Lincoln (1994) noted that questions of method 

are secondary to questions of epistemology and ontology. However, Tashakkori and Teddlie 

(1998) suggest that it is more suitable for the researcher in a particular study to think of the 

philosophy adopted as a continuum rather than opposite positions. 

 

3.4.4.4 Research paradigm to be used in this study 

 

The aim of this research will be achieved by utilising the UTAUT model to collect the research 

data. Positivism focuses on testing hypothesis from existing theory and understanding the 
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individual behaviour to confirm the hypothesis (Gray, 2010). The positivist paradigm approach 

is the most appropriate for this study, which has nine hypotheses that are to be tested using 

UTAUT model. This study uses a quantitative measurement and the positivism studies test the 

applicability of the theory and increases the predictive understanding of the phenomena. The 

applicable theory is the proposed UTAUT model and the phenomena is why academics do, or 

do not, adopt an ERS. The following section explains the research approaches involved in 

research studies.  

 

3.5 RESEARCH APPROACH 

 

There are two primary research approaches which includes, inductive and deductive. The 

following sections discuss these two approaches, while Table 3.1 provides a concise contrast 

between the two approaches. 

 

3.5.1 Inductive  

 

An inductive approach is a type of a research that prompts a researcher to go to the field and 

obtain a feel and understanding of the nature of a problem to generate a new theory (Stuckey, 

2014). The task of the researcher is to make sense of data collected by observation. This analysis 

would be the formulation of a theory. For example, a researcher may discover that there are 

other opposing reasons for work absence that may or may not be related to work age or length 

of service. The researcher will formulate a theory based on the patterns observed and experience 

of the process to reach a conclusion. This approach is normally referred to as bottom-up 

approach. 

 

3.5.2 Deductive  

 

The deductive approach is usually based on developing a hypothesis or general theory, working 

down to a conclusion based on the evidence. It includes the development of theory, based on 

an existing theory that is subjected to a rigorous test (Soiferman, 2010). As such, it is the 

dominant research approach in the natural sciences where laws are present and the basis of 

clarification allows the expectation of phenomena, calculate their occurrence and therefore 

permit them to be measured (Collis & Hussey, 2003). The deductive approach is usually tested 

against observations with specific variables being used. Namunyela (2008) lists five successive 

stages through which deductive research will progress: 1 deducing a hypothesis; 2 expressing 
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the hypothesis in operational terms; 3 testing this operational hypothesis; 4 examining the 

specific outcome of the inquiry; 5 if necessary, modifying the theory in the light of the findings 

 

Table 3. 1 Difference between Inductive and Deductive  

Deductive Inductive 

- Based on developing scientific 
principles and testing theory 

- Gaining understanding of 
phenomena 

- Explained by means of hypothesis 
which is derived from a proposed 
theory 

- The collection of data is explained 
and analysed from observation 

- Need to explain variables and casual 
relationships between variables 

- Formulation of theory from 
observed pattern to reach a 
conclusion 

- Tested against observations - Referred to as bottom up approach 

  

3.5.3 Justification for using the deductive approach  

 

The deductive approach is the method that is applied in this study. This research is using the 

existing UTAUT model to help assess the user’s intention towards adopting an ERS. There is 

a development of the current theory, assessing the variables and relations links between the 

constructs. The aim of this approach is to generate meanings from the theory to the data and to 

be able to identify the relationship between the constructs and to conclude the data portrait. 

  

3.6 RESEARCH STRATEGIES  

 

There are various kinds of research strategies to use when collecting data and analysing 

important evidences (Zainal, 2007). A number of research strategies exist, including 

experiment, survey, archival analysis and case study. Each strategy has its own advantages and 

disadvantages. This research utilises the case study since its main goal is to find factors that 

influence technology adoption and it focuses on contemporary events, not requiring a control 

over behavioural events. Table 3.2 shows the different types of research strategies when 

collecting data and their definitions.   
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3.6.1 Justification for using case study 

 

This research uses a case study that considers only one university of technology. According to 

Yin (1994), a case study is defined as an empirical inquiry that explorers a contemporary 

phenomenon in detail and within its real-life context, mainly when boundaries exist between a 

phenomenon and context are not clearly evident. This is an empirical inquiry that examines the 

case by addressing the “how” or “why” questions concerning the phenomenon of interest. Yin 

(1994) continues to describe three types of case studies as exploratory, explanatory and 

descriptive case study. The exploratory case study examines distinct phenomena characterized 

by a lack of detailed preliminary research and formulated hypotheses that can be tested on a 

specific research environment that limits the choice of methodology. The explanatory case 

study examines and describes phenomena along with the casual relationships to develop a 

theory. It uses both qualitative and quantitative research methods. A descriptive case study is 

one that questions a phenomenon that should be carefully analysed and articulated in detail. 

This study may also help to answer the research question relating to what factors can contribute 

to the adoption of an ERS.  

 

Table 3. 2 Types of research Strategies 

Research Strategy Definition Example 
Experiment 
 

Experimental research defines an approach that is 
conducted with a scientific way where a set of 
variables are kept constant while others set of variables 
are being measured as a subject of the experiment 
(Williams, 2017).  

Laboratory 
test  

Survey A researcher uses this method mainly for collecting 
information about a population of interest and it 
encompasses any measurement procedure that 
involves asking questions to respondents (Martinez-
Mesa, et al., 2016).  

Online 
questionnaire 
or a face-to-
face interview 

Archival analysis Data that is collected from primary sources located in 
archives or libraries. Archival sources can be 
manuscripts, documents, records (Gale, et al., 2013). 

Electronic 
records 

Case study 
 

A case study can be produced by a formal research 
method. Most of the case studies are more likely to 
appear in a formal research venue, journals and 
professional conferences. It involves an up-close, 
detailed or in depth examination of a subject of a study 
(Yin, 2017).  

Small groups 
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3.7 RESEARCH CHOICE 

 

Two major research choices exist, namely, quantitative and qualitative research approaches. 

The emphasis and the use of multiple methods for data collection guarantees an in-depth 

understanding of the phenomenon under study (Scotland, 2012), and may be correlated to the 

mixed-method approach. In this study, the researcher uses an explanatory case study which 

examines the phenomenon of the adoption of an ERS by academics at a university using the 

UTAUT model. It further considers the relationships between the various constructs that make 

up the UTAUT model.  

 

3.7.1 Quantitative  

 

Quantitative research is used to measure the problem by way of producing numerical data or 

data that can be transformed into usable statistics (Neuman, 2006). There are three main 

guidelines for quantitative data analysis as follows: creating variables; distributing variables 

across the sample and creating relationships. The Statistical Package for the Social 

Sciences(SPSS) software and supplement AMOS (Version 19) were found to be appropriate 

and the most suitable tools for analysing the quantitative data for this study. The current study 

used one exploratory procedure, namely the UTAUT model, which is used to specify the 

relationships between these constructs (Gajewski, et al., 2014). Quantitative research is very 

productive in providing thorough planning prior to data collection and analysis since it provides 

tools for measuring concepts, planning designing phases and dealing with population and 

sampling problems. 

 

3.7.2 Qualitative 

 

Qualitative research is a scientific method of observation to gather non-numerical data 

(Schoonenboom & Johnson, 2017). This type refers to meanings, concepts, definitions and 

characteristics. It is a type of analysis of data that is drawn from the research, which is firmly 

rooted in the data. All analyses and conclusions are grounded directly in the evidence that has 

been collected. This involves a process of interpretation in which the researcher produces 

meaning out of the raw data. Each piece of raw information is important (Neuman, 2006). 

Qualitative research involves the numeric representation and manipulation observation for the 

purpose of describing and clarifying the phenomena that those observations reflect. Qualitative 

research emphasises the process and understandings that are not examined or measured. Adding 
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on to qualitative research, it utilizes a deductive model in testing the relationship between 

variables and to show evidence for or against pre-specific hypothesis (Saunders, et al., 2009).

  

 

3.7.3 Mixed Methods  

 

A mixed method is a type of method to combine both qualitative and quantitative techniques 

and this method deserves more attention from IS researchers. This method is not a new concept 

in the IS field, but researchers have not yet fully accepted this technology domain. Mixed 

methods offers “new ways” for collecting and analysing data and the findings must in some 

ways have a follow of logic integration (Rodrigues, et al., 2016). There are various ways of 

mixing quantitative and qualitative methods within or across the different stages of research. 

Mixed methods approach is used to triangulate the quantitative and qualitative data. 

Triangulation is defined as a combination of at least two or more theoretical perspectives, 

methodological approaches, data sources and data analysis methods (Schoonenboom & 

Johnson, 2017). Table 3.3 demonstrates the difference between quantitative and qualitative 

research.  

 

Table 3. 3 Quantitative vs Qualitative 

 Qualitative Quantitative 
Objective To get more understanding and 

the reasons behind 
To quantify the data and 
generalized results from sample 

Sample Small number of cases Large number of cases 
Data Collection Unstructured Structured 
Data Analysis None statistical Statistical 
Results Develop an initial understanding Give a final course of action 

 

3.7.4 Justification of the Quantitative method  

 

Quantitative and qualitative researches have their own strengths and weaknesses. It is usually 

for this reason that combining them in a mixed method approach has become a favoured 

approach in a variety of research fields (Creswell, 2003). In most of the cases it depends upon 

the definition of the problem and the nature of the information sought for the researcher to select 

one approach, or combine the two of them (Harrison, et al., 2017). Quantitative data is collected 

by means of a questionnaire, which is developed using the constructs of the UTAUT model. 
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This study utilized the UTAUT model as the base theoretical model. The model was evaluated 

using a series of quantitative data and analysis steps to result in a final product that best explains 

the predominant of the collected data. This study aims to also test a set of hypotheses to 

understand and study the effect between the models constructs. Therefore, a quantitative 

approach was chosen to be the primary approach for this study to examine and study the 

proposed research model. It should be noted that there is gap in the literature in identifying 

‘what’ the factors are that influence and affect the adoption and use of ERS in the University. 

 

3.8 TIME HORIZON  

 

Korzybski (2011) articulates that time taken to research the phenomena is independent to the 

research methodology the researcher chose or the choice of research technique. The following 

explains the cross sectional and longitudinal horizons. 

 

3.8.1 Cross Sectional  

 

A cross sectional horizon is designed to obtain information on variables in different contexts, 

but at the same time. Normally, different organizations or groups of people are selected and a 

study conducted to ascertain how factors differ. This means collecting data on more than one 

case at a single point of time (Setia, 2016). For example, if you are investigating labour 

turnover, one needs to select a sample of work groups where you know that labour turnover is 

different. You can then conduct a statistical test to find out whether there is any correlation 

between variables. The data is collected once, over a short period of time before it is analysed 

and interpreted. 

 

3.8.2 Longitudinal 

 

A longitudinal horizon is done by investigating the same situation or people several times or 

continuously, over the period in which the problem runs its course. Repeated observations are 

taken with the view to revealing the relative stability of the phenomena. This allows the 

researcher to examine and change processes. Therefore, it would be likely to suggest probable 

explanations from an examination of the process of change and pattern which emerge (Dis, 

2015).  
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3.8.3 Justification of Cross Sectional 

 

This study uses a cross sectional horizon, as data is collected from academics in different 

departments at a University of Technology during the same time-period. According to Kazdin 

& Nock (2003), the cross-sectional case control study examines the factors that are associated 

with a particular characteristic of interest. In this case study we examined the factors that 

influence the academics to use an ERS system.  

 

3.9 TECHNIQUES AND PROCEDURES 

 

In this study, data was collected through a web-based survey.  A web-based survey was chosen 

as the internet was the most appropriate medium to contact the target group of the survey. It is 

one of the cheapest methods of data collection for the study and also it would allow the 

respondents to respond to the survey at their convenience. 

 

3.9.1 Google Forms 

 

Google forms is an app that is used for administrative purposes, which is included in the Google 

drive office suite along with other apps like Google Docs, Google sheets and Google slides 

(Gildred, 2018). This tool allows us to collect information via a personalised survey or a quiz. 

The information is collected and automatically connected to a spreadsheet. 

  

3.9.2 Survey Monkey 

 

Survey Monkey is an online survey software that is used to simplify and run online surveys. It 

mainly helps to collect feedback, criticism, opinions and suggestions from the public and 

customers (Gildred, 2018). Previously in the older years’ people will normally print papers out 

and pass it on to people for them to complete it. Nowadays the Survey Monkey has made it 

easy for people to give feedback online and receive it immediately. 

 

3.9.3 Justification for the use of Google Forms 

 

In this study, the researcher used Google forms to collect data from the academics, as it is free 

to use. It is a web-based app and it is easy to share the link with respondents by sending an 
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email with the relevant link attached. Data gathered is usually stored online in a spreadsheet. 

This app makes it easy to send emails to academics, as it summarizes the results in charts and 

it makes it easy to track a record of how many respondents have completed the online 

questionnaire. In this study, the researcher primarily used multiple choice questions to 

determine the demography of the participants and checkboxes to cover the questions linked to 

the constructs of the UTAUT model. The checkboxes featured a Likert scale (strongly agree, 

agree, disagree, strongly disagree) to provide a wider range of options. 

 

3.10 SAMPLING 

  

According to Espinosa & Bieski (2012), sample size refers to the numbers of elements to be in 

the study. Two main categories of sampling exist, namely, non-probability and probability 

sampling. There are different non-probability types namely, quota sampling, convenience 

sampling, purposive sampling, self-selection sampling and snowball sampling. Non-probability 

sampling demonstrates a range of different techniques based on the researcher’s subjective 

judgement (Crowe, et al., 2011). Regarding non-probability sampling, the selection of elements 

is not made with the aim of being statistically descriptive of a population. Researchers use 

particular methods like personal experience, convenience and judgement. Non-probability 

sampling methods include convenience sampling, judgement sampling and quota sampling.  

 

Probability sampling is used where the researcher needs to make inferences from the sample 

about the population to answer the research questions. Usually with probability sampling, 

sampling units are nominated randomly (Fricker, 2012). Probability sampling includes simple 

random sampling, which involves a random method, like computer generation or flipping a 

coin; systematic sampling (Espinosa & Bieski, 2012). 

 

3.10.1 Justification for using non-probability 

 

This study uses convenience sampling, which is a non-probability sampling that involves a 

particular sample of academics who can provide required information and were available to 

participate in the study. Academics from CUT were invited to attend an ERS workshop where 

its functionality and benefits were discussed. All who attended were invited to complete the 

online questionnaire. Around 295 academics work at CUT (Swart, 2018). 80 of these academics 

attended the workshop, but only 57 completed the online questionnaire. These academics were 

therefore conveniently on hand to be voluntary participants in this study. 
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Convenience sampling is affordable, easy and the subjects are readily available. An obvious 

disadvantage of convenience sampling is that it is likely to be biased. Convenience sampling 

should not be taken to be representative of the population. (Etikan, et al., 2016). However, the 

main aim of the study is to determine factors that may help to promote the adoption of an ERS. 

Therefore, academics who willingly attended an ERS workshop would be well suited to answer 

the online questionnaire as certain factors would have driven them to adopt this system. 

 

The link to the questionnaire was sent to 80 academics at the University using Google forms. 

These are academics that have used an ERS before and some of them had attended an ERS 

workshop to understand the use of ERS. The sample of this study therefore consists of 80 

academics who were given the questionnaire and only 57 (71% response) completed the online 

questionnaire from the four faculties at the Central University of Technology. 23 academics did 

not give feedback since some attended to meetings and some completed the questionnaire 

partially, and therefore those results could not be used in the analysis. 

 

3.11 STATISTICAL ANALYSIS USED  

 

The type of statistics used in this study includes the reliability and normality test, multi-

collinearity, multiple regression analysis and correlation matrix. These statistics are discussed 

in detail in chapter 4 and they are briefly explained next. Reliability testing implies consistency 

and that the tests are valid and also reliable. A normality test is a statistical procedure used to 

determine if a data set is well modelled by a normal distribution and to compute how likely it 

is for a random variable underling the data set to be normally distributed (Zubry, 2018). It can 

be performed graphically or mathematically. The purpose of reliability and normality testing is 

mainly to check skewness and kurtosis of each measured variable in the graph (Ghasemi & 

Zahediasl, 2012). Multi-collinearity occurs when there is a high correlation between two or 

more predictor variables. For example, one predictor variable can be used to predict the other 

and this creates redundant information skewing the results in a regression model. The multi-

collinearity helps to detect the correlation coefficients for all pairs of predictor variables. If the 

correlation coefficient, r is exactly +1 or -1, this is called a perfect multi-collinearity. Multiple 

regression analysis is a technique used to predict the unknown value of a variable from the 

known value of two or more variables, they are also called the predictors. A correlation matrix 

shows the coefficients between sets of variables. Each variable (Xi) in the table is correlated 

© Central University of Technology, Free State



51 
 

with other values in the table (Xj). This then allows one to see which pairs have the highest 

correlation (Gajewski, et al., 2014). 

 

3.12 ETHICAL CONSIDERATIONS  

 

The study required no sensitive data and was completely voluntary. The research study at the 

Central University of Technology was approved by the Research and Innovation Committee of 

the Faculty of Engineering, Built Environment and Information Technology. Please refer to the 

annexure above for clarity. 

 

3.13 SUMMARY 

 

This chapter discussed the research methods, strategies and choices for the study. This study 

explained the reasons for using a case study to gather quantitative data. The research onion was 

discussed and it included the paradigms, the research strategies, the research choices, the time 

horizon, data collection, sampling techniques used in the study and the UTAUT model calculate 

the relationships between constructs. The next chapter presents the data and analyses of the 

results. 
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CHAPTER 4 DATA ANALYSIS AND RESULTS 

 

4.1 INTRODUCTION 

 

The previous chapter presented the research methodology used in the study, the research onion, 

research strategies and choices. This chapter presents various analysis of the data, including 

reliability analysis, correlation and assumption of multi-collinearity. Multiple linear-regression 

analysis conducted on IBM SPSS version 25 to test the constructs, is also included. The purpose 

of regression analysis is to evaluate if there is a statistically significant relationship among the 

variables specified in the conceptual model. The moderating role of age, gender and year of 

experience was also analysed. The moderation analysis was helpful to assess the 16 hypotheses. 

The title of each figure (given at the top) represents each construct. The horizontal axis of each 

figure represents the respective questions for each construct, whereas the vertical axis 

represents the frequency of responses as a percentage of all responses for each question. Five 

responses were available according to the Likert scale (1 = Strongly Agree; 2 = Agree; 3 = 

Neutral; 4 = Disagree; 5 = Strongly Disagree) 

 

4.2 PILOT STUDY 

 

The pilot study was done before the main questionnaire. It served as a guide to develop the 

questions for the main study. The purpose of the pilot study is to rectify any problems before 

the main questionnaire. It covered academics who voluntarily attended an ERS training 

workshop at CUT. 20 academics participated in the preliminary study and they responded after 

2 weeks without any major questions to be rectified. 

 

4.3 DEMOGRAPHIC PROFILE 

 

The demographic profile was academics who voluntarily attended an ERS training workshop 

at CUT. The demographic profile gives background information about the participants of the 

study. It consists of age group, gender, position, experience and faculty of the academics. Table 

4.1 illustrates this data. The profile indicates that the majority of academics are female (52.6%) 

with the largest number belonging to the age group of 20 to 39 years of age (42.1%). This 

suggests that the results will not be biased towards a specific gender or age group, as the sample 

is almost equally representative of both genders and the given number of age groups (except 

for above 50 years of age). In this case, the almost equal representation adds to the reliability 
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of the final results as gender and age bias are reduced. Bias of any sort should be avoided or at 

least limited as much as possible, so as to not compromise the study’s conclusions and to make 

the results generalizable (Smith, 2010). 

 

The results also show that many of the academics hold a senior lecturer position (42.1%) while 

47.4% of the academics reported being in academia for 6-10 years. This indicates that there is 

a good spread between different levels of experience, which should also reduce bias with regard 

to the results when considering the influence of experience on the adoption of ERS. The most 

represented faculty is the Faculty of Engineering (31.6%), suggesting that more academics in 

that faculty are using ERS in their classrooms.  

 

Table 4. 1 Demographic Profile of respondents  

 Frequency Valid Percent 
Gender 
Male 27 47.4 
Female 30 52.6 
Total 57 100.0 
Age group 
20-39 years old 24 42.1 
40-49 years old 20 35.1 
50 and above 13 22.8 
Total 57 100.0 
Position 
Assistant lecturer 1 1.8 
Junior lecturer 13 22.8 
Senior lecturer 24 42.1 
Academic support 14 24.6 
Professor 5 8.8 
Total 57 100.0 
Experience 
Less than 1 year 1 1.8 
2-5 years 14 24.6 
6-10 years 27 47.4 
11-15 years 15 26.3 
Total 57 100.0 
Faculty 
Academic Support 6 10.5 
Humanities 7 12.3 
Health 17 29.8 
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Engineering 18 31.6 
Management Sciences 9 15.8 
Total 57 100.0 

 

 

4.4 ASSESSING RELIABILITY AND NORMALITY  

 

A reliability analysis was conducted on seven constructs, including their items to measure the 

internal consistency of each construct. The normality tests are used to regulate if a data set is 

well-modelled by a normal distribution and to calculate how likely it is for a random variable 

underlying the data set to be normally distributed. In reliability tests, internal consistency is 

used to measure the reliability of a summated scale where several items are summed to form a 

total score (Gliem & Gliem, 2003). Table 4.2 shows the reliability and normality test results. 

The standard deviation indicates a number used to tell how measurements are spread from the 

average (mean), or expected value. The highest standard deviation was 0.67 and lowest 0.49 

that indicates that the majority of answers is around the mean. Results pertaining to Tables 4.2 

through 4.4 were published in a full conference paper presented at EDUCON 2019 (Tsumake 

& Swart, 2019). 

 

Table 4. 2 Reliability and Normality Test 

     Non-Improved 
Cronbach Alpha 

Improved 
Cronbach Alpha 

Constructs Mean Standard 
Deviation 

Skewness Kurtosis Cronbach’s 
Alpha 

No 
items 

Cronbach’s 
Alpha 

No 
items 

Performance 
Expectancy 

4.09 0.55 0.21 -0.47 0.843 4  

Effort 
Expectancy 

4.02 0.52 0.38 -0.24 0.700 4 

Social 
Influence 

3.73 0.59 -0.63 1.88 0.615 4 

Facilitating 
Conditions 

3.91 0.49 -0.24 0.92 0.601 4 

Behavioural 
Intention 

3.44 0.57 0.06 0.55 0.241 4 0.766 3 

User 
Behaviour 

3.24 0.67 -1.41 1.98 0.552 4 0.658 3 

Digital 
Inclusion 

3.21 0.64 0.61 0.19 0.323 4 No improvement 
attained   
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The kurtosis indicates if a distribution is flatter than a normal curve with the same mean and 

standard deviation. It measures the amount of probability of the combined sizes of the two 

tails. The value is often compared to the kurtosis of the normal distribution, which is equal to 3 

(Mukul, 2012). If the kurtosis is greater than 3, then the data set has heavier tails than a normal 

distribution. If the kurtosis is less than 3, then the data set has lighter tails than a normal 

distribution. In the results above, the kurtosis is less than 3 which means that the majority of 

responses is close to the mean value. 

 

The skewness is used to measure the asymmetry of the probability distribution of a real-valued 

random variable about its mean. The value of skewness can be positive or negative or undefined 

(Metter, 2016). If skewness is between -1 and -0.5 or between 0.5 and 1, the distribution is 

moderately skewed. If skewness is between -0.5 and 0.5, the distribution is approximately 

symmetric. Table 4.2 shows one result that is highly skewed, being User Behaviour (-1.41) and 

two moderately skewed results, being Digital Inclusion (0.61) and Social Influence (-0.63). 

Symmetrical results are observed for Behavioural Intention (0.06), Effort Expectancy (0.38), 

Facilitating Conditions (-0.24) and Performance Expectancy (0.21). This again suggests that 

the majority of responses were distributed around the mean value. 

 

Four constructs (Performance Expectancy, Effort Expectancy, Social Influence, and 

Facilitating Conditions) had a Cronbach’s Alpha coefficient of more than 0.6. The Cronbach 

Alpha is used to measure the internal consistency; that is how closely related are a set of items 

in a group. It is also used to measure the scale of reliability (Goforth, 2015). The results 

demonstrate that some constructs (Behavioural Intention, User Behaviour and Digital 

Inclusion) are not internally consistent, as their Cronbach Alphas are below 0.6. This value 

should be above 0.6 to ensure internal consistency (Malhotra, 2012). It was attempted to 

improve those constructs by deleting items that had a poor contribution to the scale. This 

measure assisted to improve the construct Behavioural Intention and User Behaviour (see the 

right-hand column). No further improvement was possible for Digital Inclusion. Consequently, 

Performance Expectancy, Effort Expectancy, Social Influence, Facilitating Conditions, 

Behavioural Intention and User Behaviour were found internally consistent in their 

measurement. This is a typical measure based on the correlations between different items on 

the same test. It refers to the degree to which test items measure the same construct (Malhotra, 

2012). This means that it measures several items on the table that propose to measure the same 

constructs and that it produced similar results. 
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4.5 ASSESSING MULTI-COLLINEARITY 

 

Table 4.3 represents the multi-collinearity of the five independent constructs (Performance 

Expectancy, Effort Expectancy, Social Influence, Facilitating Condition, and Digital Inclusion). 

These constructs are independent as they affect the results of the User Behaviour towards using 

ERS. They are therefore not dependant on other constructs. This multi-collinearity test was 

conducted to assess if there is a similar correlation between the independent constructs. Multi-

collinearity was assessed by examining the Tolerance and Variance Inflation Factor (VIF). The 

value of the Tolerance should be above 0.1 and the value of VIF is expected to be below 10 

(Schreiber-Gregory & Jackson, 2017). The results indicate that there is no multi-collinearity 

issue found in all presented constructs, as the value of the Tolerance for each one is above 0.1 

and VIF is below 10. This means that all the independent constructs are distinct enough to be 

considered as different entities. A multiple linear regression test was conducted to evaluate the 

impacts of Performance Expectancy, Effort Expectancy, Social Influence, Digital Inclusion and 

Facilitating Conditions on Behavioural Intention and on User Behaviour. The results of this test 

is presented next. 

 

Table 4. 3 Multi-collinearity 

Constructs 
Collinearity Statistics 

Tolerance VIF 

Performance Expectancy 0.383 2.614 

Effort Expectancy 0.416 2.402 

Social Influence 0.765 1.308 

Facilitating Conditions 0.676 1.479 

Digital Inclusion 0.815 1.227 

 

4.6 MULTIPLE REGRESSION ANALYSIS  

 

The multiple linear regression test was conducted to evaluate the impacts of Performance 

Expectancy, Effort Expectancy, Social inclusion, Digital inclusion, and Facilitating Conditions, 

on Behavioural Intention and the impact of Behavioural Intention on User Behaviour. The 

model predicting Behavioural Intention to use an ERS is statistically significant (F = 11.389; 

R2 = 0.481; P < 0.001). This indicates that these predictors or constructs (Performance 

Expectancy, Effort Expectancy, Social Influence, Facilitating Conditions, and Digital 

Inclusion) explain up to 48.1% of the variance of Behavioural Intention to use an ERS. 
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Table 4.4 presents the predictive effect of each predictor or construct. The results reveal that 

Performance Expectancy (β = 0.301; p<0.001; t = 1.935), Effort Expectancy (β = 0.471; 

p<0.001; t = 3.157) have a positive and significant effect on Behavioural Intention. Therefore, 

these hypotheses (H1, H2 and H6) are accepted. Behavioural Intention (β = 0.394; p<0.001; t 

= 3.181) have a positive and significant effect on User Behaviour.  The results also show that 

the effect of Social Inclusion (β = 0.079; p>0.001; t = 0.722), Digital Inclusion (β = 0.049; 

p>0.001; t = 0.455), and Facilitating Conditions (β = -0.085; p>0.001; t = -0.722), on 

Behavioural Intention is not statistically significant. Therefore, H3, H4, and H5 are rejected. 

This result suggests that Behavioural Intention to use an ERS is not driven by Social Inclusion, 

Digital Inclusion, and Facilitating Conditions. 

 

Table 4. 4 Multiple regression analysis 

Predictor 
Unstandardized 

Coefficients 

Std. 

Error 

Standardized    

Coefficients 
t-value p-value 

Performance 

Expectancy 
0.475 0.246 0.301 1.935 0.050 

Effort  

Expectancy 
0.784 0.248 0.471 3.157 0.003 

Social  

Influence 
0.117 0.162 0.079 0.722 0.474 

Digital  

Inclusion 
0.066 0.145 0.049 0.455 0.651 

Facilitating 

Conditions 
-0.150 0.208 -0.085 -0.722 0.473 

Behavioural 

Intention 
0.342 0.107 0.394 3.181 0.002 

 

4.7 CORRELATION MATRIX FOR THE CONSTRUCTS 

 

The multiple regression analysis was preceded by a correlation test to ascertain the relationships 

between the constructs. Table 4.5 shows the correlation values between the constructs. This is 

a simple table of correlations that indicates a Pearson value of 1 as a positive linear relationship 

(r =1). A key result indicates that there is a significant correlation between Performance 
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Expectancy and Behavioural Intention (p = 0.632) and between Effort Expectancy and 

Behavioural Intention (p = 0.700). Both these values are significant at the 0.01 level. This means 

that there is a 99% chance that these correlations exist. A correlation table is usually presented 

using a lower triangle that allows one to see which pairs of constructs have the highest 

correlation. Each random variable (or construct) in a table is correlated with all other values in 

the table (Gliem & Gliem, 2003). The correlation matrix in Table 4.5 shows correlation 

coefficients for a combination of 6 constructs, namely Behavioural Intention, Performance 

Expectancy, Effort Expectancy, Social Inclusion, Facilitating Conditions and Digital Inclusion. 

The diagonal of the table is always a set of ones, because the correlation between a variable and 

itself is always 1. No significant correlations were found to exist between Social Inclusion and 

Behavioural Intention, between Facilitating Conditions and Behavioural Intention and between 

Digital Inclusion and Behavioural Intention. The first column in this table is of key importance, 

.as the five bottom constructs impact on Behavioural Indentation as evident in the extended 

UTAUT model (see Figure 2.10). 

 

Table 4. 5 Correlation matrix  

Constructs Behavioural 
Intention 

Performance 
Expectancy 

Effort 
Expectancy 

Social 
Inclusion 

Facilitating 
Condition 

Digital 
Inclusion 

Behavioural 
Intention 

1.000      

Performance 
Expectancy 

0.632*** 1.000     

Effort 
Expectancy 

0.700*** 0.733 1.000    

Social 
Influence 

0.098 -0.014 0.121 1.000   

Facilitating 
Conditions 

0.183 0.374 0.242 0.387 1.000  

Digital 
Inclusion 

0.321 0.370 0.385 -0.023 0.219 1.000 

*** Correlation is significant at the 0.01 level 

 

4.8 MODERATION ANALYSIS 

 

Moderation analysis occurs when the relationship between two variables depends on a third 

variable. The third variable is usually referred to as moderator variable or moderator (Kenny, 

2018). According to the UTAUT model, age, gender, and years of experience were specified as 
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moderators of the predictors of Behavioural Intention. These moderators have no statistically 

significant relationships to Behavioural Intention, as shown in Table 4.6. All the hypotheses are 

therefore rejected. This suggests that an academic’s age, gender or years of experience is not 

related to the adoption of an ERS. 

 

Table 4. 6 Moderation analysis 
Independent Moderator T 

Statistics 
P 
Values 

Description Conclusion 
on 
Hypotheses 

Performance 
Expectancy 

Age 1.234 0.218 The p-value (0.218) of the interaction effect is not 
significant. Therefore, age does not moderate the 
relationship between Performance Expectancy and 
Behavioural Intention.  
Meaning: the relationship between Performance 
Expectancy and Behavioural Intention does not 
significantly differ across age groups. 

H1a Rejected  

Gender 0.253 0.800 The p-value (0.800) of the interaction effect is not 
significant. Therefore, gender does not moderate the 
relationship between Performance Expectancy and 
Behavioural Intention.  
Meaning: the relationship between Performance 
Expectancy and Behavioural Intention does not 
significantly differ across gender. 

H1b 
Rejected 

Years of 
experience 

0.624 0.533 The p-value (0.533) of the interaction effect is not 
significant. Therefore, years of experience does not 
moderate the relationship between Performance 
Expectancy and Behavioural Intention.  
Meaning: the relationship between Performance 
Expectancy and Behavioural Intention does not 
significantly differ with years of experience in using an 
ERS. 

H1c Rejected  

Effort 
Expectancy 

Age 1.275 0.203 The p-value (0.203) of the interaction effect is not 
significant. Therefore, age does not moderate the 
relationship between Effort Expectancy and 
Behavioural Intention.  
Meaning: the relationship between Effort Expectancy 
and Behavioural Intention does not significantly differ 
across age group. 

H2a Rejected 

Gender 0.152 0.879 The p-value (0.218) of the interaction effect is not 
significant. Therefore, gender does not moderate the 
relationship between Effort Expectancy and 
Behavioural Intention.  
Meaning:  the relationship between Effort Expectancy 
and Behavioural Intention does not significantly differ 
across gender. 

H2b 
Rejected  

Years of 
experience 

1.514 0.131 The p-value (0.131) of the interaction effect is not 
significant. Therefore, years of experience does not 
moderate the relationship between Effort Expectancy 
and Behavioural Intention. 
Meaning: the relationship between Effort Expectancy 
and Behavioural Intention does not significantly differ 
with years of experience in using an ERS. 

H2c Rejected  

Social 
Influence 

Age 0.192 0.848 The p-value (0.848) of the interaction effect is not 
significant. Therefore, age does not moderate the 
relationship between Social Influence and Behavioural 
Intention.  
Meaning:  the relationship between Social Influence and 
Behavioural Intention does not significantly differ 
across age. 

H3a Rejected 

© Central University of Technology, Free State



60 
 

Gender 0.133 0.894 The p-value (0.894) of the interaction effect is not 
significant. Therefore, gender does not moderate the 
relationship between Social Influence and Behavioural 
Intention.  
Meaning: the relationship between Social Influence and 
Behavioural Intention does not significantly differ 
across gender. 

H3b 
Rejected 

Years of 
experience 

1.057 0.291 The p-value (0.291) of the interaction effect is not 
significant. Therefore, years of experience does not 
moderate the relationship between Social Influence and 
Behavioural Intention. 
Meaning: the relationship between Social Influence and 
Behavioural Intention does not significantly differ with 
years of experience in using an ERS. 

H3c Rejected 

Digital 
Inclusion 

Age 0.192 0.848 The p-value (0.848) of the interaction effect is not 
significant. Therefore, age does not moderate the 
relationship between Digital Inclusion and Behavioural 
Intention.  
Meaning: the relationship between Digital Inclusion 
and Behavioural Intention does not significantly differ 
across age. 

H4a Rejected 

Gender 0.133 0.894 The p-value (0.894) of the interaction effect is not 
significant. Therefore, gender does not moderate the 
relationship between Digital Inclusion and Behavioural 
Intention.  
Meaning: the relationship between Digital Inclusion 
and Behavioural Intention does not significantly differ 
across gender. 

H4b 
Rejected 

 Years of 
experience 

1.057 0.291 The p-value (0.291) of the interaction effect is not 
significant. Therefore, years of experience does not 
moderate the relationship between Digital Inclusion and 
Behavioural Intention. 
Meaning: the relationship between Digital Inclusion 
and Behavioural Intention does not significantly differ 
with years of experience in using an ERS. 

H4c Rejected 

Facilitating 
Conditions 

Age 0.403 0.687 The p-value (0.687) of the interaction effect is not 
significant. Therefore, age does not moderate the 
relationship between Facilitating Conditions and 
Behavioural Intention. 
Meaning: the relationship between Facilitating 
Conditions and Behavioural Intention does not 
significantly differ across age. 

H5a Rejected  

Gender 0.708 0.480 The p-value (0.480) of the interaction effect is not 
significant. Therefore, gender does not moderate the 
relationship between Facilitating Conditions and 
Behavioural Intention. 
Meaning: the relationship between Facilitating 
Conditions and Behavioural Intention does not 
significantly differ across gender. 

H5b 
Rejected 

Years of 
experience 

0.846 0.398 The p-value (0.398) of the interaction effect is not 
significant. Therefore, years of experience does not 
moderate the relationship between Facilitating 
Conditions and Behavioural Intention. 
Meaning: the relationship between Facilitating 
Conditions and Behavioural Intention does not 
significantly differ with years of experience in using an 
ERS. 

H5c Rejected 

 

4.9 DESCRIPTIVE STATISTICS 

 

Descriptive statistics is a brief descriptive coefficient that summarizes a given data set, which 

can be either a representation of the entire population or a sample of a population. The structure 
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of descriptive statistics is the foundation of fundamentally all quantitative analysis of data with 

straightforward graphic analysis (Kenton, 2018). Descriptive statistics is usually broken down 

into measures of central tendency and measures of variability. However, it can also be used to 

visualize raw data in graph form. In this section, the total number of responses for each question 

in the questionnaire are shown by means of a figure. The results of the actual responses to all 

the constructs are thus shown graphically. No reasons for the responses are provided as only 

the quantitative data is presented in this section. A further discussion of these quantitative 

results will be given in Chapter 5. The title of each figure (given at the top) represents each 

construct. The horizontal axis of each figure represents the respective questions for each 

construct, whereas the vertical axis represents the frequency of responses as a percentage of all 

responses for each question. Five responses were available according to the Likert scale (1 = 

Strongly Agree; 2 = Agree; 3 = Neutral; 4 = Disagree; 5 = Strongly Disagree). 

 

4.9.1 Performance Expectancy  

 

Figure 4.1 represents the results related to Performance Expectancy. The Performance 

Expectancy construct had four questions, as depicted in Figure 4.1. 89.1% of the participants 

(27.6% + 62.1%) agreed that they found an ERS that were provided as being useful in their 

classroom while 87.9% of the participants (22.4% + 65.5%) agreed that using an ERS provided 

by the University increases their productivity. The majority of participants 70% (31% + 39.7%) 

also agreed that the use of ERS increases student engagement in the classroom. However, 3.4% 

of participants disagreed with this statement, while 25.9% were neutral.   

 

 
Figure 4. 1 Questions relating to Performance Expectancy  
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4.9.2 Effort Expectancy 

 

Figure 4.2 represents the results related to Effort Expectancy that is the second construct in the 

UTAUT model to be addressed. The Effort Expectancy construct had four questions.  

 

 
Figure 4. 2 Questions relating to Effort Expectancy  

 

77.6% (25.9% + 51.7%) of the participants agreed that the interaction with ERS is not difficult 

to grasp while 89.5% of participants (24% + 65.5%) agreed that it is easy for an academic to 
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participants indicated that learning to operate an ERS after being trained makes it easier to use 

them. However, 3.4% of the academics disagreed with this statement, with 27.6% being neutral. 

 

4.9.3 Facilitating Conditions  

 

Facilitating Conditions is the third construct in the UTAUT model to be addressed in Figure 

4.3. The construct had four questions. 81.1% of participants (12.1% + 69%) agreed that they 

have the resources necessary to use an ERS. However, a small percentage of 6.9% of the 

participants disagreed (5.2% + 1.7%) with this statement. Only 8.6% of the participants agreed 

that ERS are similar to other learning tools while 44.8% where neutral in this regard. The 

majority of the respondents (43.1% + 48.3% = 91.4%) felt that the e-Learning Department at 
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Figure 4. 3 Questions relating to Facilitating Conditions 

 

4.9.4 Digital Inclusion  

 

Digital Inclusion is the forth added construct to the UTAUT model to be addressed in Figure 

4.4. This construct also had four questions.  

 

 
Figure 4. 4 Questions relating to Digital Inclusion  
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the participants (12.1% + 3.4%) agreed that they need access to the internet to use an ERS, 

while 37.9% disagreed with this statement. It was found that this construct was not internally 

consistent, as its Cronbach Alpha was below 0.6 as shown in Table 4.2. It is therefore to be 

removed from the extended UTAUT model given in Chapter 2.  

 

4.9.5 Social Influence 

  

The Social Influence is the fifth construct in the UTAUT model to be addressed in Figure 4.5. 

This figure represents the results which had four questions. 67.5% of participants (8.6% + 

58.6%) indicated that lecturers and other staff members have been helpful in assisting them to 

use an ERS. However, 8.6% disagreed with this statement. 55.2% of the participants (8.6% + 

46.6%) agreed that people who influence their behaviour think that they should use the system 

while 36.2% were neutral in this regard. 

 

 
Figure 4. 5 Questions relating to Social Influence 
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participants (17.2% + 22.4%) agreed that they plan to use an ERS in the next semester. 

However, 39.6% (31% + 8.6%) disagreed to do this. The majority of participants (25.9% + 

34.5% = 60.4%) agreed that they plan to use an ERS frequently in the future. Question 4 in this 

construct was removed to improve the internally consistency of this construct so that its 

Cronbach Alpha value finally equalled 0.766 (see Table 4.2). 

 

 
Figure 4. 6 Questions relating to Behavioural Intention  
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Figure 4. 7 Questions relating to User Behaviour 
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The next chapter entails a discussion of the results as given in this chapter. Appropriate 

recommendations will also be given based on the acceptance or rejection of the hypotheses. 
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CHAPTER 5 CONCLUSIONS AND RECOMMENDATIONS 

 

5.1 INTRODUCTION  

 

The previous chapter covered the results of the study. The results of this current study are 

quantitative and were analysed using descriptive statistics. The chapter also presented 

participant demographics, instrument reliability and validation, the multiple regression analysis 

and descriptive statistics for each construct in the UTAUT model. In this chapter, the findings 

depicted in the previous chapter, are discussed. This chapter also includes an overview of the 

chapters, research questions resolved, hypothesis reviewed, final extended UTAUT model and 

recommendations.  

 
5.2 OVERVIEW OF THE CHAPTERS  

 

In this section, an overview of the previous four chapters is repeated (as reflected in Chapter 

1), as follows: 

 

Chapter 1: This chapter presented the introduction by outlining the background of emerging 

technologies in higher education and the advantages of using them. One such technology is an 

Electronic Response System (called an ERS in this research), used to engage students in a 

classroom in higher education. The chapter further introduced technology adoption models, 

such as the Technology Acceptance Model (TAM) and the Unified Theory of Acceptance and 

Use of Technology (UTAUT) model. This last one was selected for the study and used to assess 

the adoption of an ERS by academics in higher education. The UTAUT model is selected from 

various theoretical models as a result of its ability to adapt to diverse studies, being capable of 

helping to understand complex technologies, such as an ERS. The problem statement in the 

study highlighted the unsatisfactory level of adopting an ERS at a university amongst 

academics, which needed to be addressed. Six research questions were posed and one of them 

stated: “what are the factors that may influence the adoption of an ERS at a University of 

Technology”. These questions are answered in Chapter 5. Three research objectives were posed 

and one of the objectives was to determine the factors associated with the adoption and usage 

of ERS by academics using variables in the UTAUT model. The chapter also covered important 

definitions, the value of the research section, a brief methodology section and delimitations. 

One of the limitations in the study stated that certain departments at the University would be 

excluded due to the fact that a limited number of ERS exist. 
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Chapter 2: This chapter presented the literature review of technology in higher education and 

the importance of technology to digital natives and digital immigrants. A few important sectors 

in the world where technology is important were noted, that included the Health system and the 

Education system. The Education system was further discussed with different methods to 

deliver education and some advantages of using technology in education. One of the advantages 

mentioned were to improve learning skills in higher education and to build online skills. 

Although technology may have advantages in higher education, there are some disadvantages 

that included access to inappropriate content, which meant students can always be exposed to 

access even bad and violent information quickly, like pornography and violence. The chapter 

explained in more detail the various technology adoption models, with special emphasis on the 

UTAUT model. The UTAUT model is selected as the model for this study to help determine 

the cause of underutilization of an ERS in higher education and to assess the behavioural 

intention of using it. The chapter further discussed background information about ERS as it was 

developed in the mid 1980’s. Research from different writers in assessing ERS’s effectiveness 

was discussed with the advantages and disadvantages contrasted. A detailed explanation of 

using an ERS during classroom time was discussed. The chapter concluded with the UTAUT 

model and its constructs, demonstrating how it will be used with some hypothesis questions 

and how it will be used to assess the user behaviour with an ERS. 

 

Chapter 3: This chapter presented the methodology and data collection techniques, 

demonstrating a summary of the statistics, which are to be used in the analysis. This study 

explained the reasons for using an exploratory case study to gather quantitative data. The 

research onion was discussed and explained in detail with a diagram including the paradigms, 

the research approach, the research strategies, the research choices, the time horizon, the 

techniques and procedures and the data collection. The link to the questionnaire was sent to 80 

academics at the University using Google forms. Sampling techniques were discussed where 

convenience sampling was selected. Statistical analysis methods were briefly mentioned, that 

included the Reliability and Normality test, Multi-collinearity, Multiple Regression analysis 

and finally the Correlation Matrix. The Ethical consideration section stated that no sensitive 

data would be collected and that participation and was completely voluntary. The study was 

approved by the Research and Innovation Committee of the Faculty of Engineering, Built 

Environment and Information Technology.  
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Chapter 4: This chapter focused on the findings of the study along with appropriate 

discussions. It covered a detailed description of the data as retrieved and interpreted from the 

questionnaire. Firstly, the profile of the 57 participants who volunteered to participate in this 

study were given that indicates that the majority where female (52.6%), with the largest number 

belonging to the age group of 20 to 39 years of age (42.1%). The demographic profile also 

showed that many of the academics hold a senior lecturer position (42.1%), while 47.4% of the 

academics reported being in academia for 6-10 years.  

 

The results also included a Reliability and Normality test where the reliability analysis was 

conducted on seven constructs to measure the internal consistency of each construct and the 

normality analysis determined whether the data has a normal distribution or not. The Cronbach 

Alpha was used to measure the internal consistency; that is how closely related are a set of items 

in a group. Four of the seven constructs had a Cronbach Alpha coefficient of more than 0.6, 

which is acceptable. A question relating to Behavioural Intention and User Behaviour had to be 

removed to enable a value of more than 0.6 for those two constructs. The construct Digital 

Inclusion could not be improved, and can therefore not be included in the proposed model. The 

kurtosis values were less than 3, which means that the majority of responses were close to the 

mean value. 

 

A Multiple Regression Analysis test was also conducted that is used to inform the relationship 

between one or more explanatory variables. The results indicated that five constructs 

(Performance Expectancy, Effort Expectancy, Social Influence, Facilitating Conditions, and 

Digital Inclusion) explain up to 48.1% of the variance of Behavioural Intention to use an ERS. 

 

The Correlation Matrix for the constructs were presented that indicated that there is a significant 

correlation between Performance Expectancy and Behavioural Intention (p = 0.632) and 

between Effort Expectancy and Behavioural Intention (p = 0.700). Both these values are 

significant at the 0.01 level. The Moderation Analysis results showed that the moderators have 

no statistically significant relationships to Behavioural Intention. All the hypotheses were 

therefore rejected. This suggested that an academic’s age, gender or years of experience is not 

related to the adoption of an ERS. Descriptive statistics were also presented showing the actual 

responses of the participants to the questionnaire. 
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5.3 RESEARCH QUESTIONS RESOLVED 

 

In this section, the research questions are repeated (as reflected in Chapter 1), followed by a 

direct answer. 

 

i) What are the factors that may influence the adoption of an ERS at a University of 

Technology? 

 

According to the statistics indicated in Chapter 4 (see Table 4.4), the results reveal that 

Performance Expectancy (β = 0.301; p<0.001; t = 1.935) and Effort Expectancy (β = 0.471; 

p<0.001; t = 3.157) have a positive and significant effect on Behavioural Intention. Therefore, 

these hypotheses (H1, H2 and H6) are accepted. Behavioural Intention (β = 0.394; p<0.001; t 

= 3.181) also has a positive and significant effect on User Behaviour. The results also show that 

the effect of Social Inclusion (β = 0.079; p>0.001; t = 0.722), Digital Inclusion (β = 0.049; 

p>0.001; t = 0.455), and Facilitating Conditions (β = -0.085; p>0.001; t = -0.722), on 

Behavioural Intention is not statistically significant. Therefore, these constructs were rejected. 

This result suggests that Behavioural Intention to use an ERS is not driven by Social Inclusion, 

Digital Inclusion, and Facilitating Conditions but by Performance Expectancy and Effort 

Expectancy. 

 

ii) What is the degree to which academics believe that using an ERS will improve their 

job performance? 

 

According to Figure 4.1, the Performance Expectancy construct had four questions attached to 

it. 89.1% of the participants agreed that they find an ERS as being useful in their classroom, 

while 87.9% of the participants agreed that using it will increase their productivity. This shows 

that the majority of academics believe that an ERS will provide benefits to their job 

performance. The statistics did show that there was a statistical significant relationship between 

Performance Expectancy and Behavioural Intention. 

 

iii) What factors influence academics to perceive an ERS as difficult to use? 

 

According to Figure 4.2, the Effort Expectancy construct had four questions. 77.6% of the 

participants agreed that the interaction with an ERS is not difficult to grasp while 89.5% of 

them agreed that it is easy for an academic to become skilful at using it. These results show that 
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some academics justified to say that an ERS is too difficult to use, therefore they cannot adapt 

to use ERS. These justifications were not adequate enough for academics not to adapt to an 

ERS. The results did show that there was a statistical significant relationship between Effort 

Expectancy and Behavioural Intention. 

 

iv) To what extend does Social Influence affect academics use of an ERS? 

 

According to Figure 4.5, the Social Influence construct had four questions. 67.5% of 

participants indicated that lecturers and other staff members had been helpful in assisting them 

to use an ERS while 77% believed they are more likely to use it if their colleagues use them as 

well. The results demonstrate that academics are mostly influenced by their colleagues to use 

an ERS. The results did show that there was no statistical significant relationship between 

Social Influence and Behavioural Intention. 

 

v) To what extent do academics feel that they have enough support to use an ERS? 

 

According to Figure 4.3, the Facilitating Conditions construct that had four questions. 81.1% 

of the participants agreed that they had the resources necessary to use an ERS, while 91.4% felt 

that the e-Learning Department at the University is available to deal with technical matters 

relating to the use of it. These results indicate that the majority of the academics feel that there 

are sufficient resources and support to use an ERS. The results did show that there was no 

statistical significant relationship between Facilitating Conditions and Behavioural Intention 

 

vi) Are academics at a University of Technology behaviourally inclined to use an ERS? 

 

According to Figure 4.3, the Behavioural Intentions construct had four questions. 69% of the 

participants agreed to use an ERS throughout the year, once they knew how to use it. The 

majority of participants (60.4%) agreed that they plan to use an ERS frequently in the future. 

This indicates that almost two-thirds of the participants would be behaviourally inclined to use 

an ERS in the future. The results did show that there was a statistical significant relationship 

between Behavioural Intention and User Behaviour. 
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5.4 HYPOTHESES REVIEWED 

 

In this section, the hypotheses are clarified that were presented in Chapter 2. There are 16 

hypotheses for this study that were formulated as follows: 

 

H1a: Performance Expectancy influences behavioural intention positively more for younger 

instructors than for older academics. 

H1b: Performance Expectancy influences positively towards the behavioural intention of an 

ERS for experienced users. 

H1c: Performance Expectancy influences positively towards the behavioural intention more of 

female than male users. 

H2a: Effort Expectancy has a positive effect on behavioural intention towards ERS more for 

younger academics than older academics. 

H2b: Effort Expectancy has a positive effect on behavioural intention towards an ERS for 

academics with more educational technology experience. 

H2c: Effort Expectancy has a greater positive effect on female than on male academics 

regarding their behavioural intention. 

H3a: Social Influence has a greater positive effect on the use of an ERS by younger academics 

than for older ones. 

H3b: Social Influence has a greater positive effect for experienced users of an ERS than 

experience technology experience. 

H3c: Social Influence has a greater positive effect on the use of an ERS by males than for 

females. 

H4a: Digital Inclusion has a greater positive effect on the use of an ERS by younger academics 

than for older ones. 

H4b: Digital Inclusion will have a greater positive influence on the behavioural intention of 

academics with more educational technology experience. 

H4c: Digital Inclusion will have a greater positive influence towards males than towards 

females in terms of their Behavioural Intentions. 

H5a: Facilitating Conditions has a positive effect towards the Behavioural Intention for younger 

academics than older academics. 

H5b: Facilitating Conditions has a greater positive effect for experienced users of an ERS than 

less experience technology users. 

H5c: Facilitating Conditions has a greater positive effect for male users than female users on 

the support given regarding the use of an ERS. 
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H6: Users Behavioural Intentions to use ERS positively affect the users’ use behaviour of 

actually using ERS.  

 

The results suggest that Behavioural Intention to use an ERS is not really driven by Social 

Influence, Digital Inclusion, and Facilitating Conditions. However, adoption of an ERS seems 

to be driven by Performance Expectancy and Effort Expectancy. The results also indicate that 

age, experience or gender play no significant role in the adoption of such a system 

 

5.5 FINAL EXTENDED UTAUT MODEL  

 

In this study, the model was extended by adding Digital Inclusion, which was rejected since it 

had no statistical significance toward the Behavioural Intentions of individuals to adopt ERS’s. 

Its internal consistency was also not established, which may suggest that the questions used in 

the questionnaire need to be reviewed.  The final results do indicate that the constructs explain 

up to 48.1% of the variance of Behavioural Intention to use an ERS. Figure 5.1 presents the 

constructs with their statistical results.  

 

 
 

Figure 5. 1 Original UTAUT model with the additional construct that has been rejected  
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Performance Expectancy (β= 0.301; p<0.05; t= 1.935) and Effort Expectancy (β= 0.471; 

p<0.005; t= 3.157) have a positive and significant effect on Behavioural Intention. Social 

Influence (β= 0.079; p>0.001; t= 0.722), Digital Inclusion (β= 0.049; p>0.001; t= 0.651) and 

Facilitating Conditions (β= -0.085 v p>0.001; t= 0.473), have no significant effect on 

Behavioural Intention. Behavioural Intention (β= 0.394; p<0.005; t= 3.181) had a positive 

significant effect on User Behaviour. 

 

5.6 RECOMMENDATIONS 

 

The UTAUT model was used to assess the adoption of an ERS. A new construct was added to 

the original model, being Digital Inclusion. No internal consistency was established for this 

construct; neither was it found to be statistically significant towards Behavioural Intention. It is 

recommended that the questions regarding this construct be reviewed. Its effect could also be 

determined with regard to other technological devices, such as smartphones and tablets. 

 

According to the UTAUT model, age, gender, and years of experience were specified as 

moderators of the predictors of Behavioural Intention. These moderators have no statistically 

significant relationships to Behavioural Intention. It is therefore recommended to market an 

ERS to all academics, irrespective of age, gender and year of experience. This shows that an 

ERS can be used by anyone whether male or female, young or old or with more work experience 

or less experience. 

 

Two constructs that were statistically significant towards Behavioural Intention to use an ERS, 

were Performance Expectancy and Effort Expectancy. This shows that academics value an 

ERS’s to perform well in their job and makes to it easy to use an ERS. Therefore, an ERS’s 

ability must be marketed to academics to make their job easy and to perform well in their work. 

 

The study also had a limitation. The questionnaire was not distributed to all academics in the 

University, but only to a few departments. This was a limitation because the University brought 

a few ERS systems to be used by academics. It is therefore recommended that the University 

invest in more such ERS, so as to make it more available to all academics.  

 

 

  

© Central University of Technology, Free State



76 
 

REFERENCES 

 

Agarwal, R. & Karahanna, E., 2000. Time flies when you're having fun: Cognitive absorption 

and beliefs about information technology usage. MIS Quaterly, 24(4), pp. 665-694. 

 

Ahmad, M. H. & Shahar, S., 2014. Applying theory of planned behavior to predict exercise 

maintenance in sarcopenic elderly. Clinical Interventions in Aging, 2014(9), pp. 1551-1561. 

 

Aime, A. & Levesqu, 2011. Using Clickers to Facilitate Development of Problem solving skills. 

Life Sciences Education, 36(4), pp. 13-15. 

 

Ajzen, I., 1985. From intentions to actions: A theory of planned behaviour. In: I. Ajzen, ed. 

Action Control from Cognition to Behaviour. New York: Spinger, pp. 309-330. 

 

Ajzen, I., 2011. The theory of planned behavious;Reactions and reflections. Psychology & 

Health, 26(9), pp. 1113-1127. 

 

Ajzen, I., 2015. Consumer attitude and behaviour: the theory of planned behaviour applied to 

food consumption. Rivista di Economia Agraria, 20(2), pp. 121-138. 

 

Ajzen, I. & Fishbein, M., 2000. The Influence of Attitudes on Behavior. In: D. Albarracín, B. 

T. Johnson & M. P. Zanna, eds. The handbook of attitudes. Washington: Lawrence Erlbaum 

Associates Publishers, pp. 173-221 

 

Ajzen, M. & Fishbein, M., 1975. Attitude-behavior relations: A theoretical analysis and review 

of empirical research. Psychological Bulletin, 84(5), pp. 888-918. 

 

Alanazi, N. H. & Lee, J. W., 2017. The Use of Planned behaviour theory in predicting cigarette 

smoking among Waterpipe smoker. Springer Link, 29 July, 4(2), pp. 1617-1622. 

. 

Albarracín, D. & Wyer, R. S., 2000. The Cognitive Impact of Past Behaviour: Influences on 

Beliefs, Attitudes and Future Behavioural Decisions. Author Manuscripts, 79(1), pp. 5-22. 

 

© Central University of Technology, Free State



77 
 

Alhabri, S. & Saleh, S., 2014. Using the Technoogy Acceptance Model in Understanding 

Academics' Behavioural Intention to Use Learning Management System. International Journal 

of Advanced Computer Science and Applications, 5(1), pp. 143-150. 

 

Alshehr, M., 2013. Analysis of Citizen Acceptance for e-Governement: Applying the UTAUT 

model. Computer and Society, 9 January, p. 2006. 

 

Ammenwerth, E., Iller, C. & Mahler, C., 2006. IT- adoption and the interaction of task, 

technology and individuals: a fit framework and a case study. BMC Medical Informatics and 

Decision Making, 09 January, p. 1472. 

 

Armbrster, P., Patel, M. & Weiss, M., 2009. Active Learning and Student-Centered Pedagogy 

improve Student Attitude and Performance in Introductory Biology. Life Sciences Education, 

8(3), pp. 203-213 .  

 

Barnwell, P., 2016. Do Smartphones Have a place in the Classroom. The Atlantic, 27 April, pp. 

50-64. 

 

BenMessauod, C., Kharrazi, H. & MacDorman, K. F., 2011. Facilitators and Barriers to 

Adopting Robotic-Assisted Surgery: Contextualizing the Unified Theory of Acceptance and Use 

of Technology. United Kingdom, University of Oxford. 

 

Bojinova, E. & Oigara, J., 2013. Teaching and Learning with Clickers in Higher Education. 

International Journal of Teaching and learning in Higher Education, 25(2), pp. 54-165. 

 

Bolton, R. N. & Parasuraman, A., 2013. Understanding Generation Y and their use of social 

media: a review and research agenda. Journal of Service Management, 24(3), pp. 245-267. 

 

Bonk, C. J., 2006. The Future of Online Teaching and Learning in Higher Education: The 

Survey Says. Educause Review, 29(4), pp. 22-30. 

 

Bonney, K. M., 2015. Case study Teaching Method improves Student Performance and 

Perceptions of Learning Gains. Journal Microbiology Education, 16(1), pp. 21-28. 

 

© Central University of Technology, Free State



78 
 

Bowling, A., 2005. Mode of questionnaire administration can have serious effects on data 

quality. Journal of Public Health, 27(3), pp. 281-291. 

 

Bruff, D., 2005. Classroom Response Systems. 1 ed. Chicago: Wiley Publishers. 

 

Cakmak, M., 2011. What are prospective teachers' opinions about their instructors' teachning 

styles?. Science Direct, 15(1), pp. 1960-1964. 

 

Caldwell, J. E., 2007. Clickers in the large Classroom: Current Research and Best-Practice Tips. 

Life Sciences Education, 6(1), pp. 9-20. 

 

Capper, J., 2011. Complexities and challenges of intergrating technology into curriculum. 

Knowledge Enterprise, 4 March, pp. 60-78. 

 

Carlsson, J., Walden, P. & Hyvönen, K., 2006. Adoption of Mobile Devices/Services searching 

for answers with the UTAUT. In proceedings of the 39th Annual Hawaii International 

Conference. 39th Hawaii International Conference , 4-7 Jan, pp. 982 - 1002. 

 

Cater, S. & Garza, R., 2015. Mobile Device use in the Classroom: High School Students’ 

Experiences and Perceptions. Las Vegas, Association for the Advancement of Computing in 

Education. 

 

Chau, P. Y., 1996. An empirical assesment of a modified technology acceptance model. Journal 

of Management Information Systems, 5(1), pp. 185-204. 

 

Chen, B., Hu, Z. & Pei, J., 2017. SunVote Classroom Response Solution. [Online]  

Available at: http://www.sunvote.com.cn/[Accessed 16 January 2017]. 

 

Chen, Klopping, I. M. & McKinney, E., 2002. Extending the technology acceptance model and 

the task-technology fit model to consumer e-commerce. Information Technology, 12(2), pp. 23-

26. 

 

Choudhury, S. R. & Barman, A., 2014. Technology and Well-Being- An Evocative Essay. A 

LUMEN Peer Reviewed Open Access Journal, 5(2), pp. 15-37. 

 

© Central University of Technology, Free State



79 
 

Chris, C., 2010. Explore new ways to intergrate technology into teaching and learning. 

NspireD2, 17 September, pp. 50-62. 

 

Cole, J. S. & Spence, S. W., 2012. Using continous assesment to promote student engagement 

in a large class. European Journal of Engineering Education, 5(1), pp. 508-525. 

 

Collis, J. & Hussey, R., 2003. A Practical Guide for Undergraduate and Postgraduate Students.. 

In: J. Hussey, ed. Business Research. 4 ed. New York: Palgrave Mamillan, p. 412. 

 

Compeau, D. & Higgins, C., 2011. Moderating Effects of Self-Confidence and sport Self 

Efficany the relationship between Competitive Anxiety and Sport. An Academic Publisher, 

2(7), pp. 760-765. 

 

Creswell, J. M., 2003. Science and Education. In: J. Creswell, ed. Research design, Qualitative, 

Quantitative and Mixed Methods Approaches. Oaks: SAGE, p. 246. 

 

Crowe, S., Cresswell, K., Roberston, A. & Huby, G., 2011. The case study approach. BMC 

Medical Research Approach, 11(1), pp. 141-224. 

 

Cummings, G. R. & Maxwell, H., 2007. The effects of student performance and satisfation: An 

investigation in a tax accounting Class. Journal of College Teaching and Learning, 4(12), pp. 

25-30. 

 

D'Ambra, J. & Wilson, W. S., 2013. Application of the Task-Technology Fit Model to Structure 

and Evaluate the Adoption of E-Books by Academics. American Society for Information and 

Technology, 64(1), pp. 48-64. 

 

Dantas, A. M., Gauci, S. A. & Williams, D. A., 2009. Promoting student-centered active 

learning in lectures with a personal response system. Advanced Physiology Education, 33(1), 

pp. 60-71. 

 

Davis, F., Bagozzi, R. P. & Warshaw, P. R., 1989. User Acceptance of Computer Technology: 

A Comparision of Two Theoretical Models. Informs Pubs Online, 35(8), pp. 982-1003. 

 

© Central University of Technology, Free State



80 
 

de Gialdino, I., 2009. Ontological and Epistemological Foundation of Qualitative Reseacrh. 

Forum: Qualitative Social Research, 10(2), pp. 55-90. 

 

Deal, A., 2007. Classroom Response Systems. A teaching with Technology White Paper, 3(2), 

pp. 11-12. 

 

Dillion, A. & Morris, M. G., 1996. User Acceptance of Information Technology: Theories and 

Models. Annual Review of Information Science and Technology, 31(3), pp. 3-32. 

 

Dis, T. J., 2015. Longitudinal studies. Journal of Thoracic Disease, 7(11), pp. 1072-1439. 

 

Dudovskivy, J., 2011. Axiology. In: D. Li, ed. Value of our times. 2nd ed. New York: Springer, 

pp. 1-5. 

 

Dudovskiy, J., 2018. The Ultimate Guide to Writing a Dissertation in Business Studies: A Step-

by-Step Assistance. 2nd ed. New York: Publisher. 

 

Duncan, A., 2016. Future Ready Learning, U.S: National Education Plan. 

 

Espinosa, M. M. & Bieski, I. C., 2012. Probability sampling design in ethnobtanical surveys of 

medical plants. Scielo, 22(6), pp. 23-30. 

 

Etikan, I., Musa, S. A. & Alkassim, R. S., 2016. American Journal of Theoretical and Applied 

Statistics. Comparison of Convenience Sampling and Purposive Sampling, 5(1), pp. 1-4. 

 

Fang, W. T., Ng, E. & Wang, C.-M., 2017. Normative Beliefs, Attitudes and Social Norms: 

People Reduce Waste as an Index of Social Relationships When Spending Leisure Time. 

Sustainability, 9(10), p. 1696. 

 

Farrokhi, F. & Hamidabad, A. M., 2012. Rethinking Convenience Sampling: Defining Quality 

Criteria. Academy Publisher, 2(1), pp. 784-792. 

 

Francis, J, J. et al., 2004. Constructing Questionnaires Based on the Theory of Planned 

Behaviours. In: F. J, ed. City, University of London Institutional Reprosity. UK: Theory of 

Planned Behaviour Questionnaires: Manual for Researchers, pp. 5-7. 

© Central University of Technology, Free State



81 
 

 

Freeman, S., Brouhle, K. & Haak, D., 2016. The Effects of clickers with Different teaching 

strategies. Sage Journals, 55(5), pp. 14-67. 

 

Freeman, S., Haak, D. & Wenderoth, M. P., 2011. Increased Course Structure Improve 

Performance in Introductory Biology. Life Sciences Education, 10(2), pp. 175-186. 

 

Fezile, O., 2017. Attitudes and opinions of special education candidate teachers regarding 

digital technology. Science Park, Research and Organisation, 9(4), pp. 191-200. 

 

Fricker, R. J., 2012. Sampling Methods for Online surveys. In: R. J. Fricker, ed. The SAGE 

Handbook of Online Research Methods. London: SAGE Publications, pp. 195-216. 

 

Friedman B, D., 2007. Webc-Tc An administrative tool. Journal of Technology in Human 

Services, 10(1), pp. 119-122. 

 

Frost, J., 2018. How to Interpret p values and coefficients in the Regression analysis. Statistics, 

9(1), pp. 23-24. 

 

Gajewski, B. J., Jiang, Y., Hung-Wen , Y. & Engelman, K., 2014. Teaching Confirmatory 

Factor Analysis to Non-Statisticians: A Case Study for Estimating Composite Reliability of 

Psychometric Instruments. Author Mainscript, 5(2), pp. 88-101. 

 

Gale, N. K. et al., 2013. Using the framework method for the analysis of qualitative data in 

multi-disciplinary health research. BMC Medical Research Methodolgy, 13(1), pp. 13-17. 

 

Gauci, S. A., Dantas, A. M. & Williams, D. A., 2009. Promoting student-centered active 

learning in lecturers with a personal response system. Advanced Physiology Education, 33(1), 

pp. 60-71. 

 

Gert Van , D., 2013. How to determine population and survey sample size. Check Market, 13 

February, p. 44. 

 

Ghalandari, K., 2012. The effect of Performance Expectancy, Effort Expectancy, Social 

Influence and Facilitating Conditions on Acceptance of E-Banking Services in Iran: The 

© Central University of Technology, Free State



82 
 

moderating Role of Age and Gender. Middle-East Journal of Scientific Research, 12(6), pp. 

801-807. 

 

Ghasemi, A. & Zahediasl, S., 2012. Normality Tests for Statistical Analysis: A Guide for Non-

Statisticians. International Journal of Endocrinology Metabolism, 10(2), pp. 486-489. 

 

Gildred, J., 2018. What is Google Drive and how does it work? - 2019 Guide. Personal Cloud 

Solutions, 11 July, p. 546. 

 

Glenn, M. & D'Agostino, D., 2008. The future of higher education: How technology will shape 

learning, London: Econmic Intelligent Unit. 

  

Gliem, J. A. & Gliem, R. A., 2003. Calculating, Interpreting, and Reporting Cronbach’s Alpha 

Reliability Coefficient for Likert-Type Scales. London, Scholar Works. 

 

Godden, B., 2004. Sample Size Formulas. [Online] Available at: 

http://williamgolden/sample[Accessed 11 April 2004]. 

 

Goforth, C., 2015. Using and Interpreting Cronbach's Alpha. Research Data Services and 

Sciences, 16 November, pp. 19-22. 

 

Goles, T. & Hirschhiem, R., 2000. The paradigm is dead, the paradigm is dead...long live the 

paradigm: the legacy of Burrell and Morgan. Ideas, 28(3), pp. 249-268. 

 

Goodhue, D., 1995. Task- Technology Fit and Individual Perfomance. MIS Quarterly, 19(2), 

pp. 213-236. 

 

Graffiti, 2002. Using handheld Technologies in Schools. South East Initiatives Regional 

Technology in Education Consortium, 5(2), pp. 16-19. 

 

Granberg, E. M., 2010. Center for Teaching. How Technology Enhance Teaching and learning, 

3 March, pp. 33-40. 

 

Gray, D. E., 2010. Doing Research in the real world. In: D. E. Gray, ed. Theoretical 

Perspectives and Research Metholodigies UK: SAGE, p. 824. 

© Central University of Technology, Free State



83 
 

 

Guba, E. G. & Lincoln, Y. S., 1994. Competing Paradigma in Qualitative Research. Handbook 

of Qualitative Research, 5(2), pp. 105-117. 

 

Hansen, T., Jensen, J. M. & Solgaard, H. S., 2002. Consumer Online Grocery Buying Intention: 

A TRA versus a TPB Approach, Chicago: openarchive. 

 

Harrison, A. D., Peter, P. & Mykytyn, 1997. Executive Decisions about Adoption of 

Information Technology in Small Business: Theory and Empirical Tests. Information Systems 

Research, 8(2), pp. 107-211. 

 

Harrison, H., Birks, M., Franklin, R. & Mills, J., 2017. Case Study Research: Foundations and 

Methodological Orientations. Forum: Qualitative Social Research, 18(1), pp. 2000-2020. 

 

Hedgcork, W. H., 2014. Clicking their way to success. Experts@Minnesota, 22(2), pp. 16-25. 

 

Henard, F. & Leprince-Ringuet, S., 2008. The Path to Quality Teaching in Higher Education. 

Semantic Scholar, 5(3), pp. 50-62. 

 

Hoopwood, C., 2019. Why direct-to-consumer is becoming an important retail channel. 

Primaseller, 7 May, pp. 45-50. 

 

Hsiu, F. L., 2007. Effects of extrinsic and intrinsic motivation on employee knowledge sharing 

intentions. Journal of Information Science, 1 December, 33(3), pp. 135-149. 

 

Husaj, S., 2015. Connectivism and Connective Learning. Academic Journal of Interdisciplinary 

Studies, 4(1), pp. 227-230. 

 

Irick, M. L., 2008. Task- Technology Fit and Information Systems Effectiveness. Journal of 

Knowledge Management Practice, 9(3), pp. 144-150. 

 

Jason, A. et al., 2007. Trust, Trustworthiness, and Trust Propensity : A meta-Analytic Test of 

Their Unique Relationships With Risk Taking and Job Performance. Applied Psychology, 

92(4), pp. 909-927. 

 

© Central University of Technology, Free State



84 
 

Jim, E., 2010. Using Active Learning Instructional Strategies to create Excitement and Enhance 

Learning. Computer Science, 3(1), pp. 2-7. 

 

Johari, A. & Bradshaw, A. C., 2013. STEM Project based Learning: An Intergrated Science, 

Technology and Engineering. In: R. M. Capraro, M. M. Caprarp & J. R. Morgan, eds. STEM 

Project Based Learning. Switzerland : Springer, p. 42. 

 

Johari & Bradshaw, 2008. Does Integrating Technology- Based Attendance into Teacher 

Education Program Improve Student Achievement In Kuwait? College Student Journal, 5(2), 

pp. 1-9. 

 

Kathleen, A. & FitzPatrick, K., 2011. Effect of personal response systems on student perception 

and academic in courses in health Sciences curriculum. Advanced Physiology Education, 35(3), 

pp. 280-290. 

 

Kazdin, A. E. & Nock, M. K., 2003. Delineating mechanisms of change in child and adolescent 

therapy: Methodological issues and research recommendations. Journal of Child Psychology 

and Psychiatry, 44(8), pp. 1116-1129. 

 

Kendrick, R. A., 2010. Using an Audience Response System"clicker" to do attention Research. 

DigitalCommons@University of Nebraska , 10 December , pp. 3-10. 

 

Kenny, D. A., 2018. Moderator Variables: Introduction. Categorical Moderator and Casual 

Variables, 15 September, pp. 55-70. 

 

Kenton, W., 2018. Descriptive Statistics. [Online] 

 https://www.investopedia.com/terms/d/descriptive_statistics.asp. [Accessed 13 July 2019]. 

 

Kim, H.-W., 2009. Investigating User Resistance to Information Systems Implementation: A 

Status Quo Bias Perspective. MIS Quarterly, 33(3), pp. 567-582. 

 

Kivanc, S. & Ince, M. L., 2012. Pre-service physical education teachers' technological 

peadagogical content knowledge, technology interation self-efficacy and instructional 

technology outcome expectations. Australasian Journal of Education Technology, 28(7), pp. 

77-88. 

© Central University of Technology, Free State



85 
 

 

Knabe, A., 2012. Applying Ajzens Theory of Planned Behavior to a Study of Online Course 

Adoption in Public Relations Education. DocPlayer, 21 January, pp. 21-26. 

 

Kohlbacher, Forum., 2006. The Use of Qualitative Content Analysis in Case study Research. 

Forum: Qualitative, 7(1), pp. 42-60. 

 

Kolikant, Y. . B.-D., Drane , D. & Calkins, S., 2010. Clickers” as Catalysts for Transformation 

of teachers. College Teaching, 58(4), p. 127–135. 

 

Korzybski, A., 2011. Chapter 3: Research Design aand Methods. [Online]  

Available at: https://repository.up.ac.za/bitstream/handle/2263/28730/03chapter3.pdf 

[Accessed 13 July 2019]. 

 

Langford, S. & Narayan, A., 2016. Revisiting the Technology and Student Learning 

Debates:Critical Issues and Multiple Perspectives. Teaching and Student Learning, 9(2), pp. 2-

7. 

 

Laria, G. & Hubball, H., 2008. Assesing Student Engagement in Small and Large Classes. 

Transformative Dialogues: Teaching & Learning Journal, 2(1), pp. 46-80. 

 

Laxman, K., 2011. A study on the adoption of clickers in higher education. Australasian 

Journal of Educational Technology, 27(8), pp. 1291-1303. 

 

Lee, Y., Kozar, K. A. & Larsen, K. R., 2003. The Technology Acceptance Model: Past, Present, 

and Future. Communications of the Association for Information Systems, 12(50), pp. 752-780. 

 

Leon, A. C., Davis, L. L. & Kraemer, H. C., 2011. The role and interpretation of Pilot Studies 

in clinical Research. Journal Psychiatric Research, 45(5), p. 629. 

 

Levesque, A. A., 2011. Using clickers to facilitate Development of Problem Solving. Life 

Sciences Education, 10(4), pp. 329-435. 

 

Levin, M., 2006. Introduction to Action Research: Social Research for Social Change. 2nd ed. 

South Africa: SAGE. 

© Central University of Technology, Free State



86 
 

 

Lithuania, K., 2015. The Facebook Phenomenon for Collaborative Learning for Univesity 

Studies. Applied Research in Health and Social Sciences, 12(1), pp. 45-60. 

 

Lloyd, S., 2014. The research methodology for the development of a kaizen costing framework 

suitable for indeginous contrution firms. Proceedings of ARCOM Doctoral Workshop on 

Research Methodology, 17 October, pp. 12-19. 
 

Loeffert, T., 2018. Can Technology Remove Bias from the workplace. Digitalist, 19 February, 

pp. 342-345. 

 

Lundall, P., 2014. Department of Education Province of The Eastern Cape, South Africa: 

Eastern Cape Department. 

 

Lynn, J. & Kinshuk, 2017. Factors Impacting Teachers Adoption of Mobile Learning. Journal 

of Information Technology Education, 13(1), pp. 142-162. 

 

Majid, S. & Foo, S., 2005. Leveraging E-learning System for Effective Teaching of Knowledge 

Management. International Conference on Open and Online Learning (ICOOL), Stellenbosch, 

Cape Town, South Africa, July 5-7 

 

Majumdar, S., 2006. Emerging Trends in ICT for Education & Training. Computer Science, 

5(2), pp. 44-60. 

 

Maroofi, F., Kahrarian, F. & Dehghani, M., 2013. An Investigation of Initial Trust in Mobile 

Banking. International Journal of Acdemic Research in Business and Social Sciences, 9(1), pp. 

21-30. 

 

Martinez-Mesa, J., Gonzalez-Chica, D. A. & Duquia, R., 2016. Sampling: how to select 

participants in my research study. Official publication of the Brazilian Society of Dermatology, 

91(3), pp. 326-330. 

 

Mayer, R. E., Stull, . A., DeLeeuw, K. & Almeroth, K., 2009. Clickers in college classrooms: 

Fostering learning with questioning method in large lecture classes. Contemporary Educational 

Psychology, 34(1), pp. 51-57. 

© Central University of Technology, Free State



87 
 

 

McLaughlin, H., 2015. The Philosophy of Social Research. In: H. Mclaughlin, ed. 

Understanding Social Work Research. London: SAGE.  

 

Mdlongwa, T., 2012. Information and Communication Technology(ICT) as a Means of 

Enhancing Education in Schools in South Africa: Challenges, Benefits and Recommendations. 

Policy Brief, 38(2), pp. 52-60. 

 

Metter, B., 2016. Mixed Methods Research for Improved Scientific Study. In: M. L. Baran & 

J. E. Jones, eds. Analyzing Quantitative Data in Mixed Methods Research for Improved 

Scientific Study. United States Of America: Information Science Reference, pp. 169-170. 

 

Mikail, T., 2014. The internet usage of Undergraduate students of Physical Education and 

Sports College. Library of Congress Class, 11(11), pp. 14-22. 

 

Moeller, B. & Reitzes, T., 2011. Intergrating Technology with Student- Centered Learning. 

Education Development Center, 8(2), p. 78. 

 

Moore & Benbasat, 1991. Integrating Diffusion of Innovations and Theory of Reasoned Action 

Models. Information Systems and Technology Management, 5(3), pp. 133-150. 

 

Moore, G. C. & Benbasat, I., 1991. Develpoment of an instrument to measure the perceptions 

of adopting an information technology innovation. Information Systems Research, 2(3), pp. 

192-222. 

 

Morrison, D., 2012. What Students really think about Online learning. Online Learning 

Insights, 3(2), pp. 88-90. 

 

Moss, K. & Crowley, M., 2010. Effective learning in science: The use of personal response 

system with a wide range of audiences. Computer and Education, 56(1), pp. 970-980. 

 

Muhayiddin, M. N., Ahmed, E. M. & Ismail, H., 2011. Consumer Acceptance of an Electronic 

Dinar Payment System in Malaysia. Journal of Electronic Banking Systems, 47(10), p. 13. 

 

Mukul, P., 2012. Links to all tutorial articles. Risk Education Prep, 02 December, pp. 23-32. 

© Central University of Technology, Free State



88 
 

 

Mulcahy, J., 2017. Proposal for TurningPoint® Audience Response System. HHC Authors 

Manscripts, 5(2), pp. 21-26. 

 

Myeko, Z., 2014. Methodology - WIReDSpace, New York: SAGE. 

 

Naif, H. & Lee, J. W 2017. The Use of planned behavior theory in predicting cigarette smoking 

among Waterpipe smokers.. Tobacco Induced Disease, 15(29), pp. 18-29. 

 

Namunyela, M. N., 2008. A critical analysis of parental Involvement in the education of leaners 

in rural Namibia. Education Science, 6(10), pp. 12-18. 

 

Nemer, D., 2015. From Digital Divide to Digital Inclusion and Beyond: A positional review. 

The Journal of Community Informatics, 11(1), pp. 55-79. 

 

Neuman, W., 2006. Social research methods: Qualitative and quantitative approaches. 2nd ed. 

England: Pearson Education Limited. 

 

Newbery, C., 2013. E-learning for the Twitter Generation. Coursmos Is A Bite Sized e-Learing 

Platform for the Twitter Genertaion, 8 October, pp. 12-20. 

 

Plano-Clark, V. & Catherine, H. C., 2008. Mixed Methods Approaches in Family Science 

Research. Journal of Family Issues, 6(2), pp. 453-452. 

 

Prabhaker, M. Chandra, P. & Uttam, S., 2019. Descriptive Statistics and Normality Tests for 

Statistical Data. Ann Card Anaesth, 22(1), pp. 67-72. 

 

Pritchett, C. C. & Wohleb, E. C., 2013. Educators Perceived Importance of Web 2.0 

Technology Applications. TechTrends, 57(2), pp. 33-38. 

 

Pritchett, C. G. & Pritchett, C. C., 2013. Usage, Barriers, and Training of Web 2.0 Technology 

Applications. State Journal, 22(2), pp. 29-34. 

 

Rahardjo, E., 2006. Decision Making in Information Technology Acquisition: A system 

analysis approach. Information System Analysis, 29(1), pp. 33-48. 

© Central University of Technology, Free State



89 
 

 

Ramayah, T. & Ignatius, J., 2005. Impact of Perceived usefulness, Perceived ease of use and 

Perceived Enjoyment on Intention to Shop Online. Academia, 5(2), pp. 54-70. 

 

Ramey, K., 2013. What is Technology- Meaning of Technology and Its Use. Techucation, 2 

December, pp. 13-23. 

 

Rodrigues, A. I., Corriea, A. & Kozak, M., 2016. Exploring the benefits of using Mixed 

methods Approach in Destination Image Studies. Revista Qualitative, 4(5). 252-255. 

 

Rogers, E. M., 2010. Diffusion of Innovations. 4th ed. England: A Division of Macmillian 

Publishing. 

 

Sarah-Jane, S. & Gaby, H., 2013. The Mobile Library and Staff Preparedness:Exploring Staff 

Competencies Using the Unified Theory of Acceptance and Use of Technology Model. 

Australian Academic and Reasearch Libraries, 4(1), pp. 179-188. 

 

Saunders, M., Lewis, P. & Thornhill, A., 2009. Research Methods for business students 

students. 2nd edition ed. London: Sage. 

 

Saunders, M., Lewis, P. & Thornhill, A., 2019. Convenience sampling. Research Methodology, 

6(3), pp. 31-40. 

 

Schonborn, K. & Anderson, T., 2008. Bridging the Educational Research - Teaching Practice 

Gap- Conceptual understanding, Part 2: Assessing and developing student knowledge. PubMed, 

4(2), pp. 372-379. 

 

Schoonenboom, J. & Johnson, R. B., 2017. How to construct a mixed methods Research 

Design. Springer Open Source, 69(2), pp. 107-131. 

 

Schreiber-Gregory, D. N. & Jackson, H., 2017. Mulicollinearity. Yonkers, SAGE, pp 12-14   

 

Scotland, J., 2012. Exploring the Philosophical Underpinning of Research: Relating Ontology 

and Epistemology to the Methodology and Methods of Scientific, Interpretive and Critical 

Research Paradigm. English Language Teaching, 5(9), pp. 9-16. 

© Central University of Technology, Free State



90 
 

 

Setia, M. S., 2016. Methodology Series Module 3: Cross- sectional Studies. Indian Journal of 

Dermatology, 61(3), pp. 261-264. 

 

Sheppard, K. B. & Sheppard, J., 1988. The Theory of Reasoned Action: A Meta-Analysis of 

Past Research with Recommendations for Modifications and Future Research. The Journal of 

Consumer Research, 15(3), pp. 325-342. 

 

Siddiq, A., 2015. Role of Technology in Banking Industry- An Empirical Study in India. 

International Conference on Technology and Business Management, Abbokar Siddiq, 

Hampankatta, 23 March. 

 

Simelane, S. & Dimpe, D. M., 2011. Clicker technology: The tool to promote active learning 

in the classroom. Education in a technological world, 2(3), pp. 11-19. 

 

Singhapakdi, A. S., 1996b. The Perceived Role of Ethics and Social Responsibility: A Scale 

Development. Journal of Business Ethics, 15(11), pp. 1131-1140. 

 

Slany, S., 2015. How Technology can help people with sight problems. The Chicago 

Lighthouse, 7 May, pp. 10-16. 

 

Smith, B., 2010. Generalization in Quantitative and Qualitative Research: Myths and Strategies. 

International Journal of Nursing Studies, 45(11), pp. 1-8. 

 

Smith, M. K. & Trujillo, C., 2011. The Benefits of Using clickers in Small-Enrollment seminar-

style Biology courses. CBE Life Science Education, 10(1), pp. 10-18. 

 

Soiferman, K. L., 2010. Compare and Contrast Inductive and Deductive Research Approaches. 

Inductive and Deductive Research Approaches, 1 April, pp. 2-10. 

 

Solomon, D., 2000. Web-based survey software. Genroe, 7(19), pp. 2000-2001. 

 

South, J., 2017. Reimaging the role of Technology in Education. National Education 

Technology Plan Update, 1 January, pp. 42-68. 

 

© Central University of Technology, Free State



91 
 

Stuckey, H. L., 2014. Methodological Issues in Social Health and Diabetes Research. 

Department of Medicine and Public Health Sciences, 2(1), pp. 56-59. 

 

Sundaravej, T., 2003. Empirical Validation of Unified Theory of Acceptance and Use of 

Technology Model. Chicago, Springer. 

 

Surendran, P., 2012. Technology Acceptance Model: Survey of Literature. The Journal of 

Business, 2(4), pp. 175-178. 

 

Susan , S. K., 1997. The Case study as a research Method. Uses and Users of Information, 5(3), 

pp. 137-154. 

 

Swart, A. J., 2015 'Using Web2.0 technology to improve student academic success among 

senior engineering students- a case study from a telecommunications module'. Southern African 

Telecommunication Networkd and Application Conference (SATNAC), Hermanus South Africa, 
15 September  

 

Swart, J., 2018. An Analysis of Master Dissertations:Case Study of Central University of 

Technology (CUT), South Africa. African Journal of Library, Archives and Information 

Science, 28(2), pp. 211-223. 

 

Taiwo, A. A. & Downe, A. G., 2013. The Theory of User Acceptance and Use of 

Technology(UTAUT): A Meta-Analytic Review of Empirical Findings. Journal Of 

Theorectical and Applied Information Technology, 49(1), pp. 48-58. 

 

Tashakkori, A. & Teddlie, C., 1998. Combining qualitative and quantitative approaches.. In: T. 

Droks, ed. Mixed methodology: New Delhi: Sage, pp. 45-50. 

 

Taylor, S. & Edgar, D., 1999. Lacuna or lost cause? Some reflection on hospitality management 

research. In: S. Taylor & D. Edgar, eds. The Handbook of Contemporary Hospital Management 

Research. London: John Willey & Sons, pp. 19-38. 

 

Taylor, S. & Todd, P. A., 1995. Understanding information technology usage: A test of 

competing models. Information Systems Research, 6(2), pp. 144-176. 

 

© Central University of Technology, Free State



92 
 

Terenzini, P. T., 2015. Assesment. Journal of Higher Education, 60(2), pp. 644-664. 

 

Terrion, J. L. & Aceti, V., 2012. Perceptions of the effects of clicker technology on student 

learning and engagement: a student of freshmen Chemistry students. Research in Learning 

Technology, 20(2), pp. 33-45. 

 

Thomas, P. Y., 2010. Chapter 5: Research Design and Methodology. Chicago, Macmillan 

Publishers 2014, pp. 83-116. 

 

Thompson, R. L. & Howell, J. M., 1991. Personal computing:Toward a conceptual model of 

utilization. MIS Quarterly, 6(1), pp. 125-143. 

 

Thornhill, A., 2009. Understanding research philosophy and appraoches to theory development. 

The Open University, 3(2) pp. 122–161. 

 

Thurmond, V. A., 2001. The Point of Triangulation. Journal of Nursing Scholarship, 33(3), pp. 

253-258. 

 

Trujillo, C. & Tin, T. S., 2011. The Benefits of Using Clickers in a small-enrollement Seminar 

style Biology courses.. Life Sciences Enviroment, 10(1), pp. 14-17. 

 

Tsumake, O. P. & Swart, J., 2019 Assessing Technology Adoption at a University of 

Technology: A Case Study of Electronic Response Systems. IEEE Global Engineering 

Education Conference (EDUCON), Dubai, United Arab Emirates, April 12-14,  

 

Turpin, M., Alexander, T. & Phahlamohlaka, J., 2013. Assessing the contribution of 

Information Technology to Socio-Economic Development: A case Study from Rural South 

Africa. UP Space Institutional Reposity, 9(4), pp. 6-9. 

 

Venkatesh & Morris, 2003. User Acceptance of Information Technology:Towards a Unified 

View MIS Quaterly. MIS Quartely, 27(3), pp. 425-478. 

 

Venkatesh, V. & Bala, H., 2008. Technology Acceptance Model 3 and a Research Agenda on 

Interventions. Decision Sciences Institute, 39(2), pp. 273-315. 

 

© Central University of Technology, Free State



93 
 

Venkatesh, V. & Davis, F. D., 1985. A theoretical extension of the technology acceptance 

model: Four longitudinal fields studies. Management Science, 46(2), pp. 186-204. 

 

Venkatesh, V. & James, Y. L., 2012. Consumer Acceptance and Use of Information 

Technology: Extending the Unified Theory of Acceptance and Use of Technology. MIS 

Quarterly, 36(1), pp. 157-178. 

 

Venkatesh, V., Morris, M., Gordon, D. G. & Davis, F. D., 2003. User Acceptance of 

Information Technology: Toward a Unified View. MIS Quarterly, 27(3), pp. 425-478. 

 

Venkatesh, V. & Thong, J. Y., 2003. Consumer Acceptance and Use of Information 

Technology: Extending the Unified Theory of Acceptance and Use of Technology. MIS 

Quaterly, 36(1), pp. 157-178. 

 

Ventola, C. L., 2014. Mobile Devices and Apps for Health Care Professionals:Uses and 

Benefits. A Peer-reviewed Journal for Managed Care and Hospital Formulary Management, 

39(5), pp. 365-364. 

 

Walker, J. D., Sehoya, H. & Baepler, P. M., 2008. A Delicate Balance: Intergrating Active 

Learning into a Large Lecture Course. Life Sciences Education, 7(4), pp. 361-367. 

 

Wang, H. Y. & Wang, S.-. H., 2010. Predicting mobile hotel reservation adoption: Insight from 

a perceived value standpoint. International Journal of Hospitality Management, 29(4), pp. 598-

608. 

 

Weik, E., 2017. Goethe and the study of life: a comparison with Husserl and Simmel. 

Continental Philosophy Review, 50(3), pp. 335-357. 

 

Weiman, L., 2013. Understanding the effects of professors pedagogical development with 

Clicker Assesment and Fedback technologies and the Impact on students' engagement. 

Computers and Education, 23 July, 65(2), pp. 64-76. 

 

Williams, C., 2017. Research Methods. Journal of Business & Economics Research, 16(1), pp. 

432-439. 

 

© Central University of Technology, Free State



94 
 

Wisdom, J. P., Chor, K. H. B., Hoagwood, K. E. & Horwitz, S. M., 2014. Innovation Adoption: 

A review of Theories and Constructs. HHS Author Manuscripts, 41(4), pp. 480-502. 

 

Wright, G. B., 2011. Student- Centered Learning in Higher Education. International Journal of 

Teaching and Learning in Higher Education, 23(3), pp. 92-97. 

 

Yeasmin, S. & Rahman, K. F., 2012. Research Gate. 'Triangulation' Research Method as the 

Tool of Social Science Research, 12 July, 1(1), pp. 43-49. 

 

Yi-Chun, L., Tzu-Chien, L. & Ching-Chi, C., 2011. Implementing clickers to assist learning in 

Science Lecturers: The Clicker-Assisted Conceptual Change Model. Australasian Journal of 

Education Technology, 27(6), pp. 453-455. 

 

Yin, R. K., 1994. Case study research: design and methods. 2nd ed. University of Michigan: 

Sage Publications. 

 

Yin, R. K., 2017. Case Study Research and Applications: Design and Methods. In: R. K. Yin, 

ed. Case Study Research and Applications. New York: Sage Publishing, pp. 451-453. 

 

Youssef, A. B. & Dahmani, M., 2008. The Impact of ICT on Student Performance in Higher 

Education. EconoPapers, 1 April, pp. 45-56. 

 

Yuan Wang, H. & Huey Wang, S., 2010. User Acceptance of Mobile Internet Based on the 

Unified Theory of Acceptance and Use of Technology: Investigating the determinants and 

gender difference. APA PshycNet, 38(3), p. 415–426. 

 

Zainal, Z., 2007. Case study as a research method. Journal Kemanusiaan, 9 June, 9(2), pp. 77-

81.  

 

Zaru, A. J., 2016. Effect of Social Media on Society. International Journal of New Technology 

and Research, 2(11), pp. 54-66. 

 

Zhang, N., Xunhua, G. & Guoqing, C., 2008. IDT-TAM Intergrated Model for IT Adoption. 

Tsinghua Science and Technology, 13(3), pp. 306-311. 

 

© Central University of Technology, Free State



95 
 

Zohrabi, M., 2013. Mixed Methods Research: Instruments, Validity, Reliability and Report 

Finding. Theory and Practice in Language Studies, 3(2), pp. 254-262. 

 

Zorba, 2011. Study of the status of Physical Education Teachers of Using Technology in Access 

to Information. International Journal of Human Movement Science, 12, (2), pp 27-42 

 

Zubry, B., 2018. Quality Control/Quality Assurance and Improvement. 2nd ed. Philadelphia: 

Zubry Publishing. 

 

  

© Central University of Technology, Free State



96 
 

 

Annexure A: Main Study Questionnaire 

 

 
 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

© Central University of Technology, Free State



97 
 

 

 

 

 

 

 

 

 

 

 

 

 

  

© Central University of Technology, Free State



98 
 

 

© Central University of Technology, Free State



99 
 

  

© Central University of Technology, Free State



100 
 

 

 

© Central University of Technology, Free State



101 
 

  

© Central University of Technology, Free State



102 
 

Annexure B: Ethical Clearance 

 
A letter was submitted to the Faculty Research and Innovation Committee (FRIC) for ethical 
clearance. The letter was approved in the meeting which was held (see snapshot). 
 
 

 

© Central University of Technology, Free State


	Table of Contents
	CHAPTER 1 INTRODUCTION
	1.1 BACKGROUND
	1.1.1 Technology Adoption models
	1.1.2 Electronic Response System

	1.2 PROBLEM STATEMENT
	1.3  RESEARCH QUESTIONS
	1.4  RESEARCH OBJECTIVES
	1.5  IMPORTANT DEFINITIONS
	1.6  VALUE OF THE RESEARCH
	1.7  METHODOLOGY AND RESEARCH DESIGN
	1.8  DELIMITATIONS
	1.9  RESEARCH OUTLINE
	1.10  SUMMARY

	CHAPTER 2  LITERATURE REVIEW
	2.1 INTRODUCTION
	2.2 THE IMPORTANCE OF TECHNOLOGY
	2.3 ADVANTAGES OF TECHNOLOGY IN EDUCATION
	2.4 DISADVANTAGES OF TECHNOLOGY IN EDUCATION
	2.5 TECHNOLOGY ADOPTION
	2.5.1 Technology Adoption Models
	2.5.2 The Selected Model

	2.6 ELECTRONIC RESPONSE SYSTEM
	2.6.1 Advantages of ERS
	2.6.2 Disadvantages of ERS
	2.6.3 Using an ERS during a classroom discussion

	2.7 THEORETICAL FRAMEWORK
	2.8 SUMMARY

	CHAPTER 3 RESEARCH METHODOLOGY
	3.1 INTRODUCTION
	3.2 RESEARCH PURPOSE AND QUESTIONS
	3.3  THE RESEARCH ONION
	3.4 RESEARCH PHILOSOPHIES AND PARADIGMS
	3.4.1 Ontology
	3.4.2 Axiology
	3.4.3 Epistemology
	3.4.4 Paradigms
	3.4.4.1 Positivists
	3.4.4.2 Interpretivists
	3.4.4.3 Pragmatism
	3.4.4.4 Research paradigm to be used in this study


	3.5 RESEARCH APPROACH
	3.5.1 Inductive
	3.5.2 Deductive
	3.5.3 Justification for using the deductive approach

	3.6 RESEARCH STRATEGIES
	3.6.1 Justification for using case study

	3.7 RESEARCH CHOICE
	3.7.1 Quantitative
	3.7.2 Qualitative
	3.7.3 Mixed Methods
	3.7.4 Justification of the Quantitative method

	3.8 TIME HORIZON
	3.8.1 Cross Sectional
	3.8.2 Longitudinal
	3.8.3 Justification of Cross Sectional

	3.9 TECHNIQUES AND PROCEDURES
	3.9.1 Google Forms
	3.9.2 Survey Monkey
	3.9.3 Justification for the use of Google Forms

	3.10 SAMPLING
	3.10.1 Justification for using non-probability

	3.11 STATISTICAL ANALYSIS USED
	3.12 ETHICAL CONSIDERATIONS
	3.13 SUMMARY

	CHAPTER 4 DATA ANALYSIS AND RESULTS
	4.1 INTRODUCTION
	4.2 PILOT STUDY
	4.3 DEMOGRAPHIC PROFILE
	4.4 ASSESSING RELIABILITY AND NORMALITY
	4.5 ASSESSING MULTI-COLLINEARITY
	4.6 MULTIPLE REGRESSION ANALYSIS
	4.7 CORRELATION MATRIX FOR THE CONSTRUCTS
	4.8 MODERATION ANALYSIS
	4.9 DESCRIPTIVE STATISTICS
	4.9.1 Performance Expectancy
	4.9.2 Effort Expectancy
	4.9.3 Facilitating Conditions
	4.9.4 Digital Inclusion
	4.9.5 Social Influence
	4.9.6 Behavioural Intentions
	4.9.7 User Behaviour

	4.10 SUMMARY

	CHAPTER 5 CONCLUSIONS AND RECOMMENDATIONS
	5.1 INTRODUCTION
	5.2 OVERVIEW OF THE CHAPTERS
	5.3 RESEARCH QUESTIONS RESOLVED
	5.4 HYPOTHESES REVIEWED
	5.5 FINAL EXTENDED UTAUT MODEL
	5.6 RECOMMENDATIONS




