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ABSTRACT 
 

Universities are investing on ICT for providing distance education to students 

residing in remote areas. But in most of the cases, ICT fails and users resist using it. 

Therefore the purpose of conducting this study is to examine factors that help in 

building teachers and students trust on ICT and ICT usage behavior for knowledge 

exchange.  For this, two studies were conducted, where teachers and students of two 

public sector universities of Pakistan were requested to participate. These 

universities specifically offer distance learning programs and use ICT for knowledge 

sharing and knowledge seeking. Data on independent variables (―UTAUT 

constructs‖) and mediating variables (trust, intention) were collected at time period 

1, whereas responses for ―usage behavior‖ was collected at time period 2 (after 2 

months gap within a semester). In total for study 1, 350 responses were received 

from students and for study 2, 150 responses were received from teachers.  

For mediation analysis, Hayes (2013) MACRO PROCESS with bootstrapped 

confidence interval technique was used. The mediation results on the basis of 

indirect effects suggested that trust mediates the relationship between facilitating 

condition (FC) and Usage Behavior (UB) for both the studies as proposed. 

Moreover, trust and intention sequentially mediated the relationship between 

performance expectancy (PE), effort expectancy (EE), social influence (SI) and UB 

in both the studies except between EE, SI and UB of study 2. The current study also 

presents the theoretical and practical implications with limitation of the study and 

future research directions.  
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CHAPTER 1 

INTRODUCTION 

1.0 Introduction 

This chapter presents basic idea and need behind conducting this study. It 

comprises of eight sections. The first section addresses the background of the study; with 

reference to the overarching theory and the actual knowledge exchange phenomena. It 

also briefs the ―contribution of the study‖ with respect to (w.r.t) the theoretical and 

practical perspectives. 

The second and third sections address the research gap and research problem. The 

fourth and fifth sections illustrate the research questions and research objectives, 

respectively. The significance of the study is discussed in sixth section, explaining its 

theoretical as well as applied contribution; whereas the concluding section presents 

overall summary of the chapters. 

1.1 Background of the study 

Venkatesh, Morris, Davis and Davis (2003) observed that the researchers in the 

past, used to conduct studies by selecting any one model, thus leaving a doubt of ignoring 
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 some important variables that must be tested to evaluate user‘s technology acceptance 

behavior. Henceforth, unified theory of acceptance and use of technology (UTAUT) was 

developed to overcome this issue. The related variables of eight theories were aligned 

together and four key names were proposed, that were considered as the main constructs 

of UTAUT, namely: ―performance expectancy‖, ―effort expectancy‖, ―social influence‖, 

and ―facilitating conditions‖. According to Venkatesh et al., (2003), as UTAUT 

constructs successfully explain 70% of the variance in user‘s willingness to adopt and use 

a technology; therefore it can be considered as the best model that explains user 

technology acceptance behavior. Since then, numerous studies have been conducted 

using UTAUT to evaluate the technology acceptance behavior of a user for different 

technologies.  

Nowadays, new and innovative technologies are frequently designed and 

launched; hence changing the way of performing daily routine tasks; like: online-

shopping, online-banking, online-communication, e-marketing, e-learning etc. As people 

are using different technologies for retrieving, sharing, disseminating information and 

knowledge (Wong & Hiew, 2005), therefore practitioners and researchers are examining 

different aspects of ―knowledge management‖ (KM) and its practices. For example: in 

past, KM was only limited to business, but now the innovative technologies have related 

KM to ―teaching activities‖. Researches have been conducted to investigate how ―KM 

learning systems‖ helps learners and instructors in ―acquiring, retrieving, storing, sharing, 

and creating knowledge‖ (Chu, Wang & Yuen, 2011; Lee, 2009). Among these, one of 

the aspects of KM i.e. knowledge sharing has gathered more attention, and numerous 

studies have been conducted to evaluate factors affecting the use and acceptance of 
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technologies for knowledge sharing, Like: Yoo and Huang (2013) Esmaeilzadeh, 

Sambasivan, Kumar and Nezakati (2013); Ryu, Hu and Han, (2003); and Kankanhalli, 

Tan and Wei (2005a) 

Recently, Wang and Noe (2010) reviewed different qualitative and quantitative 

studies on ―individual level knowledge sharing‖. Their study investigated that in past 

researchers have been using knowledge sharing and knowledge exchange 

interchangeably, considering that knowledge exchange is just about sharing of knowledge 

between the two parties (Cabrera, Collins & Salgado 2006). But in reality, knowledge 

exchange is about knowledge sharing and knowledge seeking; and the success of such 

exchange relationship is not only based on how the knowledge is shared but on how well 

the recipient has received knowledge (Kankanhalli, Tan & Wei 2005b). Therefore to 

evaluate what makes an exchange relationship successful; there is a need to evaluate 

―knowledge sharing‖ and ―knowledge seeking‖ separately. Basically, if sender and 

recipients are present in a single location, it would be easier to understand whether the 

knowledge is shared and seek completely or not. But when knowledge is exchanged 

using ICT, there is a need to evaluate whether user perceives ICT as useful (for fulfilling 

the required purpose), considers it easy and supportive for knowledge sharing and 

seeking, or not.  

For such an exchange relationship, Wasko and Faraj (2005) suggested relational 

factor (trust) as a key element that facilitates interactions. Trust develops on the basis of 

positive ―past interaction‖ and leads to positive and optimistic ―future interaction‖. In 

social settings, trust has been related to the concept of reciprocal relationship, where user 

engages in relationship on the basis of benefit he/she receives from others. Similarly, in 
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digital world, users consider a technology trustworthy, by keeping in mind the concept of 

―give and take‖ and by considering it to be fairer, committed, easier and useful. Hence, 

keeping in view the above-mentioned arguments it can be exemplified that users 

(teachers and students) consider an ICT trustworthy only if they find it helpful, easy, 

reliable and committed in fulfilling the purpose for which it is used, i.e. for knowledge 

sharing and seeking.  

 ICT is based on ―numerous technological tools, methods and resources that are 

used for creating, storing, managing, communicating and analyzing the information‖ 

(Saeed, Nasim, Hussain & Azeem, 2015). For education, ICT is not only considered 

useful in accomplishing activities like knowledge sharing, knowledge seeking, scientific 

research, administering and shared learning, but also in determining the future of 

education system through reforming the teaching methodology and management. 

Basically use of smart facilities and technologies in education can improve the efficiency, 

effectiveness and productivity. Generally, e-learning is referred to the ICT based 

education that helps in in providing borderless, flexible, online, technology-based, web-

based and electronic learning; and use telecommunication technologies to deliver 

knowledge for education (Arif et al., 2014; Farid et al., 2015).  

 In developing countries like Pakistan, e-learning is still at the initial stages of 

adoption and implementation. They are facing more challenges and issues in 

implementation and acceptance of the ICT as compare to developed countries, (Bhuasiri 

et al. 2012; Nawaz, 2012). Issues and challenges such as: poor IT infrastructure, limited 

security, insufficient Internet access, poor top management support, user personal 

characteristics, culture and organization policy (Ovais-Ahmad, Markkula & Oivo, 2013; 
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Bilbao-Osorio, Dutta & Lanvin, 2014; Farid et al., 2015). Although Higher education 

commission of Pakistan is providing handheld trainings and resources to universities for 

successful implementation of ICT; and presently, information communication technology 

is considered an essential element from the elementary level in Punjab Province (Ali, 

Nargis, Yasmeen & Iqbal, 2015).  But still, research is needed to identify and prioritize 

factors that help in promoting and accepting e-learning in Pakistan for knowledge 

exchange (Farid et al., 2015). 

Basically, unlike the traditional teaching/learning environment, virtual 

environment is not considered supportive for knowledge exchange. For example in 

traditional teaching/learning environment students and teachers can interact face to face; 

and in case of any ambiguity students can ask questions from teacher. But, virtually, as 

ICT is used as a medium to communicate, so it might get difficult for the students to 

understand the concepts; and teachers might find it difficult to address all the questions 

raised by the student.  In reality, during face to face communication one can take support 

of his vocals, gestures and body movements in order to support his arguments; but virtual 

environment lacks in non-verbal communication, hence increases the responsibility of the 

user (teacher and student).  In such a scenario, trust on technology plays an important role 

in maintaining a relationship and building positive ICT usage behavior for knowledge 

exchange (KE) (Wang, 2014). Therefore, the primary objective behind conducting this 

study is to evaluate the relationship between the UTAUT constructs and user trust on ICT 

for knowledge exchange (i.e. knowledge sharing and seeking); that would provide 

guidance for the designers, IT support office and top-management of the educational 

institutes.  
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1.2 Research Gap 

The use of ―web-based technologies‖ has expanded the quantity, quality and 

density of knowledge; and encouraged the proliferation of ―virtual teaching/learning 

environment‖. These technologies have provided a platform for geographically dispersed 

instructors and learners; so that they could accomplish their goal of knowledge sharing 

and seeking. But despite the proliferation of ―virtual teaching/learning environment‖, still 

technology acceptance for knowledge exchange (KE) has received limited concentration 

over the past years. Similar observation was made by Sumak, Hericko and Pusnik (2011) 

reporting that no doubt TAM has been extensively used for examining e-learning 

acceptance; but there are ―limited studies that have used UTAUT as a ground theory; 

therefore future research needs to include studies that will evaluate this state-of-art theory 

in the field of e-learning acceptance‖ and future work must include other factors that 

extend the ―basic acceptance theoretical models‖ (Venkatesh et al., 2012). Moreover, 

review of literature also revealed that along with the existence of theoretical gap in 

technology acceptance model, even the KE phenomena itself had not been extensively 

studied and is misinterpreted. Literature has various references, depicting gaps with 

respect to KE phenomena. Therefore, the current study fills the research gaps and scarcity 

of research, by examining factors influencing user technology acceptance behavior for 

KE; along with the clear interpretation of KE phenomena. Details of these are given 

below: 

Firstly, researchers have been using the term knowledge sharing for knowledge 

exchange and various studies have been conducted with this interchange (like: 

Kankanhalli, Tan & Wei, 2005 a & b; Cabrera, Collins & Salgado, 2006; Lin & Huang, 
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2008; Hu, Horng & Sun, 2009; Paroutis & Saleh, 2009; Tseng & Kuo, 2014). Wang and 

Noe (2010) for the very first time in their review paper reported about this interchange 

and concluded that knowledge sharing is actually one of the dimensions of KE 

(Gressgard, 2014 a & b; Ghadirian, Ayub, Silong, Bakar and Zadeh, 2014) not vice versa.  

Secondly, past literature revealed that researchers have been referring term knowledge 

contribution as one of the dimensions of knowledge sharing; whereas these two aspects 

of knowledge management are similar. For example: Wang and Noe (2010) defined 

knowledge sharing as ―employees providing knowledge to others‖ and Senge (1997) 

illustrates that knowledge sharing takes place ―when people are genuinely interested in 

helping one another‖. Similar concept was presented by Kankanhalli et al., (2005a) and 

He and Wei (2009); but they referred it as knowledge contribution, defining: ―individuals 

amenable to donating their knowledge‖ and ―storage of existing knowledge into 

knowledge repositories or databases‖, respectively. The above-mentioned definitions on 

knowledge sharing and contribution clearly depict the similarities among these two terms, 

therefore could be considered one. 

Thirdly, no doubt, with emerging of ―distributed organizations‖, the 

implementation and use of knowledge exchange systems are tremendously increasing. 

But the success of KE is not only based on sharing but also on how well the knowledge is 

received (Kankanhalli et al., 2005b). Similar suggestions were proposed by Cumming 

(2003), while explaining the success of knowledge sharing and seeking process in banks. 

Past literature revealed extensive research on users knowledge sharing/contribution 

behavior, but limited studies investigated knowledge seeking behavior (i.e. Kankanhalli 

et al., 2005b; Gray & Durcikova, 2005; Bock, Kankanhalli & Sharma, 2006; Watson & 
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Hewett, 2006; Lin & Huang, 2008; He, Fang & Wei, 2009; He and Wei, 2009; Phang, 

Kankanhalli & Sabherwal, 2009; Chen and Hung, 2010; Kankanhalli, Lee & Lim, 2011). 

Similar future direction was illustrated by Lai, Chen and Chang (2014) that a ―thorough 

comprehension of knowledge seeking behavior by developing an integrative model in 

virtual communities‖ is needed.  

Fourthly, the gap identified with respect to KE phenomena is that in past studies, 

same respondents responded for their knowledge sharing and knowledge seeking 

behavior; hence leaving a doubt that they might have failed to ―distinguish their 

contribution and seeking perceptions when answering these two questions at a time‖ (He 

& Wei, 2009).  Moreover, Ghadirian, Ayub, Silong, Bakar and Zadeh (2014) after 

reviewing literature on knowledge exchange in learning communities reported that 

―limited attentions have been dedicated towards users knowledge sharing and seeking 

behavior in online learning environment‖. Most of the past studies on knowledge sharing 

are organizational and business related; and only two articles investigated users 

knowledge sharing and seeking behavior in distance learning environment (Liao, 2006; 

Ma & Yuen, 2011 cited in Ghadirian et al., 2014). Thus, researchers directed that in 

future ―knowledge exchange should be examined from different theoretical perspective 

by investigating the potential mechanism through which knowledge sharing and seeking 

in virtual environment can be fostered‖ (Ghadirian et al., 2014; Lai, Chen & Chang, 

2014).  Therefore, the current study contributes to the existing body of knowledge (1) by 

using UTAUT to test user ICT usage behavior for KE and (2) by selecting separate 

respondents to examine users‘ technology acceptance behavior for knowledge sharing 

and seeking.  
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Lastly, studies conducted to examine factors influencing user usage behavior are 

also questionable. There are theoretical gaps that exist and are needed to be addressed to 

explain which factors makes or fail users‘ usage behavior in virtual environment for 

teaching and learning. Like researchers reported trust as an important element in making 

―exchange relationship‖ successful and revealed an ―apparent dearth of literature on 

investigating trust in the context of e-learning or understanding its antecedents or 

determinants thoroughly‖ (Wang, 2014). Similar gap was identified after reviewing two 

meta-analyses on UTAUT: (1) Sumak et al., (2011) investigated that ―TAM is the most 

used theory in e-learning acceptance‖ and there are limited studies that have used 

UTAUT as a base theory for testing e-learning acceptance. Therefore ―future research 

needs to include studies that will evaluate this state-of-the art theory in the field of e-

learning acceptance‖. Moreover, ―forthcoming e-learning acceptance studies should also 

analyze causal effect sizes of factors from other acceptance theories‖. (2) Williams, Rana, 

and Dwivedi (2012) reported four studies that used trust as one of the determinant of user 

intention in UTAUT; but none of these studies tested user trust on e-learning system.  

Hence, on the basis of the gaps identified with respect to KE phenomena and 

UTAUT, this study is of high ―theoretical significance‖. Firstly the study examines user‘s 

technology acceptance behavior for knowledge sharing and seeking separately. Secondly, 

based on the gap reported above; the current study reported trust as an important element 

and the first mediator; that mediates the relationship between UTAUT constructs and user 

ICT usage behavior for knowledge exchange.  
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1.3 Research Problem 

Teachers and students for a longer time period have been associated with 

―traditional teaching/learning method‖; where knowledge is exchanged via face to face 

interactions. But in certain situations (like: unavailability of institutes); students fail to 

continue their education. To overcome this problem, institutes are investing on distance 

educational programs that may help them in delivering lectures through ICT.  

No doubt, globally a tremendous increase in the acceptance of ICT has been 

observed; but in developing countries like: Pakistan; ICT exposure is still low and e-

learning courses are rare. Teachers and students have never been associated previously to 

technology alone as a medium for knowledge exchange; as a result they distrust and resist 

using the ICT. In reality, they might consider ICT useful as it is the only medium to seek 

and share knowledge; but may distrust it due to poor IT support or computer skills. 

Therefore the current study investigates  

Which UTAUT construct will help in building user trust on ICT; that eventually 

influences user intention and ICT usage behavior for knowledge exchange (knowledge 

sharing and seeking).  

1.4 Research Questions 

The key research question of the study is: Does the effect of UTAUT constructs 

(performance expectancy (PE), effort expectancy (EE), social influence (SI) and 

facilitating condition (FC)) on ICT usage behavior for knowledge exchange is mediated 

through user trust and user intention? In order to answer this primary question, it is 

further divided into following sub questions: 
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Research Question 1: What are the effects of UTAUT constructs on user trust? 

Research Question 2: What are the effects of UTAUT constructs on user intention? 

Research Question 3: What is the effect of facilitating conditions on actual ICT usage 

behavior? 

Research Question 4: What is the effect of trust on intention and ICT usage behavior? 

Research Question 5:   What is the effect of user intention on ICT usage behavior? 

Research Question 6: Does trust and intention sequentially mediate the relationship 

between UTAUT construct (PE, EE, and SI) and ICT usage 

behavior?  

Research Question 7: Does trust mediate the relationship between facilitating condition 

and ICT usage behavior?  

1.5 Research Objectives 

The main objective behind conducting this research is to test whether trust and 

intention mediates the relationship between UTAUT construct (performance expectancy 

(PE), effort expectancy (EE), social influence (SI) and facilitating condition (FC)) and 

user ICT usage behavior for knowledge exchange. In order to achieve primary objective, 

the following sub-objectives are proposed: 

i. To investigate the relationship between UTAUT construct and user trust. 

ii. To investigate the relationship between UTAUT construct and user intention. 

iii. To investigate the relationship between facilitating condition and actual ICT 

usage behavior. 

iv. To investigate the effect of trust on intention and ICT usage behavior. 

v. To investigate relationship between intention and ICT usage behavior. 
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vi. To investigate and analyze the mediating effect of ―trust‖ and ―intention‖ between 

UTAUT construct (PE, EE, and SI) and ICT usage behavior. 

vii. To investigate and analyze the mediating effect of ―trust‖ between facilitating 

condition and ICT usage behavior. 

1.6 Significance of the Research 

1.6.1 Theoretical Significance 

The current study put on significant contribution to the existing literature of 

knowledge management and information systems.  First: this study presents new 

directions for the researchers by identifying and reporting the two aspects of knowledge 

exchange (i.e. knowledge sharing and knowledge seeking). Second: as limited studies 

have used UTAUT for testing e-learning acceptance (Sumak et al., 2011); therefore 

empirical testing of mediating role of online trust between user ―technological, 

psychological and environmental‖ beliefs and behavioral outcomes will add in the 

existing UTAUT literature. Third: according to the author‘s knowledge, till date research 

conducted to test user trust on e-learning for knowledge exchange is insufficient (Wang, 

2014). Although research has been conducted to examine factors that build user‘s online 

trust; but for e-commerce sites only. Hence, the proposed links in this dissertation will 

present new ―theoretical directions‖ as well as the base for future research in these two 

areas.   

1.6.2 Practical Significance 

Most of the studies that have tested the actual and extended version of UTAUT, 

were conducted either in developed countries or in western settings; thus leaving doubt 
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whether these ―models‖ were significantly applied in developing countries or not. Similar 

concept was presented by  Boyacigiller and Adler (1991) in their study; that there is an 

apparent need to modify and apply the theories developed and tested in western countries, 

when used in countries governing different cultural settings, norms, traditions; and 

dedicated local and international researchers should be asked to fill the gap existing in 

this area. 

Moreover, Venkatesh et al., (2012) after testing UTAUT 2, in future direction also 

illustrated the need to test the theory in other countries and have suggested using other 

related variables that ―help increasing the applicability of UTAUT to a wide range‖. 

Hence, the relationship suggested in this study provides considerable implications for 

designers, IT support managers and top management of the universities in Pakistan. Like: 

the theoretical framework can be used (1) as a ―designing tool‖ by the designers, to 

investigate which construct fails to explain user ICT usage behavior for KE; and (2) by 

the top-management to identify where investment is needed to be made i.e. whether IT 

managers should be asked to develop ICT more easier, useful with more technical 

supports, or IT support office should be asked to perform accordingly as needed. 

1.7 Structure of the report  

The research report shall consist of following chapters.   

i. Chapter 1 outlines the background of the study; research gap and significance; 

research problem; research questions and objectives of the study.  

ii. Chapter 2 is dedicated to the literature review. It explains the variables and their 

relationships followed by the hypotheses of the study.   
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iii. Chapter 3 includes the research design and methodology. It explains the sampling 

design; research instrument; scale of measurement; data collection method and 

statistical tools to be used in the study.   

iv. Chapter 4 deals with the results and their analyses.  It includes the results of 

reliability and validity tests; demographic characteristics and findings of the 

hypotheses testing. 

v. Chapter 5 presents the discussion and findings of the study. It further highlights 

strengths and contributions; limitations and future research directions; 

implications of the study followed by conclusion of the study.  
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CHAPTER 2 

LITERATURE REVIEW 

2.0 Introduction 

This chapter presents literature review on (1) Knowledge and knowledge 

management (2) Knowledge exchange (3) Trust on technology (4) Past theories 

developed for evaluating users ―technology acceptance behavior‖ (5) Proposed 

relationships between variables of this study (as shown in figure: 2.1). Till date, various 

empirical and theoretical researches have been reported explaining ―user technology 

acceptance behavior‖ for knowledge sharing (Yoo & Huang, 2013; Esmaeilzadeh, 

Sambasivan, Kumar & Nezakati 2013; Ryu, Hu & Han, 2003 and Kankanhalli, Tan & 

Wei, 2005a). But limited studies investigated, about what makes users accept technology 

for knowledge seeking. Moreover, after the analysis of existing literature, current study 

also identified the importance of trust in building ―user technology acceptance behavior‖ 

for knowledge exchange. Studies revealed that to make any online exchange relationship 

successful trust on ICT plays a vital role (like: Gefen, Karahanna & Straub, 2003; 

Corritore, Kracher & Wiedenbeck, 2003; Wang, 2014 etc). Although trust in online 

shopping w.r.t e-vendor has been extensively studied and tested, but literature revealed 

that limited studies were conducted on user 
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trust w.r.t technology artifacts (e.g. Muir & Moray, 1996; Lee & See, 2004; Wang & 

Benbasat, 2005; Lippert, 2007; Lankton & McKnight, 2011; McKnight, Carter, Thatcher 

& Clay, 2011; Thatcher, McKnight, Baker, Arsal & Roberts, 2011) and specifically on 

―virtual teaching/learning environment‖ (Wang, 2014). Therefore inorder to address the 

above-mentioned gaps, current study examines factors building user trust that influences 

user intention and ICT usage behavior for knowledge sharing and seeking. 

2.1 Knowledge 

To comprehend the importance of ―knowledge management‖, there is a need to 

understand knowledge and its importance in organization. Knowledge has been 

recognized as an ―intangible asset‖ (Sveiby, 1997) that is available in the minds of the 

human and is difficult to measure (Uroso, Sharratt, Tsui & Shekhar, 2007). Philosophers 

from ancient times till date; have been working on describing knowledge; hence resulting 

in forming a whole new ―branch of philosophy‖ called ―epistemology‖ that exclusively 

works on explaining knowledge. The most classical and philosophical explanation of 

knowledge is described as something ―justified, true, and belief‖ (Nonaka, 1994); which 

means knowledge is developed through individual‘s personal belief; and its 

validity/truthfulness is based on the process of its justification. Hence, ―it is through 

knowledge that we perceive the world around us; and interpret and respond to external 

stimuli‖. At one time it influences one‘s actions and at the other it is derived through 

actions and expressions (Argyris & Schon, 1977). In oxford English dictionary (2015) 

knowledge is defined as ―facts, information and skills acquired through experience or 

education; the theoretical or practical understanding of a subject‖ whereas Davenport and 

Prusak, (1998) defined knowledge as ―a fluid mix of framed experience, values, 
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contextual information, and expert insight that provides a framework for evaluating and 

incorporating new experiences and information‖. 

Organizations can achieve competitive position and benefit by utilizing 

knowledge. It is available in the form of experience, learning, ideas and thoughts of 

employees. But organizations are unaware of what it has and how efficiently it can 

acquire and use it (Davenport & Prusak, 1998). Knowledge in organizations is available 

either within employees or in documents, repositories, processes, operational routines, 

norms etc. Organizations should come up with a mechanism to extract knowledge and 

make them available in a single location inorder to make better and timely decision.  It is 

said that productivity and effectiveness of an organization is dependent on its ability to 

manage and capture knowledge in today‘s world. In the last 40 years industrial workers 

were helping their firms in making things and achieving profits. Their experiences and 

ideas were a great support to industries. But now the numbers of these loyal workers has 

decreased (Dalkir, 2005), due to the increase in competitors and more opportunity to 

switch jobs. In order to overcome this loss, organizations are investing in knowledge 

management systems, where individual‘s knowledge (tacit and explicit) is captured, 

saved and shared when required. 

2.2 Knowledge Management (KM) 

Knowledge management concept is not a new one, although the term got popular 

in late 1980‘s; but teachers, writers, philosophers and librarians were aware of this 

concept and were making best use of it in earlier days. Like: Dalkir (2005) reported the 

example of ―time immemorial, the elder, the traditional healer and the midwife in the 

village that have been the living repositories of distilled experience in the life of the 
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community‖.  Similarly, there are examples of ―narrative repository‖ where people have 

been sharing their knowledge and experiences, like in: small-town meetings, training 

sessions, mentoring sessions etc. Hence in those days instead of technology, only 

―people‖ were the means to transfer or share knowledge.  

Wells (1938) for the first time named this concept as ―World brain‖ and described 

his vision of building a universally accepted ―intellectual organization‖ for ―clarification 

of knowledge and ideas‖. In addition he also predicted the importance of ―world wide 

web‖ but in an idealized way i.e. by explaining that the world is full of unused and 

unassembled knowledge that should be captured, codified, shared, enriched and 

disseminated (as cited in Dalkir, 2005). But to bring this unused and unassembled 

knowledge into usable form; Drucker (1999) presented the need of having knowledge 

workers and suggested that ―the most valuable asset of a 21st-century institution (whether 

business or non-business) will be its knowledge workers and their productivity‖. 

Knowledge workers are ―individuals involved in the chain of producing and distributing 

knowledge products‖, and so help in forming a learning organization that can function in 

an atmosphere of instability and change (McKercher & Mosco, 2007). Later, Nonaka and 

Takeuchi (1995) proposed a knowledge spiral model (known as: SECI) that explains 

―how knowledge is produced, used, and diffused within organizations and how this 

contributes to the diffusion of innovation‖. In 2001 editor of ―Harvard business review‖, 

Thomas A. Stewart, published an article on significance of ―intellectual capital in 

organization‖, and highlighted the need of establishing a separate KM discipline and 

offering post graduate programs with specialization in KM.  
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Till date, extensive research has been conducted on ―Knowledge Management‖ 

(KM) and numerous definitions are proposed and confirmed, but still researchers decry 

the failure to provide a ―universally accepted definition of KM‖ (Zou & Lim, 2002; 

Uriarte, 2008). Similar observation was stated by Dalkir (2012) after conducting an 

―informal survey‖. Approximately, 100 plus definitions of KM were identified; but when 

analyzed it was revealed that these definitions could be distinguished on the basis of three 

perspectives i.e. they can be ―result oriented‖, ―process oriented‖ or ―technology 

oriented‖ (Benjamins, 2001 cited in Uriarte, 2008).  Researchers suggested result-

oriented definition of knowledge management as: ―to have the right knowledge at the 

right place, at the right time in the right format‖; process-oriented definition as: ―the 

systematic management of process by which knowledge is identified, created, gathered, 

shared and applied‖ and the technology-oriented definition of KM as ―business 

Intelligence + collaboration + search engines + intelligent agents‖.   

From these definitions it can be concluded that for successful knowledge 

management a series of activities should be performed, for which numerous models, 

cycles, and technologies have been proposed (Wiig, 1993; Dalkir, 2005) that help in 

capturing and protecting knowledge from misuse. No doubt, KM has gained much 

consideration in the ―business world‖ (Chatzoglou & Vraiamki, 2009), where 

organizations are investing on ―systems‖ to capture intangible knowledge of their 

employees and explicit knowledge of the organization (available on papers). But only 

valuable intangible knowledge is converted into explicit knowledge and is stored in the 

knowledge-based system of the organization that can be retrieved when needed. 
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2.3 Knowledge Exchange (KE)  

Knowledge exchange is regarded as of great importance in ―distributed 

organizations‖, because the success and effectiveness of such organizations are based on 

how well the knowledge is shared between individuals working in different units or 

departments (Gressgard, 2014a). Knowledge sharing is one of the aspects of knowledge 

exchange that contributes in getting competitive edge, organizational innovation (Wang 

& Wang, 2012) and improvement. And to make such ―exchange relationship‖ successful, 

it is important to investigate what makes user share and seek knowledge (Kankanhalli et 

al., 2005a &b). Extensive research has been conducted on examining factors influencing 

user technology acceptance behavior for knowledge sharing; but few studies investigated 

individuals‘ behavior for knowledge seeking (as cited in Lai, Chen & Chang, 2014). 

Moreover, review of past research papers also revealed that researchers had been using 

the term knowledge sharing for knowledge exchange (Wang & Noe, 2010) and 

knowledge contribution for knowledge sharing, whereas, knowledge sharing is similar to 

knowledge contribution/donation; and is one of the aspect of knowledge exchange. 

To understand knowledge sharing and its similarity to knowledge contribution 

and donation; some definitions of past researchers were reviewed. Like: Senge (1997) 

reported that sharing of knowledge takes place ―when people are genuinely interested in 

helping one another‖ and Wang and Noe (2010) defined it as ―employees providing 

knowledge to others‖. Similar concept was reported by Van den Hooff and De Leeuw 

van Weenen (2004) explaining knowledge donating behavior as ―communicating to 

others what ones personal intellectual capital is‖; by Chen and Hung (2010) while 

reporting knowledge contributors as the ones those ―amenable to donating their 
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knowledge‖ and by He and Wei (2009) illustrating knowledge contribution in KMS as 

―codification and storage of existing knowledge into knowledge repositories or 

databases‖. The analysis of the above mentioned definitions on knowledge sharing, 

donation and knowledge contribution illustrated that these terms are similar and explain 

only one aspect of KM i.e. to share knowledge. Therefore, they should be considered 

same while conducting research.  

After reviewing literature on ―knowledge exchange‖ following theoretical gaps 

were identified: First: as discussed above that term knowledge sharing and knowledge 

exchange has been used interchangeably (Wang & Noe, 2010). Second: the two aspects: 

knowledge sharing/contribution and knowledge seeking has mostly been tested under a 

single variable and tapped by the same respondents, hence failing to address what 

actually makes user share and seek knowledge.  Like: Cabrera, Collins and Salgado 

(2006) conducted a survey to investigate whether knowledge exchange system ―supports 

flow of ideas and experiences‖ among employees or not. For this ―psychological, 

organizational and system-related‖ factors that build employee knowledge exchange 

behavior were studied. And to inquire employees about their behavior, questions on what 

makes them contribute and seek knowledge were asked under a single variable (i.e. 

―knowledge sharing‖). Here researchers referred this knowledge exchange phenomena as 

knowledge sharing; and considered knowledge contribution and seeking as two aspects of 

knowledge sharing. Tseng and Kuo (2014) investigated the influence of social cognitive 

and social capital factors on knowledge sharing behavior (―i.e. resource sharing, 

information exchange, problem solving etc‖) of a user in online learning community. 

Similar to Cabrera et al., (2006) term knowledge sharing was used instead of knowledge 
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exchange and users were asked (via questionnaire) whether online learning community 

supported in responding/answering and acquiring/reading knowledge, or not, under single 

variable.  Similar sort of studies were conducted by Paroutis and Al-Saleh (2009); 

Kankanhalli et al., (2005 a & b); Hu, Horng and Sun (2009) and Lin and Huang (2008) 

with the existence of same gap. In relation to this, Gressgard (2014b) illustrated that 

―future research should explore organizational and individual determinants of 

contributing and seeking behavior‖. Although the gap identified by Gressgard (2014b) 

was for ―distributed inter-organizational environment‖ but highlights the need of 

examining the two aspects of KE i.e. knowledge sharing and seeking separately. Hence, 

the current research keeping in view the above-mentioned gap, conducted two different 

studies: (1) to examine factors influencing user ICT usage behavior for knowledge 

sharing (2) to examine factors that influence user ICT usage behavior for knowledge 

seeking. 

To the best of the researcher‘s knowledge, only He and Wei (2009) investigated 

the influence of ―knowledge worker beliefs in two behavioral contexts‖: knowledge 

contribution and knowledge seeking. This study, very luckily is the first attempt made by 

the researchers to investigate these two contexts, separately, in a single study. However 

Watson and Hewett (2006) also measured these two perspectives separately and their 

study also focused on what made knowledge-based system efficient that ultimately 

increased user frequency of contributing and seeking knowledge; but it lacks in testing 

the behavioral context. As a result, He and Wei (2009) research is the first and according 

to the author‘s knowledge the only one that tested these two behavior types separately. 

But certain limitations and future research directions were proposed by the researchers, 
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first: to further test users knowledge sharing and seeking behavior separately, inorder to 

fill the gap in existing literature; second: as in the study each respondent responds for his 

knowledge sharing and seeking behavior therefore ―there is a danger that they cannot 

distinguish their contribution and seeking perceptions when answering these two 

questions at a time‖. Hence separate respondents should be selected to respond these two 

different types of behaviors. Based on the gap identified from the above literature, current 

study tests users ICT usage behavior for knowledge sharing and seeking and with 

separate respondents.  

2.3.1 Knowledge Exchange in Education 

Organizations developed for providing education to masses (like: schools, 

colleges, universities, training centers etc.) are responsible for fulfilling the main 

―educational objective‖ i.e. to capture and ―transfer knowledge‖ among students or 

learners. Hence, KM in education supports individuals (teachers) to obtain such practices 

that help them transfer knowledge among masses. Wang and Noe (2010) reported this 

transfer or share of knowledge as KE that takes place between students and teachers or 

students and books; and ultimately improves students‘ learning.  

Nowadays, ―educational institutes‖ inorder to accomplish their objective of 

knowledge exchange, are investing on ―Information Communication Technology‖ (ICT). 

It not only helps students to learn, but also supports in collaboration between the students 

and teachers. Theoretically, ICT is considered as the main cause behind the drastic 

change in the teaching and learning process. The traditional teaching method has 

remained the source of educating individuals since long and is still in use, but over past 

years, use of technology has been considered helpful in teaching and learning (Arsham, 
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2002). As a result, different communication devices and application were used to conduct 

smooth process. Like: from 1920s to 1950s educational channels on Televisions and 

Radios were broadcast (Hall, 1999). In 1950s computers were introduced, which with the 

passage of time evolved and developed into an E-learning system.  

Generally, ICT consists of all those communication devices that support distance 

education. It includes radio, mobile phone, TV, computer, network, satellite, WIFI etc. 

that help in maintaining and supporting distance learning and teaching (Johnson, 2007). 

Literature has references depicting three different ways to exchange knowledge using 

ICT: (1) Knowledge can be stored on DVD, CD, and USB, (2) Knowledge can be 

processed using intelligent devices like computer or artificial intelligence, (3) Knowledge 

can be exchanged using TV, radio, Telecommunication technology. Similar concept was 

reported by Blurton (1999), and defined ICT as ―diverse set of technological tools and 

resources used to communicate and to create, disseminate, store and manage 

information‖. 

Among others, the most preferably developed and used ICT for knowledge 

exchange in institutes is ―E-Learning system‖. According to Bloom and Murray (2001) 

―E-learning uses information and communication technology (ICT) to deliver content 

(knowledge and skills) on a one-way [asynchronous] or two way [synchronous] basis‖. 

Welsh et al., (2003) defined E-learning as ―the use of computer network technology, 

primarily, over or through the Internet, to deliver information and instruction to 

individuals‖. Whereas, according to Lee (2009) ―E-learning systems are computerized 

systems in which the learner‘s interactions with learning materials (e.g. assignment and 

exercise), instructors or peers are mediated through technology‖. In general, it reduces 
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time and cost (travelling) and helps in providing distance education by making the 

required lectures available online. 

Earlier ―virtual learning systems‖ (VLS) were considered different from 

―knowledge management systems‖ (KMS), because it was assumed that the former was 

responsible for transferring the knowledge/content to the students, whereas the latter 

(KMS) is responsible for creating, sharing and managing knowledge. But Barron (2000) 

and Allee (2000) investigated that these technologies shouldn‘t be considered separate 

and both equally play part in creating, transferring, disseminating, managing knowledge 

and exchanging it with partners (as cited in Lee, 2009).  

Besides from the benefit of exchanging knowledge among the masses, there are 

certain threats or issues that are perceived by the users that might reduce user trust on 

ICT for knowledge exchange. For example: Ivergard and Hunt (2005) investigated that 

the major issues faced by the students (learners) and the teachers (educators) is the poor 

design. Users feel ―being stressed and badly treated by the system‖, as a result they stop 

using it for knowledge exchange. Similar suggestions were made by Howell, Williams 

and Lindsay (2003), James-Gordon Young and Bal (2003) that system (ICT) should be 

―easy to use‖ and users must be provided ―guidance and support‖ for using the system (as 

cited in Lee, 2009). Even in a survey conducted by EDUCAUSE for investigating top ten 

IT issues of 2015; analyzed that providing IT support to faculty members and students in 

online education is the seventh overall strategic concern in using e-learning system 

(Grajek et al., 2015). Hence, in view of the above research problem, this study 

investigates factors influencing user trust on ICT; that eventually helps in building user 

intention and ICT usage behavior for ―knowledge exchange‖.  
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2.3.2 ICT for Knowledge Exchange in Pakistan 

With most of the advanced innovations with respect to technologies in the last 

decade, the use of social networking sites (SNS) and blogs for knowledge exchange has 

been increased tremendously. Keeping in view this successful use of virtual environment 

for knowledge sharing, organizations are investing on information communication 

technologies (ICTs) for delivering trainings and lectures to employees (Damera, 2015). 

The use of ICT for education has been widely reported by different researchers in 

past (Collis & Moonen, 2012; Bhuasiri, Xaymoungkhoun, Zo, Rho, & Ciganek, 2012). It 

has transformed traditional teaching/learning mode to electronic mode. Researchers have 

referred it with different names like: internet based learning, borderless learning, online 

learning, technology-based or web-based learning. But the most widely used term is e-

learning. E-learning is basically a collaborative learning that uses telecommunication 

technology for delivering knowledge for education and trainings at all levels (Arif et al., 

2014). 

Higher education commission (HEC) is responsible for supervising all degree 

awarding institutes in the country; and is responsible for ensuring quality and availability 

of education to every citizen.  But, still the education system in Pakistan is facing 

challenges at all level of higher education. Statistically, Pakistan Economic Survey 2015-

16 reported adult literacy rate of 58% which is an alarming figure, as under UN 

millennium development Goals (MDGs) of Education, Pakistan was asked to increase its 

literacy rate to 88% (Finance, 2016). This low literacy rate of Pakistan can be due to the 

unavailability of required educational institutes, lack of awareness about the importance 

of education and quality of teachers (Aziz et al., 2014). It is believed that to build up the 
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human capital and knowledge based economy, there is a need to make people aware of 

the importance of education. And for educating the masses living in remote area, e-

learning systems should be implemented. No doubt for this, two public sector universities 

(Allama Iqbal Open University and Virtual University) of Pakistan are playing major role 

by offering distance learning programs. Moreover, other higher educational institutes 

under the guidance of HEC are also investing on the development and implementation of 

ICTs inorder to reach students residing in remote areas; but due to little government 

support, the availability of ICT for knowledge exchange is a challenge (Qureshi, Ilyas, 

Yasmin & Whitty, 2012).  

In reality, e-learning in developing countries like: Pakistan is still in the initial 

phases of acceptance and implementation.  The challenges faced by them are quite 

different from the developed ones like lack of: IT support and infrastructure, Internet 

access, top management support, training centers, availability of electricity, resources, 

cultural barriers and individual characteristics (Farid et al., 2015). Although Higher 

education commission of Pakistan is providing handheld trainings and resources to 

universities for successful implementation of ICT; and presently, information 

communication technology is considered an essential element from the elementary level 

in Punjab Province (Ali, Nargis, Yasmeen & Iqbal, 2015), but still institutes are unable to 

educate masses residing in remote areas of Pakistan; hence resulting in very low literacy 

rate as compare to the required one.  Previously no doubt, studies (Nawaz, 2012; Qureshi 

et al., 2012; Qureshi, Nawaz, & Khan, 2011; Ovais-Ahmad, Markkula & Oivo, 2013; 

Kazi, 2015; Khan & Ahmad, 2015; Haider, Shuwen, Panhwar, 2015; Soomro, Shukui, 

Shaikh, 2015) have been conducted, identifying and testing the predictors and challenge 
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to ICT acceptance for e-learning, e-banking, e-government. But, upto my knowledge, no 

study has reported (1) the acceptance of ICT in the light of knowledge sharing and 

knowledge seeking and (2) factors building user trust on ICT for education in Pakistan.  

2.4 Trust on ICT 

Most of the studies conducted on trust in the past, focused merely on individuals; 

whereas review of literature reveals that limited research has been conducted related to 

trust on technological artifacts (e.g. Muir & Moray, 1996; Lee & See, 2004; Wang & 

Benbasat, 2005; Lippert, 2007; Lankton & McKnight, 2011; McKnight, Carter, Thatcher 

& Clay, 2011; Thatcher, McKnight, Baker, Arsal & Roberts, 2011). This scarcity of 

literature related to trust on technology might be based on the phenomena that as humans 

possess consciousness, agency, volitional behavior (i.e. ability and free will to harm or 

help others) and act as a moral agent whereas technology are non-volitional and are 

dependent on humans; therefore technology cannot be considered as an object to trust 

(Solomon & Flores, 2001), moreover it seems more appropriate and natural to trust a 

human than a technology (Mcknight et al., 2011). In short ―people trust people, not 

technology‖ because trust is ―accepted vulnerability to another‘s. . . ill will (or lack of 

good will) toward one‖ (Friedman et al., 2000).   

But in contrary, studies that supported the notion of relating trust with technology 

have presented a broader view. Like: Reeves and Nass (1996 as cited in Corritore et al., 

2003) reported that in a social relationship, an object to be trusted has to be a social actor. 

As nowadays, technology (e.g. computer, mobile) plays an important role in our society 

so it can be considered as a social actor and so as an object of trust. However, some 

researchers argued that trusting object should possess volitional control and as 
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technology lacks in volitional control therefore cannot be trusted. But in reality, there are 

non-volitional objects that humans trust, like: trust a bridge for a drive or a walk, trust an 

airplane; ―trust an apple tree to bear fruit, i.e. we believe or expect it will do so‖ 

(Thatcher et al., 2011; McKnight et al., 2011) and based on these facts, humans can trust 

technology as well. Moreover, as uncertainty, risk and complexity exist with the use of 

technology, like: system malfunction / failure, uncontrollable outcomes, security issues in 

online shopping etc.; these uncertainties make ―users perceive that they do not have total 

control over technology outcomes‖ and so are open to vulnerabilities, which is similar in 

the case of trust in humans. Hence on the basis of the above-mentioned arguments, an 

object of trust can be technology artifacts.  

To examine, in-depth, the role of trust in different technological contexts; two 

main forms of trust were reported. First: Lee and Turban, (2001); Bhattacherjee (2002); 

McKnight et al., (2002); Gefen et al., (2003); Kim (2008); and Vance, Elie-Dit-Cosaque 

and Straub (2008) investigated initial trust of a user in online-vendor that influences user 

intention to make a purchase. Here initial trust is based on trustor‘s perception prior to 

any direct experience with trustee. Sometime initial trust is referred as calculus based 

trust in which trustor ―shapes trust by rational assessment of cost and benefits of another 

party cheating or cooperating in the relationship‖ (Lewicki & Bunker, 1996). Second: 

sometimes, trustor builds ―knowledge based trust‖ (KB-trust) based on prior experience 

and familiarity with the technology; because he might be using similar type of technology 

in daily routine (like: SNS, COPs, mobile etc.). KB-trust is more lasting because of 

familiarity with the other party and expected idea about the situation and trustee behavior 

(Lewicki & Bunker, 1996). Hence, as trustor is well aware of the technology and its 
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eccentricities therefore he may continue using the technology regardless of any 

―performance lapses and circumstances change‖ (McKnight et al., 2011). No doubt, there 

are studies conducted on technology trust, but limited IS research has investigated KB-

trust in technology (e.g. Pavlou, 2003; Lippert, 2007; Thatcher et al., 2011; McKnight et 

al., 2011). The current study by considering ―social-psychological‖ trust phenomena 

refers KB-trust that influences user intention and ICT usage behavior for KE.  

In recent years, there is an ongoing debate among academicians that whether 

attributes of interpersonal trustworthiness (of social psychological trust) are related to 

technological artifacts or not. Conceptually, based on the evidence and above mentioned 

reasoning no fundamental difference w.r.t trust exists between technology and person 

(Sztompka, 1999; Wang & Benbasat, 2005). But review of literature revealed that to test 

trust on humans and technology; for each different trusting attributes are needed. Like: 

for objects that possess human-like characteristics, interpersonal trusting beliefs – 

―integrity‖, ―benevolence‖, and ―competence‖ were reported. Like: McKnight et al., 

(2002), Gefen et al., (2003) used these beliefs to study users trust on e-vendor. Wang and 

Benbasat (2005) applied interpersonal trusting attributes to study trust on 

recommendation agents that provide advice and guidance to users for a particular 

product. But on contrary, for trust on Microsoft Access (Muir & Moray, 1996) or 

Facebook (Lankton & McKnight, 2011) instead of interpersonal trusting beliefs; 

technology-trusting beliefs (―functionality,‖ ―reliability‖, ―helpfulness‖) were reported. In 

2011, Lankton and McKnight conducted a study to test whether these beliefs were 

distinct from each other or not. Surprisingly, by definitions and concepts similarity was 

reported between functionality and competence; reliability and integrity; helpfulness and 
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benevolence (McKnight et al., 2011; Lankton, McKnight & Thatcher, 2014). Studies 

concluded that these technology-trusting beliefs are based on the ―interpersonal trusting 

attributes‖ that explain ―what technology can realistically do for trustor‖. In general, 

users trust a technology only if it fulfills the perceived expectation (Tan & Thoen 2000) 

i.e. trustee/technology will perform in a way as expected. It is something which occurs in 

an individual mind and is considered as a ―mind model‖. Similar to an offline trust, 

where individual supports an individual on the basis of support and affection, he/she 

receives from the other person; even in virtual world users trust a technology on the basis 

of benefit and fairer support he/she receives from it.  

Till date, various models have been developed and tested the role of trust in the 

area of e-commerce, by examining factors building and promoting trust in online 

shopping (e.g. Jarvenpaa, Tractinsky & Saarinen, 1999; McKnight et al., 2002; Gefen et 

al., 2003; Cheung & Lee, 2006; Ha & Stoel, 2009; Wang, 2014; Li et al., 2012). But there 

is a scarcity of ―empirical and theoretical literature‖ related to trust on technology and 

specifically in the context of ―virtual teaching/learning environment‖ (Wang, 2014). A 

review of literature revealed that the existing studies on trust w.r.t e-learning focused 

either on explaining users trust with perception; information quality and security or how 

trust promoted collaboration and cooperation between virtual teams and supported 

organizational transformation (Hertzum, Andersen, Andersen & Hansen, 2002; Mason & 

Lefrere, 2003; Casalo, Flavian & Guinaliu, 2008; Hashem, 2011; Al-Ani, Redmiles, De-

Souza, Marczak, Prikladnicki , Lanubile & Calefato 2013 as cited in Wang, 2014). 

Therefore, there is a need to come up with a comprehensive and detail understanding of 

the antecedents that influence users trust on ICT for virtual teaching and learning; and 
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eventually helps ―educational institutions and instructors to provide trustworthy, 

sustaining, and successful online courses‖.  

The current study, in relation to the gap identified; investigates which ―user 

belief‖ (UTAUT constructs) builds user trust on ICT that influences user intention and 

ICT usage behavior for KE.  

2.5 Technology acceptance theories 

Dillon and Morris (1996) defined user technology acceptance as ―the 

demonstrable willingness within a user group to employ information technology for the 

tasks it is designed to support‖. Technology acceptance has remained the major area of 

interest for the researchers; and extensive studies have been conducted, that explained 

technology acceptance (business / recreational applications) among users (Dillon, 2001). 

The, review of literature revealed that various models have been developed in the past; 

reporting that the acceptance or rejection of a technology is based on user beliefs, 

characteristics or user psyche. For example:  Fishbein and Ajzen (1975) proposed ―theory 

of reasoned action‖ followed by ―technology acceptance model‖ (Davis et al., 1989) that 

explains user technology acceptance behavior. In addition, other theories have also 

considered environmental, personal and behavioral elements as the main cause behind 

behavioral change, like: ―social cognition theory‖, ―theory of planned behavior‖, and 

―motivational model‖ etc (see Appendix – B). In this section, such different theories and 

models are briefed, followed by the overarching theory of the current study (UTAUT).  
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2.5.1 Theory of reasoned action (TRA) 

In the area of ―social psychology‖, TRA proposed by Fishbein and Ajzen (1975) 

is considered as the first model that was used by the researchers to evaluate ―technology 

acceptance‖. Earlier in 1918-1970, researchers used to measure ―human behavior‖ 

through individual attitude. But, TRA introduced behavioral intention as the main 

predictor of ―human behavior‖, and an indirect effect was reported between attitude and 

behavior.  In addition along with attitude, subjective norm was also considered as the 

second predictor of intention. The reason for spanning the attitude – behavior relationship 

was because of a weak association reported by the researchers in past. Like: Hale, 

Householder and Greene (2002) reported that the evolution of TRA was based on 

―frustration with traditional attitude-behavior research‖ and ―repeatedly weak correlation 

between attitude measures and performance of volitional behaviors‖. 

Although Fishbein and Ajzen suggested two predictors of intention, but they also 

reported that attitude and subjective norm does not weight equally for predicting 

intention. This is because, some individual care little about what others suggest or think 

(subjective norm), and their major concern is what they themselves feel (attitude). Hence 

―subjective norm would carry little weight in predicting behavior‖ (Miller, 2005). 

Till date, TRA have been extensively deployed and tested in various situations 

and different areas like: technology usage behavior; dieting; consumer behavior; 

narcotics, employee stress, trusting belief etc. These studies depicted similar results, even 

after conducted in different countries and cultures; hence, confirming the relationships 

suggested in the theory. In addition, TRA has also been considered as a ground by the 
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researchers to develop new theories (e.g. ―Trust based model‖, TAM, ―TPB‖, and 

―UTAUT‖) and for explaining behavioral relationships. 

2.5.2 Theory of planned behavior (TPB) 

TRA was developed (Fishbein & Ajzen, 1975) to address limitations that were 

encountered by researchers in the past. Their major concerns were that ―behavioral 

intention‖ is not the only predictor of ―human behavior‖, as there are certain external 

factors that influence user actions (i.e. non-volitional behavior) and were not 

―consciously‖ considered when designing TRA.  Hence to address these limitations 

Ajzen (1985) proposed TPB, and introduced ―perceived behavioral control‖ (PBC) as a 

second determinant of behavior. PBC has its roots in self-efficacy and is defined as the 

confidence an individual has on his/her skills to act in a certain way (Ajzen, 1991).   

Ajzen (1985) also investigated that human behavior is based on three salient 

beliefs: ―behavioral belief‖ (attitude towards behavior), ―normative belief‖ (subjective 

norm) and ―control belief‖ (perceived behavioral control); where ―attitude towards 

behavior‖, ―subjective norm‖ and ―PBC‖ influences ―behavioral intention‖; moreover, 

―intention‖ and PBC influences ―human behavior‖ (Ajzen, 1991). 

2.5.3 Technology Acceptance Model (TAM) 

―Technology acceptance model‖ (TAM) (Davis, 1986) is an extension of TRA 

and is considered as an ―information system theory‖ (Technology acceptance theory, 

2015). It explains that the acceptance of a technology is based on some factors that 

actually help individuals in making decision. Originally TAM conceptualized ―attitude‖ 

as one of the attribute, but due to the lack of empirical evidence, the final version 

removed ―attitude‖ from the model. Basically results revealed that ―attitude‖ doesn‘t 
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mediate the relationship between ―perceived ease of use‖ (PEOU) and behavioral 

intention (BI); and ―perceived usefulness‖ (PU) and BI. Hence, TRAs ―attitude‖ was 

replaced with PEOU and PU, whereas ―subjective norm‖ was not included in the study. 

TAM also suggested that PEOU significantly influences PU, i.e. because if the user finds 

technology easier to use, henceforth he/she would consider it useful. 

Over the past 25 years, extensive research have been conducted on TAM, where 

researchers had: (1) tested it in different cultures/regions and for different technology; (2) 

focused on the re-development and testing the validity of the instrument and its scales, 

and (3) developed an extended version of TAM namely: TAM2 and TAM3. The need for 

developing a next version of TAM was based on limitation addressed in the previous 

studies; like identifying and examining the determinants of PU and PEOU, which original 

TAM lacked to explain. 

In relation to this, Venkatesh and Davis (2000) proposed an extended version of 

TAM and named it as ―TAM2‖. The newer version was designed to explain PU and BI in 

the lights of three ―social influence‖ and four cognitive determinants. Hence researchers 

not only included the attributes of original TAM but also related it with ―innovation 

diffusion theory‖ (IDT). As a result, the new model incorporated determinants for PU, 

which were: ―subjective norm‖, ―image‖, ―job relevance‖, ―output quality‖, and ―result 

demonstrability‖. Following this, Venkatesh and Bala (2008) developed a second version 

of TAM namely: ―TAM3‖. It was designed to explain the attributes for PEOU that 

influences ―intention‖. The determinants suggested by the researchers and showed 

significant influence on PEOU were: ―computer self-efficacy‖, ―perceptions of external 
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control‖, ―computer anxiety‖, ―computer playfulness‖, ―perceived enjoyment‖, and 

―objective usability‖. 

2.5.4 Motivational Model (MM) 

Some theories developed by psychologist in the past, were based on human 

motivational factors. Like: ―self-determination theory‖; ―cognitive evaluation theory‖; 

―organismic integration theory‖; ―casualty orientation theory‖; and ―basic need theory‖. 

These theories were further examined and tested in different culture and region for 

validation. When testing the motivational factors for technology acceptance; Davis, 

Bagozzi and Warshaw (1992) developed a model based on ―intrinsic and extrinsic 

motivational factors‖; and considered them as the key determinants of ―user intention‖. 

Their findings suggested that a significant relationship exists between the motivation 

factors and intention. ―Extrinsic motivation‖ was measured using PU items whereas; 

―intrinsic motivation‖ was measured using ―enjoyment‖ items.  Following this, Igbaria et 

al., (1996) proposed three factors (―PU, perceived playfulness and social pressures‖) that 

determine the acceptance of micro computers. The results reported that along with these 

three, ―perceived complexity‖ should also be considered as a key mediating/intervening 

variable. 

Venkatesh and Speier (1999) extended the work of Davis et al., (1992) and 

studied the influence of positive and negative moods in MM. It revealed, how in 

trainings, these moods effect user motivation towards using technology. A longitudinal 

study was conducted at four different time period: pre-experiments, post training, after 

six weeks of usage and after 12 week of usage. Results revealed that positive moods 

during training increases ―intrinsic motivation‖ and ―intention‖ that will not sustain for 
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post 6 weeks of training, whereas negative mood decreases  ―intrinsic motivation‖ and 

―intention‖ that will sustain for post 6 weeks and so on. 

2.5.5 D-TPB and C-TAM-TPB 

In 1995, Taylor and Todd developed and tested two theories namely: 

―decomposed theory of planned behavior‖ (D-TPB) and ―combined-TAM-TPB‖; which 

concatenates attributes of ―theory of planned behavior‖ (TPB); ―theory of reasoned 

action‖ (TRA) and ―innovation diffusion theory‖ (Taylor & Todd, 1995 a & b). The 

research revealed that although TRA and TPB have successfully explained the human 

behavior, but D-TPB has explained it in a much better way, as compare to previously.  

In D-TPB, Taylor and Todd (1995 a) included 3 elements of innovation 

(―compatibility‖, ―complexity‖, and ―relative advantage‖) to explain user behavior. These 

constructs were analyzed, in relation to the analysis conducted by Moore and Benbasat 

(1991). In D-TPB, the main determinants of intention were the same as that of TPB i.e. 

―attitude‖, ―subjective norm‖, and ―perceived behavioral control‖(PBC); where (1) 

attitude was tested using 3 determinants namely: ―compatibility‖, ―ease of use‖, ―PU‖;  

(2) subjective norm was tested using: ―peer influence‖ and ―supervisor influence‖; and  

(3) PBC was tested using: ―efficacy‖ and ―facilitating conditions‖ (Taylor & Todd, 1995 

a). Basically in organizations, subordinates, peers, and superior are considered as three 

referent groups; and each one has their own perception regarding IT usage. Like: it can be 

a possibility that peers opposed the usage of technology whereas superiors motivate 

subordinates to use them. Therefore two separate determinants of subjective norm have 

been reported in the study.  In the same year, Taylor and Todd (1995 b) presented their 

second study and evaluated students‘ voluntary behavior towards computer. The study 
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combined the attributes of TAM and TPB; by referring PU and PEOU as two attributes of 

attitude. 

2.5.6 Model Of PC Utilization (MPCU) 

Due to the lack of research conducted in describing the relationship between 

salient beliefs, and other behavioral elements; Triandis (1979) proposed a theory that 

explained human behavior and included attributes that can be incorporated in any study 

conducted in any region/culture. Triandis explained behavior as an ―objective 

consequences‖ that occur within an individual and make them reinforced them. He 

further reported that ―reinforcement‖ influences ―perceived consequences‖ of a human 

behavior in two ways: (1) it alters the ―perceived probability‖ and (2) their values. Hence 

Triandis proposed a framework with the following attributes: ―habit‖, ―relevant arousals‖, 

―facilitating condition‖, ―personality‖, ―social factor‖, and ―experience‖ that influence 

―human behavior‖. 

Based on the working of Triandis (―Triandis Framework‖), Thompson et al., 

(1991) developed a model of PC Utilization. They suggested that the usage of PC is 

based on ―feeling/affect‖, ―social norms‖, ―habits‖, ―consequences‖, and ―facilitating 

condition‖. However ―perceived consequences‖ was measured using ―complexity‖ and 

―job fit‖; whereas, ―long-term consequences‖ was based on future planning. The study 

was conducted in one organization and the sample were managers who voluntarily use 

PC for performing office task. Except ―facilitating condition and affect‖, all other 

attributes showed significant relationship to PC usage. In 1994, Thompson et al., 

extended their work and introduced ―user experience‖ as a factor that possesses a direct 

and indirect effect on ―PC usage‖. 
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2.5.7 Innovation Diffusion Theory (IDT) 

The concept of diffusion is not a new one, and has its roots back in the beginning 

of 19
th

 century, when Sociologist and Anthropologist were working on it; whereas, the 

term ―diffusion‖ was evolved by European scholars. Rogers (2003) in his research, 

reported two events that supported the development of ―diffusion theory‖: (1) ―Iowa 

Hybrid Seed Corn study‖ by Ryan and Gross (1943), who developed ―Diffusion 

Paradigm‖; (2) ―analytical observation made from viewing legal cases and social trends‖ 

by Tarde‘s; where researcher worked on the area of ―imitation‖. It is now known as 

―adoption‖ and is considered as one of the most important variable in ―diffusion‖ study. 

By 1950‘s and 60‘s, the theory was extensively applied to study innovations in the 

areas of agriculture, organization, information system. Moreover, earlier research 

conducted on ―diffusion‖ focused merely on ―people difference‖ not on ―innovation 

difference‖.  Therefore, based on the limitations reported by the researchers, Rogers 

(2003) put forwarded five ―perceived‖ attributes of innovation (1) ―relative advantage‖, 

(2) ―complexity‖ (3) ―compatibility‖ (4) ―trial-ability‖ (5) ―observe-ability‖. In many 

studies these attributes were used to evaluate user perception towards the adoption of 

innovation technology. 

In 1991, Moore and Benbasat reported that a poor instrument was used in 

―information system‖ research for studying ―adoption of innovative technology‖, 

therefore researchers after adding two more attributes: ―voluntariness‖ and ―image‖ 

developed a 34-item questionnaire to evaluate user perception regarding technology 

innovation, adoption and diffusion of technology. Earlier Rogers named these attributes 
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―innovation attributes‖, but researchers after the addition of two more constructs named it 

―perceived attributes of innovation‖ (PCI). 

In 1998, Agarwal and Prasad added a new construct ―personal innovation in IT‖ 

(PIIT) and hypothesized its moderate effect on ―individual perceptions about a new 

technology‖. Based their work on Tornatzky and Klein (1982), three innovation attributes 

(―relative advantage‖, compatibility‖, ―complexity/ease of use‖) were considered related 

to their study on ―technology acceptance‖. Later based on the results of their study, PIIT 

was considered as an attribute that influences user behavior towards the acceptance of 

innovative technology. 

In 1999, Karahanna, Straub and Chervany concatenated ―diffusion theories‖ and 

―attitude theories‖ and developed a theoretical framework that tested pre and post 

adoptions. Two attributes of Rogers: PU and PEOU; two of Moore and Benbasat: ―result 

demonstrability‖ and ―image‖ and one ―social norms‖ were opted for study. Their 

findings suggested that without IT experience, before ―adoption‖, all the attributes 

influence significantly towards attitude. But with technology experience, only PU and 

image has influenced attitude (Krahanna et al., 1999). 

2.5.8 Social Cognitive Theory (SCT) 

Miller and Dollard (1941) developed a ―social learning theory‖ (SLT); which was 

later extended by Bandura and Walters (1963) by incorporating the concepts of 

―observational learning‖ and ―vicarious reinforcement‖. Basically a series of experiments 

(like: ―Bobo doll Experiment‖) were conducted; where children behavior was observed. 

The results of the experiment revealed that children behave in a way they see or observe 

their adults. Hence in the above experiment they behaved aggressively after observing an 
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adult aggressive ―behavior‖ towards the doll and so vice versa. Following this, Bandura 

(1977) while explaining person‘s behavior investigated that, a direct association exists 

between ―perceived self-efficacy‖ and ―behavioral change‖.  

In 1986 Bandura expanded his previous work and developed ―social cognitive 

theory‖ (SCT). He replaced the term ―learning‖ to ―cognitive‖, believing that cognition 

plays a major part in executing behavior that‘s further influenced by behavioral, personal 

and environmental factors.  In relation, Compeau and Higgins (1995) developed a model 

to test ―computing behavior‖ based on ―cognitive‖ determinants: ―self-efficacy‖, 

―outcome expectation-personal and performance‖, ―affect‖ and ―anxiety‖. 

The findings of their study revealed that ―self-efficacy‖ is the most influential 

variable for determining user behavior. Users with high self-confidence is considered to 

use more computer, possesses enjoyment and positive feelings with less anxiety. In 

addition, ―outcome-expectation-performance‖, ―affect‖ and ―anxiety‖ possesses a 

significant relationship with ―usage‖.  The analysis of the study confirmed the mediating 

role of ―self-efficacy‖, which was further incorporated and tested by researcher in their 

study. 
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2.6 Unified Theory of Acceptance and Use of Technology (UTAUT) 

Before 2003 various models and theories were developed to test user technology 

acceptance behavior. Among these developed models, researchers use to select any one, 

by paying no attention to the contribution made by others. Thus, leaving some important 

factors that must be tested to evaluate user behavior towards the respective technology. 

Therefore, there was a need for a unified view that concatenates all needful elements 

including environmental, personal and behavior characteristics to test technology 

acceptance.  

Venkatesh et al., (2003) analyzed this gap and combined eight leading models of 

―information system‖ that were extensively used and tested by the researchers in past in 

different contexts. They named it as ―unified theory of acceptance and use of technology‖ 

(UTAUT). The actual perspective behind developing a UTAUT was to remove the 

―repetitions‖ and ―redundancy‖ of constructs that existed in theories and models of IS 

suggested by the researchers in past. All the related variables were aligned together and a 

key name was assigned to them. Hence 4 key user beliefs (―performance expectancy‖, 

―effort expectancy‖, ―social influence‖, and ―facilitating condition‖) came up that 

influenced user intention.  

In original UTAUT, longitudinal field study of four organizations was conducted 

on two types of samples (1) to whom technology was mandatory, (2) to whom it was 

optional and is on user need or choice. After conducting the validity test an instrumental 

scale was finalized on which further proposed links were tested. Constructs used for 

testing user intention were performance expectancy, effort expectancy, social influence 

and facilitating condition. 
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Since 2003, UTAUT has been extensively used by the researchers to test user 

behavior towards different technologies like: website (E-banking, E-learning, and 

Online-Shopping etc.), ATM, mobile-phones, software‘s, E-government and 

telecommunication etc (Williams, Rana, & Dwivedi, 2012; Attuquayefio & Addo, 2014). 

In relation to this, Williams et al., (2012) also conducted a meta-analysis and reported 

that out of 450 available studies on UTAUT; 407 studies ―just cited the originating article 

on UTAUT and did make full or partial use of the theory in their research‖. Findings of 

the remaining 43 studies revealed that 21 studies used the original UTAUT constructs, 

whereas 22 studies observed certain modifications by incorporating or excluding certain 

variables from the model.  In order to identify and observe if ―trust‖ was used, these 22 

researches were examined (Appendix - C depicts researcher‘s names, research title, year 

and the external variables; source: Williams et al., 2012). The findings revealed that 4 

studies used trust as a construct to explain behavioral outcomes. However, they failed to 

study the mediating role of trust between UTAUT constructs (PE, EE, SI, and FC) and 

user intention to use technology in ―virtual teaching/learning environment‖. Hence the 

gap identified in the current study is in-align with the findings revealed in the meta-

analysis reported by Williams et al., (2012) 

In addition, researchers even retested the validity of the instrument used in 

UTAUT. Like, Li and Kishore (2006) conducted a research to evaluate the ―invariance‖ 

of the UTAUT scale among different populations. Users from multiple subgroups of 

population were requested to assess the web based system. Subgroups were made on the 

basis of age, gender, experience with the computer and with the respective web based 

system, along with the frequency of the user using web based system.  The study 
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interpreted that the scale used in UTAUT for evaluating the user acceptance behavior 

remains consistent to the original UTAUT result. 

In 2012, a second version of UTAUT was developed by Venkatesh et al., with an 

extension of parameters to test mobile Internet acceptance. New constructs were 

incorporated to test behavioral intention i.e. habit, hedonic motivation, and price value. In 

addition, researchers (Venkatesh et al., 2012) suggested that in future other related factors 

should be incorporated and the said model should be tested in different context (i.e. for 

different technology) in order to test the generalizability of the model.  

Keeping in mind the suggestions put forth by the researchers, the current study, 

firstly: used UTAUT to test user (teacher and student) ICT acceptance behavior for 

knowledge exchange and secondly: proposed ―trust on ICT‖ as a first mediator. The next 

section elaborates the relationship between the variables on the basis of the research gap 

identified in the first chapter.  

2.7 Performance Expectancy (PE) 

Performance Expectancy (PE) is one of the constructs of UTAUT and defined as 

―the degree to which an individual believes that using the system will help the user to 

attain gains in job performance‖ (Venkatesh et al., 2003), and according to this study its 

knowledge sharing and seeking. PE is a key name assigned to five different constructs 

that were considered similar, based on their definitions and purpose of use (see Appendix 

- A). The constructs were: ―perceived usefulness‖ (―TAM, TAM2, TAM3, C-TAM-

TPB‖); ―extrinsic motivation‖ (―Motivational Model‖); ―job-fit‖ (―Model of PC 

Utilization‖ (MPCU)); ―relative advantage‖ (―Innovation Diffusion Theory‖); ―outcome 
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expectation‖ (―Social Cognitive Theory‖). The similarities among these five constructs 

were also reported and confirmed by the researchers in the past like:  

1. Davis et al., (1992); Igbaria et al., (1996); Venkatesh and Speier (1999) in their 

research reported the relevance between ―perceived usefulness‖ (PU) and 

―extrinsic motivation‖;  

2. Triandis (1979), Thompson et al., (1991) reported ―job-fit‖ pertinent to PU;  

3. Davis et al., (1989); Moore and Benbasat (1991); Plouffe et al., (2001) 

investigated the similarity between ―relative advantage‖ and PU;  

4. Whereas, Compeau and Higgins, (1995) found PU, ―outcome expectation‖ and 

―job-fit‖ similar.  

In UTAUT, PE was reported as a strongest predictor of ―user intention‖; explaining 

that users‘ willingness to accept and use a technology is based on how much they find the 

technology useful and supportive in performing a respective task. The relationship 

between the two has been extensively referred and tested; but on the basis of the gap 

identified from the available literature, the current study illustrates that the relationship 

between PE and user behavior is mediated through both trust and intention. Sub-section 

2.7.1 and 2.7.2 present a detail literature review on the proposed direct links of: PE with 

trust and PE with behavioral outcomes.  

2.7.1 PE relationship with Trust 

Trust is considered as an important element that reduces users perception related 

to uncertainty and risk associated with the technology. As online learning is a new form 

of educating individuals, high uncertainty and risk exist. This may be because previously, 

the teachers and students have been associated to traditional teaching/learning methods; 
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therefore online teaching/learning is less known to students and teachers. Moreover, as 

student and teacher cannot physically communicate with each other; therefore it is 

believed that ICT makes it difficult for them to deliver and understand the lecture. Wang 

(2014) reported that for teachers and students it‘s not an easy decision to opt for virtual 

learning; as fear w.r.t wastage of money, time, unavailability of Internet and failure to 

deliver or explain lecture due to the absence of face-to-face interaction exist. Hence to 

make ICT trustworthy for teachers and students, it is important that ICT fulfills the goal 

or objective which it is designed for. Similar to this, Suh and Han (2002) conducted a 

study on Internet banking and reported perceived usefulness as one of the essential 

factors that influenced user trust. Their study revealed that ―Internet banking is of great 

benefit to customers‖ as it saves time and cost, with zero location dependence, quick 

feedback and with more updated services. These features associated with Internet 

banking, increased the performance of banking activities; which eventually influenced 

customer trust.  

In general, trust is based on four essential beliefs (―competence belief‖, 

―fulfillment belief‖, ―dispositional belief‖, ―dependence belief‖) that explain that 

customers trust a technology only if they believe: (1) it will accomplish the required 

output/goal,  (2) it is the best option to rely on for fulfilling the requirements and (3) the 

system is actually willing to complete the task assigned to it (Castelfranchi & Falcone, 

1998 cited in Tan & Thoen, 2000). For example: system operator trusts an automated 

system is dependent on its ―perceived technological competence, performance‖ and its 

usefulness (Lee & Moray, 1992). Similar suggestion was proposed by Kini and 

Choobineh (1998) explaining that trust on e-vendor for an online shopping is very 
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important. And for a user to make an online transaction, he/she must trust a technology 

which is based on the competence and performance of the technology in use.  

Hence, on the bases of these arguments the current study proposed hypothesis 1; 

―performance expectancy‖ influences user (teacher and student) trust on ICT (see table 

2.1). 

2.7.2 PE relationship with Intention and ICT usage behavior 

The relationship between PE and ―behavioral outcome‖ is based on a 

phenomenon that within an organization, users develop their intention inorder to perform 

certain actions. And these intentions or willingness is based on the belief that performing 

a particular action will increase their job performance. Hence in an organization if an 

employee intends to perform well, it is actually based on his/her perception regarding 

getting reward in the form of ―pay increase or promotion‖ (Davis et al., 1989). Therefore, 

user intention in direction to such ―means-end behavior‖ is based on ―a cognitive 

appraisal of how it [system] will improve their job performance‖. In conclusion, the 

findings of the study conducted by Davis et al., (1989) revealed that perceived 

technological usefulness possessed a positively significant and stronger relationship with 

―intention‖ and ―usage behavior‖.  

The constructs of PE has remained the strongest predictor of ―behavioral 

intention‖ in all previously tested models. These findings were consistent in all time 

periods; in voluntary or mandatory settings (Venkatesh et al., 2003) and for different 

technologies like: Netscape, E-Banking, Voice Mail, Social Networking sites, E-mails, E-

Commerce, ATM, E-learning etc (Davis et al., 1989; Davis, 1989; Ramayah, Jantan, 
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Noor, Razak & Koey, 2003; Karahanna & Limayem, 2000; Gefen et al., 2003 Venkatesh 

& Bala, 2008 etc.) .   

Based on the above arguments, the current study elaborates that teacher‘s 

intention to use ICT is based on a belief that knowledge sharing done by ICT will 

enhance his performance. Like: technology would help him to share knowledge quickly, 

free from ambiguity, utilizing minimum time, sharing maximum knowledge with 

minimum effort and overall, it‘s better than the traditional teaching method.  Similarly 

students‘ willingness is also based on his perception towards the usefulness of the ICT. 

Like: as technology is available anywhere and anytime therefore, they can easily 

download lectures, upload solved assignments; ask queries, get in-time feedback etc. 

Hence, on the bases of above mentioned arguments hypotheses 2 and 3 are proposed (see 

table: 2.1). 

2.8 Effort Expectancy (EE) 

―Effort expectancy‖ (EE) is the second most important construct of UTAUT and 

is defined as ―the degree of ease associated with the use of system‖. EE is a key term 

assigned to three different constructs namely: ―perceived ease of use‖ 

(―TAM/TAM2/TAM3‖); ―complexity‖ (―Model of PC Utilization‖ (MPCU)); and ―ease 

of use‖ (―innovation diffusion theory‖ (IDT)). These constructs were used by the past 

researchers and were considered similar by Venkatesh et al., (2003) while developing 

UTAUT; based on their definitions and instrumental scale. The similarities among these 

constructs were also referred in past studies (Davis et al., 1989; Moore & Benbasat, 1991; 

Plouffe et al., 2001; Thompson et al., 1991).   
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Till date, EE has been extensively studied as a determinant of intention; but the 

research gap identified in the current study proposes that the relationship between EE and 

ICT usage behavior is mediated by both trust and intention. Before illustrating how trust 

and intention mediates between EE and user behavior, following sub-section presents a 

detail literature review on direct links between EE and trust and EE and intention.  

2.8.1 EE relationship with Trust 

To make a user feel that the system is trustworthy; it is important to treat weak 

and untrained individuals, positively and impartially (Hart &Saunders, 1997; Kumar 

1996). In a normal business environment where a person gets in contact with a vendor, it 

―subconsciously‖ looks for cues from his behavior and appearance inorder to decide 

whether to trust him or not (Blau, 1964). But in e-commerce sites where the user 

communicates through the technology, it is important for the site to be effortless and less 

complex. These elements eventually help in building user trust (Gefen et al., 2003). 

Similar findings were revealed by Chinomona (2013) while examining user acceptance 

for ―mobile social software‖. The study reported a significant influence of EE on trust; 

revealing that when users perceive ―mobile software‖ effortless, there are more likely 

chances of trusting that software.  

It is believed that perceived ease associated with the use of information 

communication technology (ICT) is essential for ―information gathering‖, as it enhances 

the efficiency of a customer using the system. Therefore, when teachers and students use 

ICT for KE, they consider it trustworthy, if they find it less complex, accessible, with up-

to-date information, ease in uploading, downloading and searching. Hence based on the 

past empirical evidence (Corritore et al., 2003; Gefen et al., 2003) current study 
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investigates the impact of effort expectancy on trust and so hypothesis 1 is proposed (see 

table: 2.1).  

2.8.2 EE relationship with Intention and ICT usage behavior 

Researchers have found a significant impact of EE on user intention (Agarwal & 

Prasad, 1999; Davis, Bagozzi & Warshaw, 1989; Hu, Chau, Sheng, & Tam, 1999; 

Jackson, Chow, & Leitch, 1997; Venkatesh, 1999; Thompson et al., 1991) and reported it 

as a second most important determinant of technology acceptance. According to Davis et 

al., (1989, 1992) easier system helps employee perform at workplace with less effort, 

hence resulting in accomplishing more task in less time period and overall enhancing the 

performance of an employee. It is considered as a ―finite resource‖ making an individual 

perform multiple activities in a less span of time. Although researchers within a single 

study have evaluated it in different time periods (before training, immediately after 

training and after a week or two), but some suggest that EE should not be tested in the 

first phase of technology adoption. This is because users fail to distinguish between ―ease 

of system use‖ and ―ease of learning‖, and when questioned for EE they tap for ―ease of 

learning‖ instead of it (Davis, Bagozzi, & Warshaw, 1992). Similar findings were 

suggested by Venkatesh and Davis (1996) reporting the difference between the expert 

and novice perceived ease of use and intention. The study concluded that in early phase 

PEOU of a user is actually determined by users ―ease of learning the system‖; whereas 

―direct effect of ease of use on user intention, increases over time-period‖. Therefore, it‘s 

more appropriate to test EE as a determinant of intention in next phases.  

Based on the above arguments, the current study elaborates that teachers and 

student‘s intention to use ICT for knowledge exchange is based on how much they find 
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E-learning portals and other ICTs effortless i.e. minimum support/guidance needed for 

using the system (i.e. for downloading and uploading lectures/assignments, give and take 

quiz/projects etc.). Similarly in past, extensive researches (For eg Davis et al., 1989; 

Venkatesh & Davis, 1996; Jackson, Chow, & Leitch, 1997; Agarwal & Prasad, 1999; Hu, 

Chau, Sheng, & Tam, 1999; Venkatesh, 1999; Venkatesh and Davis, 2000; Venkatesh 

and Morris, 2000; Venkatesh et al., 2003, 2012) have been conducted that tested 

significant effect of EE on user intention for different technologies (like ATM, E-

banking, mobile phones, ERP, e-learning, Microsoft Office, Emails etc.). All these 

studies were based on the phenomena that user considers a system good and is willing to 

use only if he/she finds that easy to use.  

Therefore, on the basis of the above-mentioned suggestions, the current study 

proposes a significant impact of EE on intention and usage behavior; and so hypotheses 2 

and 3 are proposed (see table: 2.1). 

2.9 Social Influence (SI) 

Social influence is the person‘s perception that most people who are important to 

him, think that he should or should not perform behavior (Karahanna, Straub & 

Chervany, 1999, Fishbein & Ajzen, 1975). Similarly Venkatesh et al., (2003) defined 

social influence as ―the degree to which an individual perceives that some important 

others believe he should or should not use the new system‖.  

In UTAUT a key name SI was assigned to three constructs that were used by the 

researchers to test the influence of others on one‘s behavior. Constructs that seemed 

similar to ―social influence‖ and referred in UTAUT by Venkatesh et al., (2003) were: 

―social factors‖ (―Model of PC utilization‖); ―subjective norm‖ 
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(―TRA/TAM2/TPB/DTPB/C-TAM-TPB‖); and ―image‖ (―Innovation Diffusion theory‖).  

Their similarities were also acknowledged by past researchers, when defining them in 

their work:  

1. Thompson et al., (1991) proposed ―social norms‖ while designing MPCU and 

referred its similarity with the ―subjective norm‖ used in TRA.  

2. Venkatesh and Davis (2000) in TAM2 related ―social influence" and ―subjective 

norm‖ with image in his work and quoted that ―individuals often respond to social 

normative influences to establish or maintain a favorable image with in a referent 

group‖.  

3. Similarly Moore and Benbasat (1991) in IDT referred image as ―the degree to 

which use of an innovation is perceived to enhance ones status in ones social 

system‖.  

However, ―subjective norm‖ (one of the construct of “social influence”) was 

mentioned as being a problematic aspect by Davis et al. (1989) and was excluded from 

TAM.  Despite this, studies (Taylor & Todd, 1995 a; Venkatesh & Davis, 2000; 

Venkatesh & Bala, 2008) still incorporated this construct.  Similarly, the current study 

proposes and shall test the relationship between SI and trust and SI and intention.  

Relevant literature on the proposed links is given below: 

2.9.1 SI relationship with trust 

It is believe that individual trust an object on the basis of the preferences or 

recommendations from familiar people (friend, family, peers/colleagues, and celebrities), 

but studies also reported trust among dissimilar groups in traditional working 

environment (Williams, 2001). Although distrust among dissimilar groups were assumed 
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and some evidence suggested the same (For e.g. Cox, 1994; Kelly & Kelly, 1991); but 

there are studies that reported a significant level of trust among dissimilar professionals 

(McKnight, Cummings & Chervancy, 1998; Meyerson, Weick & Kramer, 1996). This 

trust among dissimilar groups is due to the positive beliefs and positive influence about 

the competencies of others (Meyerson et al., 1996) as in the case of famous celebrities or 

people in society etc. 

In 1958, Kelman proposed a social influence theory explaining 3 varieties of 

―social influence‖. ―Social identification‖ is one of those that gained major appreciations 

by the theorists. ―Social identification‖ was defined as ―when people are influenced by 

someone who is liked and respected, such as famous celebrity‖ (Social Influence, 2015) 

or ―when people adopt behavior to achieve a satisfying and self defining relationship with 

another person or group‖ (Kelman, 1958). Hence illustrating that ―effective‖, 

―collaborative‖, and ―cohesive‖ working environment within an organization (Hopgood 

& Hirst, 2007) leads to trust, loyalty and productivity (Ho, Kuo & Lin, 2012), whereas 

negative subjective norm leads to distrust of an individual towards an object. For 

example: Azizi (2014) in a study reported the effect of negative subjective norm on 

consumer trust. The research was conducted in Iran on Korean products and found that 

due to negative: (1) words of mouth, (2) social norms, and (3) beliefs upon foreign 

products; the level of trust reduced.  

In most of the empirical studies conducted on e-commerce; researchers examined 

trust using constructs of TAM and TPB. Among them, only PU and PEOU remained the 

center of interest for researchers. Hence the relationship between social influence and 

trust has hardly been studied, although researchers have referred the role of referent 
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groups in defining user‘s online trust. For example, in holistic framework of trust, Li et 

al., (2012) described laws and regulations, trusted known entity as an antecedent of 

online trust. Hence third parties who influence individuals to share knowledge can be 

individuals or organizations whose interests are meant something to others.   

As regard author‘s knowledge, no such research has been conducted where 

explicitly the relationship between SI and trust on any technology artifacts were studied. 

Therefore, the current study, in the light of literature presented above, suggests a positive 

and significant relationship between social influence and trust; and so hypothesis 1 is 

proposed (see table 2.1). 

2.9.2 SI relationship with Intention and ICT usage behavior 

Kelman (1958) reported 3 levels of ―social Influence‖: compliance, identification, 

and internalization.  ―Compliance‖ is when people, in an individual‘s surroundings, think 

that he should adopt the system. Hence, he follows-up with their suggestions and 

establishes his intention to use the system. Venkatesh and Davis (2000) named it as 

compliance effect (“is when people appear to agree with others, but actually keep their 

dissenting opinions private”), and suggested that it occurs only in mandatory situations. 

Moreover, compliance effect is similar to the concept used in TRA namely, ―subjective 

norm‖. Although in TRA ―subjective norm‖ is positively related to intention, but Davis et 

al., (1989); Mathieson (1991) Venkatesh and Bala (2008) did not find a direct 

relationship between the two.  

Second reason through which social influence influences user intention is based 

on concept of internalization (social factor) (Venkatesh & Davis, 2000), which is defined 

as ―when one perceives that an important referents thinks one should use a system, one 
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incorporates the referent‘s beliefs into one‘s own beliefs‖. With reference to this context, 

when a boss or peer suggests that the said system is beneficial, then it is assumed by the 

individual that as a large number of people cannot be wrong at a time, therefore the 

system should be considered useful in its purpose. According to French and Raven (1959) 

internalization is considered similar to ―expert power‖, where ―the target individual 

attributes expertise and credibility to the influencing agent‖ (Kelman, 1958), and it takes 

place regardless of mandatory or voluntary situations (Venkatesh & Davis, 2000).  

Third reason through which social influence possesses a positive relationship 

towards intention is based on the idea of identification (image), which is defined as 

―when people are influenced by someone who is liked and respected, such as famous 

celebrity‖ (Social Influence, 2015). Basically, individuals prefer to use a technology if it 

creates a positive and good image in his social surrounding; and if the system does so, a 

positive intention is built towards the system usage.  

Therefore, based on the above arguments, the current study proposes a significant 

relationship between SI and behavioral outcomes (intention and user behavior) 

(Venkatesh et al., 2003; Schepers & Wetzels, 2007). Hence, hypotheses 2 and 3 are 

proposed (see table 2.1). 

2.10 Facilitating Condition (FC) 

Facilitating condition (FC) is defined as ―the degree to which an individual 

believes that an organizational and technical infrastructure exists to support use of the 

system‖ (Venkatesh et al., 2003) i.e. user ICT usage behavior is based on the support an 

individual gets from organization environment. The definition of FC presented by 

Venkatesh et al., (2003), depicts the concept similar to three different constructs proposed 
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by researchers in past. These constructs were: ―perceived behavioral control‖ (―TPB, C-

TAM-TPB, and DTPB‖); ―facilitating conditions‖ (―MPCU‖); and ―compatibility‖ 

(―IDT‖). All these constructs illustrate the organizational and technical factors that 

support individual to use a system. Researchers in past have acknowledged the relevance 

between these constructs like: Taylor and Todd (1995 a) confirmed the overlapping 

between FC and PBC in ―TPB and DTPB‖. Similarly the items of ―compatibility‖ used in 

IDT matches with ―individual work style and the use of the system in the organization‖. 

Hence from knowledge exchange perspective, hardware and software compatibility and 

facilitating conditions is important, that may affect teacher/student decision to use a 

technology for knowledge sharing and seeking.  

2.10.1 FC relationship with Trust 

Trust on an e-vendor or on a technology explains that it will achieve the required 

outcome. And in order to achieve the required result individuals believe that the objective 

conditions should be available (McKnight & Chervany, 2002). These conditions are in 

the form of ―IT connectivity‖, ―Standards‖, ―guidance‖ and ―in-time feedback‖ (Pavlou, 

Tan & Gefen, 2003). McKnight et al., (2002) investigated a significant influence of 

―structural assurance‖ (SA) on trust, reporting that because of SA user may overcome his 

fear related to use of Internet and will be comfortable using it. Similarly, Lu et al., (2005) 

conducted a study on ―wireless mobile technology‖ and found that the guidance and 

support to use a technology helps in building trustworthy environment, whereas the 

unavailability of live human support in an e-marketplace is the cause of making business 

environment questionable (Karimov, Brengman, Van-Hove & Van, 2011). In addition, 

past research also reported language barrier, outdated technology, and unstable power 
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supply (Oye , Salleh, & Iahad, 2011) as a challenge for knowledge exchange in an 

organization, which eventually affects users trust towards technology (Wang & Noe, 

2010). In order to overcome these issues and to provide support to the users, images and 

video clips are uploaded on the website for the guidance (Karimov et al., 2011). Actually 

it helps in building user belief and trust on the technology, which further influences user 

behavior. Along with the ―social media application‖; guidance in the form of live help 

chat (Qiu &Benbasat, 2005) and use of intelligent software agents also result in building 

user trust on technology (see table 2.1).  

Therefore based on the above mentioned references from the literature; the 

current study proposes a significant relationship between FC and trust. Hence, hypothesis 

1 is proposed. 

2.10.2 FC relationship with Intention and ICT usage behavior 

According to Triandis (1979), a person fails to perform or behave in a way if the 

―objective condition‖ (OC) in the surrounding stops him to do so. Here OC is the 

facilitating condition defined as: ―Objective factors, out there in the environment, that 

several judges or observers can agree make an act easy to do‖. Hence using a technology 

support is one of the elements of facilitating condition that influences users‘ actual usage 

behavior (Thompson et al., 1991). This support an individual gets can be from the top 

management, technical staff etc. that actually helps in building user behavior (Robey 

1979; Schultz & Slevin, 1975). 

Following the research conducted on OC (―individual perceptions of the 

availability of knowledge, resources and opportunities required for performing the 

specific behavior‖); Taylor and Todd (1995) in information system and Ajzen (1991) in 
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psychology have treated it as a ―perceptual construct‖. They considered it as of great 

importance when dealing with user psyche. As a result Ajzen (1985), while explaining 

TPB, reported this construct as a major contribution to TRA; and named it as ―perceived 

behavioral control‖ (PBC). Later, Taylor and Todd (1995 a) introduced two dimensions 

of PBC namely: ―Technology-based facilitating condition‖ and ―Resources-based 

facilitating condition‖.  

In UTAUT, Venkatesh et al., (2003) reported three constructs that have been 

suggested in past and were related to each other (Venkatesh, 2000; Taylor & Todd, 

1995). They are: ―compatibility‖, PBC, and FC. Studies revealed that these constructs 

were significantly and positively correlated with actual use and insignificantly with 

behavioral intention (Thompson et al., 1991; Compeau & Higgins, 1995; Venkatesh et 

al., 2003 and Venkatesh, 2000). The insignificant relationship with intention was reported 

due to the presence of effort expectancy. Because if the user finds technology easy to use, 

so facilitating condition fails to influence behavioral intention in the presence of effort 

expectancy (Venkatesh et al., 2012).  

Therefore current study suggests that FC has an insignificant relationship to 

behavioral intention and significant to ICT usage behavior. Hence Hypothesis 3 is 

proposed (see table 2.1). 

2.11 Trust and Intention 

Trust is considered as an important element in defining situations where 

uncertainty exist (Ba & Pavlou, 2002). It has been observed as a key factor that explains 

most of the successful transactions (Pavlou, 2003) (like e-commerce, virtual teams) by 

influencing ―user intention‖ (Jarvenpaa, Tractinsky & Saarinen, 1999; Gefen & Straub, 
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2003; Gefen et al., 2003).  For example in online shopping it is believed that ―Trust based 

relationships‖ helps in reducing consumers concerns related to uncertainty, ambiguity 

and risk  for an e-vendor or an online shopping website (Wang & Benbasat, 2005); and 

therefore stimulate users positive intention towards the purchase (Jarvenpaa et al., 1999). 

Hence, if users (online shoppers) distrust an e-vendor or a technology, it will stop users to 

shop online (Reichheld & Schefter, 2000). Similarly trust on communicating technologies 

is considered important when forming virtual teams (Jarvenpaa, Shaw & Staples, 2004). 

This is because prior to Internet the only mean through which team members 

communicate were face to face meetings, but as technology has changed the conditions of 

communication (w.r.t physical infrastructure, division of task etc.) therefore members 

might perceive uncertainty and ambiguity when communicating online; as a result they 

resist using technology. Hence, team members‘ trust on communication technologies is 

important as it helps in building their intention that ultimately forms individuals‘ 

behavior (Grabner-Krauter & Kaluscha, 2003).  

Keeping in view the current study, similar trust on ICT is needed in order to build 

user positive intention towards using ICT for knowledge exchange. In general, teacher 

and student has been associated with the  traditional teaching and learning method; and 

educational institutes in order to achieve their man objective arrange face to face lecture 

sessions;  where, with the help of verbal and non-verbal communication, teachers and 

students clear their concepts and ask questions etc. But with the evolution of ICT in 

educational sector, change in the conditions of knowledge sharing and seeking has been 

observed. In such a situation users concerns related to perceived ambiguity, uncertainty 

and risk towards the use of ICT may arise, that negatively influences user intention.  
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Therefore, it is important to know whether teachers and students find ICT reliable, 

helpful for sharing and seeking knowledge, that eventually increases their behavioral 

intention or not. Based on the assertion laid by the past researchers; in the current study 

trust on ICT is proposed as a determinant of user intention. Hence hypothesis 4 is 

proposed (see table 2.1).  

2.12 Intention and ICT usage behavior 

The concept of intention is originally drawn from the field of social psychology, 

where Fishbein and Ajzen (1975) in theory of reasoned action reported that an 

individual‘s specific action or a behavior is determined by his intention. Behavioral 

intention is believed to capture the ―motivational factors‖ that affects human behavior. 

Basically, it explains ―how hard people are willing to try, of how much effort they are 

planning to exert in order to perform the behavior‖ (Ajzen, 1991). In short, stronger user 

intention to act or perform a behavior is directly proportionate to its performance. 

However, user behavioral intention can influence the user behavior only if the behavior is 

under volitional control (i.e. ―if the person can decide at will to perform or not to perform 

the behavior‖) (Ajzen, 1991). And as in the current study PE, EE, SI, trust on ICT 

possess volitional behavior therefore behavioral intention plays an important role in 

forming ICT usage behavior for knowledge sharing and seeking.  

Nowadays, as universities are investing more on the implementation and usage of 

ICT, therefore it is important to understand user intention and the factors that influence 

these intentions. In past, different models (Davis et al., 1989; Davis et al., 1992; 

Venkatesh & Davis 2000; Venkatesh 2000; Venkatesh et al., 2003, 2012; Venkatesh & 

Bala 2008) have been developed and tested; reporting that the appropriate proportion of 
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variance in usage of computer based applications is explained by behavioral intention. In 

relation to this, various meta-analyses in past also revealed positive association between 

intention and actual behavior, like: 0.53 (Sheppard, Hartwick & Warshaw, 1988); 0.53 

(Sheeran, 2002); 0.47 (Armitage & Conner, 2001); 0.45 (Randall & Wolff, 1994). 

Similarly, Pavlou and Fygenson (2006) investigated strong associations between get-

information intention and get-information behavior; and Wang and Noe (2010) proposed 

a significant link between intention and actual knowledge sharing behavior.  Hence on 

the basis of abovementioned arguments, hypothesis 5 is proposed (see table 2.1). 

2.13 Mediating Effect of Trust and Intention between UTAUT 

Constructs (Performance Expectancy, Effort Expectancy, Social 

Influence, Facilitating Condition) and ICT Usage Behavior 

Before 2003, the role of trust in digital world was under consideration and strong 

theoretical support was needed to build the link (Corritore et al., 2003). But in past 10 

years, trust has gathered more consideration ( Li et al., 2012),  and has been considered as 

a key construct in examining individual intention towards online information, online 

transactions and online shopping (Nielsen, Molich, Snyder & Farrell, 2000; Gefen et al., 

2003; Li et al., 2012) etc. In traditional working environment, existence of trust is viewed 

through the level of confidence one has on the other individual w.r.t his 

integrity/trustworthiness (Morgan & Hunt, 1994; Ranaweera & Prabhu, 2003). It can be 

at a Micro-level (for individual) (Rotter, 1967) or Macro-level (for organizations) 

(Moorman, Deshpande & Zaltman,1993) and is reported to have a significant influence 

on user willingness to exchange information, knowledge, money (Wang et al., 2003) or 



62 

any critical decisions. But in digital environment trust is observed as the confidence a 

user has on the technology.  

Hence to understand what builds user trust on ICT, current study proposed 

UTAUT constructs as its determinants; illustrating that, trust and intention sequentially 

mediates the relationship between UTAUT constructs and user ICT usage behavior. 

Details of these are given below: 

2.13.1 Performance expectancy and Effort expectancy 

No doubt, UTAUT has been tested in different context in the past; but the current 

research presents an additional belief ―trust‖ as a first mediator between the UTAUT 

construct and user behavior. Trust is an important element that strengthens many 

transactional relationships (1) based on the benefits related to use of technology and (2) 

by mitigating users perception of uncertainty and risk associated with the technology. For 

example: customers consider Internet banking reliable and helpful based on its benefits 

i.e. 24/7 availability, secure monitoring, with no extra cost. These features enhance 

systems performance; build customer trust and intention that ultimately influence his/her 

behavior (Suh & Han, 2002). Similarly customers may consider online shopping website 

trustworthy based on its typical and easy interface; along with the capability and 

resources available to fulfill the promises. Such effortless and useful e-commerce sites 

build customer trust (Koufaris & Hampton-Sosa, 2004) and intention that eventually 

forms its usage behavior.  

Keeping in mind the current research it can be concluded that using ICT for 

knowledge exchange may mitigate perceptions of insecurity and risks. And to make an 

ICT reliable and trustworthy for knowledge exchange, it should serve to accomplish main 
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educational objectives that is teaching and learning. Hence, ICT usage behavior for 

knowledge exchange is based on how much teachers and students find ICT trustworthy; 

which is further influenced by users perception related to ICT ease of use and usefulness. 

Therefore, on the basis of the above given literature, hypothesis 6 is proposed (see table 

2.1).  

2.13.2 Social Influence 

It is believed that users‘ intention to share knowledge is positively associated with 

the trust they have on technology (Gefen et al., 2003); but literature also reveals that 

social influence affects the quantity and quality of knowledge shared; either done by 

using technology as a medium (Chiu, Hsu & Wang, 2006) or face to face. Similar 

observation was made by Zhou (2011) that in virtual environment, community members 

collaborate with each other; and their intention to use/ participate and share knowledge is 

not only based on any intrinsic or extrinsic motivation but also on perceived social 

pressure.  Social pressure forms social identification that results in higher level of trust 

within the workplace; and makes individuals engage in knowledge sharing activities on 

KMS (Ho, Kuo & Lin, 2012).  

Recently, Azizi (2014) reported the mediating role of brand trust between 

subjective norm and actual consumer purchase behavior. The findings of the study 

revealed that consumers belonging to a society are affected by the social norms and social 

pressures. This perceived pressure helps in building user brand trust i.e. ―consumer 

judgment about reliability of a specific brand‖; and so has an immediate effect on 

behavioral intention. 
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 Keeping in view the findings of Ho, Kuo and Lin (2012) and Azizi (2014) the 

current study proposed that, teachers and students judgment to consider ICT trustworthy, 

helpful and reliable is based on the social influence. As earlier they have been associated 

to traditional teaching/ learning method; therefore, to opt ICT for knowledge exchange 

requires positive feedback, support and influence from the surroundings that help in 

building user trust towards ICT for KE. Therefore, on the basis of the above given 

literature, hypothesis 6 is proposed (see table 2.1).  

2.13.3 Facilitating Condition 

Similar to other salient beliefs referred above, researchers tested the influence of 

FC towards user behavior for different technologies and found a significant relationship 

between the two. For example: (1). PremKumar, Ramamurthy and Nilakanta (1994) 

found ―compatibility‖ (―a construct of facilitating condition‖) as the strongest predictor 

of EDI adoption (Chwelos , Benbasat & Dexter,  2001). (2). Lin (2006) examined the 

influence of FC on user behavior in online communities, (3). Winter, Chudoba & Gutek 

(1998) found its relationship on workers computer usage behavior, (4). Whereas, Hung, 

Ku and Chang (2003) examined its relationship with WAP service adoption behavior.  

Studies have also reported the importance of trust in explaining the relationship 

between FC and user behavior. Like: Ratnasingam and Tan (2003) explained 

―Institutional-based trust‖ (antecedent of trust) as an important concept for explaining 

customer‘s successful E-Marketplace participation. It was believed that IT connectivity 

(IT compatibility, telecom infrastructure and integral integration), standards and 

structural-assurance are the sub-concepts of facilitating conditions that form trust and 

eventually lead to EDI adoption. Similarly, Lu et al., (2005) conducted a study on the 
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adoption of wireless mobile technology and found the mediating role of trust between 

facilitating condition and user behavior. They observed FC in terms of (1) providing 

technical training programs and (2) ―non-technical external controls‖ (like: legal 

protections (governmental and corporate), control and support along with guidance), and 

revealed the importance of trustworthy ―wireless mobile environment‖ in forming user 

behavior. Due to the insignificant relationships reported by the researchers between FC 

and intention in the presence of effortless system, only trust is considered as the mediator. 

Therefore, on the basis of the above given literature, hypothesis 7 is proposed (see table 

2.1).  
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Table 2. 1 List of Hypotheses 

Hypothesis 1 

Hypothesis 1a: UTAUT constructs (performance expectancy, effort 

expectancy, social influence, and facilitating condition) is significantly 

related to users (students) trust on ICT for knowledge seeking. 

Hypothesis 1b: UTAUT constructs is significantly related to users 

(teachers) trust on ICT for knowledge sharing. 

Hypothesis 2 

Hypothesis 2a: Performance expectancy, effort expectancy, social 

influence is significantly related to students behavioral intention  

Hypothesis 2b: Performance expectancy, effort expectancy, social 

influence is significantly related to teachers behavioral intention 

Hypothesis 3 

Hypothesis 3a: UTAUT constructs is significantly related to actual 

ICT usage behavior for knowledge seeking. 

Hypothesis 3b: UTAUT constructs is significantly related to actual 

ICT usage behavior for knowledge sharing. 

Hypothesis 4 

Hypothesis 4a: Students trust on ICT is significantly related to 

behavioral intention and ICT usage behavior for knowledge seeking. 

Hypothesis 4b: Teachers trust on ICT is significantly related to 

behavioral intention and ICT usage behavior for knowledge sharing 

Hypothesis 5 

Hypothesis 5a: Students behavioral intention is significantly related 

to ICT usage behavior for knowledge seeking. 

Hypothesis 5b: Teachers behavioral intention is significantly related 

to ICT usage behavior for knowledge sharing. 
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Hypothesis 6 

Hypothesis 6a: Students trust and behavioral intention sequentially 

mediates the relationship between UTAUT constructs (performance 

expectancy, effort expectancy, and social influence) and ICT usage 

behavior for knowledge seeking. 

Hypothesis 6b: Teachers trust and behavioral intention sequentially 

mediates the relationship between UTAUT constructs (performance 

expectancy, effort expectancy, and social influence) and ICT usage 

behavior for knowledge sharing. 

Hypothesis 7 

Hypothesis 7a: Students trust on ICT mediates the relationship 

between facilitating condition and ICT usage behavior for knowledge 

seeking. 

Hypothesis 7b: Teachers trust on ICT mediates the relationship 

between facilitating condition and ICT usage behavior for knowledge 

sharing. 
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CHAPTER 3 

METHODOLOGY 

3.0 Research design and study context 

The purpose of a ―research design‖ is to plan a layout or a structure, designed by 

the researchers to conduct a study. It helps in maximizing the authenticity of the findings 

by eliminating ―potential errors‖ and enhancing the quality of research elements like: 

―conceptualization‖, ―operationalization‖, ―sampling‖, ―data-analysis‖ and 

―interpretation‖ of the results (Monette, Sullivan, DeJong & Hilton, 2013). According to 

Kumar (2011) research design is a ―procedural plan adopted by the researcher to answer 

the research questions validly, objectively, accurately and economically‖.  Among all the 

other research designs, survey method has gathered major recognition among researchers 

to achieve study objective. 

In this dissertation, two studies were conducted to assess factors determining user 

trust on ICT that influence user intention and eventually ICT usage behavior for 

knowledge exchange. The sampling consists of male and female students and teachers of 

two public sector universities that solely offer distance learning programs. In total, 350 

students and 150 teachers of 2 public universities participated in the survey. In addition, a 

standardized questionnaire was adapted to test the proposed hypothesis of 
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the study, and statistical techniques were used to evaluate the data collected through 

questionnaires. 

3.1 Data collection and Sample 

Population comprises of all individuals, who can be targeted to conduct a research 

on a single phenomenon (Meyers, Gamst & Guarino, 2012). For the behavioral study in 

most of the cases, the population targeted for data collection is ―Humans‖. As for the 

larger population size, it would not be possible to target all of them, so a usable sample 

representing the population is selected, that actually meets the research study.  The target 

samples of this study are teachers and students of two public sector universities (higher 

education institution); that solely provides distance education and use ICT to exchange 

knowledge. For this study, purposive quota sampling technique was used.  

 The variables used in the study are performance expectancy, effort expectancy, 

social influence, facilitating conditions, trust, intention, and ICT usage behavior. Total 

500 (350 students and 150 teachers) respondents who used ICT for knowledge exchange, 

opted to participate in the study. Almost 130 responses were rejected; where respondents 

(1) failed to fill the complete questionnaire; (2) responded at time period-1 (TP1) but 

failed to respond at time period-2 (TP2) or vice versa or (3) responded twice. 

English is the official language for all Pakistani universities. It is considered as an 

appropriate language for conducting research.  Therefore, scales adapted for this study 

were designed in English; and data was collected either online or self-administered. In 

past, same questionnaire was used to conduct research in countries, where native 

language is not English (Oye, Iahad & Rahim; 2012 a & b). For designing an online 

questionnaire Public Platform recommended by Google INC: Google Docs was used. 
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Two Questionnaires were designed i.e. for time period-1 (TP1) and time period-2 (TP2). 

At TP1, questions on variables: performance expectancy, effort expectancy, social 

influence, facilitating condition, trust, and behavioral intention were asked. In order to 

match the response of the subject at TP1 and TP2, respondents were asked to mention a 

unique identity key, like: name; employee ID (for teachers); roll number (for students) 

etc.  

The process for data collection comprised of almost two academic semesters and 

it is an important activity performed for completing PhD dissertation. The respondents 

during the first month of the semester were requested to respond for TP1 questionnaire; 

and after a gap of two months within a semester, the same respondents were requested to 

respond for TP2 questionnaire with different measuring scale. This practice was made for 

the following reasons (1) inorder to avoid the biasness that might occur due to the change 

of the course in the next semester; (2) to control the method biasness issue that might 

occur due to the common measuring criterion and same time period. In conclusion, the 

current study provides the temporal, psychological and measurement separation that 

helps in avoiding common method biasness. Similar to this, past researches conducted in 

the area of information systems measured ―self-reported usage‖ items after an average of 

2 months (Venkatesh & Davis, 2000; Venkatesh 2000; Venkatesh et al., 2003; Sharma et 

al., 2009; Venkatesh et al., 2012), in order to avoid problem of common method biasness 

(Taylor & Todd 1995). In addition respondents were ensured that their identity will not 

be disclosed and strong professional references were used to make teachers and students 

participate in the study.  
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Responses that were found repeated (with the help of same key) or incomplete at 

a single time period were dropped from analysis. In addition, with the help of unique 

identity key, those respondents who responded only for a single time period were also 

dropped from the analysis of the study. Only the researcher of the current study had the 

access to view the data sheet, as the confidentiality of respondents view was maintained. 

Study 1: 

For study 1, subjects selected for conducting study were students, who use ICT 

for knowledge seeking. Respondents were asked to fill questionnaire in two time span: 

TP1 and TP2. For TP1, questionnaire containing items on independent variables (IV) and 

mediators was used; and after 2 months at TP2, items on ICT usage behavior were used. 

In total, 435 respondents responded at TP1 whereas 373 responded at TP2. After deleting 

the incomplete, single-time responded and duplicate cases; in total 350 students (190 of 

AIOU and 160 of VU) successfully participated and filled the complete questionnaire at 

both time periods. The sample consists of 58% males and 42% females. 19 respondents 

were in age of less than 20; 237 were of age 20-30; 87 were of age 31-40 and 7 were of 

age 41-50. All of them use e-learning portal for knowledge seeking. 156 respondents 

were from computer science department and 194 respondents were from management 

sciences department. 

Study 2: 

For study 2, subjects selected for conducting research were teachers, who use ICT 

for knowledge sharing. For this, permanent and visiting faculty members of two public 

sector universities were requested. Similar to study 1, teachers were requested to respond 

at two point of time (TP1 and TP2), with same items and time difference, i.e. 2 months.  
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163 responses were received at TP1 and 159 at TP2. After the scrutiny, in total 150 

usable responses (123 of VU and 27 of AIOU) were selected for data analysis. The 

sample consists of 64% males and 35.30% females. 13 respondents were of age 20-30; 64 

were of age 31-40; 62 were of age 41-50; and 11 were of age 51 and above. They use e-

learning portal for knowledge sharing. 77 respondents were from computer science 

department and 59 respondents were from management sciences department. 

3.2 Measures:  

According to Cavana et al., (2000), for a quantitative study, the most suitable tool 

use for conducting research is questionnaire. Questionnaire comprises of items related to 

different construct and it is used for measuring them (Sekaran, 2003). There are four 

steps involved in developing and using the questionnaire for analysis. First: to outline the 

constructs of the study and their content. Second: to test the content-face validity of the 

scale. Third: performing the validity and reliability test. Fourth: analyzing the data using 

different statistical technique as per scope of the research (Sekaran, 2003). However, 

chapter 3 deals with first two steps only; whereas use of statistical techniques and its 

analysis (step 3 and 4) has been reported in chapter 4. 

To develop a questionnaire for the current research, literature and gap of the study 

with respect to the usage of information systems (particularly distance learning systems) 

were reviewed and constructs were finalized. Literature on the selected constructs helped 

researcher in analyzing and adapting the scale items. Literature revealed that adapting an 

instrument is needed when ―an instrument is not appropriate for the unique participants in 

the study‖ and substantial changes are needed according to the requirement of the study 

like adding, removing or changing the content of items (Korb, 2012). For the current 
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research, previously developed and tested instruments of Venkatesh et al., (2003); Taylor 

and Todd (1995); Davis et al., (1989) and Cho and Fiorito, (2009) were adapted, keeping 

in mind the ICT for knowledge exchange (see table 3.1). As, Hair et al., (2010) reported 

that ―face validity of the instrument solely based on researchers judgment‖, therefore, 

items of each construct were slightly adapted by replacing system/website with ICT and 

adding terms assignment, lecture, teaching/learning and knowledge sharing/seeking as 

per requirement. The questionnaire items of the current research and the coding‘s used 

for analyzing the data, are given below:  

The questionnaire used for the current study (Study 1 and Study 2), consists of 

two sections (see: Appendix – S). First section comprised of demographic variables, 

where respondents were asked about (1) ―Department name‖; (2) ―Age‖ and options 

given to respondents were ―<20‖, ―20-30‖, ―31-40‖, ―41-50‖, ―51 and above‖; (3) 

―Gender‖ where respondents were asked to opt between ―Male‖ and ―Female‖; (4) ―ICT 

used for distance teaching and learning‖ where options given were ―E-learning portal‖, 

―Video Conferencing‖, ―Audio cassettes‖, ―Video cassettes‖; and (5) ―Degree Program‖ 

where respondents were given options like: ―Bachelors‖, ―Masters‖, ―M.Phil‖, ―Ph.D‖, 

―Diploma‖.  

Second section contained questions related to variables used in the study. Scales 

were adapted from past researches.  Like: items of performance expectancy, effort 

expectancy, social influence, and facilitating conditions were adapted from Venkatesh et 

al., (2003). Items for behavioral intention were adapted from Taylor and Todd (1995). 

Two items on usage behavior was measured using scale adapted from Davis et al., 

(1989). Trust was measured using scale adapted from Cho and Fiorito, (2009). 
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For both study 1 and study 2, all items in the instrument except ICT usage 

behavior were assessed using seven-point likert scale; where 1= ―strongly disagree‖; 2= 

―disagree‖; 3= ―somewhat disagree‖; 4= ―neutral‖; 5= ―somewhat agree‖; 6= ―agree‖; 

and 7= ―strongly agree‖.  Gender was measured by entering 1 for ―male‖ and 2 for 

―female‖. Similarly, age was coded using 1-5 dummy variables, where 1 is for ―<20‖, 2 is 

for ―20-30‖, 3 represents ―31-40‖, 4 represents ―41-50‖ and 5 represents ―51 and above‖.  

ICT used was coded using 1-4 dummy variables where 1 represents ―e-learning portal‖, 2 

stands for ―video conferencing‖, 3 stands for ―audio cassettes‖ and 4 represents ―video 

cassettes‖. Department name was coded using 1-4 dummy variables where 1 = ―computer 

science‖, 2 = ―management sciences‖, 3 = ―engineering‖, 4 = ―others‖. Degree program 

was coded using 1-5 dummy variables, where 1 = ―Bachelors‖, 2 = ―Masters‖, 3 = 

―M.Phil‖, 4 = ―Ph.D‖, 5 = ―Diploma‖. ICT usage behavior was measured with the 

anchors used to check the frequency and average use of ICT.  

Table 3. 1 Operational Definition and Measures of Variables 

Variable Name Operational Definition Measures 

Performance 

Expectancy 

―The degree to which an 

individual believes that using 

the system will help the user 

to attain gains in job 

performance‖ 

Venkatesh et al., (2003) 

1. I find ICT useful. 

2. Using ICT enables me to 

accomplish things more 

quickly. 

3. Using ICT increases my 

productivity. 

4. Using ICT increases my 

chance of getting/sharing 

Knowledge 
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Effort 

Expectancy 

―The degree of ease 

associated with the use of 

system‖. 

Venkatesh et al., (2003) 

1. My interaction with ICT is 

clear and understandable. 

2. It is easy for me to become 

skillful at using ICT. 

3. I find ICT easy to use. 

4. Learning to operate ICT is easy 

for me. 

Social 

Influence 

―The degree to which an 

individual perceives that 

some important others 

believe he should or should 

not use the new system‖. 

Venkatesh et al., (2003) 

1. People who influence my 

behavior think that I should use 

ICT. 

2. People who are important to 

me think that I should use ICT. 

3. Senior management of the 

university has been helpful in 

the use of ICT. 

4. In general, the university has 

supported the use of ICT. 

Facilitating 

Conditions 

―The degree to which an 

individual believes that an 

organizational and technical 

infrastructure exists to 

support use of the system‖ 

Venkatesh et al., (2003) 

1. I have the resources necessary 

to use ICT. 

2. I have the knowledge 

necessary to use ICT. 

3. ICT is not compatible with 

other computer system I use. 

4. A specific person/group/ help 

desk is available for assistance 

with ICT difficulties. 

Trust 

 

―The belief that technology 

has the attributes necessary 

to perform as expected in a 

given situation in which 

1. ICT provided is an efficient 

system for learning/teaching 

2. Information provided through 

ICT is reliable 

3. Practices on this ICT are 
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negative consequences are 

possible‖. 

McKnight et al., (2011) 

related to the users best 

interests 

4. Overall, ICT is trustworthy 

Behavioral 

Intention 

―how hard people are willing 

to try, of how much effort 

they are planning to exert in 

order to perform the 

behavior‖ 

(Ajzen, 1991) 

1. I intend to use ICT in this 

semester. 

2. I intend to use ICT for the 

Lectures, Assignments, 

Projects in this term 

3. I intend to use ICT frequently 

in this semester 

Usage Behavior Actual ICT usage behavior 

On the average I use ICT 

1. Don‘t use at all  

2. Use less than once a week  

3. Use about once each week  

4. Use 2-3 times a week  

5. Use Several times each week  

6. Use about once each day  

7. Use several times each day 

I use ICT 

1. Extremely Frequent 

2. Quite Frequent 

3. Slightly Frequent 

4. Neither 

5. Slightly Infrequent 

6. Quite Infrequent 

7. Extremely Infrequent 

3.3 Procedure: 

The respondents (teachers and students) selected for conducting the research were 

those who use ―information communication technology‖ (ICT) for knowledge sharing 
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and seeking. As most of the subjects of this study lives in remote areas, so to conduct a 

self-administered survey was not feasible due to the cost and time constraint. Therefore, 

the first step incurred in conducting the survey is to design an online questionnaire, and 

then email the respective link to the concern administrator of the department for further 

process. In addition, those respondents who were in reach were requested to fill the 

questionnaire manually. For both: study 1 and study 2; items related to independent 

variables and mediators were tapped at TP1 and items on self-reported usage were tapped 

at TP2. In order to ensure that both responses at TP1 and TP2 are from same respondents, 

the subject is requested to mention their employee ID or roll no; whereas in some cases 

they kept their contact number or NIC as a unique identification key.  

For analyzing the data, SPSS 19 and AMOS 16 were used. Statistical techniques 

like: factor analysis, cronbach alpha, descriptive analysis, correlation were run. For 

mediation analysis, Hayes (2013) ―MACRO PROCESS‖: model 6 and model 4 were 

used. Detailed analyses using these statistical techniques are available in chapter 4.  

3.4 Control Variables 

Demographic variables such as gender, age and department have been found 

related to dependent variable i.e. ICT usage behavior (Venkatesh et al., 2003). For study-

1 and study-2 to find the association between demographic variables and dependent 

variable, one-way analysis of variance was conducted. Gender, age and department were 

found insignificant for ICT usage behavior (see Appendix - Q); therefore no variable was 

controlled.  
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CHAPTER 4 

RESULT AND ANALYSIS 

4.0 Overview: 

This chapter of the dissertation presents the results of the study. SPSS 19.0, 

AMOS 16.0, ―MACRO PROCESS‖ by Hayes and Microsoft Excel-2010 were used for 

performing the statistical techniques. It addresses the ―demographic profile‖ of the 

respondents, the psychometric properties and the relationships between the variables, 

based on the data gathered through the questionnaire. As the current research aimed to 

investigate, users (teacher and student) information communication technology (ICT) 

usage behavior for knowledge sharing and knowledge seeking; therefore results and 

analysis for each study were elaborated separately. 

Students and teachers were selected to respond for the ICT they use for 

knowledge exchange.  The survey comprises of thirty two questions, out of which sixteen 

questions were about the independent variables, seven were about the mediators and two 

were on ICT usage behavior. As survey was conducted at two different time periods, 

therefore, at time period-1 (TP1) data was collected on ―independent variables‖ and 

―mediating variables‖, whereas at time period-2 (TP2) data was collected on user ICT 

usage behavior.   
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The analysis of study 1 and study 2 begins with data screening followed with 

measurement model testing.  Statistical techniques like: average variance extracted 

(AVE), confirmatory factor analysis (CFA), reliability, descriptive analysis, and 

regression analysis were conducted to evaluate the gathered data. 

4.1 Data Screening 

To begin with data analysis, researcher performed data screening in order to 

examine dataset for errors. Hair, Black, Babin and Anderson, (2010); and Meyers et al., 

(2012) suggested the following three procedures of data screening: (1) Missing data 

analysis; (2) Outlier detection (3) Normality test (Skewness and Kurtosis). 

4.1.1 Missing data analysis 

Missing data analysis is conducted to assure whether respondents responded for 

all the required variables or not. Because in case any valid value is not available, it will 

directly affect the analysis of data. Keeping in view the current research where data has 

been collected at two different time periods; all incomplete, duplicate and one time 

response were eliminated from both the studies. Hence, for study 1, total 350 responses 

were selected for data analysis after removing 85 responses from TP1 and 23 responses 

from TP2. Whereas for study 2; total of 150 responses were selected for analysis after 

excluding 13 responses of TP1 and 9 responses of TP2.  

4.1.2 Outliers  

 Outliers are those cases that contain extreme unusual or invalid data values and 

are actually different from other data values within a dataset. Similarly, Hair et al., (2010) 

defined outliers as ―observations with a unique combination of characteristics identifiable 
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as distinctly different from the other observations‖. To statistically examine the outliers; 

―standard scores i.e. Z-scores‖ for each item has to be calculated. For sample size that are 

more than 80, the ―threshold value of standard scores is up to ±4‖ (Hair et al., 2010).  

Hence, the cases depicting standard scores greater than ±4 are considered as outliers.  

Using this criterion, in the current research (study 1 and study 2) standard scores 

for each item was calculated. Fortunately, all scores depicted values within the given 

range. 

4.1.3 Normality  

Lastly, after removing the missing data and the outliers from the dataset, 

normality of the data is examined i.e. to check whether data is normally distributed or 

not. And to statistically examine the univariate normality of data; two tests skewness and 

kurtosis were performed. The recommended Z-skewness value ranges from -3 to +3, 

whereas, the recommended Z-kurtosis value ranges from -7 to +7 (Coakes & Steed, 

2003).  However, review of past literature and suggestions proposed by the statisticians 

revealed that, ―majority of data collected in behavioral research do not follow the 

univariate normal distribution‖ (Curran, West & Finch, 1996). This conclusion is based 

on the assumption that when a study has ―exogenous variables‖ explaining individuals 

psyche, perceptions, beliefs, behavior etc.; therefore results depicting normality of data is 

not possible (Curran et al., 1996). In addition, as in the ordinal scale, respondent has to 

select from the given range (like: 1 to 5 or 1 to 7) therefore, normality of data cannot be 

an issue. 

For the current study to begin with the analysis of normality, two tests skewness 

and kurtosis were conducted. As literature has reported to have threshold value of ±3 for 
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skewness and ±7 for kurtosis; therefore, after performing the tests for normality, z-

skewness values were above the recommended range, hence, depicting non-normal data 

(as shown in Appendix - E). However, rejecting the assumption of normality has no 

direct effect over the analysis of exogenous and endogenous relationship. Like Norman 

(2010) when investigated about the non-normality of likert scale (ordinal scale) and the 

use of parametric test; reported that parametric statistics (tests for normally distributed 

data) ―can be used with likert data, with small sizes, with unequal variance and with non-

normal distribution, with no fear of coming to the wrong conclusion‖.  These findings 

were based on the ―empirical literature‖ reported in the last eighty years.   

Recently, Hayes (2013) reported bootstrapping method inorder to overcome the 

issue of non-normal data. It involves ―estimating a model many times using simulated 

data‖ (Mackinnon, 2006) i.e. ―resampling with replacement of data which is done many 

times e.g. 5000 times‖ (Kenny, 2014).  Hence, keeping in view the need of the research, 

bootstrapping method suggested by Hayes (2013) was used; that actually confirms the 

―assumption of normality‖ and validates the results of mediation analysis.  

4.2 Measurement Model Evaluation 

Before analyzing the relationship between exogenous and endogenous variables, 

researchers recommended to perform measurement model testing (Byrne, 2010; Kline, 

2011). To evaluate the measurement model and its adequacy; CFA is conducted 

(Thompson, 2004). On a broader view, measurement model testing comprises of 

following procedures: (1) specification, (2) estimation, (3) evaluation of fit, (4) 

interpretation and reporting, (5) re-specification (Hoyle, 2012). In case, after first four 

steps the measurement model is depicted free from errors, the researcher then proceeds 
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with hypotheses testing. But, if the measurement model requires modification; then 

researcher has to re-specify - re-estimate - re-evaluate the goodness of fit and reliability-

validity tests. This process goes on until the measurement model is fit for further 

procedures.  

4.2.1 Initial measurement model analysis 

To begin with the measurement model testing, initial CFA was conducted on 

twenty three indicators of six latent variables. With reference to non-normality of data, 

maximum likelihood estimation technique was used for conducting CFA (Ullman, 2006; 

Kline, 2011). The generated output file using AMOS, illustrates the results of factor 

loadings, modification indices and fit indices.  Estimation of factor loadings, fit indices 

and modification indices for initial measurement model are given below 

Estimation of factor loading: 

CFA illustrates factor loadings of each item; that actually verifies the association 

between factor indicators and the latent variable. Different researchers reported their view 

point about the acceptable coefficient value for an indicator. Like:  Tabachnick and Fidell 

(2007) claimed 0.7 and above as excellent loading, 0.65 as very good; 0.55 as good; 0.45 

as fair and below 0.30 as poor loadings, whereas, Stevens (2002) recommended loadings 

above 0.40 as practically acceptable and reported item loadings 0.30 too small to be 

included in the study. Fortunately, all the factor loadings of initial measurement model 

for study 1 and study 2 depicted values above 0.40 (as shown in Appendix - F and 

Appendix - H). 



84 

Estimation of fit indices 

To begin with the analysis of fit indices, chi-square value was estimated. It helps 

in explaining whether there is a significant difference between the observed values and 

the expected values. But literature revealed that it should not to be considered useful for 

measuring goodness of fit. Certain limitations have been associated with the usage of chi-

square test like: (1) chi-square test is highly sensitive to small sample size; but large 

sample size for more number of variables is also responsible for the rejection of model, 

due to its effect on degree of freedom. (2) the assumption of conducting chi-square test is 

based on the normality of data, but if a researcher conducts a study with a non-normal 

data, the chi-square value unreasonably increases; hence, making a researcher fail to 

determine ―whether a similar inflation of the chi-square would occur in another, similar 

study, or whether this was simply due to other idiosyncratic features of his or her data 

set‖ (Hoyle, 2012) (3) the probability of chi-square that has to be insignificant for 

confirming model fitness;  remain significant (p <0.05) even when data is good and 

model is actually fit. This is because, ―chi-square test statistic is strongly affected by the 

sample size‖ (Ullman, 2006).  Due to these limitations, Byrne (2010) suggested the use of 

fit statistic: CMIN/DF. It is also called as relative chi-square or normal chi-square and is 

computed by dividing the chi-square fit index with degree of freedom. This statistic is 

preferred to compute as it reduces the dependence of chi-square on degree of freedom, 

and is less dependent on sample size. Carmnines and McIver (1981) recommended the 

range less than 3 as acceptable fit range.  

To overcome the problems associated with the use of chi-square test; values of 

other fit indices were also examined (Ullman, 2006); but they are referred to use as 
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adjunct to chi-square. In past, indexes values have remained the topic for discussion, as 

researchers reported different values for evaluating a good model. But top researches 

(Byrne, 2010) in past suggested that to assess comparative fit index (CFI), incremental fit 

index (IFI), TLI, goodness of fit index (GFI); the values should be greater than 0.90. 

However, values‘ ranging from 0.80 to 0.89 is considered as ―marginal fit‖; from 0.60 to 

0.79 as ―poor fit‖ and < 0.60 as ―very poor fit‖. Similarly, for ―root mean square error of 

approximation‖ (RMSEA) the value less than 0.05 is considered as ―good‖; value ranging 

from 0.05 to 0.08 as ―reasonable fit‖; from 0.08 to 1.0 as ―poor fit‖ and above 1.0 is 

―very poor fit‖ (Diamantopolous & Siguaw, 2006; Byrne, 2010).  

Results for initial model fitness:   

To begin with the analysis, CMIN/DF value of the measurement model was 

examined for study 1. The model depicted value 3.724 which is above the suggested 

range in the literature. In addition, the values for other fit indices were also found to be 

less than the recommended range of good fit i.e. 0.90. Lastly, the calculated RMSEA 

value of the initial measurement model was above 0.080; depicting a model poor fit (see 

table: 4.1).  

For study 2, values for CMIN/DF, fit indices, RMSEA were also examined. 

Values for fit indices, GFI, CFI, IFI, TLI were found below the acceptable range i.e. 0.90, 

whereas, RMSEA was 0.094, which was above the suggested range i.e. 0.080 (see table: 

4.1). Based on these analyses, initial measurement model for study 1 and study 2 were 

considered poor fit and so re-specification of the model is needed.  
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Estimation of Standardized Residuals 

On the basis of unacceptable model fit, the current research opted to re-specify the 

measurement model.  Procedure suggested and used for re-specifying the indicators of 

the measurement model, and to improve the goodness of fit are: standardized residuals 

and modification indices (Whitman & Woszczynski, 2004). Residuals explain ―the 

difference between the observed sample value and model-implied estimate for each 

indicator variance and covariance‖ (Hoyle, 2012). Hence, the standardized residual 

interprets possible causes of model misfit. It is indicated by an absolute value greater than 

2.58; resulting in removal of that problematic item/indicator.  

Estimation of modification Indices (MIs) 

After estimating the fit indices and so observing the need for re-specification of 

the measurement model; the modification indices (MIs) were also analyzed. Kline (2011) 

suggested that ―a starting point for re-specification includes inspection of… modification 

indexes‖ and ―is an attempt to determine the source(s) of misfit‖ (Hoyle, 2012). It is done 

by observing the error terms. Basically, each observed variable/indicator has an error 

term that ―represents unique variance i.e. not explained by the factors, like: disturbances 

in path models, measurement errors‖ (Kline, 2011). The MIs actually depicts covariance 

between these error terms; that eventually helps in identifying the problematic indicator. 

However, it is believed that any modification (like deleting an indicator) in the 

measurement model requires theory or content consideration (Anderson & Gerbing, 

1988; Whitman & Woszczynski, 2004; Hult, Ketchen, Cui, Prud‘homme, Seggie, Stanko, 

Xu, & Cavusgil, 2006). However, researchers in the past have advised ―to drop some of 
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the indicators in order to arrive at a well-fitting measurement model‖ (Whitman & 

Woszczynski, 2004). 

Results for specification search (initial measurement model): 

The process of finding errors and correcting them is referred as ―specification 

search‖. Through ―specification search‖ and evaluation of different statistical test, results 

of the initial measurement model revealed that three indicators/items (PE2, SI4, T3) were 

misfit. Decision was made because: (1) strong covariance was reported between the error 

terms of PE2, SI4, T3 and error terms of other indicators; that may cause discriminant 

validity issue (Hair et al., 2010); (2) indicators did not explain the area of interest.  

4.2.2 Final (re-specified) measurement model analysis: 

  Hoyle (2012) reported that for re-specified measurement model; re-

estimation - re-evaluation of model fitness and analysis of validity – reliability tests are 

needed. Hence, based on these assumptions, re-specified model was again tested for 

goodness of fit, followed with the construct validity and reliability.  

Re-estimation of factor loadings, fit indices 

The re-specified final model was re-estimated and re-evaluated for model fitness 

using 20 indicators of six latent variables. For study 1, the output file depict an improve 

CMIN/DF value of 2.752; followed with fit indices (GFI, CFI, TLI, IFI) greater than 0.90 

and factor loadings greater than 0.40; as suggested in the literature. Similarly, study 2 

also depicted model fitness with a positively improved CMIN/DF value, fit indices and a 

decrease in RMSEA value (i.e. less than 0.80) (see table: 4.1).  



88 

Validity analysis 

Validity is defined as ―the degree to which scale measures what it is supposed to 

measure‖ (Pallant, 2011). As previously in chapter 3, face validity of the instrument has 

been reported; therefore, this section deals with the construct validity of the instrument. 

Hence, CFA was conducted and the values extracted from CFA helped in examining the 

construct validity. Construct validity confirms the association of measured items with the 

linked latent variables; and to assess the construct validity of an instrument in detail, tests 

for convergent and discriminant validity are run. 

In conclusion, all variables used for measuring student ICT usage behavior for 

knowledge seeking (study 1) and teachers ICT usage behavior for knowledge sharing 

(study 2); showed strong ―psychometric properties‖ by fulfilling the condition of 

reliability and validity (construct validity: convergent and discriminate validity). For this, 

MACRO developed by James Gaskin was used, that assessed the validity and composite 

reliability of the instrument.  

Construct Validity:  

Baker and Kim (2004) reported the purpose of conducting CFA as ―to study the 

relationships between a set of observed variables and a set of continuous latent variable‖. 

Here, with the ―observed variables‖ researcher means, the ―factor indicators‖ or items of 

a construct, whereas, ―continuous latent variable‖ is referred to factor. To assess 

construct validity, current research analyzes the convergent validity and discriminant 

validity of the instrument. Fornell and Larcker (1981) explained that convergent validity 

occurs when ―the latent variable (constructs) explains more than half of its indicators 

variances; means the latent constructs share more variance with assigned indicators than 
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with another latent variable‖. To examine this form of validity; the output extracted from 

CFA is used for computing AVE. The AVE value greater than 0.5 for each construct 

confirms the convergent validity (Lowry & Gaskin, 2014). Fortunately, all the factor 

loadings and AVE values computed for study 1 and study 2 depicts convergent validity of 

the instrument (see table: 4.2). Discriminant Validity is ―the degree to which measures of 

different concepts is distinct‖ (Campbell & Fiske, 1959) i.e. two or more constructs used 

in a single study is truly different from each other (Hair et al., 2010). The discriminant 

validity is confirmed when the square root of AVE for a construct is greater than 

correlation values of the respective construct. Fortunately, in the current research, the 

analysis of discriminant validity test for study 1 and study 2 depicts distinction between 

each construct (see table: 4.2).   

Reliability analysis 

After assessing the validity of the scale; the reliability of the items were computed 

using ―composite reliability‖ and ―cronbach alpha‖. Cronbach alpha is one of the most 

commonly used techniques for computing reliability in the area of social sciences. It is 

based on the idea of tau-equivalence (Raykov, 2004), assuming that ―all items measure 

the same latent variable, on the same scale, with the same degree of precision, with all 

true scores being equal‖ i.e. the factor loading and the error variance for each indicators 

are equal (Graham, 2006; Thurber & Bonynge, 2011). In reality it is not possible, 

resulting in; reliability is either over or under estimated.   

In addition, alpha is considered as based on inter-correlation of indicators, higher 

correlation value leads to higher cronbach alpha, hence assuming them to be ―uni-

dimensional‖. But Thurber and Bonynge (2011) investigated that as the nature of the 
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items used in scale is multi-dimensional and heterogeneous; so the uni-dimensionality of 

the scale is not sure. Therefore, an alternative method used by the researchers to calculate 

the reliability of the scale is ―composite reliability‖ (Thurber & Bonynge, 2011). It is also 

known as factor reliability, and is used ―to check how well a construct is measured by its 

assigned indicators‖ (Vinzi, Chin, Henseler, & Wang, 2010).  

It has been observed that reliable scale provides same results even if they are used 

at different time-period and situations (Lancaster, 2005; Cooper & Schindler, 2008).  

Fortunately, the scale used in the current study was found reliable in past researches 

(Venkatesh et al., 2003, 2012; Oye, Iahad & Rahim, 2012 a & b; Lee, Kim, & Song, 

2010), and also showed favorable results in the current study. According to Sekaran 

(2003) value for the reliability coefficient can range from 0 to 1, but values those are 

between 0.6 to 0.7 is considered as weak but acceptable; values greater than 0.7 are 

acceptable and values greater than 0.8 is said to be very good and highly reliable.  

Table 4.2 depicts the reliability coefficient and composite reliability for each 

variable that was computed using data collected for study 1 and study 2. The results 

revealed that internal consistency reliability (ICR) and composite reliability for all tapped 

constructs showed values greater than 0.6.  
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Table 4. 1 Comparison between the results of initial and final (re-specified) measurement model 

 

S No 
Fit 

Indexes 

Study 1 Study 2 

Results of initial 

Measurement 

Model  

(i.e. Model 1) 

Results of final 

(re-specified) 

Measurement 

Model  

(i.e. Model 2) 

Analysis of final 

Measurement 

Model 

(improvement) 

Results of initial 

Measurement 

Model 

 (i.e Model 1) 

Results of final 

(re-specified) 

Measurement 

Model  

(i.e Model 2) 

Analysis of final 

Measurement 

Model 

(improvement) 

1 Chi-square 800.652 385.32 Improved 495.625 234.79 Improved 

2 CMIN / DF 3.724 2.752 Improved 2.305 1.677 Improved 

3 GFI 0.838 0.902 Improved 0.781 0.867 Improved 

4 AGFI 0.792 0.853 Improved 0.719 0.800 Improved 

5 CFI 0.857 0.930 Improved 0.839 0.934 Improved 

6 TLI 0.832 0.905 Improved 0.811 0.910 Improved 

7 IFI 0.858 0.931 Improved 0.843 0.936 Improved 

8 RMSEA 0.088 0.071 Improved 0.094 0.067 Improved 
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Table 4. 2 Convergent validity; discriminate validity and Reliability analysis 

Construct 

Study 1 Study 2 

Convergent 

Validity 

Discriminate 

Validity 

Internal 

Reliability 
Composite 

Reliability 

Convergent 

Validity 

Discriminate 

Validity 

Internal 

Reliability 
Composite 

Reliability 
AVE Sqrt AVE 

Cronbach 

Alpha 
AVE Sqrt AVE 

Cronbach 

Alpha 

Performance 

Expectancy 
0.697 0.835 0.878 0.873 0.720 0.848 0.899 0.884 

Effort 

Expectancy 
0.550 0.742 0.832 0.829 0.535 0.732 0.857 0.820 

Social Influence 0.561 0.749 0.714 0.790 0.537 0.733 0.607 0.760 

Facilitating 

Condition 
0.568 0.753 0.798 0.839 0.588 0.767 0.747 0.842 

Trust 0.611 0.782 0.782 0.825 0.517 0.719 0.708 0.763 

Intention 0.540 0.735 0.795 0.777 0.582 0.763 0.819 0.806 



93 

4.3 Descriptive Statistics and Correlation: 

Prior conducting an in depth analysis for testing the proposed hypothesis, a 

descriptive analysis and correlation is conducted. Respondents were asked about their 

gender, age, department name, and ICT use for knowledge exchange. Table 4.3 and 4.4 

and 4.5 and 4.6 illustrates the results of demographic analysis, correlation, and mean, 

standard deviation for the observed variables.  

Study 1 

For study 1, total 350 users opted to participate in the survey conducted for 

examining the user behavior. The mean calculated for gender is 1.42 with standard 

deviation of 0.494 depicting that almost 58% users were male and 42% were female. The 

percentages revealed that males as compare to females prefer more to seek education 

online. The mean computed for age is 2.23 and standard deviation is of 0.57 showing that 

average age of the students opting for distance education via technology is between 20 - 

40. 

The third demographic variable reported is about the ICT that is used by the 

student for seeking knowledge. The result revealed that about 100% respondents use ―E-

learning portal‖ for knowledge seeking. This is because, in the current circumstances and 

due to technology advancement, Internet is considered as one of the easiest mode for 

communication.  

Table 4.3 presents the mean, standard deviation and correlation between the 

variables of study 1. The means calculated for the observed variables ( 

―performance expectancy‖ (M = 5.06, S.D = 1.460), ―effort expectancy‖ (M = 5.09 , S.D 

= 1.115 ), ―social influence‖ (M = 5.04 , S.D = 1.147 ), “facilitating condition‖ (M = 
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4.87, S.D = 1.076 ), “trust‖ (M = 4.88, S.D = 1.142), “intention‖ (M = 4.96 , S.D = 

1.255), ―usage behavior‖ (M = 4.72 , S.D = 1.458 )) were all above 4.50. 

To examine the association between the observed variables, correlation analysis 

was conducted. The correlation existing between independent variables (UTAUT 

constructs) mediators (trust, intention) and dependent variable (usage behavior) depicts 

that all of them are positively and significantly correlated with each other. Basically, the 

associations between the variables are considered significant if the correlation value is 

above 0.10 and p value < 0.05. 

In the current study, performance expectancy is significantly correlated with 

effort expectancy (r = 0.582, p < 0.001), social influence (r = 0.472, p < 0.001), 

facilitating condition (r = 0.419, p < 0.001), trust (r = 0.483, p < 0.001), intention (r = 

0.564, p < 0.001), usage behavior (r = 0.469, p<0.001). Effort Expectancy is significantly 

and positively correlated with social influence (r = 0.568, p < 0.001), facilitating 

condition (r =0.498, p < 0.001), trust (r = 0.520, p < 0.001), intention (r = 0.563, 

p<0.001), usage behavior (r = 0.443, p < 0.001). Similarly, all the correlation values 

depict a positive and significant association among variables (as presented in Table 4.3).  
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Table 4. 3 Mean, SD, Correlation analysis for Study 1 

 Mean SD PE EE SI FC TRUST INT AUB 

PE 5.06 1.460 1       

EE 5.09 1.115 0.582
**

 1      

SI 5.04 1.147 0.472
**

 0.568
**

 1     

FC 4.87 1.076 0.419
**

 0.498
**

 0.379
**

 1    

TRUST 4.88 1.142 0.483
**

 0.520
**

 0.474
**

 0.430
**

 1   

INT 4.96 1.255 0.564
**

 0.563
**

 0.462
**

 0.364
**

 0.564
**

 1  

AUB 4.72 1.458 0.469
**

 0.443
**

 0.268
**

 0.454
**

 0.542
**

 0.492
**

 1 

Note: PE=Performance Expectancy, EE=Effort Expectancy, SI=Social Influence, 

FC=Facilitating Condition, INT=Intention, UB= Usage Behavior 

 

Table 4. 4 Descriptive statistics for Study 1 

Construct Mean S.D Frequency Percentage 

Gender 
Male 

1.42 0.494 
203 58.00 

Female 147 42.00 

Age 

Less than 20 

2.23 0.57 

19 5.40 

20-30 237 67.70 

31-40 87 24.90 

41-50 7 2.00 

ICT 

E-Learning Portal 

1.00 0.00 

350 100.00 

Video Conferencing 0 0 

Audio Cassettes 0 0 

Video Cassettes 0 0 

Department 

CS
*
 

1.55 0.49 

156 44.60 

MS
*
 194 55.40 

Engineering 0 0 

Others 0 0 
*
MS=Management Sciences, CS=Computer Sciences 
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Study 2 

Table 4.6 exhibits the descriptive statistics of the demographic variables. Data 

was collected from teachers who share their knowledge and conduct lectures using ICT. 

The mean and standard deviation calculated for gender is (M=1.35; SD=0.479), age is 

(M=3.47; SD=0.75). The analysis of data illustrates that in total 53 were females and 97 

were males; hence depicting that almost 64% of the respondents were males. When 

inquire for age, it was viewed that out of 150, 64 respondents were between 31- 40, 62 

respondents were of 41-50, followed by 11 individuals from age 51 and above. Only 13 

respondents who responded were of 20-30. The analysis also illustrated that all teachers 

use ―web-based technology‖ in the form of E-learning portal for delivering lectures.  

Table 4.5 illustrates the mean, SD and the correlation between the variables of 

study 2, and depicts a significant association between the observed variables. Like the 

association of performance expectancy with effort expectancy, social influence, 

facilitating condition, trust, intention was (r=0.575), (r=0.486), (0.389), (r=0.461), and 

(r=0.504) respectively. The correlation results revealed that a positive and significant 

association between effort expectancy and social influence (r= 0.516), facilitating 

condition (r= 0.444), trust (r=0.318), intention (r=0.546). Similarly social influence is 

also strongly related to facilitating condition (r= 0.299), trust (r=0.388), intention 

(r=0.375). Similar significant and positive association exists between the other observed 

variables of the study, as presented in table 4.5. 
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Table 4. 5 Mean, SD, Correlation analysis for Study 2 

 Mean SD PE EE SI FC Trust INT AUB 

PE 5.28 1.39 1       

EE 5.14 1.13 0.575
**

 1      

SI 4.96 1.13 0.486
**

 0.516
**

 1     

FC 5.08 0.95 0.389
**

 0.444
**

 0.299
**

 1    

Trust 5.13 0.96 0.461
**

 0.318
**

 0.388
**

 0.387
**

 1   

INT 5.14 1.24 0.504
**

 0.546
**

 0.375
**

 0.397
**

 0.423
**

 1  

UB 4.84 1.36 0.476
**

 0.450
**

 0.274
**

 0.491
**

 0.503
**

 0.509
**

 1 

Note: PE=Performance Expectancy, EE=Effort Expectancy, SI=Social Influence, 
FC=Facilitating Condition, INT=Intention, UB= Usage Behavior 

 

Table 4. 6 Descriptive statistics for Study 2 

Construct Mean S.D Frequency Percentage 

Gender 
Male 

1.35 0.479 
97 64.70 

Female 53 35.30 

Age 

20-30 

3.47 0.75 

13 8.70 

31-40 64 42.70 

41-50 62 41.30 

51 and above 11 7.30 

ICT 

E-Learning Portal 

1.00 0.00 

150 100.00 

Video Conferencing 0 0.00 

Audio Cassettes 0 0.00 

Video Cassettes 0 0.00 

Department 

CS
*
 

1.66 0.87 

77 51.30 

MS
*
 59 39.30 

Engineering 1 0.70 

Others 13 8.70 
*
MS=Management Sciences, CS=Computer Sciences 
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4.4 Descriptive Statistics of Variables w.r.t Gender 

Means were calculated for the UTAUT constructs (performance expectancy, 

effort expectancy, social influence, and facilitating condition), trust, intention and usage 

behavior, in order to analyze users (teachers and students) point of view towards the ICT 

they are using for knowledge exchange. As a result graphical method: histograms were 

designed. The values illustrated in figure 4.1 and 4.2 gives an idea of how male and 

female student / teacher perceives about ICT they use for knowledge exchange 

 

 

 

Figure 4.1 Descriptive statistics of performance expectancy, effort expectancy, social 

influence, facilitating condition, trust, intention, user(student) behavior w.r.t male & female 
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Figure 4.2 Descriptive statistics of  performance expectancy, effort expectancy, social 

influence, facilitating condition, trust, intention, user(teacher) behavior w.r.t male and female 

4.5 Common Method Variance (CMV) 

Common method bias is considered as a major ―validity threat‖ to behavioral 

studies. It has remained the area of interest for researchers for almost 50 years (Bagozzi 

& Yi, 1990; Bagozzi, Yi, & Phillips, 1991; Williams & Anderson, 1994;  Williams & 

Brown, 1994; Parker, 1999; Scullen, 1999; Kline, Sulsky, & Rever-Moriyama, 2000; 

Lindell & Brandt, 2000; Lindell & Whitney, 2001; Malhotra et al., 2006; Podsakoff et al., 

2003; Liang et al., 2007; Sharma, Yetton & Crawford, 2009) and is continued till-to-date.   

Researchers referred CMV as ―the amount of spurious covariance shared among 

variables because of the common method used in collecting data‖ (Malhotra et al., 2006; 

Buckley et al., 1990). Such method variances are challenging for the researchers, as it is 

hard to identify and ensure whether it is testing the same for what it is supposed to be 

(Malhotra et al., 2006). Therefore, based on its nature of being potential threat to 

―research findings‖, it is important to understand the causes of such biases and the 



100 

settings in which they may occur and effect. In this regard, the work of Podsakoff et al., 

(2003) is not only appreciated but also referred while discussing the effects of CMV. 

According to Podsakoff et al., (2003) there are four main types of CMV that strongly 

affects respondent‘s responses and ultimately results in method bias. They are: (1) 

―common rater effect‖, (2) ―item characteristic effect‖, (3) ―item context effect‖, (4) 

―measurement context effect‖. 

As ―prevention is better than cure‖, similarly to overcome the above mentioned 

method bias, certain remedies are suggested by the researchers that might control the 

effect.  

1. The procedural remedies suggested by the researchers are:  

a. ―Obtain measures of the predictor and criterion variables from different 

source‖. This remedy procedure cannot be applicable in the current study, 

because it may not be possible to ask someone else to evaluate other user‘s 

perception (about system and service quality), intention and ICT usage 

behavior. Definitely, such questions can be addressed by the individual 

himself that how he rates his own perception and belief; therefore, 

obtaining responses from two different sources or individuals in such 

studies are not feasible.  

b. ―Temporal, psychological, or methodological separation of measurement‖. 

This remedy explains 3 ways to control the method bias: Firstly: to tap 

questions with a time lag, such that predictor is measured in time period-1 

and criterion is measured in time period-2. Secondly, to place a 

psychological separation between the predictor questions and criterion 
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questions. Thirdly, the effect of CMB can be controlled with the help of 

methodological separation. That is the concept, circumstances or method 

used for measuring predictor, should be different when measuring 

criterion.   

Keeping in mind the techniques that have been used by the researchers in their 

studies of information system; the current study controls the method bias via 

temporal and measurement separation.  For e.g. in past, research on usage 

behavior has been associated with problems like: ―common method variance‖ 

(Taylor & Todd, 1995); which incurred when all the questions of actual usage 

behavior and its determinants were tapped at one time period (Venkatesh & 

Davis, 2000; Venkatesh et al., 2012; Sharma et al., 2009). Therefore, to reduce the 

impact of CMV, researchers measured determinants at TP1 and actual usage at 

TP2. Moreover, determinant variables were tapped using 7 likert scales, whereas, 

actual usage behavior has always been tested by giving users options to select 

among the frequency, i.e. average time spend on using the system. Similarly in 

this study, survey was conducted where independent variables and mediating 

variables were measured at TP1 and ICT usage behavior was measured at TP2. In 

addition, scale used for measuring items in TP1 and TP2 was also different.  

2. Lastly, Podsakoff et al., (2003) along with the procedural remedies also suggested 

a statistical technique to examine the presence of CMV. Technique that has been 

widely used and referred by the researchers in past is ―Harman‘s one-Factor test‖.  

Traditionally, researchers conduct exploratory factor analysis (EFA) in SPSS, 

where all the items are loaded at single time to examine the emerged factors and 
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the variance accounted by each factor. The assumptions suggested in studies 

about the presence of common method variance are: either a single-factor would 

emerge after running an EFA or maximum variance (more than 50%) would be 

accounted by any one factor. Nowadays, researchers refer CFA to conduct 

―Harman‘s one-Factor test‖, where a single-factor CFA is compared with the 

multiple-factor CFA. The fit indices extracted from the study helps in explaining 

the presence of CMV in the study. 

On the basis of the above mentioned suggestions, the current dissertation 

compared the single-factor CFA with the six-factor CFA. Fortunately, the results 

revealed no CMV; because the fit indices extracted from single-factor were 

unacceptable. The fit indices (Table: 4.1) extracted from six-factor CFA were 

acceptable on the basis of range reported in the past literature.  

4.6 Multi-collinearity Test 

If the purpose of a study is to examine the combine impact of X (IV) on Y (DV), 

then ―multi-collinearity‖ may not be an issue. But if the purpose is to evaluate the impact 

of each X (IV) variable on Y (DV) separately, then multi-collinearity can be an issue. 

Multi-collinearity is defined as ―a situation in which there is an exact linear relation 

among 2 or more of input variables‖; and therefore, researchers suggest the need to 

perform the multi-collinearity test before testing the relationships of the model (Urbach & 

Ahlemann, 2010). To test the existence of multi-collinearity among the input variables, 

the values of variance inflation factor (VIF) and tolerance are extracted from coefficient 

table of multiple-regression. Researchers suggested that the VIF value less than 6 and 

tolerance value below 1 indicates no multi-collinearity (O‘Brien, 2007). But recently, 
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Hair et al., (2010) reported ―rule of thumb threshold level‖, indicating VIF below 5 and 

tolerance above 0.20 to avoid multi-collinearity issue. Keeping in mind the threshold 

values suggested by Hair et al., (2010); the two studies of this dissertation reported no 

issue of multi-collinearity (as shown in Appendix - M).  

4.7 Regression Analysis 

Regression analysis is a technique used by the researchers to evaluate the 

relationship and dependence of independent variable on dependent variable. This 

technique is highly used and incorporated in the research to depict the relationship 

between the two variables and to evaluate up to what level one variable is influenced by 

the other. The current section, illustrates the relationship between (1) UTAUT constructs 

(PE, EE, SI, and FC) and trust (2) UTAUT constructs (PE, EE, SI) and intention (3) trust 

and intention (3) intention and ICT usage behavior (4) UTAUT constructs (PE, EE, SI, 

FC) and ICT usage behavior (5) UTAUT constructs (PE, EE, SI, FC) and ICT usage 

behavior through mediator(s) 

According to Mackinnon, Cheong and Pirlott (2012), theory behind simple 

mediation is to explain the chain of relationship, where independent variable (IV) affects 

mediating variable that further affects dependent variable (DV). Hyman (1955) and 

Lazarsfeld (1955) are said to be the first to explain and understand the effect of IV on DV 

by inserting mediating variable in between.  

Following this, Baron and Kenny (1986) suggested a 4 step technique known as 

―causal step approach‖ to test the mediating effect.  Their work clarified the steps 

suggested by Hyman (1955) and Lazarsfeld (1955) (cited in Mackinnon, Cheong & 

Pirlott, 2012). According to causal step approach, in order to confirm mediation, the 
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relationship between IV to mediator, mediator to DV; and IV to DV has to be significant 

and positively related. In addition, the relationship between IV and DV after controlling 

mediator should be insignificant, if not then the beta coefficient value should be lower as 

compare to the coefficient value of total effect.  

As the causal step approach is considered as simple to test, understand and 

explain; therefore, it was highly used by most of the researchers (Hayes, 2013), but it 

does not fulfill the statistical and philosophical need of mediation analysis. Hayes (2013) 

in his book ―Introduction to Mediation, Moderation and Conditional process Analysis‖ 

has reported following reasons to abandon the use of causal step approach, which were 

suggested by the methodologists in past.  

1. Causal step approach ―does not formally quantifies the indirect effect nor requires 

any kind of inferential test‖; it only deals with the acceptance and rejection of 

hypothesis (incurred by calculating the significance of path a and b), hence 

ignoring the indirect effects that is estimated by calculating the product of a and b.  

2. Variable is considered as a mediator between IV and DV only, if the first three 

hypotheses are accepted. In case of any rejection or failure, game is considered to 

be over and M is no more considered as a mediating variable. Hayes (2013) 

reported that due to ―its reliance on so many hypothesis tests, the causal steps 

approach is one of the least powerful approaches to testing mediation‖. The same 

is suggested and investigated by Fritz and Mackinnon (2007); Hayes and 

Scharkow (2013); Preacher and Selig (2012); Williams and Mackinnon (2008). 

They all reported that minimum inferential procedure (i.e. total indirect effect) 
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should be used to test the mediation instead of testing the number of inferential 

test.  

3. To test the mediation using causal step approach, IV must affect DV; in case of 

failure no further mediation analysis is conducted. Hayes (2013) reported that in 

past, there was a misconception that ―an effect that doesn‘t exist can‘t be 

mediated, so there is no point in explaining the mechanism generating such a non-

effect‖. And to overcome this flaw researchers and methodologists (Cerin 

&Mackinnon, 2009; Hayes, 2009; Mackinnon, 2006 etc.) reported that ―a total 

effect of X on Y should not be a prerequisite to searching for evidence of indirect 

effect.‖  

Based on the criticism reported by methodologist and researchers in the past, 

instead of ―causal step approach‖ alternate approach ―product of coefficient‖ is in use, 

which deals with testing the total indirect effect by using the beta coefficient value for 

path a and b. Therefore, Cole, Walker and Bruch (2008) recommended that ―the 

mediation analysis be based on formal significance tests of the indirect effect ab, of 

which the Sobel (1982) test is the best known‖. 

Sobel test is actually based on assumption that ―sampling distribution of ab is 

normal‖; but researchers (Bollen &Stine, 1990; Stone & Sobel 1990) has revealed 

―analytically and through simulation that the distribution is quite irregular in sample size‖ 

and therefore it is suggested to incurred a technique that doesn‘t involve this assumption 

(i.e. normal theory approach). Moreover, it is also statistically proven that Sobel test is 

compared as ―lowest in power‖ and so generates less accurate confidence interval (CI).  

Therefore Mackinnon, Lockwood and Williams (2004) and Hayes (2013) instead of 
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Sobel test approach suggested bootstrap confidence interval as it overcomes the issues 

related to normal theory approach. 

The current study used bootstrap confidence interval (bias corrected) technique 

which is suggested by Preacher and Hayes (2008) and Hayes (2013). An updated version 

―MACRO PROCESS‖ for conducting mediation was downloaded, where model 4 and 6 

was opted to test the mediation analysis. Model 6 was used for serial/sequential 

mediation and Model 4 was used for single mediation. In addition, to confirm the results, 

SEM was also conducted which fortunately revealed same values and results. 

STUDY 1: 

Regression analysis was conducted to test the knowledge seeking behavior of 

student by using ICT. To test this, hypothesis 1a to hypothesis 7a are proposed. 

Hypothesis 1a predicted that UTAUT constructs has a positive and a significant effect on 

user trust.  

Results as shown in table: 4.7 to 4.10 revealed that all UTAUT constructs has a 

significant relationship on trust, where performance expectancy (β=0.155 p<0.001); 

effort expectancy (β=0.214 p<0.001); social influence (β=0.197 p<0.001); facilitating 

condition (β=0.178 p<0.001) showed a significant relationship with trust. Therefore, 

Hypothesis 1a is fully supported.  

Hypothesis 2a of the study proposed a significant relationship of performance 

expectancy, effort expectancy, social influence on behavioral intention, whereas an 

insignificant relationship is proposed between facilitating condition and behavioral 

intention. Results of the analysis showed that performance expectancy (β=0.227 p<0.001) 

and effort expectancy (β=0.247 p<0.001) has a significant relationship with intention 
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whereas social influence (β=0.088, ns) and facilitating condition (β= - 0.011, ns) has an 

insignificant relationship. As only social influence revealed result other than predicted, 

therefore Hypothesis 2a is partially supported.  

Hypothesis 3a predicted that all UTAUT constructs are significantly related to 

student ICT usage behavior. To test the proposed hypothesis, regression analysis was 

conducted and the results revealed that performance expectancy (β=0.281 p<0.001); 

effort expectancy (β=0.243 p<0.005); facilitating condition (β=0.368 p<0.001) showed a 

significant relationship with student usage behavior, whereas social influence (β= -0.09, 

ns) revealed an insignificant relationship with student usage behavior.  

Hypothesis 4a of the study predicted a significant relationship of trust on 

behavioral intention and student ICT usage behavior. Hypothesis 5a predicted a 

significant relationship of intention on student ICT usage behavior. To test the hypothesis 

regression analysis was conducted and the results in table: 4.7 to 4.10 revealed that trust 

(β=0.317 p<0.001) is significantly and positively related to intention. In addition, the 

influence of trust and intention is positively and significantly related to student ICT usage 

behavior. Hence, hypothesis 4a and hypothesis 5a are fully supported.  

To test the mediation analysis, hypothesis 6 and 7 was proposed. Bootstrap 

confidence interval technique was conducted using ―MACRO PROCESS‖, selecting 

Model ―6‖ (serial-mediation) and ―Model 4‖ (single mediation) as suggested by Hayes, 

(2013).  
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4.7.1 Bootstrap confidence interval for indirect effect of performance expectancy on 

students ICT usage behavior through trust and behavioral intention. 

Table 4.7 depicts results that revealed that performance expectancy had a positive 

and significant relationship with trust (β=0.155 p<0.001) and intention (β=0.227 

p<0.001). In addition trust is significantly associated with behavioral intention (β=0.317 

p<0.001). Moreover trust (β=0.393 p<0.001) and intention (β=0.214 p<0.005) is 

positively and significantly related to student ICT usage behavior.  

When tested for total effect of performance expectancy on ICT usage behavior, 

the results revealed a positive and significant relationship (β=0.281 p<0.001). The direct 

effect of performance expectancy on usage behavior by controlling the mediators (trust, 

intention) also depicted significant relationship (β=0.162 p<0.005). 

To test the mediation, ―bootstrap confidence interval (bias corrected)‖ was 

reported. The total indirect effect of performance expectancy on ICT usage behavior 

through trust and intention was significant as ―bootstrapped confidence interval‖ includes 

no Zero, 0.120 CI [0.058, 0.197].  
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Table 4. 7 Regression results & bootstrap confidence interval for indirect effects 

(Performance expectancy on students ICT usage behavior through trust and 

behavioral intention) 

 

Total, Direct and Indirect Effect 

 

  
Β SE t P 

Indirect Effect 

(a1) 

Performance Expectancy Trust  

Independent Variable Mediator 1 
0.155 0.043 3.629 *** 

Indirect Effect 

(a2) 

Performance Expectancy Intention 

Independent Variable Mediator 2 
0.227 0.044 5.165 *** 

Indirect Effect 

(d) 

Trust Intention  

Mediator 1  Mediator 2 
0.317 0.054 5.830 *** 

Indirect Effect 

(b1) 

Trust Usage Behavior 

Mediator 1 Dependent Variable 
0.393 0.069 5.656 *** 

Indirect Effect 

(b2) 

Intention Usage Behavior 

Mediator 2 Dependent Variable 
0.214 0.066 3.260 0.001 

Direct Effect 

(C prime) 

Performance Expectancy Usage behavior  

Independent Variable Dependent Variable 
0.162 0.055 2.917 0.004 

Total Effect 

(c) 

Performance Expectancy Usage behavior  

Independent Variable Dependent Variable 
0.281 0.057 4.973 *** 

“Bootstrap results for total indirect effect i.e. from performance expectancy to students ICT 

usage behavior through trust and intention” 

 Boot SE LLCL ULCL Two tail test 

Performance Expectancy  Usage Behavior 0.120 0.035 0.058 0.197 0.000 
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Figure 4.3(a) Statistical diagram on serial mediation depicting the influence of performance expectancy on students 

ICT usage behavior, mediated by trust and behavioral intention 

 

 

 



111 

4.7.2 Bootstrap confidence interval for indirect effect of effort expectancy on 

students ICT usage behavior through trust and behavioral intention. 

The results depicted in table 4.8 revealed that effort expectancy has a positive and 

significant relationship with trust (β=0.214 p<0.001) and behavioral intention (β=0.247 

p<0.001). Results further illustrated that trust is significantly associated to intention 

(β=0.317 p<0.001) and student usage behavior (β=0.393 p<0.001). Moreover intention is 

positively related to student usage behavior (β=0.214 p<0.005).  

The results for total effect of effort expectancy on ICT usage behavior, revealed a 

significant relationship (β=0.243 p<0.005). Moreover, the direct effect of effort 

expectancy on ICT usage behavior by controlling the mediators (trust, intention) depicted 

insignificant relationship (β=0.092, ns). 

For mediation, the bootstrap total indirect effect of effort expectancy on usage 

behavior through trust and intention was significant as ―bootstrapped confidence interval‖ 

does not include Zero, 0.151 CI [0.079, 0.237] 
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Table 4. 8 Regression results & bootstrap confidence interval for indirect effects 

(Effort expectancy on students ICT usage behavior through trust and behavioral 

intention) 

Total, Direct and Indirect Effect 

  
β SE T P 

Indirect Effect 

(a1) 

Effort Expectancy  Trust 

Independent Variable Mediator 1 
0.214 0.062 3.472 *** 

Indirect Effect 

(a2) 

Effort Expectancy Intention 

Independent Variable Mediator 2 
0.247 0.063 3.902 *** 

Indirect Effect 

(d) 

Trust Intention 

Mediator 1  Mediator 2 
0.317 0.054 5.830 *** 

Indirect Effect 

(b1) 

Trust Usage Behavior 

Mediator 1 Dependent Variable 
0.393 0.069 5.656 *** 

Indirect Effect 

(b2) 

Intention Usage Behavior 

Mediator 2 Dependent Variable 
0.214 0.066 3.260 0.001 

Direct Effect 

(C prime) 

Effort Expectancy Usage behavior  

Independent Variable Dependent Variable 
0.092 0.079 1.164 0.245 

Total Effect 

(c) 

Effort Expectancy Usage behavior  

Independent Variable Dependent Variable 
0.243 0.082 2.971 0.003 

“Bootstrap results for total indirect effect i.e. from effort expectancy to students ICT usage 

behavior through trust and behavioral intention” 

 Boot SE LLCL ULCL Two tail test 

Effort Expectancy  Usage Behavior 0.151 0.040 0.079 0.237 0.000 
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Figure 4.3(b) Statistical diagram on serial mediation depicting the influence of effort expectancy on students ICT usage 

behavior, mediated by trust and behavioral intention 
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4.7.3 Bootstrap confidence interval for indirect effect of social influence on students 

ICT usage behavior through trust and behavioral intention. 

The results in table 4.9 shows that social influence has a positive and significant 

relationship with trust (β=0.197 p<0.001) but an insignificant relationship with intention 

(β=0.088, ns). Moreover a significant relationship exist between trust and intention 

(β=0.317 p<0.001); trust and usage behavior (β=0.393 p<0.001); intention and ICT usage 

behavior (β=0.214 p<0.005).  

Total effect of social influence on usage behavior was reported, revealing an 

insignificant relationship (β= - 0.093, ns). Similarly, the direct effect of social influence 

on usage behavior also depicted a negative relationship (β= - 0.203). 

The  ―bootstrap total indirect effect‖ of social influence on ICT usage behavior 

through trust and intention was significant as ―bootstrapped confidence interval‖ does not 

include Zero, 0.110 CI [0.046, 0.193]. 
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Table 4. 9 Regression results & bootstrap confidence interval for indirect effects 

(Social influence on students ICT usage behavior through trust and behavioral 

intention) 

Total, Direct and Indirect Effect 

  
β SE t P 

Indirect Effect 

(a1) 

Social Influence  Trust  

Independent Variable Mediator 1 
0.197 0.053 3.708 *** 

Indirect Effect 

(a2) 

Social Influence Intention 

Independent Variable Mediator 2 
0.088 0.055 1.605 0.109 

Indirect Effect 

(d) 

Trust Intention 

Mediator 1  Mediator 2 
0.317 0.054 5.830 *** 

Indirect Effect 

(b1) 

Trust Usage Behavior 

Mediator 1 Dependent Variable 
0.393 0.069 5.656 *** 

Indirect Effect 

(b2) 

Intention Usage Behavior 

Mediator 2 Dependent Variable 
0.214 0.066 3.260 0.001 

Direct Effect 

(C prime) 

Social Influence Usage behavior  

Independent Variable Dependent Variable 
- 0.203 0.067 -3.026 0.003 

Total Effect 

(c) 

Social Influence Usage behavior  

Independent Variable Dependent Variable 
- 0.093 0.071 -1.316 0.189 

“Bootstrap results for total indirect effect i.e. from social influence to students ICT usage 

behavior through trust and behavioral intention” 

 Boot SE LLCL ULCL Two tail test 

Social Influence  Usage Behavior 0.110 0.037 0.046 0.193 0.001 
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Figure 4.3(c) Statistical diagram on serial mediation depicting the effect of social influence on students ICT usage 

behavior, mediated by trust and behavioral intention 
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4.7.4 Bootstrap confidence interval for indirect effect of facilitating condition on 

students ICT usage behavior through trust. 

The results in table 4.10 shows that facilitating condition has a positive and 

significant relationship with trust (β=0.178, p<0.001) but an insignificant relationship 

with intention (β= - 0.011, ns). A significant relationship exist between trust and ICT 

usage behavior (β=0.461, p<0.001). 

The ―total effect‖ of facilitating condition on students ICT usage behavior was 

reported, revealing a significant relationship (β= 0.368, p<0.001). Similarly, the direct 

effect of facilitating condition on ICT usage behavior also depicted a significant 

relationship (β= 0. 286, p<0.001). 

The ―bootstrap total indirect effect‖ of facilitating condition on ICT usage 

behavior through trust was significant as ―bootstrapped confidence interval‖ includes no 

Zero, 0.082 CI [0.029, 0.155]. 
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Table 4. 10 Regression results & bootstrap confidence interval for indirect effects 

(Facilitating condition on students ICT usage behavior through trust) 

Total, Direct and Indirect Effect 

 β SE t P 

Indirect Effect 

(a1) 

Facilitating Condition  trust  

Independent Variable Mediator 1 
0.178 0.053 3.338 *** 

Indirect Effect 

(a2) 

Facilitating Condition Intention 

Independent Variable Mediator 2 
- 0.011 0.057 0.799 0.835 

Indirect Effect 

(b1) 

trust Usage Behavior 

Mediator 1 Dependent Variable 
0.461 0.067 6.858 *** 

Direct Effect 

(C prime) 

Facilitating Condition Usage behavior  

Independent Variable Dependent Variable 
0.286 0.068 4.219 *** 

Total Effect 

(c) 

Facilitating Condition Usage behavior  

Independent Variable Dependent Variable 
0.368 0.071 5.184 *** 

“Bootstrap results for total indirect effect i.e. from facilitating condition to students ICT usage 

behavior through trust” 

 Boot SE LLCL ULCL Two tail test 

Facilitating Condition  Usage Behavior 0.082 0.033 0.029 0.155 0.002 
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Figure 4.3(d) Statistical diagram on mediation depicting the influence of facilitating condition on students ICT 

usage behavior, mediated by trust 

 

 

 

Facilitating 

Condition 

Usage 

Behavior 

Trust a1 = 0.178 b1 = 0.461 

C‘ = 0.286, C= 0.368 



120 

STUDY 2 

Regression analysis to examine the relationship between UTAUT constructs and 

dependent variable (―teachers ICT usage behavior‖) in the presence of mediator (―trust, 

intention‖) was conducted to test the hypothesis 1b-7b. Results revealed that all 

independent variables except effort expectancy showed a positive and significant 

relationship with trust (see table 4.11 to 4.14). Results depicted a positive and significant 

relationship between performance expectancy and trust (β=0.216 p<0.001). Similar 

positive and significant results were depicted for social influence on trust (β=0.173 

p<0.05) and facilitating conditions and trust (β=0.240 p<0.005). Therefore hypothesis 1b 

is supported. 

Hypothesis 2b proposed a significant relationship between UTAUT constructs 

(performance expectancy, effort expectancy, and social influence) and behavioral 

intention and an insignificant relationship between facilitating condition and behavioral 

intention. Results from the regression analysis shows that performance expectancy is 

positively and significantly related to intention (β=0.161 p<0.05), as presented in table 

4.11. Effort expectancy is positively and significantly related to intention (β=0.362 

p<0.005), as presented in table 4.12. Social influence (β=0.014, ns) and facilitating 

condition (β=0.134, ns) has an insignificant relationship with intention as illustrated in 

table 4.13 and table 4.14 respectively.  Hypothesis 4b predicted a positive and significant 

relationship of trust on intention and ICT usage behavior; hypothesis 5b proposed a 

significant effect of intention on ICT usage behavior. Results in table 4.11 to 4.14 

illustrated a full support to hypothesis 4b and 5b, hence depicting a significant 

relationships.  
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Hypothesis 3b in the current study, proposed a significant relationship between IV 

and DV. To examine the hypothesis, regression analysis was conducted and the total 

effect for each relationship was calculated. The results in table 4.11 revealed that 

performance expectancy is positively and significantly related to teacher ICT usage 

behavior (β=0.267 p<0.005). Similarly the results illustrated in table 4.14 depicted a 

significant relationship between facilitating condition and ICT usage behavior (β=0.459 

p<0.001).  Effort expectancy revealed a slightly insignificant relationship (β=0.208, ns) 

by depicting the P value 0.056. In addition, the analysis revealed an insignificant 

relationship of social influence with ICT usage behavior (β= - 0.054, ns). Hence 

Hypothesis 3b is partially supported by proving two significant and two insignificant 

relationships of IV with DV.   
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4.7.5 Bootstrap confidence interval for indirect effect of performance expectancy on 

teachers ICT usage behavior through trust and behavioral intention. 

The results in table 4.11 illustrated that performance expectancy has a positive 

and significant relationship with trust (β=0.216 p<0.001) and intention (β=0.161 p<0.05). 

In addition a significant relationship exist between trust and intention (β=0.245 p<0.05); 

trust and teacher ICT usage behavior (β=0.372 p<0.001) and intention and ICT usage 

behavior (β=0.227 p<0.05).  

The total effect of performance expectancy on ICT usage behavior, illustrates a 

positive and significant relationship (β=0.267 p<0.005), and the direct effect of 

performance expectancy on ICT usage behavior by controlling the mediators (trust, 

intention) depicts an insignificant relationship (β=0.138, ns). 

Table 4.11 illustrates the ―bootstrap confidence-interval (bias corrected)‖. The 

total indirect effect of performance expectancy on ICT usage behavior through trust and 

intention was significant as ―bootstrapped confidence interval‖ includes no Zero, 0.129 

CI [0.050, 0.228] 
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Table 4. 11 Regression results & bootstrap confidence interval for indirect effects 

(Performance expectancy on teachers ICT usage behavior through trust and 

behavioral intention) 

Total, Direct and Indirect Effect 

  
β SE t P 

Indirect Effect 

(a1) 

Performance Expectancy  Trust 

Independent Variable Mediator 1 
0.216 0.062 3.466 *** 

Indirect Effect 

(a2) 

Performance Expectancy Intention  

Independent Variable Mediator 2 
0.161 0.077 2.084 0.039 

Indirect Effect 

(d) 

Trust Intention 

Mediator 1  Mediator 2 
0.245 0.099 2.469 0.015 

Indirect Effect 

(b1) 

Trust Usage Behavior 

Mediator 1 Dependent Variable 
0.372 0.107 3.481 *** 

Indirect Effect 

(b2) 

Intention Usage Behavior 

Mediator 2 Dependent Variable 
0.227 0.088 2.580 0.011 

Direct Effect 

(C prime) 

Performance Expectancy Usage behavior  

Independent Variable Dependent Variable 
0.138 0.083 1.671 0.097 

Total Effect 

(c) 

Performance Expectancy Usage behavior  

Independent Variable Dependent Variable 
0.267 0.084 3.181 0.002 

“Bootstrap results for total indirect effect i.e. from performance expectancy to teachers 

ICT usage behavior through trust and behavioral intention” 

 Boot SE LLCL ULCL Two tail test 

Performance Expectancy  Usage Behavior 0.129 0.046 0.050 0.228 0.002 
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Figure 4.4(a) Statistical diagram on serial mediation; depicting the influence of performance expectancy on 

teachers ICT usage behavior, mediated by trust and intention 
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4.7.6 Bootstrap confidence interval for indirect effect of effort expectancy on 

teachers ICT usage behavior through trust and behavioral intention. 

Table 4.12 revealed that effort expectancy has a negative and insignificant 

relationship with trust (β=-0.060, ns) but a significant and positive relationship with 

intention (β=0.362 p<0.001). In addition, the relationship between trust and intention 

(β=0.245 p<0.05), trust and ICT usage behavior (β=0.372 p<0.001) and intention and 

ICT usage behavior (β=0.227 p<0.05) are also significant. 

Table 4.12 also depicted the total and direct effect of effort expectancy on usage 

behavior. Results illustrated that total effect (β=0.208, ns), and direct effect (β=0.151, ns) 

both revealed an insignificant relationships.  

The bootstrap for total indirect effect was calculated to explain the mediation 

analysis.  Effort expectancy on ICT usage behavior through trust and intention was 

insignificant as ―bootstrapped confidence interval‖ includes Zero, 0.056 CI [-0.064, 

0.198] 
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Table 4. 12 Regression results & bootstrap confidence interval for indirect effects 

(Effort expectancy on teachers ICT usage behavior through trust and behavioral 

intention) 

Total, Direct and Indirect Effect 

  
β SE t P 

Indirect Effect 

(a1) 

Effort Expectancy  Trust 

Independent Variable Mediator 1 
-0.060 0.080 -0.756 0.451 

Indirect Effect 

(a2) 

Effort Expectancy Intention 

Independent Variable Mediator 2 
0.362 0.096 3.789 *** 

Indirect Effect 

(d) 

Trust Intention  

Mediator 1  Mediator 2 
0.245 0.099 2.469 0.015 

Indirect Effect 

(b1) 

Trust Usage Behavior 

Mediator 1 Dependent Variable 
0.372 0.107 3.481 *** 

Indirect Effect 

(b2) 

Intention Usage Behavior 

Mediator 2 Dependent Variable 
0.227 0.088 2.580 0.011 

Direct Effect 

(C prime) 

Effort Expectancy Usage behavior  

Independent Variable Dependent Variable 
0.151 0.106 1.432 0.154 

Total Effect 

(c) 

Effort Expectancy Usage behavior  

Independent Variable Dependent Variable 
0.208 0.108 1.928 0.056 

“Bootstrap results for total indirect effect i.e. from effort expectancy to teachers ICT usage 

behavior through trust and behavioral intention” 

 Boot SE LLCL ULCL Two tail test 

Effort Expectancy  Usage Behavior 0.056 0.066 -0.064 0.198 0.325 
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Figure 4.4(b) Statistical diagram on serial mediation; depicting the influence of effort expectancy on teachers 

ICT usage behavior, mediated by trust and intention 
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4.7.7 Bootstrap confidence interval for indirect effect of social influence on teachers 

ICT usage behavior through trust and behavioral intention. 

The results in table 4.13 illustrated that social influence has a positive and 

significant relationship with trust (β=0.173 p<0.05) but an insignificant relationship with 

intention (β=0.014, ns). Moreover, as depicted earlier a significant relationship exist 

between trust and intention (β=0.245 p<0.05), trust and ICT usage behavior (β=0.372 

p<0.001); and intention and ICT usage behavior (β=0.227 p<0.01). 

Total effect and direct effect of social influence on ICT usage behavior was 

reported, revealing an insignificant relationship (β= - 0.054, ns) for total effect and for 

direct effect (β= - 0. 131, ns). 

The ―bootstrap total indirect effect‖ of social influence on teachers ICT usage 

behavior through trust and intention was insignificant as ―bootstrapped confidence 

interval‖  includes Zero, 0.077 CI [-0.007, 0.197]. 
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Table 4. 13 Regression results & bootstrap confidence interval for indirect effects 

(Social influence on teachers ICT usage behavior through trust and behavioral 

intention) 

Total, Direct and Indirect Effect 

  
β SE t P 

Indirect Effect 

(a1) 

Social Influence  Trust 

Independent Variable Mediator 1 
0.173 0.073 2.383 0.018 

Indirect Effect 

(a2) 

Social Influence Intention  

Independent Variable Mediator 2 
0.014 0.088 0.155 0.877 

Indirect Effect 

(d) 

Trust Intention 

Mediator 1  Mediator 2 
0.245 0.099 2.469 0.015 

Indirect Effect 

(b1) 

Trust Usage Behavior 

Mediator 1 Dependent Variable 
0.372 0.107 3.481 *** 

Indirect Effect 

(b2) 

Intention Usage Behavior 

Mediator 2 Dependent Variable 
0.227 0.088 2.580 0.011 

Direct Effect 

(C prime) 

Social Influence Usage behavior  

Independent Variable Dependent Variable 
-0.131 0.093 -1.400 0.164 

Total Effect 

(c) 

Social Influence Usage behavior  

Independent Variable Dependent Variable 
-0.054 0.098 -0.546 0.580 

“Bootstrap results for total indirect effect i.e. from social influence to teachers ICT usage 

behavior through trust and intention” 

 Boot SE LLCL ULCL Two tail test 

Social Influence  Usage Behavior 0.077 0.051 -0.007 0.197 0.077 
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Figure 4.4(c) Statistical diagram on serial mediation; depicting the effect of social influence on teachers ICT 

usage behavior, mediated by trust and intention 
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4.7.8 Bootstrap confidence interval for indirect effect of facilitating condition on 

teachers ICT usage behavior through trust. 

To evaluate the significant relationship of facilitating condition (FC) with trust 

and intention, regression analysis was conducted. The results in table 4.14 shows a 

significant relationship of FC with trust (β=0.240 p<0.005) but an insignificant 

relationship with intention (β= 0.134, ns).  

The ―total effect‖ and ―direct effect‖ of FC on teachers ICT usage behavior was 

reported, revealing a significant relationship (β= 0.459, p<0.001) and (β= 0.357, p<0.005) 

respectively.  

The ―bootstrap total indirect effect‖ of FC on ICT usage behavior through 

mediator 1 (trust) was significant as ―bootstrapped confidence interval‖ does not includes 

Zero, 0.103 CI [0.024, 0.233]. 
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Table 4. 14 Regression results & bootstrap confidence interval for indirect effects 

(Facilitating condition on teachers ICT usage behavior through trust) 

Total, Direct and Indirect Effect 

  
Β SE T P 

Indirect Effect 

(a1) 

Facilitating Condition  Trust 

Independent Variable Mediator 1 
0.240 0.080 2.988 0.003 

Indirect Effect 

(a2) 

Facilitating Condition Intention  

Independent Variable Mediator 2 
0.134 0.098 1.979 0.176 

Indirect Effect 

(b1) 

Trust Usage Behavior 

Mediator 1 Dependent Variable 
0.428 0.107 4.006 *** 

Direct Effect 

(C prime) 

Facilitating Condition Usage behavior  

Independent Variable Dependent Variable 
0.357 0.106 3.357 0.001 

Total Effect 

(c) 

Facilitating Condition Usage behavior  

Independent Variable Dependent Variable 
0.459 0.108 4.239 *** 

“Bootstrap results for total indirect effect i.e. from facilitating condition to teachers usage 

behavior through trust” 

 Boot SE LLCL ULCL Two tail test 

Facilitating Condition  Usage Behavior 0.103 0.051 0.024 0.233 0.012 

 



133 

 

 

 

 

 

 

 

 

 

Figure 4.4(d) Statistical diagram on mediation depicting the influence of facilitating condition on teachers ICT 

usage behavior, mediated by trust 
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CHAPTER 5 

DISCUSSION AND CONCLUSION 

5.0 Introduction 

This chapter presents a detail explanation of the findings of both the studies 

(study 1 and study 2), along with the limitation, strengths and contributions, implications 

and future directions. The chapter is divided into five sections with a sequence of: (1) 

findings of the study based on the analysis of data presented in chapter 4; (2) strengths 

and contribution of the current study; (3) limitations and future directions of the study; 

(4) implication of the study with reference to research and practitioners perspectives; and 

(5) the last section presents the conclusion of the study.   

5.1 Findings of the study  

The findings of both the studies are explained keeping in view the research 

questions proposed in chapter 1 of this dissertation. In addition, discussion on the 

findings also elaborates, upto what extent the research questions based on the objectives 

of the study were achieved. 
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5.1.1 Respondents Profile: 

To view the profile of the respondents (teachers and students), data was collected 

on demographic variables. Results of demographic statistics revealed that for study 1, 

more male students (58%) with age group 20-40 participated. Even prior studies 

conducted in Pakistan for examining students ICT usage behavior revealed the same 

results, i.e. more male students participated as compared to female (Riaz & Haider, 

2011a; Riaz & Haider, 2011b; Rashid & Riaz, 2009a; Rashid & Riaz 2009b). This might 

be because, for male students it is easier and feasible to access Internet for usage. 

Moreover, as males are said to be more enthusiastic and self-confident in using 

technology; so they possesses a positive attitude and intention to use ICT (Charles & 

Issifu, 2015; Ong & Lai, 2006). But in contrary, as female students are believed to have 

high level of anxiety (Morrow, Presll & McElroy, 1986); high tendency to get influence 

from others opinion (Venkatesh et al., 2003); and face difficulty in handling family life 

along with distance education programs; therefore, they mostly drop out from distance 

education programs (Jung, 2012).  

Similar to study 1, even in study 2 more male teachers (64.70%) with age group 

31-50 participated. In past, number of studies has been conducted, where researchers 

reported that male users possess enjoyment, high self-efficacy and low anxiety level, 

when they interact with computers. Therefore, as compare to females; males depicts 

positive intention towards computers.  

With reference to the descriptive statistics and students feedback, the mean 

calculated for ―performance expectancy‖, ―effort expectancy‖, ―social influence‖, 

―facilitating conditions‖, ―trust‖, ―intention‖ and ―ICT usage behavior‖ for knowledge 
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seeking was 5.06, 5.09, 5.04, 4.87, 4.88, 4.96, 4.72 respectively. To evaluate teachers 

understanding about the ICT used for knowledge sharing; the mean was calculated for 

―performance expectancy‖, ―effort expectancy‖, ―social influence‖, ―facilitating 

condition‖, ―trust‖, ―intention‖ and ―ICT usage behavior‖; depicting values: 5.28, 5.14, 

4.96, 5.08, 5.13, 5.14 and 4.84 respectively.  

5.1.2 What are the effects of UTAUT constructs (performance expectancy, effort 

expectancy, social influence, and facilitating conditions) on user trust? 

The results revealed in chapter 4, illustrated a significant and positive relationship 

between all UTAUT constructs and trust of study 1 and study 2; except for ―effort 

expectancy‖ (EE) on ―trust‖ of study 2, which resulted insignificantly. Following 

paragraphs explains each relationship in detail.  

Performance Expectancy (PE) and Trust 

―Performance expectancy‖ (PE) has a positive and significant effect on trust. The 

result is consistent with the previous studies, where researchers investigated that user‘s 

trust a technology only if they believe that it will achieve the defined goals (for which it 

has been used) and will help in performing the task. Similar concept was discussed by 

Olson and Jacoby (1972) that consumers trust a product on the basis of benefits 

associated with its usage. Although it would not be possible to evaluate the intrinsic 

attributes of a product; but extrinsic attributes like: perceived quality and reliability of the 

product influences individuals trust (Brengman & Karimov, 2012). Similarly, Suh and 

Han (2002) while explaining the benefits associated with the usage of Internet banking 
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reported that 24/7 availability of banking service, with zero travelling cost and no time 

strain helps in building user trust on Internet banking.  

In this study, the significant effect of PE on trust; revealed coefficient path values 

for study 1(0.155, p<0.001) and study 2(0.216, p<0.001) respectively. The result 

illustrates that students and teachers who use ICT for knowledge exchange consider it 

useful and belief it to be supportive in accomplishing their task of knowledge sharing and 

seeking. As a result, they consider ICT reliable, helpful and trustworthy for knowledge 

exchange. This significant relationship might be because in virtual teaching environment, 

teachers impart their knowledge using ICT either by uploading the PowerPoint slides; 

using video conferencing for knowledge sharing.  These knowledge sharing techniques 

are somehow similar to the traditional teaching method, where instructor enters the 

classroom, runs the PowerPoint slides and delivers the lecture. In addition, as ICT is the 

only mean through which they can communicate with students, therefore they consider it 

useful and trustworthy.  

Students on the other hand, no doubt have to place efforts for understanding the 

lectures in the absence of instructor. But in case of any ambiguity, it is the only mean 

through which they can contact (via email/message) their instructor. Although in 

traditional learning environment, students can raise questions during the lectures and 

teachers addresses them with in the class. But even in distance learning programs, weekly 

3 hours online sessions are scheduled inorder to address students‘ questions. Therefore, in 

distance learning programs, teachers and students consider ICT useful for knowledge 

sharing and seeking, and therefore possess trust on ICT. 
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Effort Expectancy (EE) and Trust 

The results illustrated in chapter 4 revealed that ―effort expectancy‖ has a 

significant effect on trust in study 1, whereas an insignificant effect on trust in study 2. 

The difference in opinion might be because of the difference in their age group, who 

opted to participate in both the studies. Maximum students, who voluntarily participated 

in study 1, were in 20s and 30s; whereas findings revealed that maximum teachers 

participated in study 2 were of 31-50.   

Researchers referred ―graduates and undergraduates‖ as ―dot-net generation‖, 

who rely on technology to perform their daily routine activities, Like: online job search, 

online interview, e-commerce, online auction, online admission, communication via 

emails or mobile phones, social networking etc. As they interact with different 

technologies daily, therefore they consider ICT reliable, secure and trustworthy for 

knowledge seeking. But on the other hand, study 2 revealed results contradicted to 

previous researches; illustrating an insignificant effect of EE on trust. It can be inferred 

from the demographic statistics of the teachers that as most of them were in 30s and 40s, 

have been dealing with things manually in past and have themselves seek knowledge 

using traditional method, therefore ease of use or difficulty level in using ICT would not 

influence their decision of trusting the technology. Instead, they may consider ICT 

reliable, helpful and trustworthy, if it fulfills the purpose for which it is used for i.e. 

knowledge sharing; have a positive word of mouth and best facilitating conditions.  

Social Influence (SI) and Trust 

Results of both the studies suggested a positive and significant relationship 

between ―social influence and trust‖. These findings are similar to past studies, where 
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researchers examined the increase in the level of trust due to preference led by the 

familiar people. In reality, individuals accept/reject to perform an action on the basis of 

the recommendations from the known ones. These preferences led by others, help an 

individual to build ―trust‖. Although people rely more on their in-groups‘, but studies 

suggested that trust also exist with in dissimilar group. This trust on out-group‘s can be 

due to their similar beliefs and intentions. 

The current study depicted an insignificant relationship between social influence 

and intention. This insignificant relationship might be because, as teachers willingly 

opted to teach in an institute that only offer distance education programs, therefore, there 

is no influence of peer, family members etc. on users intention. But to develop trust on a 

technology, there is a need to have positive word of mouth and feedback from the 

familiar and dissimilar groups. Henceforth in the current study, as the users are switched 

from traditional teaching/learning method to virtual teaching/learning environment, 

therefore to build trust on ICT, there is a need to have a positive feedback and influence 

from the referent groups.  

Facilitating Condition (FC) and Trust 

The results retrieved from chapter 4,  illustrated a positive and significant effect of 

―facilitating condition‖ on ―trust‖ with coefficient path reported for study 1 (0.178, 

p<0.001) and study 2 (0.240, p<0.005) respectively. Facilitating conditions are the 

support and guidance (―technical and non-technical‖) that are rendered to the users of 

technology by the organization/institute. It is believed that user‘s willingness to use a 

technology (along with other factors) is based on how much he/she trusts the technology. 

And to make a technology trustworthy, researchers suggested that organizations should 
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provide support, guidance and training to the users (Lu et al., 2005). Nowadays, live chat 

24/7, video clips, FAQ and images are uploaded on the company‘s website for guiding 

the users; that eventually helps in building user trust on system/technology.  

Keeping in view the current study, full support and guidance is provided to the 

users who use ICT for knowledge exchange. In reality, teachers can perform their 

knowledge sharing activities during their office hours. Hence, full technical and non-

technical support is rendered to them by the institute. Moreover even for students, help 

manuals are available on the website; plus users can send emails to supportive staff about 

the issue, who are bound to respond within 24 working hours. These activities help in 

building user trust on ICT for knowledge exchange. 

5.1.3 What are the effects of UTAUT constructs (performance expectancy, effort 

expectancy, and social influence) on user intention? 

The results illustrated in chapter 4 revealed a positive and significant effect of 

―performance expectancy‖ and ―effort expectancy‖ on ―behavioral intention‖, whereas an 

insignificant effect of ―social influence‖ on ―intention‖.  As the scope of the study is to 

evaluate the acceptance of ICT for knowledge exchange, therefore same relationships 

were tested to evaluate teachers and students ICT usage behavior for knowledge sharing 

and knowledge seeking respectively. Fortunately, same results were revealed in both the 

studies. Following paras elaborates the findings: 

Performance Expectancy (PE) and Intention 

The findings of the study suggested a positive relationship between performance 

expectancy (PE) and user intention. This relationship is consistent to past studies, where 
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researchers evaluated user willingness to accept and use a technology on the basis of its 

performance and usefulness (Robey, 1979; Davis et al., 1989; Taylor & Todd, 1995; 

Venkatesh & Davis, 2000; Venkatesh & Bala 2008). Originally, PE as a construct was 

developed by Venkatesh et al., (2003), for evaluating degree to which technology is 

considered useful and helpful in attaining good ―job performance‖. Since then, PE has 

been incorporated in different studies to evaluate technology acceptance behavior. For the 

current study, the relationship between PE and intention to use ICT for KE reported both 

positive and significant, revealing coefficient values for study 1 (0.227, p=<0.001) and 

for study 2 (0.161, p=<0.05) respectively.  

Basically, students who opted to participate in the study are mostly of the age 20-

40. Graduates and undergraduates with this age group are described as ―Digital Natives‖ 

or ―Dot Net Generation‖ (Caruso & Kvavik, 2005), who spend most of their time using 

computers, music player, video games etc. whereas, teachers demographic statistics 

revealed that average age group participated were from 31 to 50.  No doubt, in past 

teachers and students have been associated with traditional teaching – learning 

environment, but they consider ICT useful in distance learning programs, because it is the 

only mean through which teachers can share knowledge and students can seek 

knowledge. In addition, it helps them in completing their job/task at any time and place 

(availability 24/7), and so increases the overall ―academic productivity‖. Therefore the 

findings of the current study suggest that user intention to use ICT for knowledge 

exchange is based on performance expectancy. 
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Effort Expectancy (EE) and Intention 

The analysis of data also revealed a positive and significant relationship between 

EE and ―intention‖.  The significance of this relationship is similar to the results reported 

in past studies, where researchers investigated that user willingness to accept or reject a 

technology is based on how much they consider it easy or effortless. Therefore keeping in 

view the scope of the current study, EE was used for investigating users (teacher and 

student) belief related to ease associated with the use of ICT for knowledge exchange.  

Fortunately, study revealed a positive and significant relationship between the two 

variables, by calculating the coefficient paths for study 1 (0.247, p=0.001) and study 2 

(0.362, p=<0.001). However the findings depicted a stronger relationship in study 2 as 

compare to study 1, i.e. if EE increases by 1 unit, teacher intention to use ICT increases 

by 0.362 units, whereas student intention to use ICT increases by 0.247 units.  

Most of the respondents who participated in study 2 were males and past 

empirical studies reported that males are more ―task-oriented‖ (Minton & Schneider, 

1980), with ―high level of perceived ease of use‖ (Gefen & Straub, 1997) as compare to 

females, who experiences ―high level of anxiety‖ (Morrow, Prell & McElroy, 1986). 

Similar to this, study 1 also depicted a positive and significant relationship of EE  

Intention, with more males of average age 20-40; and researchers suggested them to be 

more enthusiastic and familiar with the use of technology in daily life.  

Social Influence (SI) and Intention 

The analysis of the results reported an insignificant relationship between ―social 

influence‖ and ―behavioral intention‖ for both the studies (1 and 2). Similar insignificant 

relationship has been reported in past (Venkatesh & Davis, 2000; Chau & Hu, 2002), 
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claiming that a significant relationship exists only in the beginning of the system 

development and usage, but with the passage of time (like after 3 months), the link 

becomes insignificant. It is assumed that before using the system, users ―belief and 

knowledge‖ about the technology is vague; because they are unfamiliar with the 

usefulness and features of the given technology. Hence, in such cases they rely more on 

others and their opinions (Hartwick & Barki, 1994), but as the time flees, users get aware 

of the systems weaknesses and strengths, so ultimately develop their own experience, and 

collapse the ―normative belief‖. In relation to this, Chau and Hu (2002) conducted a 

research on physicians ―telemedicine acceptance‖ behavior and investigated an 

insignificant relationship between peer influence and intention. The physician‘s reported 

to have ―high autonomy over the use of technology in their practices‖; and was given 

specialized trainings to use the technology. Based on high autonomy, training courses and 

―pre usage experiences‖, physicians increased their voluntary technology usage need; 

resulting in decrease of the ―peer influence‖ on their decision making and intention to use 

the technology. Similar to this, the current study also found an insignificant relationship 

between SI and intention.  

Basically, most of the universities in Pakistan work in traditional teaching 

environment, where whiteboards are still actively in use and face to face lectures are 

delivered. But there are teachers and students who opt for universities that offer distance 

education programs. As the scope of this study is to evaluate factors that influence users 

ICT usage behavior for KE; the author intentionally selected 2 universities that are 

completely functioning with the vision of providing distance education. Hence, teachers 

and students associated with these universities, freely and personally opted to use ICT for 
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knowledge exchange. With reference to the studies in past, the influence of social 

influence on intention can be significant only in the ―early stages of experience and 

particularly in mandatory settings‖, i.e. when the users are unknown, ill-informed about 

the usefulness of the system (Hartwick & Barki, 1994; Venkatesh & Davis, 2000; 

Karahanna et al., 1999; Taylor & Todd, 1995a; Venkatesh et al., 2003).  But due to the 

voluntary acceptance and usage of technology like in this study, users are least concerned 

about others perceptions and opinions about, whether they should use ICT for knowledge 

exchange or not. Therefore, the study reported an insignificant relationship between 

social influence and intention. 

5.1.4 What is the effect of Facilitating Conditions on ICT usage behavior? 

The results after applying the statistical technique (regression) reported an 

insignificant relationship between ―facilitating condition‖ (FC) and ―intention‖, and a 

significant relationship between FC and ICT usage behavior (UB).  Fortunately, the 

results are consistent with the findings of the previous studies, where researchers 

explained FC as a technical and non-technical support available to a user to facilitate 

him/her in using a technology. Henceforth, in the current study, it has been used to 

evaluate users believe w.r.t support available to them (teachers and students) for using 

ICT. Statistically current research revealed an insignificant relationship of FC with 

intention for study 1(- 0.011, ns) and study 2(0.134, ns). This insignificant relationship is 

consistent with the empirical findings reported in past, where researchers investigated 

that in the presence of ―performance expectancy‖ and ―effort expectancy‖ the influence 

of FC becomes insignificant (Venkatesh et al., 2003). 
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Results in chapter 4 also revealed a significant relationship between FC and ―ICT 

usage behavior‖ with a coefficient value for study 1 (0.368, p<0.001) and study 2(0.459, 

p<0.001) respectively. The findings are consistent with the empirical results reported in 

TPB, D-TPB and ―UTAUT‖ etc, where researchers suggested that the effect becomes 

stronger in the presence of (1) positive past experience with the respective organization, 

and (2) among older workers who are more dependent on receiving support and 

assistance in performing a task. Similar findings have been revealed in the current study, 

where the relationship is stronger for study 2 with maximum respondents of age 31-50. 

Overall, FC had a positive and significant relationship with ICT usage behavior for 

knowledge sharing and seeking.  

5.1.5 What is the effect of Trust on Intention and ICT usage behavior? 

There are many factors that affect user behavior, but trust is considered as the 

main element (Gefen et al., 2003). Fortunately, results in chapter 4 reported significant 

effect of trust on ―intention‖ and trust on ―ICT usage behavior‖, and these findings are 

aligned with the past researches ( e.g. McKnight et al., 2002; Gefen et al., 2003), where 

research frameworks were formulated to test the role of trust in developing a relationship 

between the two parties (individuals or organization) or between user  and technology 

(McKnight et al., 2002; Gefen et al., 2003; Ribbink et al., 2004; Grabner-Krauter & 

Kaluscha, 2008); that eventually helps in  developing user‘s willingness to perform a 

behavior (e.g. Mcknight et al., 2002; Gefen et al., 2003) or for making any ―exchange 

relationships‖ successful (Kim, Ferrin & Rao, 2008). 

In a virtual teaching/learning environment, where knowledge exchanged between 

the student and teacher is mediated through ICT, trust on ICT is an essential element 
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(Wang, 2014). It helps in reducing the risks and ambiguities in the mind of the 

individuals and possesses a positive behavior towards its usage. Like: student using ICT 

for knowledge seeking might consider it difficult to use, and on the basis of perceived 

risk associated in their minds, distrust the technology and fails to use it. Similarly 

researchers have reported the importance of technology-based trust in making teachers 

use ICT for knowledge sharing (Allen & Seaman, 2013).  

5.1.6 What is the effect of Intention on ICT usage behavior? 

The current study possesses a significant and positive relationship between 

intention and ICT usage behavior with coefficient path for study 1 (0.214, p<0.005) and 

study 2 (0.227, p<0.01) respectively. The purpose to test user‘s behavioral intention is to 

see user‘s agreement and willingness towards the use of technology. It is considered as an 

important factor that determines user‘s behavior. Studies conducted by Fishbein and 

Ajzen (1975), Davis et al., (1989), Davis et al., (1992); Taylor and Todd (1995); 

Venkatesh and Davis, (2000); Venkatesh et al., (2003); Venkatesh and Bala (2008); 

Venkatesh et al., (2012) are some of the examples that tested and confirmed a positive 

relationship between the two. Similarly in this study, student ICT usage behavior for 

knowledge seeking and teachers ICT usage behavior for knowledge sharing were tested, 

and the results depicted a positive and significant relationship between user intention to 

use ICT and actual ICT usage behavior for KE.  

5.1.7 Mediation effects of Trust and Intention 

The mediation analysis conducted in this study, is to test the mediation effect of 

trust and intention between UTAUT constructs and ICT usage behavior. The results 

illustrated in chapter 4 and literature reported in ―chapter 2‖, indicates the importance of 
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trust in building user intention that eventually influences user behavior.  Trust a user has 

on ICT is an ―explanatory factor‖ that links user beliefs with the behavioral outcomes.  It 

helps in overcoming the negative perception of a user about the quality and safety of the 

―ICT environment‖ (Mcknight et al., 2002). Till date, extensive research has been 

conducted to evaluate the role of trust in e-commerce/online-shopping; but a ―dearth of 

literature‖ was observed while investigating the role of trust in virtual teaching/learning 

environment (Wang, 2014).  In Pakistan, with reference to virtual teaching /learning, 

research has been conducted to evaluate factors determining users ―intention‖ (e.g Iqbal 

& Qureshi, 2012; Riaz & Haider, 2011a; Riaz & Haider, 2011b; Rashid & Riaz, 2009a), 

but no study depicted trust as an ―explanatory factor‖ that influences ―behavioral 

outcomes‖.  

According to the 2014 survey conducted by ―World Economic Forum‖, Pakistan 

was ranked 111 out of 148 counties due to lack of government laws and regulations w.r.t 

ICT and lack of secure Internet servers.  But beside from this, the survey also reported 

Pakistan ICT competitiveness as: (1) best Internet, international long distance, and 

mobile telephone service scoring 2/2 (2) 68% availability of latest technology along with 

the adoption of latest and innovative technologies in the business environment of 

Pakistan; (3) 91% affordability rate and ranked 19 among 148 countries, (4) extensive 

usage of ―virtual social network‖ scoring 5 out of 7 etc.  The results of the survey 

depicted that besides lacking in laws, regulation and insecure Internet servers; still 

individuals use ICT in their daily lives. ICT in Pakistan is considered to be affordable as 

compared to the other 129 countries of the world, hence resulting in adoption of latest 

technology. The report also suggested maximum usage of virtual social network with a 
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scale value 5 out of 7; explaining that users not only use ―social networking sites‖ to 

connect with their friends and family but also for sharing knowledge/information. The 

study also revealed approximately 70% of mobile telephone subscribers. These indicators 

illustrate the association of users with use of ICT in Pakistan, which can only be possible 

due to trust a user has on technology.  

5.1.7.1 Study 1: Mediation effects 

For study 1, sequential mediation using trust and intention as mediators were 

tested between performance expectancy (PE), effort expectancy (EE), social influence 

(SI) and ICT usage behavior. The results illustrated full mediation based on the criteria 

illustrated by Hayes (2013) and reported in chapter 4. The findings revealed that PE and 

EE had a positive influence on ICT usage behavior through trust and intention. Users 

who find technology useful for accomplishing the goals and easy to use consider it 

trustworthy and so possess positive intention, that positively affects user ICT usage 

behavior.  

The results also revealed full sequential mediation of trust and intention between 

social influence (SI) and ICT usage behavior (UB). In chapter 4, results depicted that 

social influence (SI) had a positive relationship with trust but an insignificant effect on 

intention and ICT usage behavior (UB). Based on the technique suggested by Hayes 

(2013), to test mediation, the indirect effect reported in the MACRO has to be examined 

and analyzed. The findings revealed that indirect paths estimated between 

SITrustIntentionUB and SITrustUB reported significant, as bootstrapped 

confidence interval contained no zero, whereas the indirect path reported between 

SIintentionUB depicted an insignificant relationship. But regardless of this 
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insignificant link, the study revealed that full mediation exists between SI and UB. This 

might be because (1) the insignificant link was very much close to the significance with a 

difference of 0.003 only, (2) the influence of trust on building user intention was more; 

that actually helped in building full mediation between the link, (3) according to 

Venkatesh et al., (2003), as females are more sensitive to others opinions, therefore SI 

can be considered as an important factor in building user trust and behavior. Hence on the 

basis of their findings, as 42% female students participated in this study, therefore it can 

be considered as one of the reasons for the full mediation.  

To test the mediation effect of trust between facilitating condition (FC) and ICT 

usage behavior (UB), The MACRO developed by Hayes (2013) was used with Model 4. 

The results depicted full mediation between FCTrustUB and an insignificant 

relationship with intention. Basically researchers in past has suggested an insignificant 

effect of FC on intention in the presence of performance expectancy and ease of use, 

assuming that FC provided to a user would be of no use, if he/she finds the technology 

useful and easy. But on the contrary, it had an indirect and total influence on user 

behavior, considering that as FC are available and can be used when needed, therefore 

user trust on ICT increases that eventually helps in building user ICT usage behavior.  

5.1.7.2 Study 2: Mediation Effects  

According to the results illustrated in chapter 4 for study 2, trust and intention 

mediates the relationship between ―performance expectancy‖ and ICT ―usage behavior‖ 

(UB), whereas no serial mediation exists between ―effort expectancy‖ (EE) and UB; and 

―social influence‖ (SI) and UB. In addition, trust mediates the relationship between 

facilitating condition (FC) and UB. The findings demonstrated that teachers who use ICT 
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for knowledge sharing, considers it useful for accomplishing their teaching objectives 

like: uploading lectures; giving assignments; marking quiz and assignments; evaluating 

grades etc. Therefore, possess a significant effect on trust and behavioral intention.  

The values of total indirect effect suggest that no serial mediation exists between 

EE and UB. Basically, total indirect effect (Appendix – P, indirect effects of X on Y) was 

computed through three sub-indirect effects, where indirect effect for EETrustUB 

reported insignificant; EETrustINTUB reported insignificant; and 

EEINTUB was reported significant. Based on the results revealed in chapter 4, two 

insignificant sub-indirect effects can be because; EE has no influence on teachers trust. 

For teachers, to consider an ICT reliable, secure, helpful or trustworthy is based on (1) 

upto what level it fulfills the purpose for which it is designed for, (2) positive word of 

mouth and influence from similar-dissimilar groups and (3) best facilitating condition. 

Ease in using ICT or its difficulty level has no direct influence on teachers‘ decision for 

considering ICT reliable or trustworthy. Although results revealed that EE helps in 

building teachers intention and willingness; but because of an insignificant relationship 

with trust it fails to build teachers intention and ICT usage behavior.  

The results reported no serial mediation between social influence (SI) and UB. 

Although the findings revealed that social influence is significantly related to teachers 

trust on ICT; but SI is insignificantly related to intention. Basically for a teacher to 

consider an ICT trustworthy, reliable, secure and helpful; positive word of mouth or 

senior management recommendation and support are highly needed. But, besides of 

trusting the ICT on the basis of peers/friends/management, study reveals that overall it 

failed to build user intention and behavior. This insignificant relation is might be because, 
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most of the teachers who participated were males and past researches suggests that males 

are less sensitive to others opinions as compare to females; therefore their willingness to 

use and accept ICT for knowledge sharing may not be influenced by others opinion. 

Moreover, teachers those has been previously associated to traditional teaching method; 

on the basis of their own preference and liking may have join the university that offers 

distance programs, therefore decision to use ICT for teaching is not influenced by others.  

The findings further demonstrated that trust significantly mediates the relationship 

between facilitating condition and ICT usage behavior.  Fortunately, the findings are 

similar in both the studies revealing that because user ―perceived technology easy to use‖ 

with ―low level of anxiety‖ therefore it possesses an insignificant relationship with 

intention. But because of support and guidance available online, it helps in building user 

trust on technology that eventually influences user ICT usage behavior.  

 5.2 Strengths and Contribution of the study 

Following are the strengths of this study, which contributed to the ―existing body 

of knowledge‖ in several ways: 

1. In 2012, Venkatesh and his colleagues developed and tested second version of 

UTAUT and suggested that in ―future research should identify other relevant 

factors that may help increase the applicability of UTAUT to a wide range‖. In 

relation to this, Sumak et al., (2011) a year before UTAUT-2; conducted a meta-

analysis and observed that although previously TAM has been widely used for 

testing user e-learning acceptance; but literature revealed ―limited studies that 

have used UTAUT as a ground theory; therefore future research needs to include 
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studies that will evaluate this state-of-art theory in the field of e-learning 

acceptance‖.  

Keeping in view the suggestions proposed by the researchers above, the current 

study not only provided a detail understanding behind the formulation of UTAUT, 

but also proposed and successfully tested an extended version of the theory for 

knowledge exchange in virtual environment. The extended version of UTAUT 

was also based on the findings illustrated from the meta-analysis on UTAUT 

conducted by Williams et al., (2012). Their study reported that only four papers 

used trust as a determinant of intention, but failed to report factors that influence 

user trust. Moreover none of these papers examined users trust on e-learning. 

Based on these findings, the current study used trust as a first mediator. Similar 

observation was made by Wang (2014) and Wang and Noe (2010) reporting that 

lack of literature exists on depicting a relationship between trust and intention for 

knowledge exchange.  

 Basically, with the development of information technology; the reliance of 

individuals on IT in their daily life is increasing day by day. Concepts like 

electronic exchanges have been evolved, where people instead of face-to-face 

interaction gets in-contact digitally. It allows customers to interact with vendors 

any time (Beldad et al., 2010). But uncertainties associated with the online 

exchanges act as a barrier for technology adoption (Featherman & Pavlou, 2003). 

These uncertainties increase users perception for the risk associated with the 

technology as a result the level of trust decreases. Trust has been considered as an 

―explanatory factor‖ that helps in explaining user behavior. In past, studies have 
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been conducted to evaluate user‘s online shopping behavior based on trust; but 

very few studies have discussed the role of trust in virtual teaching/learning 

environment (Wang, 2014).  Similarly, till date researches that have been 

conducted in Pakistan to study factors influencing teachers and student ICT 

acceptance behavior; none of them has reported factors that influence user trust on 

ICT. Therefore based on all these suggestions, major contribution the current 

study has made in the area of technology acceptance is examining factors that 

build user trust; and eventually influences user ICT usage behavior for knowledge 

exchange. 

2. Second major contribution that current research has made in the area of 

knowledge management (KM), is examining both aspects of knowledge exchange 

separately. In past, no doubt extensive research has been conducted on examining 

the role of knowledge management systems for knowledge exchange (KE), but 

unfortunately KE has been widely termed as knowledge sharing (e.g. Cabrera et 

al., 2006; Tseng & Kuo, 2014). Wang and Noe (2010) and Gressgard (2014b) in 

their review paper has reported about this interchange and further investigated 

that knowledge sharing and knowledge seeking are two aspects of knowledge 

exchange. However, He and Wei (2009) has recognized about these two aspects 

of KE, but reported a limitation of their study for not considering separate 

respondents for both aspects. Current research contributed to the area of KE by 

explaining the KE phenomena and testing technology acceptance behavior for 

knowledge sharing and seeking separately with separate respondents. 
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3. Any contribution with respect to the methodology of the study is based on its 

research design.  Hence, the strength of this study is based on an attempt to 

overcome the issue of common method bias (CMB) and multi-collinearity. In 

reality, most of the studies in past fail to follow the procedural and statistical 

remedy recommended by Podsakoff et al., (2003). But the current research not 

only used time lag separation while collecting data but also opted for 

measurement separation by using two different scales for measuring the 

constructs. In addition, method bias was also tested by using CFA and fortunately 

both studies reported no issue of CMB and multi-collinearity.   

4. Another related strength of the current study is the use of ―MACRO PROCESS‖ 

for testing the serial mediation and single mediation. In past, most of the 

researches conducted to test mediation were based on the criteria suggested by 

Barron and Kenny (1986). But due to the criticism reported by the researchers and 

methodologists in past, ―product of coefficient‖ approach was used in the current 

study with bootstrapped confidence interval. It helps in examining the total 

indirect effect along with the individual indirect effect; and overcome the issue of 

―normal theory approach‖.  

5.3 Limitations and Recommendations for Future Research  

Despite the strengths of the study listed above, there are some limitations, which 

the study failed to achieve. The limitations put forth in this research leads to suggestions 

for future research. 
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1. In the current study, an extended version of UTAUT was developed based on the 

gap and need identified in the literature. For this data was collected from teachers 

and students of 2 public sector universities. 

It is believed that in the formulation or extension of a theory, the potential 

limitation reported by the researchers is the ―generalizability of the findings‖. 

Generalizability is referred as ―the validity of a theory in a setting different from 

the one, where it was empirically tested and confirmed‖ (Lee & Baskerville, 

2003). Hence, to test the generalizability of the findings revealed in the current 

study, it is suggested to test the model in other context of online exchanges like: 

online shopping, online banking etc.  

2. For study 2, data was collected from 150 full/part time teachers. This sample size 

of 150 is one of the potential limitation for the current research, because 

researchers and methodologists in past have suggested a recommended sample 

size for conducting the research. Like: according to Bryant and Yarnold (1995) 

minimum sample size for a research is based on ―five times the number of 

variables‖ or total of 100 respondents (Hatcher, 1994). Velicer and Fava (1998) 

proposed ―rule of 10‖ which explains that minimum sample size of the study, has 

to be ten times the number of items in the study. Norusis (2005) asserts that 

minimum cases 300 should be used for conducting a study whereas, Gorsuch and 

Venable, (1983) and Meyer et al., (2012) suggest minimum 200 sample size.  

Although, the study opted for online survey, but because of small 

population it failed to engage more number of respondents to participate in the 

study. It has been reported that insufficient sample size causes in failure to 
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achieve required results and reduces ―the power of significant tests‖ (Meyers et 

al., 2012).   Therefore in future, study should be conducted to evaluate teachers 

ICT usage behavior for knowledge sharing with reasonable number of sample 

size.  

3. To more deeply understand the use and acceptance of information technology in 

business, the findings of this study suggests that future research should also 

examine the cultural and individual differences that actually affect user trust on 

emergent technologies. For example: (1) no doubt, user trust on ICT is influenced 

by user perception; but users‘ innovative, optimistic, pessimistic, neurotic 

personality traits may strengthen or weaken this relationship; (2) as this research 

suggests that performance expectancy, effort expectancy influences trust; but the 

current study did not examined factors like users experience, that may form user 

trust on technology artifacts. Hence, there is a need to examine the moderating 

role of users‘ prior experience (w.r.t ―functionality‖, ―capability‖ and 

―predictability‖); (3) as males are considered to be more enthusiastic, self-

confident, with low level of anxiety and females are perceived to have high 

anxiety level and more tendency to get influence; therefore they may perceive 

technology differently and possesses different level of trust. Hence, future 

research may test moderating effect of gender.  

4. The construct, trust was measured using scale developed by Cho and Fiorito 

(2009). As it was developed for testing user trust in online shopping, therefore, for 

the current research, the scale was adapted keeping in view the context of the 

study i.e. ICT for KE. According to Wang (2014) and upto authors knowledge, no 
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quantitative study has been conducted that tested user trust on e-learning.  

Therefore, the current research used a single construct to measure user trust.  

No doubt the instrument depicted strong psychometric properties by 

scientifically proving it to be reliable and valid. But in future, a scale particularly 

to tap user trust on ICT / e-learning is needed to be developed, that would help 

researchers in testing user trust in e-learning. In addition, based on the dimensions 

(i.e. reliability, helpfulness and functionality) suggested by McKnight et al., 

(2011); in future, studies should be conducted  to get an indepth understanding 

that which trust dimension actually leads to user technology acceptance behavior.  

5. The most obvious limitation of the current research is its ―cross-sectional research 

design‖. Although the current research used two months timelag inorder to control 

the temporal limitation; but to successfully test users ICT acceptance behavior, it 

is preferred to opt for longitudinal design. For a longitudinal design in an IS 

research, the study has to be conducted at pre-adoption, adoption and post-

adoption phase, where the user reaction towards the acceptance or rejection of a 

technology can be examined in depth (Venkatesh et al., 2003; Venkatesh & Bala, 

2008).  

This limitation of the study occurred because implementing a new e-

learning system and testing it at 3 different time period was not possible due to 

time and cost constraints. But in future, the extended version of UTAUT with 

trust as a mediator should be tested for technology acceptance at (1) 3 different 

time periods by using any technology or at (2)  any one phase of adoption for the 

sake of generalizability. 
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5.4 Implications 

The study can be considered useful for practitioners, IT departments and top-

management of the universities for the following reasons:   

1. Researchers reported trust as a key element that supports all ―social interaction 

and exchanges‖, and defined it as a ―firm belief in the competence of an entity to 

act dependably, securely, reliably within a specific context‖. Hence in align with 

the above definition, the results of this dissertation revealed that trust was strongly 

related to behavioral outcomes, and to make an individual accept and use a 

technology, trust plays an important role. 

Pakistan is a developing country and is still striving to get ICT 

competitiveness by putting right investments on procuring latest technologies, 

skills and innovation.  According to the statistics reported in the ―Global 

Information Technology Report-2014‖ (see Appendix - R), besides the security 

threat, still users prefer using a technology in their daily routine; and businesses 

invest on the latest technology for accomplishing their goals. Moreover, the 

increase number of mobile and social network site users depicts user positive 

intention towards the use of technology in their daily life. The report reveals that 

users consider latest technology affordable and accessible; and therefore adapts 

the latest technology rapidly.  

But based on the literature reported in chapter 2, there is a need to evaluate 

which user beliefs build user trust on technology in Pakistan and what factors help 

in retaining these customers and building positive intention. The current extended 
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UTAUT model would help practitioners to examine factors that help in building 

user trust on technology.  

2. The study provides practitioners a model to investigate ICT usage behavior for 

knowledge exchange. Review of literature revealed that limited studies 

investigated individual knowledge seeking behavior. Although tremendous 

studies have been conducted to evaluate the role of ICT in sharing knowledge, but 

what would if the knowledge is not received by the user on the other side. In 

reality, recipients transform the knowledge received from the sender into his own 

understanding and skills; and there is a need to examine the success of ICT w.r.t 

seeking knowledge.  

3. Whenever an organization opts to implement an ―information system‖, they try to 

purchase them regardless of considering the organization environment. Studies 

have reported that most failures occur with respect to the acceptance of 

technology, because it fails to align them with processes and skills within the 

organization.  

This dissertation highlights the importance of factors like: PE, EE and FC 

that support ―post-adoption phase‖ of users ICT usage. From the designer 

perspective it can be used as a ―diagnostic tool‖. In reality, users‘ needs and 

expectations changes with time, hence designers are advised to regularly conduct 

such studies to analyze users demand and requirement and to develop system that 

is easy to use, accessible, reliable, secure and trustworthy.  

4. In most of the universities of Pakistan, traditional teaching/learning method is 

used for exchanging knowledge. With the evolution of teaching and learning 
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styles, more complicated virtual learning environments are emerged. Teachers 

and students have to be more skilled and trained with respect to the ICT they are 

using for KE.   

It is said ―Technology by nature is disruptive‖. Hence, with the 

development of latest technologies, organization invests their time, space, cost to 

remain align with the competitive environment. In such a situation, there is a need 

to have technical support for the users of the new system.  

Hence, this dissertation provides guidance for the technical and support 

team of the university to investigate factors that helps in building institutional 

based structural trust. It advises them to evaluate the current facilitating 

conditions available to the users and examine the level trust it builds between the 

user and the technology that eventually influences user‘s behavior.  

5. Lastly, two studies conducted in this research provide guidance for the 

―departmental heads‖ of the university to evaluate which factors cause user 

resistance. The extended UTAUT model developed and tested in the study can 

help the top-management of the institute to identify where the problem exists, i.e. 

is it the compatibility issue, lack of technical support; or unclear benefits 

informed to the teachers and students, who uses the system.  

On the basis of the findings revealed from the study, the top management 

can contact individuals who are satisfied and have positive perceptions regarding 

the ICT they are using for knowledge exchange. These users can be used as a 

change agent that can influence their colleagues/peers/friends with positive 

―Word of Mouth‖ and by developing positive perception regarding the system.   
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5.5 Conclusion 

In reality, universities are increasing so is the competition, and to overcome this 

issue universities are investing on ICT to register students situated at far away location. 

Hence they are transforming from traditional education system to online learning.  But 

besides investing time and cost on the implementation of ICT, still institutes fail to 

succeed in making ICT accepted among masses (teachers and students). To analyze and 

overcome this issue, current study elaborates factors responsible for building user trust on 

ICT that eventually influences teachers and students ICT usage behavior for knowledge 

exchange.  

Both the studies in this dissertation used performance expectancy, effort 

expectancy, social influence, and facilitating condition as determinants to user trust that 

eventually influences user behavior. Some of the findings of the both the studies reported 

results other than proposed, like: insignificant relationship between social influence (SI) 

and users (teachers and students) behavioral outcomes; effort expectancy and teachers 

trust on ICT. The first insignificant relationship might be because the feedback and 

acknowledgement from peers and colleagues sustains only during the early usage stage of 

the system, but with the passage of time users develops their own beliefs and experience 

and so SI fails to influence user intention and behavior. In addition, as teachers and 

students personally opted to join university that offers distance education program, 

therefore influence of others on user behavior might not exist. Findings of the study also 

reported that for teachers‘ ease of use or difficulty level in using ICT would not influence 

their decision of trusting ICT. However, students consider ICT useful, easier, and reliable 
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with complete technical and nontechnical support available that helps in building their 

trust and intention to use ICT for knowledge seeking.  

Hence to conclude, this dissertation contributes to the existing body of knowledge 

by (1) extending the UTAUT developed by Venkatesh et al., (2003) and using trust as a 

first mediator (2) identifying two aspects of knowledge exchange phenomena i.e. 

knowledge sharing and knowledge seeking.  

5.6 Recommendations for practitioners and top-management 

The current study put forward the following recommendations for practitioners 

and top-management of the university. 

1. First and foremost, universities should develop ICT policies; and all strategic 

plans should be aligned with these policies. A university-wide committee should 

be constituted for planning and managing the implementation of e-learning 

system. Faculties and departments should also have their ―strategic plans‖, that 

fits with the ―university-wide strategic plan"; resulting in successful adoption and 

implementation of e-learning system.  

2. Transformation from traditional to electronic teaching is not just about developing 

and implementing an online system. For successful implementation and 

acceptance of e-learning, universities should consider factors like: system design; 

availability of technical and non-technical support; incentive; and social/peer 

influence.  

3. Organizational culture depicts perceptions, beliefs, values and understandings of 

employees that are developed through work experience. Hence to develop an e-

learning culture; universities should change the existing values and perceptions 
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about teaching and learning. Such strategies should be developed, whose goal is 

to share common vision among the key stakeholders. Like: e-learning system 

should be made a compulsory tool and every faculty member should teach at least 

one course online. It can be set as criteria for job confirmation and promotion.  

4. Universities should established ―center of academic development‖, whose work is 

to (1) train teachers to use e-learning system: technically and psychologically; and 

(2) guide designers in developing and implementing system, keeping in view the 

need and demand. 

5. Higher Education commission (HEC) should provide handheld trainings to 

academia, and organize seminars for academician‘s inorder to motivate them 

towards the usage of e-learning systems. Moreover universities those have 

implemented ICT for education, should be awarded by the HEC for imparting 

knowledge to students residing in remote areas.  

 



164 

REFERENCES 

Agarwal, R., & Prasad, J. (1998). A conceptual and operational definition of 

personal innovativeness in the domain of information technology. Information systems 

research, 9(2), 204-215. 

Agarwal, R., & Prasad, J. (1999). Are individual differences germane to the 

acceptance of new information technologies?. Decision sciences, 30(2), 361-391. 

Ajzen, I. (1985). From intentions to actions: A theory of planned behavior. 

Springer Berlin Heidelberg. 

Ajzen, I. (1991). The theory of planned behavior. Organizational behavior and 

human decision processes, 50(2), 179-211. 

Al-Ani, B., Redmiles, D., de Souza, C. R,B., Prikladnicki, R., Marczak, S., 

Lanubile, F., & Calefato, F. (2013, February  23-27). Trust in virtual teams: theory and 

tools. Proceedings of the 2013 conference on Computer supported cooperative work 

companion, 301-306. http://dl.acm.org/citation.cfm?doid=2441955.2442029 . 

Ali, M. Q., Nargis, N., Yasmeen, R., & Iqba, Z. (2015). ICT Use for Effective 

Teaching-Learning Process in Secondary Schools in Punjab Province. Asian Journal of 

Social Sciences & Humanities, 4(3), 138-143. 

Allee, V. (2000). E-Learning is Not Knowledge Management. Learning in the 

New Economy Magazine. Retrieved from http://www.linezine.com  

Allen, I. E., & Seaman, J. (2013). Changing Course: Ten Years of Tracking 

Online Education in the United States. Sloan Consortium. 

Anderson, J.C., & Gerbing, D.W. (1988) Structural Equation Modeling in 

Practice: A Review and Recommended Two - Step Approach. Psychological Bulletin, 

103(3), 411-423. 

http://dl.acm.org/citation.cfm?doid=2441955.2442029
http://www.linezine.com/


165 

Argyris, C., & Schon, D. A. (1997). Organizational learning: A theory of action 

perspective. Reis: Revista Española de Investigaciones Sociológicas (77/78), 345-348. 

Arif, M., Illahi, M., Karim, A., Shamshirband, S., Alam, K. A., Farid, S, & Balas, 

V. E. (2014). An architecture of agent-based multi-layer interactive e-learning and e-

testing platform. Quality & Quantity, 49(6), 2435-2458. 

Armitage, C. J., & Conner, M. (2001). Efficacy of the theory of planned 

behaviour: A meta‐analytic review. British journal of social psychology, 40(4), 471-499. 

Arsham, H. (2002). Impact of the Internet on Learning and Teaching. USDLA 

Journal, 16(3). 

Attuquayefio, S., & Addo, H. (2014). Review of studies with UTAUT as 

conceptual framework. European Scientific Journal, 10(8), 249-258. 

Aziz, M., Bloom, D.E., Humair, S., Jimenez, E., Rosenberg, L., &Sathar, 

Z.(2014). Education System Reform in Pakistan: Why, When, and How? IZA Policy 

Paper, 76, Germany. 

Azizi, S. (2014). A Model of Factors Affecting Foreign Brand Trust. Journal of 

Competitiveness.  6(3), 20-31. 

Ba, S., & Pavlou, P. A. (2002). Evidence of the effect of trust building technology 

in electronic markets: Price premiums and buyer behavior. MIS Quarterly, 26(3),243-

268. 

Bagozzi, R. P., & Yi, Y. (1990). Assessing method variance in multitrait–

multimethod matrices: The case of self-reported affect and perceptions at work. Journal 

of Applied Psychology, 75(5), 547–560. 

Bagozzi, R. P., Yi, Y., & Phillips, L. W. (1991). Assessing construct validity in 

organizational research. Administrative Science Quarterly, 36(3), 421–458 



166 

Baker, F.B. & Kim, S.H. (2004). Item response theory: Parameter estimation 

techniques. New York, Marcel Dekker. 

Bandura, A. (1977). Self-efficacy: toward a unifying theory of behavioral 

change. Psychological review, 84(2), 191-215. 

Bandura, A. (1986). Social foundations of thought and action: A social cognitive 

theory. Prentice-Hall, Inc. 

Bandura, A., & Walters, R. H. (1963). Social learning and personality 

development, Holt Rinehart and Winston: New York. 

Baron, R. M., & Kenny, D. A. (1986). The moderator–mediator variable 

distinction in social psychological research: Conceptual, strategic, and statistical 

considerations. Journal of Personality and Social Psychology, 51(6), 1173-1182. 

Baron, R. M., & Kenny, D. A. (1986). The moderator–mediator variable 

distinction in social psychological research: Conceptual, strategic, and statistical 

considerations. Journal of Personality and Social Psychology, 51(6), 1173-82. 

Barron, T. (2000). A Smarter Frankenstein: The Merging of E-Learning and 

Knowledge. ASTD Learning Circuits. Retrieved from 

http://pttmedia.com/newmedia_knowhow/KnowHow_Deploy/LMS/Docs/A%20Smarter

%20Frankenstein%20The%20Merging%20of%20E-

Learning%20and%20Knowledge%20Management.doc 

Beldad, A., De Jong, M., & Steehouder, M. (2010). How shall I trust the faceless 

and the intangible? A literature review on the antecedents of online trust. Computers in 

Human Behavior, 26(5), 857-869. 

Benjamins, V. R. (2001). Knowledge Management in Knowledge-Intensive 

Organizations. Intelligent Software Components. 

Bhattacherjee, A. (2002). Individual trust in online firms: Scale development and 

initial test. Journal of Management Information Systems, 19(1), 211-241. 

http://pttmedia.com/newmedia_knowhow/KnowHow_Deploy/LMS/Docs/A%20Smarter%20Frankenstein%20The%20Merging%20of%20E-Learning%20and%20Knowledge%20Management.doc
http://pttmedia.com/newmedia_knowhow/KnowHow_Deploy/LMS/Docs/A%20Smarter%20Frankenstein%20The%20Merging%20of%20E-Learning%20and%20Knowledge%20Management.doc
http://pttmedia.com/newmedia_knowhow/KnowHow_Deploy/LMS/Docs/A%20Smarter%20Frankenstein%20The%20Merging%20of%20E-Learning%20and%20Knowledge%20Management.doc


167 

Bhuasiri, W., Xaymoungkhoun, O., Zo, H., Rho, J. J., & Ciganek, A. P. (2012). 

Critical success factors for e-learning in developing countries: A comparative analysis 

between ICT experts and faculty. Computers & Education, 58(2), 843-855. 

Bhuasiri, W., Xaymoungkhoun, O., Zo, H., Rho, J. J., & Ciganek, A. P. (2012). 

Critical success factors for e-learning in developing countries: A comparative analysis 

between ICT experts and faculty. Computers & Education, 58(2), 843–855. 

Bikson, T. K., & Panis, C. W. A. (1997). Computers and connectivity: Current 

trends. In S. Kiesler (Ed.), Culture of the Internet, (pp. 407-430). Retrieved from: 

https://books.google.com.pk/books?hl=en&lr=&id=I2gekEf3i3IC&oi=fnd&pg=PA407&

dq=Computers+and+connectivity:+Current+trends.+&ots=AyUv5hO_8n&sig=B_h3ErM

22PDK-

JNF3C_hiYiSG78#v=onepage&q=Computers%20and%20connectivity%3A%20Current

%20trends.&f=false  

Bilbao-Osorio, B., Dutta, S., & Lanvin, B. (2014). The global information 

technology report 2014 Retrieved from World Economic Forum website: 

http://www3.weforum.org/docs/WEF_GlobalInformationTechnology_Report_2014.pdf 

Blau, P. M. (1964). Exchange and power in social life. Transaction Publishers. 

Bloom, M., & Murray, D. (2001). E-Learning for the Workplace: Creating 

Canada's lifelong learners. Retrieved from Conference Board of Canada website: 

http://www.conferenceboard.ca/e-library/abstract.aspx?did=62 

Blurton, C. (1999). Chapter 2 New directions in education. Retrieved from 

UNESCO World communication and information 1999-2000, Paris website:   

http://www.unesco.org/webworld/wcir/en/pdf_report/chap2.pdf 

Bock, G-W., Kankanhalli, A., & Sharma, S. (2006). Are norms enough? The role 

of collaborative norms in promoting organizational knowledge seeking. European 

Journal of Information Systems, 15(4), 357-367.  

https://books.google.com.pk/books?hl=en&lr=&id=I2gekEf3i3IC&oi=fnd&pg=PA407&dq=Computers+and+connectivity:+Current+trends.+&ots=AyUv5hO_8n&sig=B_h3ErM22PDK-JNF3C_hiYiSG78#v=onepage&q=Computers%20and%20connectivity%3A%20Current%20trends.&f=false
https://books.google.com.pk/books?hl=en&lr=&id=I2gekEf3i3IC&oi=fnd&pg=PA407&dq=Computers+and+connectivity:+Current+trends.+&ots=AyUv5hO_8n&sig=B_h3ErM22PDK-JNF3C_hiYiSG78#v=onepage&q=Computers%20and%20connectivity%3A%20Current%20trends.&f=false
https://books.google.com.pk/books?hl=en&lr=&id=I2gekEf3i3IC&oi=fnd&pg=PA407&dq=Computers+and+connectivity:+Current+trends.+&ots=AyUv5hO_8n&sig=B_h3ErM22PDK-JNF3C_hiYiSG78#v=onepage&q=Computers%20and%20connectivity%3A%20Current%20trends.&f=false
https://books.google.com.pk/books?hl=en&lr=&id=I2gekEf3i3IC&oi=fnd&pg=PA407&dq=Computers+and+connectivity:+Current+trends.+&ots=AyUv5hO_8n&sig=B_h3ErM22PDK-JNF3C_hiYiSG78#v=onepage&q=Computers%20and%20connectivity%3A%20Current%20trends.&f=false
https://books.google.com.pk/books?hl=en&lr=&id=I2gekEf3i3IC&oi=fnd&pg=PA407&dq=Computers+and+connectivity:+Current+trends.+&ots=AyUv5hO_8n&sig=B_h3ErM22PDK-JNF3C_hiYiSG78#v=onepage&q=Computers%20and%20connectivity%3A%20Current%20trends.&f=false
http://www3.weforum.org/docs/WEF_GlobalInformationTechnology_Report_2014.pdf
http://www.conferenceboard.ca/e-library/abstract.aspx?did=62
http://www.unesco.org/webworld/wcir/en/pdf_report/chap2.pdf


168 

Bollen, K. A., & Stine, R. (1990). Direct and indirect effects: Classical and 

bootstrap estimates of variability. In C. C. Clogg (Ed.), Sociological Methodology, (pp. 

115–140). Oxford: Basil Blackwell. 

Boyacigiller, N. A., & Adler, N. J. (1991). The Parochial Dinosaur: 

Organizational Science in a Global Context. The Academy of Management Review, 16(2), 

262-290.  

Brengman, M., & Karimov, F. P. (2012). The effect of web communities on 

consumers' initial trust in B2C e-commerce websites. Management Research 

Review, 35(9), 791-817. 

Bryant, F. B., & Yarnold, P. R. (1995). Principal-components analysis and 

exploratory and confirmatory factor analysis. In L. G. Grimm & P. R. Yarnold (Eds.), 

Reading and understanding multivariate statistics (pp. 99-136). Washington, DC: 

American Psychological Association.  

Byrne, B. M. (2010). Structural Equation Modeling with AMOS: Basic Concepts, 

Applications and Programming. New York: Routledge. 

Cabrera, A., Collins, W. C., & Salgado, J. F. (2006). Determinants of individual 

engagement in knowledge sharing. The International Journal of Human Resource 

Management, 17(2), 245-264. 

Campbell, D. T., & Fiske, D. W. (1959). Convergent and discriminant validation 

by the multitrait-multimethod matrix. Psychological bulletin, 56(2), 81-105. 

Carmines, E.G., & McIver, J. P. (1981). Analyzing models with Unobserved 

Variables. In G.W. Bohrnstedt, & E.F. Borgatta, (Eds.), Social measurement: Current 

issues. Beverly Hills, CA: Sage Publications. 

Caruso, J. B., & Kvavik, R. (2005). ECAR study of students and information 

technology 2005: Convenience, connection, control, and learning. CO: EDUCAUSE 

Center for Applied Research. Retrieved from 



169 

http://www.educause.edu/library/resources/ecar-study-students-and-information-

technology-2005-convenience-connection-control-and-learning . 

Casalo, L. V., Flavián, C., & Guinalíu, M. (2008). The role of satisfaction and 

website usability in developing customer loyalty and positive word-of-mouth in the e-

banking services. International Journal of Bank Marketing, 26(6), 399-417. 

Castelfranchi, C. & Falcone, R. (1998). Social Trust: cognitive anatomy, social 

importance, quantification and dynamics.  Proceedings of the First International 

Workshop on Deception, Fraud and Trust in Agent Societies, 35-49.  

Cavana, R. Y., Delahaye, B. L., & Sekaran, U. (2000). Applied Research: 

Qualitative and Quantitative Methods. Sydney-Australia: John Wiley & Sons Inc. 

Cerin, E., & MacKinnon, D. P. (2009). A commentary on current practice in 

mediating variable analyses in behavioural nutrition and physical activity. Public Health 

Nutrition, 12(8), 1182–1188. 

Charles, B. A., & Issifu, Y. (2015). Innovation in Education: Students‘ 

Perceptions of Implementing ICT in Learning in Second-Cycle Institutions in 

Ghana. Procedia-Social and Behavioral Sciences, 197, 1512-1519. 

Chatzoglou, P. D., & Vraimaki, E. (2009). Knowledge-sharing behaviour of bank 

employees in Greece. Business Process Management Journal, 15(2), 245-266. 

Chau, P. Y., & Hu, P. J. H. (2002). Investigating healthcare professionals‘ 

decisions to accept telemedicine technology: an empirical test of competing 

theories. Information & management, 39(4), 297-311. 

Chen, C, J., & Hung, S, W. (2010). To give or to receive? Factors influencing 

members‘ knowledge sharing and community promotion in professional virtual 

communities. Information & Management, 47(4), 226-236.  

http://www.educause.edu/library/resources/ecar-study-students-and-information-technology-2005-convenience-connection-control-and-learning
http://www.educause.edu/library/resources/ecar-study-students-and-information-technology-2005-convenience-connection-control-and-learning


170 

Cheung, C. M., & Lee, M. K. (2006). Understanding consumer trust in Internet 

shopping: A multidisciplinary approach. Journal of the American Society for Information 

Science and Technology, 57(4), 479-492. 

Chinomona, R. (2013). The influence of perceived ease of use and perceived 

usefulness on trust and intention to use mobile social software: technology and 

innovation. African Journal for Physical Health Education, Recreation and Dance, 19(2), 

258-273. 

Chiu, C. M., Hsu, M. H., & Wang, E. T. (2006). Understanding knowledge 

sharing in virtual communities: An integration of social capital and social cognitive 

theories. Decision Support Systems, 42(3), 1872-1888. 

Cho, H., & Fiorito, S. S. (2009). Acceptance of online customization for apparel 

shopping, International Journal of Retail & Distribution Management, 37(5), 389-407. 

Chu, K. W., Wang, M., & Yuen, A. H. (2011). Implementing knowledge 

management in school environment: Teachers' perception. Knowledge Management & E-

Learning: An International Journal (KM&EL), 3(2), 139-152.  

Chwelos, P., Benbasat, I., & Dexter, A. S. (2001). Research report: Empirical test 

of an EDI adoption model. Information systems research, 12(3), 304-321. 

Coakes, S. J., & Steed, L. G. (2003). SPSS analysis without anguish. Sydney: 

John Wiley & Sons. 

Cole, M. S., Walter, F., & Bruch, H. (2008). Affective mechanisms linking 

dysfunctional behavior to performance in work teams: a moderated mediation study. 

Journal of Applied Psychology, 93(5), 945–958. 

Collis, B., & Moonen, J. (2012). Flexible learning in a digital world: Experiences 

and expectations. Routledge. 

Compeau, D. R., & Higgins, C. A. (1995). Computer self-efficacy: Development 

of a measure and initial test. MIS Quarterly, 19(2), 189-211.  



171 

Cooper, C. R., & Schindler, P. S. (2008). Business research methods (10
 
ed.). 

Boston: McGraw-Hill.  

Corritore, C. L., Kracher, B., & Wiedenbeck, S. (2003). On-line trust: concepts, 

evolving themes, a model. International Journal of Human-Computer Studies, 58(6), 

737-758. 

Cox, T. (1994). Cultural diversity in organizations: Theory, research and 

practice. San-Francisco: Berrett-Koehler Publishers. 

Cummings, J. (2003). Knowledge sharing: A review of the literature [White 

Paper]. Retrieved from The World Bank Operations Evaluation Department website: 

http://ieg.worldbank.org/Data/reports/knowledge_eval_literature_review.pdf  

Curran, P. J., West, S. G., & Finch, J. F. (1996). The robustness of test statistics to 

nonnormality and specification error in confirmatory factor analysis. Psychological 

Methods.1(1),16–29 

Dalkir, K. (2005). Knowledge management in theory and practice. Boston - 

Elsevier/Butterworth Heinemann. 

Dalkir, K. (2012). Knowledge Management. In M. J. Bates (Ed.), Understanding 

information retrieval systems: management, types, and standards. (pp. 111-124). CRC 

Press (Taylor & Francis Group), USA.  

Damera, R. (2015, November 18). Knowledge sharing in organization: How e-

learning can help? Retrieved from: http://blog.commlabindia.com/elearning-design/role-

of-elearning-in-knowledge-sharing  

Davenport, T. H., & Prusak, L. (1998). Working knowledge: How organizations 

manage what they know. Retrieved from Harvard Business School Press website: 

http://www.kushima.org/is/wp-content/uploads/2013/09/Davenport_know.pdf  

http://ieg.worldbank.org/Data/reports/knowledge_eval_literature_review.pdf
http://blog.commlabindia.com/elearning-design/role-of-elearning-in-knowledge-sharing
http://blog.commlabindia.com/elearning-design/role-of-elearning-in-knowledge-sharing
http://www.kushima.org/is/wp-content/uploads/2013/09/Davenport_know.pdf


172 

Davis, F. D. (1986). A technology acceptance model for empirically testing new 

end-user information systems: Theory and results (Doctoral dissertation), Massachusetts 

Institute of Technology. 

Davis, F. D., Bagozzi, R. P., & Warshaw, P.  R. (1992). Extrinsic and intrinsic 

motivation to use computers in the workplace. Journal of Applied Social 

Psychology, 22(14), 1111-1132. 

Davis, F. D., Bagozzi, R. P., & Warshaw, P. R. (1989). User acceptance of 

computer technology: a comparison of two theoretical models. Management Science, 

35(8), 982-1003. 

Davis, F.D. (1989). Perceived Usefulness, Perceived Ease of Use, and User 

Acceptance of Information Technology. MIS Quarterly, 13(3), 319-340.  

Diamantopoulos, A. & Siguaw, J. A. (2006). Formative versus Reflective 

Indicators in Organizational Measure Development: A Comparison and Empirical 

Illustration. British Journal of Management, 17(4), 263-282. 

Dillon, A. (2001). User Acceptance of Information Technology. In W. 

Karwowski (ed.) Encyclopedia of Human Factors and Ergonomics, London: Taylor and 

Francis. Retrieved from: https://www.ischool.utexas.edu/~adillon/BookChapters/Dillon-

acceptance.htm  

Dillon, A., & Morris, M. G. (1996). User acceptance of new information 

technology: theories and models. In M. Williams (Ed.) Annual Review of Information 

Science and Technology: Vol. 31, Medford NJ: Information Today (pp. 3-32). Retrieved 

from https://www.ischool.utexas.edu/~adillon/BookChapters/User%20acceptance.htm  

Drucker, P. F. (1999). Knowledge-worker productivity: The biggest challenge. 

California review management, 41(2), 79-94 

Esmaeilzadeh, P., Sambasivan, M., Kumar, N., & Nezakati, H. (2013). The effect 

of knowledge sharing on technology acceptance among physicians. Journal of Business 

Administration and Management Sciences Research, 2(5), 123-132.  

https://www.ischool.utexas.edu/~adillon/BookChapters/Dillon-acceptance.htm
https://www.ischool.utexas.edu/~adillon/BookChapters/Dillon-acceptance.htm
https://www.ischool.utexas.edu/~adillon/BookChapters/User%20acceptance.htm


173 

Farid, S., Ahmad, R., Niaz, I. A., Arif, M., Shamshirband, S., & Khattak, M. D. 

(2015). Identification and prioritization of critical issues for the promotion of e-learning 

in Pakistan. Computers in Human Behavior, 51(1), 161-171. 

Featherman, M. S., & Pavlou, P. A. (2003). Predicting e-services adoption: a 

perceived risk facets perspective. International journal of human-computer 

studies, 59(4), 451-474. 

Finance, Ministry of (2016). Pakistan Economic Survey 2015–16. Retrieved from: 

http://budget.par.com.pk/economic-survey/2015-16/ 

Fishbein, M., & Ajzen, I. (1975) Belief, Attitude, Intention and Behavior: An 

Introduction to Theory and Research, Addison-Wesley publishing 

Fornell, C., & Larcker, D. F. (1981). Evaluating structural equation models with 

unobservable variables and measurement error. Journal of Marketing Research, 18(1), 

39-50. 

French, J. R. P., & Raven, B. H. (1959). The bases of social power. In D. 

Cartwright, (Ed.), Studies in Social Power (pp. 150–167). Ann Arbor, MI: Institute for 

Social Research.  

Friedman, B., Kahn, P. H., & Howe, D. C. (2000). Trust online, Communications 

of the ACM, 43(12), 34-40. 

Fritz, M. S., & MacKinnon, D. P. (2007). Required sample size to detect the 

mediated effect. Psychological Science, 18(3), 233–239. 

Gefen, D., & Straub, D. W. (1997). Gender differences in the perception and use 

of e-mail: An extension to the technology acceptance model. MIS Quarterly, 21(4), 389-

400. 

Gefen, D., & Straub, D. W. (2003). Managing user trust in B2C e-services. E-

service Journal, 2(2), 7-24. 

http://budget.par.com.pk/economic-survey/2015-16/


174 

Gefen, D., Karahanna, E., & Straub, D. W. (2003). Trust and TAM in Online 

Shopping: An Integrated Model. MIS Quarterly, 27(1), 51-90.  

Ghadirian, H., Ayub, A. F. M., Silong, A. D., Bakar, K. B. A., & Zadeh, A. M. H. 

(2014). Knowledge sharing behaviour among students in learning environments: A 

review of literature. Asian Social Science, 10(4), 38-45. 

Gorsuch, R. L., & Venable, G. D. (1983). Development of an ―Age Universal‖ I-

E scale. Journal for the Scientific Study of Religion. 22, 181-187. 

Grabner-Kräuter, S., & Kaluscha, E. A. (2003). Empirical research in on-line 

trust: a review and critical assessment. International Journal of Human-Computer 

Studies, 58(6), 783-812. 

Grabner-Kräuter, S., & Kaluscha, E. A. (2008) Consumer trust in electronic 

commerce: conceptualization and classification of trust building measures. In T. 

Kautonen & H. Karjaluoto (Eds.), Trust and New Technologies: Marketing and 

Management on the Internet and Mobile Media (pp 3---22). Edward Elgar, Cheltenham. 

Graham, J. M. (2006). Congeneric and (essentially) tau-equivalent estimates of 

score reliability. Educational and Psychological Measurement, 66(6), 930-944. 

Grajek, S., & the 2014-2015 EDUCAUSE IT Issues Panel (2015). Top 10 IT 

issues 2015. Retrieved from EDUCAUSE website: 

http://er.educause.edu/articles/2015/1/top-10-it-issues-2015-inflection-point  

Gray, P. H., & Durcikova, A. (2005). The role of knowledge repositories in 

technical support environments: Speed versus learning in user performance. Journal of 

Management Information Systems, 22(3), 159-190.  

Gressgård, L. J. (2014a). Knowledge Management and Safety Compliance in a 

High-Risk Distributed Organizational System. Safety and health at work, 5(2), 53-59.  

http://er.educause.edu/articles/2015/1/top-10-it-issues-2015-inflection-point


175 

Gressgård, L. J. (2014b). Knowledge exchange systems usage: the importance of 

content contribution and application in distributed environments. Journal of Knowledge 

Management, 18(2), 329-341. 

Ha, S., & Stoel, L. (2009). Consumer e-shopping acceptance: Antecedents in a 

technology acceptance model. Journal of Business Research, 62(5), 565-571. 

Haider, Z., Shuwen, C. & Panhwar, K., N. (2015). Demand for e-Government 

Adoption in Pakistan. Public Policy and Administration Research, 5(5), 115-131. 

Hair, J. F., Black, W. C., Babin, B. J., & Anderson, R. E. (2010). Multivariate 

data analysis (7th ed.). New Jersey: Pearson Education, Inc. 

Hale, J. L., Householder, B. J., & Greene, K. (2002). The Theory of Reasoned 

Action. In J. P. Dillard & M. Pfau (Eds.). The persuasion handbook: Developments in 

theory and practice (pp. 259–287). Thousand Oaks, CA: Sage. 

Hall, B. (1999). Five common questions and the answers. Inside Technology 

Training, 3(2), 42-43. 

Hart, P., & Saunders, C. (1997). Power and trust: Critical factors in the adoption 

and use of electronic data interchange. Organization science, 8(1), 23-42. 

Hartwick, J., & Barki, H. (1994). Explaining the role of user participation in 

information system use. Management Science, 40(4), 440-465. 

Hashem, M. E. (2011). The role of new information technology in education and 

development: A case study of building trust in distance education. International Journal 

of Arts & Sciences, 4(11), 387-398. 

Hatcher, L. (1994). A step-by-step approach to using the SAS system for factor 

analysis and structural equation modeling. Cary, NC: SAS Institute. 

Hayes, A. F. (2009). Beyond Baron and Kenny: Statistical mediation analysis in 

the new millennium. Communication monographs, 76(4), 408-420. 



176 

Hayes, A. F. (2013). Introduction to mediation, moderation and conditional 

process analysis: A regression-based approach. New York, NY: Guilford Press. 

Hayes, A. F., & Scharkow, M. (2013). The relative trustworthiness of inferential 

tests of the indirect effect in statistical mediation analysis: Does method really matter? 

Psychological Science, 24(10), 1918-1927. 

He, W., & Wei, K.K. (2009). What drives continued knowledge sharing? An 

investigation of knowledge-contribution and-seeking beliefs. Decision Support Systems, 

46(4), 826-838.  

He, W., Fang, Y., & Wei, K. K. (2009). The role of trust in promoting 

organizational knowledge seeking using knowledge management systems: An empirical 

investigation. Journal of the American Society for Information Science and Technology, 

60(3), 526-537.  

Hertzum, M., Andersen, H. H., Andersen, V., & Hansen, C. B. (2002). Trust in 

information sources: seeking information from people, documents, and virtual 

agents. Interacting with Computers, 14(5), 575-599. 

Ho, L. A., Kuo, T. H., & Lin, B. (2012). How social identification and trust 

influence organizational online knowledge sharing. Internet Research, 22(1), 4-28. 

Hopgood, A. A., & Hirst, A. J. (2007). Keeping a distance-education course 

current through eLearning and contextual assessment. IEEE Transactions on 

Education, 50(1), 85-96. 

Howell, S. L., Williams, P. B., & Lindsay, N. K. (2003). Thirty-two trends 

affecting distance education: An informed foundation for strategic planning. Online 

Journal of Distance Learning Administration, 6(3), 23-35. 

Hoyle, R. H. (2012). Handbook of structural equation modeling. New York, NY: 

Guilford Press. 



177 

Hu, M. L. M., Horng, J. S., & Sun, Y. H. C. (2009). Hospitality teams: 

Knowledge sharing and service innovation performance. Tourism Management, 30(1), 

41-50.  

Hu, P. J., Chau, P. Y., Sheng, O. R. L., & Tam, K. Y. (1999). Examining the 

technology acceptance model using physician acceptance of telemedicine 

technology. Journal of management information systems, 16(2), 91-112. 

Hult, G. T. M., Ketchen Jr, D. J., Cui, A. S., Prud‘homme, A. M., Seggie, S. H., 

Stanko, M. A., Xu, A. S., & Cavusgil, S. T. (2006). An assessment of the use of structural 

equation modeling in international business research. In D. J. Ketchen & D. D. Bergh 

(Eds.), Research Methodology in Strategy and Management (pp.385 - 415) Emerald 

Group Publishing Limited,  

Hung, S. Y., Ku, C. Y., & Chang, C. M. (2003). Critical factors of WAP services 

adoption: An empirical study. Electronic Commerce Research and Applications, 2(1), 42-

60. 

Hyman, H. H. (1955). Survey Design and Analysis: Principles, Cases, and 

Procedures. Glencoe, IL: Free Press. 

Igbaria, M., Parasuraman, S., & Baroudi, J. J. (1996). A motivational model of 

microcomputer usage. Journal of Management Information Systems, 13(1), 127-143. 

Iqbal, S., & Qureshi, I. (2011). Learning management systems (LMS): Inside 

matters. Information Management and Business Review, 3(4), 206-216 

Iqbal, S., & Qureshi, I. A. (2012). M-learning adoption: A perspective from a 

developing country. The International Review of Research in Open and Distributed 

Learning, 13(3), 147-164. 

Ivergård, T., & Hunt, B. (2005). Towards a learning networked organisation: 

human capital, compatibility and usability in e-learning systems. Applied ergonomics, 

36(2), 157-164. 



178 

Jackson, C. M., Chow, S., & Leitch, R. A. (1997). Toward an understanding of 

the behavioral intention to use an information system. Decision sciences, 28(2), 357-389. 

James-Gordon, Y., Young, A., & Bal, J. (2003). External environmental forces 

affecting e-learning providers. Marketing Intelligence & Planning, 21(3), 168-172. 

Jarvenpaa, S. L., Shaw, T. R., & Staples, D. S. (2004). Toward contextualized 

theories of trust: The role of trust in global virtual teams. Information systems 

research, 15(3), 250-267. 

Jarvenpaa, S. L., Tractinsky, N., & Saarinen, L. (1999). Consumer trust in an 

Internet store: a cross‐cultural validation. Journal of Computer‐Mediated 

Communication, 5(2), 1-37. 

 Johnson, H. (2007). Dialogue and the construction of knowledge in e-learning: 

Exploring students' perceptions of their learning while using Blackboard's asynchronous 

discussion board. European Journal of Open, Distance and E-Learning, 5(1), 1-8. 

Jung, I. (2012). Asian learners‘ perception of quality in distance education and 

gender differences. The International Review of Research in Open and Distributed 

Learning, 13(2), 1-25. 

Kankanhalli, A., Lee, O. K. D., & Lim, K. H. (2011). Knowledge reuse through 

electronic repositories: A study in the context of customer service support. Information & 

Management, 48(2), 106-113.  

Kankanhalli, A., Tan, B. C., & Wei, K. K. (2005a). Contributing knowledge to 

electronic knowledge repositories: an empirical investigation. MIS Quarterly, 29(1), 113-

143.  

Kankanhalli, A., Tan, B. C., & Wei, K. K. (2005b). Understanding seeking from 

electronic knowledge repositories: An empirical study. Journal of the American Society 

for Information Science and Technology, 56(11), 1156-1166. 



179 

Karahanna, E., & Limayem, M. (2000). E-mail and v-mail usage: Generalizing 

across technologies. Journal of organizational computing and electronic 

commerce, 10(1), 49-66. 

Karahanna, E., Straub, D. W., & Chervany, N. L. (1999). Information technology 

adoption across time: a cross-sectional comparison of pre-adoption and post-adoption 

beliefs. MIS Quarterly, 23(2), 183-213. 

Karimov, F. P., Brengman, M., Van-Hove, L., & Van, L. (2011). The effect of 

website design dimensions on initial trust: a synthesis of the empirical literature. Journal 

of Electronic Commerce Research, 12(4), 272-301. 

Kazi, A. K. (2015). An empirical study of factors influencing adoption of Internet 

banking among students of higher education: Evidence from Pakistan. The Journal of 

Internet Banking and Commerce, 2(2), 87-99. 

Kelly, J., & Kelly, C. (1991). Them and Us‘: Social Psychology and ‗The New 

Industrial Relations. British Journal of Industrial Relations, 29(1), 25-48. 

Kelman, H. C. (1958). Compliance, identification, and internalization: Three 

processes of attitude change. Journal of conflict resolution, 2(1), 51-60. 

Kenny, D.A. (2014). Mediation. Retrieved from 

http://davidakenny.net/cm/mediate.htm 

 Khan, F., A & Ahmad, B. (2015). Factors Influencing Electronic Government Adoption: 

Perspectives Of Less Frequent Internet Users Of Pakistan. International Journal of 

Scientific & Technology Research, 4 (1), 306-315 

Kim, D. J. (2008). Self-perception-based versus transference-based trust 

determinants in computer-mediated transactions: A cross-cultural comparison 

study. Journal of Management Information Systems, 24(4), 13-45. 

http://davidakenny.net/cm/mediate.htm


180 

Kim, D. J., Ferrin, D. L., & Rao, H. R. (2008). A trust-based consumer decision-

making model in electronic commerce: The role of trust, perceived risk, and their 

antecedents. Decision Support Systems, 44(2), 544-564. 

Kini, A., & Choobineh, J. (1998, January). Trust in electronic commerce: 

definition and theoretical considerations. Proceedings of the Thirty-First Hawaii 

International Conference on System Sciences, 4, 51-61. 

http://www.dx.doi.org/10.1109/HICSS.1998.655251  

Kline, R. B. (2011). Principles and practice of structural equation modeling (3rd 

ed.). New York, Guilford Press 

Kline, T. J. B., Sulsky, L. M., & Rever-Moriyama, S. D. (2000). Common method 

variance and specification errors: A practical approach to detection. The Journal of 

Psychology, 134(4), 401–421. 

Knowledge (2015). In Oxford Dictionaries Retrieved from 

http://www.oxforddictionaries.com/definition/english/knowledge 

Korb, K. A.(2012). Conducting Educational Research: Adopting and adapting an 

instrument, Retrieved from: http://korbedpsych.com/R09aAdopt.html 

Koufaris, M., & Hampton-Sosa, W. (2004). The development of initial trust in an 

online company by new customers. Information & management, 41(3), 377-397. 

Kumar, N. (1996). The power of trust in manufacturer-retailer relationships. 

Harvard business review, 74(6), 92-106. 

Kumar, R (2011). Research Methodology: A step-by-step Guide for beginners. 

Los Angeles: SAGE. 

Lai, H. M., Chen, C.P., & Chang, Y.F. (2014). Determinants of knowledge 

seeking in professional virtual communities. Behaviour & Information Technology, 

33(5), 522-535.  

http://www.dx.doi.org/10.1109/HICSS.1998.655251
http://www.oxforddictionaries.com/definition/english/knowledge
http://korbedpsych.com/R09aAdopt.html


181 

Lancaster, G. (2005). Research Methods in Management: A Concise Introduction 

to Research in Management and Business Consultancy, Oxford: Elsevier Butterworth-

Heinemann 

Lankton, N. K., & McKnight, D. H. (2011). What does it mean to trust 

Facebook?: examining technology and interpersonal trust beliefs. ACM SIGMIS 

Database, 42(2), 32-54. 

Lankton, N. K., McKnight, D. H., & Thatcher, J. B. (2014). Incorporating trust-

in-technology into Expectation Disconfirmation Theory. The Journal of Strategic 

Information Systems, 23(2), 128-145. 

Lazarsfeld, P.F. (1955). Interpretation of statistical relations as a research 

operation. In P. F. Lazarsfeld & M.  Rosenberg (Eds.). The Language of Social Research: 

A Reader in the Methodology of Social Research (pp. 115–125). Glencoe, IL: Free Press. 

Lee, A. S., & Baskerville, R. L. (2003). Generalizing generalizability in 

information systems research. Information systems research, 14(3), 221-243. 

Lee, J. D., & Moray, N. (1992). Trust, control strategies and allocation of function 

in human-machine systems. Ergonomics, 35(10), 1243-1270. 

Lee, J. D., & See, K. A. (2004). Trust in automation: Designing for appropriate 

reliance. Human Factors: The Journal of the Human Factors and Ergonomics 

Society, 46(1), 50-80. 

Lee, J. H., Kim, S. W & Song, C.H. (2010). The Effects of Trust and Perceived 

Risk on Users’ Acceptance of ICT Services. (No. 2010-007). Retrieved from KAIST 

Business School Working Paper Series website: 

http://papers.ssrn.com/sol3/papers.cfm?abstract_id=1703213  

Lee, M. K. O., & Turban, E. (2001). A trust model for consumer Internet 

shopping. International Journal of Electronic Commerce, 6(1), 75–91. 

http://papers.ssrn.com/sol3/papers.cfm?abstract_id=1703213


182 

Lee, S. (2009). The impact of knowledge management practices in improving 

student learning outcomes, (Doctoral dissertation), Durham University. Retrieved from 

http://etheses.dur.ac.uk/242/ 

Lewicki, R. J., & Bunker, B. (1996). Developing and maintaining trust in work 

relationships. In R. M. Kramer & T. R. Tyler (Eds.), Trust in Organizations: Frontiers of 

Theory and Research (pp. 114–139). Sage, Newbury Park, CA. 

Li, F., Pienkowski, D., Moorsel, A. V., & Smith, C. (2012). A Holistic 

Framework for trust in Online Transactions, International Journal of Management 

Reviews, 14(1), 85-103. 

Li, J. P., & Kishore, R. (2006). How robust is the UTAUT instrument?: a 

multigroup invariance analysis in the context of acceptance and use of online community 

weblog systems. Proceedings of the 2006 ACM SIGMIS CPR conference on computer 

personnel research: Forty four years of computer personnel research: achievements, 

challenges & the future, 183-189. http://www.dx.doi.org/10.1145/1125170.1125218  

Liang, H., Saraf, N., Hu, Q., & Xue, Y. (2007). Assimilation of Enterprise 

Systems: The Effect of Institutional Pressures and the Mediating Role of Top 

Management, MIS Quarterly 31(1), 59-87. 

Liao, L. F. (2006). The impact of teacher‘s powers to knowledge sharing behavior 

and learning satisfaction in distance-learning environment. Journal of Information, 

Technology and Society, 2(3), 1-14.  

Lin, H. F. (2006). Understanding behavioral intention to participate in virtual 

communities. Cyber Psychology & Behavior, 9(5), 540-547. 

Lin, T. C., & Huang, C. C. (2008). Understanding knowledge management 

system usage antecedents: An integration of social cognitive theory and task technology 

fit. Information & Management, 45(6), 410-417.  

http://etheses.dur.ac.uk/242/
http://www.dx.doi.org/10.1145/1125170.1125218


183 

Lindell, M. K., & Brandt, C. J. (2000). Climate quality and climate consensus as 

mediators of the relationship between organizational antecedents and outcomes. Journal 

of Applied Psychology, 85(3), 331–348. 

Lindell, M. K., & Whitney, D. J. (2001). Accounting for common method 

variance in cross-sectional designs. Journal of Applied Psychology, 86(1), 114–121 

Lippert, S. K. (2007). Investigating post-adoption utilization: an examination into 

the role of inter-organizational and technology trust.  IEEE Transactions on Engineering 

Management, 54(3), 468-483. 

Lowry, P. B. & Gaskin, J. (2014). Partial Least Squares (PLS) Structural Equation 

Modeling (SEM) for Building and Testing Behavioral Causal Theory: When to Choose It 

and How to Use It. IEEE transactions on professional communication, 57(2), 123-146. 

Lu, J., Yu, C., & Liu, C. (2005). Facilitating conditions, wireless trust and 

adoption intention. Journal of Computer Information Systems, 46(1), 17-24. 

Ma, W. W., & Yuen, A. H. (2011). Understanding online knowledge sharing: An 

interpersonal relationship perspective. Computers & Education, 56(1), 210-219.  

MacKinnon, D. P., Cheong, J., & Pirlott, A. G. (2012). Statistical mediation 

analysis. In H. Cooper (Ed.), APA handbook of research methods in psychology (pp. 313-

331). Washington, DC: American Psychological Association. 

MacKinnon, D.P., Lockwood, C.M., & Williams, J. (2004). Confidence limits for 

the indirect effect: Distribution of the product and resampling methods. Multivariate 

Behavioral Research, 39(1), 99-128. 

MacKinnon, J. (2006). Bootstrap methods in econometrics. (No. 1028). Retrieved 

from Queens Economics Department Working paper website: 

http://qed.econ.queensu.ca/working_papers/papers/qed_wp_1028.pdf  

http://qed.econ.queensu.ca/working_papers/papers/qed_wp_1028.pdf


184 

Malhotra, N. K., Kim, S. S., & Patil, A. (2006). Common Method Variance in IS 

Research: A Comparison of Alternative Approaches and a Reanalysis of Past Research, 

Management Science, 52(12), 1865-1883. 

Mason, J., & Lefrere, P. (2003). Trust, collaboration, e‐learning and 

organisational transformation. International Journal of Training and Development, 7(4), 

259-270. 

Mathieson, K. (1991). Predicting user intentions: comparing the technology 

acceptance model with the theory of planned behavior. Information systems 

research, 2(3), 173-191. 

McKercher, C. & Mosco, V. (2007). Introduction: Theorizing knowledge labor 

and the information society. In C. McKercher & V. Mosco (Eds.), Knowledge Workers in 

the Information Society (pp. vi-xxiv). Lanham, Maryland: Lexington Books. 

McKnight, D. H., & Chervany, N. L. (2002). What Trust Means in E-Commerce 

Customer Relationships: An Interdisciplinary Conceptual Typology. International 

Journal of Electronic Commerce, 6(2), 35-59. 

Mcknight, D. H., Carter, M., Thatcher, J. B., & Clay, P. F. (2011). Trust in a 

specific technology: An investigation of its components and measures. ACM 

Transactions on Management Information Systems, 2(2), 12-32. 

McKnight, D. H., Choudhury, V., & Kacmar, C. (2002). The impact of initial 

consumer trust on intentions to transact with a web site: a trust building model. Journal of 

Strategic Information Systems, 11(3), 297-323.  

McKnight, D. H., Cummings, L. L., & Chervany, N. L. (1998). Initial trust 

formation in new organizational relationships. Academy of Management review, 23(3), 

473-490. 

Meyers, L. S., Gamst, G., & Guarino, A. J. (2012). Applied multivariate research: 

Design and interpretation. Thousand Oaks: Sage Publications. 



185 

Meyerson, D., Weick, K. E., & Kramer, R. M. (1996). Swift trust and temporary 

groups. In R. M. Kramer & T. R. Tyler (Eds.), Trust in organizations: Frontiers of theory 

and research (pp. 166-195). Thousand Oaks, CA: Sage. 

Miller, K. (2005). Communications theories: perspectives, processes, and 

contexts. New York: McGraw-Hill. 

Miller, N. E. & Dollard, J. (1941). Social Learning and imitation, New Haven, 

CT: Yale University Press. 

Minton, H. L., & Schneider, F. W. (1980). Differential Psychology, Waveland 

Press, Prospect Heights 

Monette, D.R, Sullivan, T.J, DeJong, C.R, & Hilton, T.P (2013).  Applied Social 

research: A Tool for the Human Services. Brooks/Cole, Cengage Learning, Belmont. 

Moore, G. C., & Benbasat, I. (1991). Development of an instrument to measure 

the perceptions of adopting an information technology innovation. Information systems 

research, 2(3), 192-222. 

Moorman, C., Deshpande, R., & Zaltman, G. (1993). Factors affecting trust in 

market research relationships.  Journal of Marketing, 57(1), 81-101. 

Morgan, R. M., & Hunt, S. D. (1994). The Commitment-trust theory of 

relationship marketing.  Journal of Marketing, 58(3), 20-38. 

Morrow, P. C., Prell, E. R., & McElroy, J. C. (1986). Attitudinal and behavioral 

correlates of computer anxiety. Psychological Reports, 59(3), 1199-1204. 

Muir, B. M., & Moray, N. (1996). Trust in automation. Part II. Experimental 

studies of trust and human intervention in a process control simulation. 

Ergonomics, 39(3), 429-460. 



186 

Nawaz, A. (2012). E-Learning experiences of HEIs in advanced states, 

developing countries and Pakistan. Universal Journal of Education and General 

Studies, 1(3), 72-83. 

Nielsen, J., Molich, R., Snyder, C., & Farrell, S. (2000). E-commerce user 

experience.  Nielsen Norman Group, Fremont, CA. Retrieved from 

http://www.nngroup.com/reports/ecommerce-user-experience/  

Nonaka, I. (1994). A dynamic theory of organizational knowledge creation. 

Organization Science, 5(1), 14-37. 

Nonaka, I., & Takeuchi, H. (1995). The Knowledge-creating Company: How 

Japanese Companies Create the Dynamics of Innovation. Oxford University Press 

Norman, G. (2010). Likert scales, levels of measurement and the ‗‗laws‘‘of 

statistics, Advances in Health Sciences Education, 15(5), 625-632. 

Norušis. M. J. (2005). SPSS 13.0 Statistical Procedures Companion. Chicago: 

SPSS, Inc. 

O‘Brien, R. M. (2007). A caution regarding rule of thumb for variance inflation 

factors, Quality and Quantity, 41(5), 673-90. 

Olson, J. C., & Jacoby, J. (1972). Cue utilization in the quality perception process. 

Proceedings of the 2
nd

 Annual Convention of the Association for Consumer Research, 2, 

167-179. 

Ong, C. S., & Lai, J. Y. (2006). Gender differences in perceptions and 

relationships among dominants of e-learning acceptance. Computers in Human 

Behavior, 22(5), 816-829. 

Ovais Ahmad, M., Markkula, J., & Oivo, M. (2013). Factors affecting e-

government adoption in Pakistan: a citizen's perspective. Transforming Government: 

People, Process and Policy, 7(2), 225-239. 

http://www.nngroup.com/reports/ecommerce-user-experience/


187 

Oye , N. D., Salleh, M., & Iahad, N. A. (2011). Challenges of E-learning in 

Nigerian University Education Based on the Experience of Developed Countries. 

International Journal of Managing Information Technology, 3(2), 39-48.  

Oye, N. D., Iahad, N. A. & Rahim, N. (2012 a) Behavioral Intention to accept and 

use ICT in Public University: Integrating Quantitative and Qualitative Data. Journal of 

Emerging Trends in computing and Information Sciences. 3(6), 957-969. 

Oye, N. D., Iahad, N. A., & Ab.Rahim, N. (2012 b) Computer Self-Efficacy, 

Anxiety and Attitudes Towards use of Technology among University Academicians: A 

Case Study of University of Port Harcourt – Nigeria. International Journal of Computer 

Science and Telecommunications, 3(1), 213-219. 

Pallant, J. (2011). SPSS survival manual. McGraw-Hill Education (UK). 

Parker, C. P. (1999). A test of alternative hierarchical models of psychological 

climate: PCg, satisfaction, or common method variance? Organizational Research 

Methods, 2(3), 257–274. 

Paroutis, S., & Al-Saleh, A. (2009). Determinants of knowledge sharing using 

Web 2.0 technologies. Journal of Knowledge Management, 13(4), 52-63.  

Pavlou, P. A. (2003). Consumer acceptance of electronic commerce: Integrating 

trust and risk with the technology acceptance model. International journal of electronic 

commerce, 7(3), 101-134. 

Pavlou, P. A., & Fygenson, M. (2006). Understanding and predicting electronic 

commerce adoption: An extension of the theory of planned behavior. MIS Quarterly, 

30(1), 115-143. 

Pavlou, P. A., Tan, Y. H., & Gefen, D. (2003, June). Institutional trust and 

familiarity in online interorganizational relationships. Proceedings of the European 

Conference on Information Systems, Italy. Retrieved from 

http://papers.ssrn.com/sol3/papers.cfm?abstract_id=2380660  

http://papers.ssrn.com/sol3/papers.cfm?abstract_id=2380660


188 

Phang, C. W., Kankanhalli, A., & Sabherwal, R. (2009). Usability and sociability 

in online communities: A comparative study of knowledge seeking and contribution. 

Journal of the Association for Information Systems, 10(10), 721-747. 

Plouffe, C. R., Hulland, J. S., & Vandenbosch, M. (2001). Research report: 

richness versus parsimony in modeling technology adoption decisions—understanding 

merchant adoption of a smart card-based payment system. Information systems 

research, 12(2), 208-222. 

Podsakoff, P. M., MacKenzie, S. B., Lee, J. Y., & Podsakoff, N. P. (2003). 

Common Method Biases in Behavioral Research: A Critical Review of the Literature and 

Recommended Remedies. Journal of Applied Psychology, 88(5), 879-903. 

Preacher, K. J., & Hayes, A. F. (2008). Asymptotic and resampling strategies for 

assessing and comparing indirect effects in multiple mediator models. Behavior Research 

Methods, 40(3), 879-891. 

Preacher, K. J., & Selig, J. P. (2012). Advantages of Monte Carlo confidence 

intervals for indirect effects. Communication Methods and Measures, 6(2), 77–98. 

Premkumar, G., Ramamurthy, K., & Nilakanta, S. (1994). Implementation of 

electronic data interchange: an innovation diffusion perspective. Journal of Management 

Information Systems, 11(2), 157-186. 

Qiu, L., & Benbasat, I. (2005). Online consumer trust and live help interfaces: 

The effects of text-to-speech voice and three-dimensional avatars. International Journal 

of Human-Computer Interaction, 19(1), 75-94. 

Qureshi, I. A., Ilyas, K., Yasmin, R., & Whitty, M. (2012). Challenges of 

implementing e-learning in a Pakistani university. Knowledge Management & E-

Learning: An International Journal (KM&EL), 4(3), 310-324. 

Qureshi, Q. A., Nawaz, A., & Khan, N. (2011). Prediction of the problems, 

usersatisfaction and prospects of e-learning in HEIs of KPK, Pakistan. International 

Journal of Science and Technology Education Research, 2(2), 13–21. 



189 

Ramayah, T., Jantan, M., Mohd Noor, M. N., Razak, R. C., & Koay, P. L. (2003). 

Receptiveness of Internet banking by Malaysian consumers: The case of Penang. Asian 

Academy of Management Journal, 8(2), 1-29. 

Ranaweera, C., & Prabhu, J. (2003). The influence of satisfaction, trust and 

switching barriers on customer retention in a continuous purchasing setting. International 

Journal of Service Industry Management, 14(4), 374-395. 

Randall, D. M., & Wolff, J. A. (1994). The time interval in the 

intention‐behaviour relationship: Meta‐analysis. British Journal of Social Psychology, 

33(4), 405-418. 

Rashid, M., & Riaz, A. (2009a). Demographical analysis of Commonwealth of 

Learning (COL) executive MBA/MPA students : A Case Study of AIOU, Paper presented 

at the Fifth Pan-Commonwealth Forum on Open Learning University of London UK, 

Retrieved from http://wikieducator.org/images/f/f3/PID_427.pdf 

Rashid, M., & Riaz, A. (2009b). Executive Student’s Attitude towards 

Technological Change: A Case Study of Allama Iqbal Open University, Paper presented 

at the Fifth Pan-Commonwealth Forum on Open Learning University of London UK, 

Retrieved from http://wikieducator.org/images/5/5e/PID_428.pdf 

Ratnasingam, P., & Tan, Y. H. (2003, June). Institutional Trust Related EDI 

Lessons for eMarketplaces. Proceedings of16th BLED E-Commerce Conference 2003, 

275-285.  

Raykov, T. (2004). Point and Interval Estimation of Reliability for Multiple-

Component Measuring Instruments via Linear Constraint Covariance Structure 

Modeling, Structural Equation Modeling: A Multidisciplinary Journal, 11(3), 342-356.  

Reeves, B., & Nass, C. (1996). The media equation: how people treat computers, 

television, and the new media like real people and places. Stanford, CA: Cambridge 

University Press. 



190 

Reichheld, F. F., & Schefter, P. (2000). E-loyalty: Your secret weapon on the 

web. Harvard Business Review, 78(4), 105-113. 

Riaz, A., & Haider, M.H. (2011a). Investigating Open Learning Institute of 

Virtual Education (Olive) Systems Success: An application of the DeLone and McLean 

Model of Information Systems Success, Paper presented at the 2nd International 

Conference of e-Learning and Distance Learning, Riyadh, Saudi Arabia 

Riaz, A., & Haider, M.H. (2011b). Student‘s acceptance and commitment to E-

learning: evidence from Pakistan. International Journal of Research in Engineering, IT 

and Social Sciences, 2(1), 218-234. 

Ribbink, D., Van Riel, A. C., Liljander, V., & Streukens, S. (2004). Comfort your 

online customer: quality, trust and loyalty on the Internet. Managing Service Quality: An 

International Journal, 14(6), 446-456. 

Robey, D. (1979). User attitudes and Management Information System Use. 

Academy of Management Journal, 22(3), 527-538. 

Rogers, E.M. (2003). Diffusion of innovations (5th ed.). New York: Free Press. 

Rotter J. B. (1967). A New Scale for the measurement of Inter-personal Trust. 

Journal of Personality, 35(4), 615–665. 

Ryan, B., & Gross, N. C. (1943). The diffusion of hybrid seed corn in two Iowa 

communities. Rural Sociology, 8(1), 15-24. 

Ryu, S., Ho, S. H., & Han, I. (2003). Knowledge sharing behavior of physicians 

in hospitals. Expert Systems with applications, 25(1), 113-122.  

Saeed, N., Nasim, F., Hussain, W., & Azeem, S. (2015). A study on incorporating 

ICT in teaching methodologies at universities of Quetta. Journal of Advanced Computer 

Science & Technology, 4(2), 260-264. 



191 

Schepers, J., & Wetzels, M. (2007). A meta-analysis of the technology acceptance 

model: Investigating subjective norm and moderation effects. Information & 

Management, 44(1), 90-103. 

Schultz, R.L., & Slevin, D.P. (1975). Implementation and Organizational 

Validity: An Empirical investigation. In R. L. Schultz & D. P. Slevin (Eds.), 

Implementing Operations and Research/Management Science (pp. 153-182). New York: 

American Elsevier Publishing Co.  

Scullen, S. E. (1999). Using Confirmatory Factor Analysis of Correlated 

Uniquenesses to Estimate Method Variance in Multitrait–Multimethod Matrices. 

Organizational Research Methods, 2(3), 275–292 

Sekaran, U. (2003). Research Methods for Business: A Skill-Building Approach. 

United States of America: John Wiley &Sons, Inc. 

Senge, P. M. (1997). The fifth discipline. Measuring Business Excellence, 1(3), 

46-51. 

Sharma, R., Yetton, P., & Crawford, J. (2009). Estimating the Effect of Common 

Method Variance: The Method-Method Pair Technique with an Illustration from TAM 

Research. MIS Quarterly, 33(3), 473-490.  

Sheeran, P. (2002). Intention—behavior relations: A conceptual and empirical 

review. European review of social psychology, 12(1), 1-36. 

Sheppard, B. H., Hartwick, J., & Warshaw, P. R. (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), 325-343. 

Sobel, M. E. (1982).  Asymptotic confidence intervals for indirect effects in 

structural equation models. In S. Leinhardt (Ed.), Sociological Methodology (pp. 290-

312). Washington DC: American Sociological Association 



192 

Social Influence. (2015, September 30). In Wikipedia. Retrieved from 

https://en.wikipedia.org/wiki/Social_influence  

Solomon, R.C., & Flores, F. (2001). Building Trust in Business, Politics, 

Relationships, and Life. Oxford U.K: Oxford University Press. 

Soomro, K. A., Shukui, T., & Shaikh, S. A. (2015).  Factors Motivating Youth for the 

Adoption of e-Government Services in Pakistan. Asian Journal of Social Sciences & 

Humanities, 4(4), 48-57. 

Stevens, J. (2002). Applied Multivariate Statistics for the Social Sciences (4th 

Edition). Mahwah, NJ: Lawrence Erlbaum Associates. 

Stone, C. A., & Sobel, M. E. (1990). The robustness of estimates of total indirect 

effects in covariance structure models estimated by maximum. Psychometrika, 55(2), 

337–352. 

Suh, B., & Han, I. (2002). Effect of trust on customer acceptance of Internet 

banking. Electronic Commerce research and applications, 1(3), 247-263. 

Sumak, B., HeričKo, M., & PušNik, M. (2011). A meta-analysis of e-learning 

technology acceptance: The role of user types and e-learning technology types. 

Computers in Human Behavior, 27(6), 2067-2077.  

Sveiby, K. E. (1997). The new organizational wealth: Managing & measuring 

Knowledge-Based Assets. United States of America: Berrett-Koehler Publishers Inc. 

Sztompka, P. (1999). Trust: A Sociological Theory. Cambridge, UK: Cambridge 

University Press. 

Tabachnick, B. G., & Fidell, L. S. (2007). Using multivariate statistics (5th ed.). 

Boston, MA: Allyn and Bacon. 

Tan, Y. H., & Thoen, W. (2000). Toward a generic model of trust for electronic 

commerce. International Journal of Electronic Commerce, 5(2), 61-74. 

https://en.wikipedia.org/wiki/Social_influence


193 

Taylor, S., & Todd, P.  (1995 a). Understanding information technology usage: A 

test of competing models. Information systems research, 6(2), 144-176.  

Taylor, S., & Todd, P. (1995 b). Assessing IT usage: The role of prior experience. 

MIS Quarterly, 19(4), 561-570. 

Technology Acceptance Theory. (2015, September 30). In Wikipedia. Retrieved 

from https://en.wikipedia.org/wiki/Technology_acceptance_model  

Thatcher, J. B., McKnight, D. H., Baker, E. W., Arsal, R. E., & Roberts, N. H. 

(2011). The role of trust in postadoption it exploration: An empirical examination of 

knowledge management systems. , IEEE Transactions on Engineering 

Management, 58(1), 56-70. 

Thompson, B. (2004). Exploratory and confirmatory factor analysis: 

Understanding concepts and applications. Washington, DC: American Psychological 

Association 

Thompson, R. L., Higgins, C. A., & Howell, J. M. (1991). Personal computing: 

toward a conceptual model of utilization. MIS Quarterly, 15(1), 125-143. 

Thompson, R. L., Higgins, C. A., & Howell, J. M. (1994). Influence of experience 

on personal computer utilization: testing a conceptual model. Journal of Management 

Information Systems, 11(1), 167-187. 

Thurber, S., & Bonynge, M. R. (2011). SEM-Based Composite Reliability 

Estimates of the Crisis Acuity Rating Scale with Children and Adolescents. Archives of 

Assessment Psychology, 1(1), 1-9. 

Tornatzky, L. G., & Klein, K. J. (1982). Innovation characteristics and innovation 

adoption-implementation: A meta-analysis of findings. IEEE Transactions on 

Engineering Management, 29(1), 28-45. 

https://en.wikipedia.org/wiki/Technology_acceptance_model


194 

Triandis, H. C. (1979). Values, attitudes, and interpersonal behavior. In H. E. 

Howe & M. M. Page (Eds.), Nebraska Symposium on Motivation (pp. 195–259). Lincoln, 

Nebraska: University of Nebraska Press. 

Tseng, F. -C., & Kuo, F. -Y. (2014). A study of social participation and 

knowledge sharing in the teachers' online professional community of practice. Computers 

& Education, 72, 37-47.  

Ullman, J. B. (2006). Structural equation modeling: Reviewing the basics and 

moving forward. Journal of Personality Assessment, 87(1), 35-50. 

Urbach, N., &  Ahlemann, F. (2010). Structural Equation Modeling in 

Information Systems Research using Partial Least Squares. Journal of Information 

Technology Theory and Application, 11(2), 5-40. 

Uriarte, F.A. (2008). Introduction to Knowledge Management. Jakarta, Indonesia: 

ASEAN Foundation.  

Usoro, A., Sharratt, M. W., Tsui, E., & Shekhar, S. (2007). Trust as an antecedent 

to knowledge sharing in virtual communities of practice. Knowledge Management 

Research & Practice, 5(3), 199-212. 

Van den Hooff, B., & De Leeuw van Weenen, F. (2004). Committed to share: 

Commitment and CMC use as antecedents of knowledge sharing. Knowledge and 

Process Management, 11(1), 13-24. 

Vance, A., Elie-Dit-Cosaque, C., & Straub, D. W. (2008). Examining trust in 

information technology artifacts: the effects of system quality and culture. Journal of 

Management Information Systems, 24(4), 73-100. 

Velicer, W. F., & Fava, J. L. (1998). Effects of variable and subject sampling on 

factor pattern recovery. Psychological Methods, 3, 231-251. 

Venkatesh, V., & Bala, H. (2008). Technology acceptance model 3 and a research 

agenda on interventions. Decision sciences, 39(2), 273-315. 



195 

Venkatesh, V., & Davis, F. D. (1996). A model of the antecedents of perceived 

ease of use: Development and test. Decision sciences, 27(3), 451-481. 

Venkatesh, V., & Davis, F. D. (2000). A theoretical extension of the technology 

acceptance model: Four longitudinal field studies. Management Science, 46(2), 186-204. 

Venkatesh, V., & Morris, M. G. (2000). Why don't men ever stop to ask for 

directions? Gender, social influence, and their role in technology acceptance and usage 

behavior. MIS Quarterly, 24(1), 115-139. 

Venkatesh, V., & Speier, C. (1999). Computer technology training in the 

workplace: A longitudinal investigation of the effect of mood. Organizational Behavior 

and Human Decision Processes, 79(1), 1-28. 

Venkatesh, V., (1999). Creation of favorable user perceptions: exploring the role 

of intrinsic motivation. MIS Quarterly, 23(2), 239-260. 

Venkatesh, V., (2000). Determinants of perceived ease of use: Integrating control, 

intrinsic motivation, and emotion into the technology acceptance model. Information 

Systems Research, 11(4), 342-365. 

Venkatesh, V., Morris, M. G., Davis, G. B., & Davis, F. D. (2003). User 

acceptance of information technology: Toward a unified view. MIS Quarterly, 27(3), 

425-478.  

Venkatesh, V., Thong, J. Y., & Xu, X. (2012). Consumer acceptance and use of 

information technology: extending the unified theory of acceptance and use of 

technology. MIS Quarterly, 36(1), 157-178.  

Vinzi, V. E., Chin, W.W., Henseler, J., & Wang, H. (2010) Handbook of Partial 

Least Squares: Concepts, Methods and Applications, Berlin, Germany: Springer Berlin 

Heidelberg. 

Wang, D. (2014). Building Trust in E-learning. Athens Journal of Education, 

1(1), 9-18.  



196 

Wang, S., & Noe, R. A. (2010). Knowledge sharing: A review and directions for 

future research. Human Resource Management Review, 20(2), 115-131.  

Wang, W. & Benbasat, I. (2005). Trust in and adoption of online recommendation 

agents. Journal of the Association for Information Systems, 6(3), 72-101. 

Wang, Y. S., Wang, Y. M., Lin, H. H., & Tang, T. I. (2003). Determinants of user 

acceptance of Internet banking: an empirical study. International Journal of service 

industry management, 14(5), 501-519. 

Wang, Z., & Wang, N. (2012). Knowledge sharing, innovation and firm 

performance. Expert systems with applications, 39(10), 8899-8908. 

Wasko, M. M., & Faraj, S. (2005). Why should I share? Examining social capital 

and knowledge contribution in electronic networks of practice. MIS Quarterly, 29(1), 35-

57. 

Watson, S., & Hewett, K. (2006). A Multi‐Theoretical Model of Knowledge 

Transfer in Organizations: Determinants of Knowledge Contribution and Knowledge 

Reuse. Journal of Management Studies, 43(2), 141-173.  

Wells, H. G. (1938). World brain. Garden City, NY: Doubleday, Doran & Co. 

Welsh, E. T., Wanberg, C. R., Brown, K. G., & Simmering, M. J. (2003). E-

Learning: emerging results and future directions. International Journal of Training and 

Development, 7(4), 245–258. 

Whitman, M. E., & Woszczynski, A. B. (2004). The handbook of information 

systems research. Hershey, PA: Idea Group Pub. 

Wiig, K. (1993). Knowledge management foundations. Arlington, TX: Schema 

Press. 



197 

Williams, J., & MacKinnon, D. P. (2008). Resampling and distribution of the 

product methods for testing indirect effects in complex models. Structural Equation 

Modeling, 15(1), 23–51. 

Williams, L. J., & Anderson, S. E. (1994). An alternative approach to method 

effects by using latent-variable models: Applications in organizational behavior research. 

Journal of Applied Psychology, 79(3), 323–331. 

Williams, L. J., & Brown, B. K. (1994). Method variance in organizational 

behavior and human resources research: Effects on correlations, path coefficients, and 

hypothesis testing. Organizational Behavior and Human Decision Processes, 57(2), 185–

209. 

Williams, M. (2001). In whom we trust: Group membership as an affective 

context for trust development. Academy of Management Review, 26(3), 377-396. 

Williams, M. D., Rana, N. P., & Dwivedi, Y. K. (2012). A Bibliometric Analysis 

of Articles Citing the Unified Theory of Acceptance and Use of Technology. In Y. K. 

Dwivedi, M. R. Wade & S. L. Schneberger (Eds.) Information Systems Theory: 

Explaining and Predicting Our Digital Society: Vol. 1, Springer Science & Business 

Media (pp. 37- 62). Retrieved from http://link.springer.com/chapter/10.1007%2F978-1-

4419-6108-2_3  

Winter, S. J., Chudoba, K. M., & Gutek, B. A. (1998). Attitudes toward 

computers: when do they predict computer use? Information & Management, 34(5), 275-

284. 

Wong, C. C., & Hiew, P. L. (2005, July). Factors influencing the adoption of 

mobile entertainment: Empirical evidence from a Malaysian survey. Proceedings of 

International Conference on Mobile Business, 682-685. Retrieved from 

http://dx.doi.org/10.1109/ICMB.2005.41  

http://link.springer.com/chapter/10.1007%2F978-1-4419-6108-2_3
http://link.springer.com/chapter/10.1007%2F978-1-4419-6108-2_3
http://dx.doi.org/10.1109/ICMB.2005.41


198 

Yoo, S. J., & Huang, W. H. D. (2013). Employees‘ acceptance of knowledge 

management systems and its impact on creating learning organizations. Knowledge 

Management & E-Learning, 5(4), 434–454. 

Zhou, T. (2011). Understanding online community user participation: a social 

influence perspective. Internet Research, 21(1), 67-81. 

Zou, P. X. W. & Lim, C. A. (2002). The implementation of knowledge 

management and organisational learning in construction companies. In M. Anson; J. M. 

Ko, & E.S.S. Lam (Eds.), Advances in Building Technology (pp. 1745- 1753). Oxford, 

UK: Elsevier Science Ltd.  

 

 



199 

APPENDIX 

 

Appendix – A - S 

 

 

 

 

 

 



200 

Appendix – A 

Definitions of UTAUT sub-constructs 

Construct Definition Author 

Perceived Usefulness 
The degree to which a person believes that using a particular 

system would enhance his or her job performance. 
Davis, (1989) 

Extrinsic Motivation 

The perception that users will want to perform an activity 

because it is perceived to be instrumental in achieving valued 

outcomes that are distinct from the activity itself, such as 

improved job performance, pay, or promotions. 

Davis et al. (1992). 

Job-Fit 
the extent to which an individual believes that using [a 

technology] can enhance the performance of his or her job 
Thompson et al. (1991). 

Relative Advantage 
The degree to which an innovation is perceived as being better 

than its precursor. 
Moore and Benbasat (1991). 

Outcome Expectation 

The performance-related consequences of the behavior. 

Specifically, performance expectations deal with job related 

outcomes  

Compeau and Higgins (1995b). 

Perceived Ease of Use 
The degree to which a person believes that using a particular 

system would be free of effort. 
Davis, (1989) 

Complexity 

Based on Rogers and Shoemaker (1971); the degree to which an 

innovation is perceived as relatively difficult to understand and 

use. 

Thompson et al. (1991). 

Ease of Use 
The degree to which an innovation is perceived as being 

difficult to use. 
Moore and Benbasat (1991). 

Social Factor Derived from Triandis, social factors are: the individual‘s Thompson et al. (1991). 
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internalization of the reference group‘s subjective culture, and 

specific interpersonal agreements that the individual has made 

with others, in specific social situations. 

Subjective Norm 

The person‘s perception that most people who are important to 

him think he should or should not perform the behavior in 

question. 

Fishbein and Ajzen (1975). 

Image 
The degree to which use of an innovation is perceived to 

enhance one‘s image or status in one‘s social system. 
Moore and Benbasat (1991). 

Perceived Behavioral Control perceptions of internal and external constraints on behavior Taylor and Todd (1995b). 

Facilitating Condition 

Objective factors in the environment that observers agree make 

an act easy to accomplish. For example, returning items 

purchased online is facilitated when no fee is charged to return 

the item. In an IS context, ―provision of support for users of 

PCs may be one type of facilitating condition that can influence 

system utilization‖  

Thompson et al. (1991). 

Compatibility 

the degree to which an innovation is perceived as being 

consistent with the existing values, needs, and past experiences 

of potential adopters 

Moore and Benbasat (1991). 
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Appendix - B 

Technology acceptance theories - models 

S.No Title 
Model 

1 TRA 

 

Theory of Reasoned Action (TRA) [Source: Fishbein and Ajzen (1975)] 
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2 TPB 

 

Theory of Planned Behavior (TPB) [Source: Ajzen, (1991)] 

3 TAM 

 

Technology Acceptance Model (TAM) [Source: Davis et al., (1989)] 
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4 TAM-2 

 

Technology Acceptance Model Version-2 (TAM2) [Source: Venkatesh and Davis (2000)] 
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5 TAM-3 

 

Technology Acceptance Model Version-3 (TAM2) [Source Venkatesh and Bala (2008)] 
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6 DTPB 

 

Decomposed-Theory of Planned Behavior (D-TPB) [Source: Taylor and Todd (1995a)] 
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7 

C-

TAM-

TPB 

 

Combined-TAM and TPB (C TAM-TPB) [Source: Taylor and Todd (1995b)] 
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8 MPCU 

 

Model of PC Utilization (MPCU) [Source: Thompson et al., (1994)] 
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9 IDT 

 

Innovation Diffusion Theory (IDT) [Source: Moore and Benbasat (1991)] 

10 IDT 
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Innovation Diffusion Theory (IDT) [Source: Agarwal and Prasad (1998)] 

11 SCT 

 

Social Cognitive Theory (SCT) [Source: Compeau and Higgins (1995b)] 
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12 UTAUT 

 

Unified Theory of Acceptance and Use of Technology (UTAUT) [Source: Venkatesh et al., (2003)] 
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Appendix - C 

Summary of External Variables used in UTAUT [Source: Williams et al., (2012)] 

S.No NAME RESEARCH TITLE (JOURNAL NAME) YEAR EXTERNAL VARIABLE 

1 
Abu-Shanab 

and Pearson  

Internet Banking in Jordan: An Arabic Instrument 

Validation Process. 

(International Arab Journal of Information 

Technology) 

2009 

Self-Efficacy, Anxiety, Perceived 

Trust, Perceived Risk, Personal 

Innovativeness, Locus of Control 

2 
Aggelidis and 

Chatzoglou  

Using a modified technology acceptance model in 

hospitals. 

(International Journal of Medical Informatics) 

2009 

Attitude, Self-efficacy, anxiety, 

Perceived usefulness, Ease of use, 

Training 

3 Chiu et al.  
Antecedents of trust in online auctions. 

(Electronic Commerce Research and Applications) 
2010 

Trust, Past Transactions, Gender, 

Age, Internet Experience 

4 Chiu and Wang  

Understanding Web-based learning continuance 

intention: The role of subjective task value. 

(Information & Management) 

2008 

Computer Self-Efficacy, Attainment 

Value, Utility Value, Intrinsic Value 

Playfulness, Social Isolation, Anxiety, 

Delay in Responses, Risk of Arbitrary 

Learning 

5 Curtis et al.  

Adoption of social media for public relations by non-

profit organizations. 

( Public Relations Review) 

2010 
Voluntariness of Use, Anxiety, self-

efficacy 
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6 
Dadayan and 

Ferro  

When technology meets the mind: A comparative 

study of the technology acceptance model 
2005 

Compatibility, Computer Anxiety, 

Computer Attitude, Acceptance 

Motivation, Organizational 

Facilitation 

7 He et al.  
An integrated framework for mobile business 

acceptance.  Alfred Univ 
2007 

Individual Innovativeness, 

Compatibility, Task Technology Fit 

8 
Jong and Wang  

 

Student Acceptance of Web-based Learning System. 

Acad. Publ., 
2009 Attitude, Self-efficacy, Anxiety 

9 
Kijsanayotin et 

al.  

Factors influencing health information technology 

adoption in Thailand‘s community health centers: 

Applying the UTAUT model. 

(International Journal of Medical Informatics) 

2009 
Voluntariness, Experience, 

Knowledge 

10 Laumer et al.  

Do as your parents say?-Analyzing IT adoption 

influencing factors for full and under age applicants. 

(Information Systems Frontiers) 

2010 Subjective Norm, Objective Norm 

11 Lin and Anol  

Learning online social support: An investigation of 

network information technology based on UTAUT. 

(Cyber Psychology & Behavior) 

2008 
Online Support Expectancy, Online 

Social Support 

12 Loo et al.  

User acceptance of Malaysian government 

multipurpose smartcard applications. 

(Government Information Quarterly) 

2009 Perceived Credibility, Anxiety 

13 Luo et al.  Examining multi-dimensional trust and multi-faceted 2010 Trust Belief, Perceived Risk, Self-
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risk in initial acceptance of emerging technologies: 

An empirical study of mobile banking services. 

(Decision Support System) 

Efficacy, Disposition to Trust 

14 Nov and Ye  

Resistance to Change and the Adoption of Digital 

Libraries: An Integrative Model. 

(Journal of the American Society for Information 

Science and Technology) 

2009 

Result Demonstrability, Computer 

Self-Efficacy, Computer Anxiety, 

Resistance to Change, Screen Design, 

Relevance, Terminology 

15 Schaupp et al.  
A study of US taxpayers‘ intentions. 

(Computers in Human Behavior) 
2010 

Optimism Bias, Trust of e-file system, 

Perceived Risk 

16 Shin  

Towards an understanding of the consumer 

acceptance of mobile wallet. 

(Computers in Human Behavior) 

2009 
Trust, Self Efficacy, Perceived 

Security 

17 

van Biljon and 

Kotze  

 

Cultural Factors in a Mobile Phone Adoption and 

Usage Model. 

(Journal of Universal Computer Science) 

2008 

PEOU, PU, Human Nature Influence, 

and Cultural Influence Demographic 

Factors, Socio-Economic Factors, and 

Personal Factors 

18 van Dijk et al.  

Explaining the acceptance and use of government 

Internet services: A multivariate analysis of 2006 

survey data in the Netherlands. 

 

(Government Information Quarterly) 

2008 

Age, Gender, Educational Level, 

Societal position, Family position, 

Digital Media Preference, Digital 

Media Access, Digital Media 

Experience, Attitude towards use, 

Knowledge of Services 
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19 Ye et al.  

Influences of IT Substitutes and User Experience on 

Post-Adoption User Switching: An Empirical 

Investigation. 

(Journal of the American Society for Information 

Science and Technology) 

2008 

Computer Self-Efficacy, Risk 

aversion, Social influences, Breadth 

of use, Satisfaction, Relative 

Advantage, PEOU, Perceived 

Security 

20 
YenYuen and 

Yeow  

User Acceptance of Internet Banking Service in 

Malaysia. 
2009 

Perceived Credibility, Anxiety, Self-

Efficacy, Attitude towards using IBS 

21 Yeow et al.  

User acceptance of Online Banking Service in 

Australia. 

(Int. Business Information Management Assoc-Ibima) 

2008 
Perceived Credibility, Anxiety, Self-

Efficacy, Attitude towards using OBS 

22 Zhou et al.  

Integrating TTF and UTAUT to explain mobile 

banking user adoption. 

(Computers in Human Behavior) 

2010 Task Technology Fit 
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Appendix – D 

 

Email: Study type of UTAUT 
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Appendix - E 

Study 1: Students Descriptive Statistics 
 

 

N Minimum Maximum Mean Std. Deviation Skewness Kurtosis 

Statistic Statistic Statistic Statistic Statistic Statistic Std. Error Z - Score Statistic Std. Error Z-Score 

PE1 350 1.00 7.00 4.9714 1.92534 -0.921 0.130 -7.065 -0.469 0.260 -1.80241 

PE2 350 1.00 7.00 5.2629 1.42412 -0.813 0.130 -6.233 0.382 0.260 1.470237 

PE3 350 1.00 7.00 5.0429 1.55359 -0.819 0.130 -6.280 -0.188 0.260 -0.72162 

PE4 350 1.00 7.00 5.1857 1.35728 -0.610 0.130 -4.680 -0.189 0.260 -0.72685 

E1 350 1.00 7.00 5.2543 1.32246 -0.783 0.130 -6.005 0.670 0.260 2.575892 

E2 350 1.00 7.00 5.1343 1.33360 -0.663 0.130 -5.088 0.094 0.260 0.360072 

E3 350 1.00 7.00 4.9029 1.46467 -0.629 0.130 -4.822 -0.138 0.260 -0.53128 

E4 350 1.00 7.00 5.0914 1.34684 -0.691 0.130 -5.301 0.208 0.260 0.799934 

SI1 350 1.00 7.00 5.2229 1.36117 -0.821 0.130 -6.295 0.281 0.260 1.081787 

SI2 350 1.00 7.00 5.0543 1.41621 -0.547 0.130 -4.195 -0.372 0.260 -1.43254 

SI3 350 1.00 7.00 4.8486 1.53561 -0.665 0.130 -5.103 -0.242 0.260 -0.92937 

SI4 350 1.00 7.00 4.4943 1.64942 -0.435 0.130 -3.336 -0.606 0.260 -2.32971 

F1 350 1.00 7.00 4.8143 1.36149 -0.325 0.130 -2.490 -0.551 0.260 -2.1186 

F2 350 1.00 7.00 4.8400 1.38249 -0.620 0.130 -4.755 0.100 0.260 0.385097 

F3 350 1.00 7.00 4.8600 1.37532 -0.783 0.130 -6.005 0.417 0.260 1.602468 

F4 350 1.00 7.00 4.9743 1.33797 -0.631 0.130 -4.843 0.264 0.260 1.014026 

T1 350 1.00 7.00 4.6743 1.49197 -0.502 0.130 -3.852 -0.051 0.260 -0.19486 

T2 350 1.00 7.00 4.9086 1.30139 -0.528 0.130 -4.048 -0.054 0.260 -0.20637 

T3 350 1.00 7.00 5.0629 1.45281 -0.725 0.130 -5.558 0.171 0.260 0.659286 

T4 350 1.00 7.00 5.0571 1.30335 -0.645 0.130 -4.949 0.307 0.260 1.181668 

I1 350 1.00 7.00 4.8771 1.58405 -0.728 0.130 -5.581 -0.050 0.260 -0.19121 

I2 350 1.00 7.00 4.9514 1.47197 -0.713 0.130 -5.467 -0.147 0.260 -0.56397 

I3 350 1.00 7.00 5.0514 1.41125 -0.608 0.130 -4.666 -0.175 0.260 -0.67404 

AUB1 350 1.00 7.00 4.7629 1.72236 -0.766 0.130 -5.874 -0.254 0.260 -0.97657 

AUB2 350 1.00 7.00 4.6771 1.44083 -0.497 0.130 -3.809 -0.267 0.260 -1.02841 
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Study 2: Teachers Descriptive Statistics 

 

N Minimum Maximum Mean Std. Deviation Skewness Kurtosis 

Statistic Statistic Statistic Statistic Statistic Statistic Std. Error  Z-Score Statistic Std. Error  Z-Score 
PE1 150 1.00 7.00 5.1800 1.81371 -1.216 0.198 -6.140 0.342 0.394 0.870117 
PE2 150 1.00 7.00 5.4400 1.33854 -0.917 0.198 -4.628 0.537 0.394 1.363617 
PE3 150 1.00 7.00 5.2600 1.43508 -1.144 0.198 -5.776 0.814 0.394 2.06937 
PE4 150 1.00 7.00 5.4200 1.31215 -1.196 0.198 -6.041 1.272 0.394 3.231133 
E1 150 1.00 7.00 5.2733 1.34562 -0.930 0.198 -4.698 0.791 0.394 2.009607 
E2 150 1.00 7.00 5.1533 1.39383 -0.700 0.198 -3.535 -0.012 0.394 -0.03143 
E3 150 1.00 7.00 5.0067 1.40228 -0.900 0.198 -4.545 0.695 0.394 1.76526 
E4 150 2.00 7.00 5.1400 1.30065 -0.505 0.198 -2.549 -0.442 0.394 -1.12356 
SI1 150 1.00 7.00 5.1533 1.46428 -0.933 0.198 -4.710 0.334 0.394 0.84825 
SI2 150 1.00 7.00 5.1600 1.36633 -0.614 0.198 -3.099 -0.218 0.394 -0.5527 
SI3 150 1.00 7.00 4.5867 1.68366 -0.473 0.198 -2.387 -0.524 0.394 -1.3309 
SI4 150 1.00 7.00 4.8400 1.58466 -0.553 0.198 -2.795 -0.516 0.394 -1.31087 
F1 150 1.00 7.00 4.9800 1.29257 -0.586 0.198 -2.959 0.136 0.394 0.346686 
F2 150 1.00 7.00 5.1000 1.30436 -0.831 0.198 -4.198 0.589 0.394 1.49669 
F3 150 1.00 7.00 5.0467 1.22796 -0.729 0.198 -3.682 0.943 0.394 2.396416 
F4 150 1.00 7.00 5.2000 1.25318 -0.780 0.198 -3.937 0.860 0.394 2.184317 
T1 150 1.00 7.00 5.1067 1.07533 -0.543 0.198 -2.743 0.767 0.394 1.948505 
T2 150 1.00 7.00 5.2200 1.12846 -0.899 0.198 -4.537 1.577 0.394 4.008004 
T3 150 1.00 7.00 4.8400 1.50650 -0.798 0.198 -4.029 0.402 0.394 1.02201 
T4 150 1.00 7.00 5.0667 1.42210 -0.743 0.198 -3.754 0.372 0.394 0.945353 
I1 150 1.00 7.00 5.0333 1.54319 -0.912 0.198 -4.603 0.307 0.394 0.781075 
I2 150 1.00 7.00 5.2067 1.39171 -1.043 0.198 -5.266 0.981 0.394 2.492617 
I3 150 1.00 7.00 5.1800 1.43340 -0.890 0.198 -4.492 0.376 0.394 0.954855 

AUB1 150 1.00 7.00 4.9333 1.61647 -0.838 0.198 -4.229 0.059 0.394 0.149428 
AUB2 150 1.00 7.00 4.7600 1.39837 -0.637 0.198 -3.217 0.317 0.394 0.805903 
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Appendix - F 

Study 1 - Initial measurement model 

 

P
PE4e6

1
1

PE3e7
1

PE1e8
1

E
E4e9

1
1

E3e10
1

E1e12

S

F
F4e16

1
1

F3e17
1

F2e18
1

T

T2e20 1
1

T1e21
1

I

I3e23

1

1

I2e24
1

I1e25
1

F1e28
1

T4e30
1

SI1e33
1

SI2e34 1
1

SI3e35
1

E2e36
1

1
PE2e37

1

SI4e38
1

T3e39
1

 



220 

Study 1- Results of Initial measurement model 

Standardized Regression Weights: (Group number 1 - Default model) 

 

   
Estimate 

PE4 <--- P .854 

PE3 <--- P .862 

PE1 <--- P .828 

E4 <--- E .741 

E3 <--- E .766 

E1 <--- E .737 

F4 <--- F .650 

F3 <--- F .803 

F2 <--- F .743 

T2 <--- T .840 

T1 <--- T .716 

I3 <--- I .679 

I1 <--- I .792 

F1 <--- F .644 

T4 <--- T .693 

SI1 <--- S .679 

SI2 <--- S .805 

SI3 <--- S .589 

E2 <--- E .730 

I2 <--- I .779 

PE2 <--- P .711 

SI4 <--- S .413 

T3 <--- T .566 

 



221 

Study 1 - Model fit summary of Initial measurement model 

CMIN 

Model NPAR CMIN DF P CMIN/DF 

Default model 61 800.652 215 .000 3.724 

Saturated model 276 .000 0 
  

Independence model 23 4346.606 253 .000 17.180 

 

RMR, GFI 

Model RMR GFI AGFI PGFI 

Default model .116 .838 .792 .653 

Saturated model .000 1.000 
  

Independence model .733 .254 .186 .233 

 

Baseline Comparisons 

Model 
NFI 

Delta1 

RFI 

rho1 

IFI 

Delta2 

TLI 

rho2 
CFI 

Default model .816 .783 .858 .832 .857 

Saturated model 1.000 
 

1.000 
 

1.000 

Independence model .000 .000 .000 .000 .000 

 

RMSEA 

Model RMSEA LO 90 HI 90 PCLOSE 

Default model .088 .082 .095 .000 

Independence model .215 .210 .221 .000 
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Appendix - G 

Study 1 - Final (re-specified) measurement model 
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Study 1 - Results of Final (re-specified) measurement model for 

 

Standardized Regression Weights: (Group number 1 - Default model) 

   
Estimate 

PE4 <--- P .870 

PE3 <--- P .833 

PE1 <--- P .800 

E4 <--- E .836 

E3 <--- E .721 

E1 <--- E .744 

F4 <--- F .635 

F3 <--- F .804 

F2 <--- F .721 

T2 <--- T .810 

T1 <--- T .796 

I3 <--- I .648 

I1 <--- I .804 

F1 <--- F .837 

T4 <--- T .738 

SI1 <--- S .793 

SI2 <--- S .831 

SI3 <--- S .604 

E2 <--- E .654 

I2 <--- I .744 
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Study 1 - Model fit summary of Final (re-specified) measurement model 

CMIN 

Model NPAR CMIN DF P CMIN/DF 

Default model 71 385.317 140 .000 2.752 

Saturated model 210 .000 0 
  

Independence model 20 3683.225 190 .000 19.385 

 

RMR, GFI 

Model RMR GFI AGFI PGFI 

Default model .086 .902 .853 .601 

Saturated model .000 1.000 
  

Independence model .756 .267 .190 .242 

 

Baseline Comparisons 

Model 
NFI 

Delta1 

RFI 

rho1 

IFI 

Delta2 

TLI 

rho2 
CFI 

Default model .895 .858 .931 .905 .930 

Saturated model 1.000 
 

1.000 
 

1.000 

Independence model .000 .000 .000 .000 .000 

 

RMSEA 

Model RMSEA LO 90 HI 90 PCLOSE 

Default model .071 .062 .079 .000 

Independence model .230 .223 .236 .000 
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Appendix - H 

Study 2 - Initial measurement model 
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Study 2 - Results of Initial measurement model 

 

Standardized Regression Weights: (Group number 1 - Default model) 

   
Estimate 

PE4 <--- P .897 

PE3 <--- P .881 

PE1 <--- P .836 

SI3 <--- S .401 

SI2 <--- S .745 

F1 <--- F .611 

T2 <--- T .657 

T1 <--- T .646 

E4 <--- E .755 

E3 <--- E .815 

E2 <--- E .820 

E1 <--- E .720 

I3 <--- I .740 

I2 <--- I .806 

I1 <--- I .781 

F2 <--- F .735 

SI1 <--- S .751 

T4 <--- T .614 

F4 <--- F .507 

F3 <--- F .821 

SI4 <--- S .603 

T3 <--- T .573 

PE2 <--- P .727 
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Study 2 - Model fit summary of Initial measurement model  

 

CMIN 

Model NPAR CMIN DF P CMIN/DF 

Default model 61 495.625 215 .000 2.305 

Saturated model 276 .000 0 
  

Independence model 23 1997.542 253 .000 7.895 

 

RMR, GFI 

Model RMR GFI AGFI PGFI 

Default model .144 .781 .719 .609 

Saturated model .000 1.000 
  

Independence model .666 .266 .199 .244 

 

Baseline Comparisons 

Model 
NFI 

Delta1 

RFI 

rho1 

IFI 

Delta2 

TLI 

rho2 
CFI 

Default model .752 .708 .843 .811 .839 

Saturated model 1.000 
 

1.000 
 

1.000 

Independence model .000 .000 .000 .000 .000 

 

RMSEA 

Model RMSEA LO 90 HI 90 PCLOSE 

Default model .094 .083 .104 .000 

Independence model .215 .206 .224 .000 
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Appendix - I 

Study 2 - Final (re-specified) measurement model 
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Study 2 - Results of Final (re-specified) measurement model 

 

Standardized Regression Weights: (Group number 1 - Default model) 

   
Estimate 

PE4 <--- P .947 

PE3 <--- P .816 

PE1 <--- P .772 

SI3 <--- S .397 

SI2 <--- S .785 

F1 <--- F .969 

T2 <--- T .712 

T1 <--- T .725 

E4 <--- E .861 

E3 <--- E .727 

E2 <--- E .696 

E1 <--- E .622 

I3 <--- I .706 

I2 <--- I .827 

I1 <--- I .750 

F2 <--- F .757 

SI1 <--- S .915 

T4 <--- T .721 

F4 <--- F .442 

F3 <--- F .802 
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Study 2 - Model fit summary of Final (re-specified) measurement model 

 

CMIN 

Model NPAR CMIN DF P CMIN/DF 

Default model 70 234.795 140 .000 1.677 

Saturated model 210 .000 0 
  

Independence model 20 1618.302 190 .000 8.517 

RMR, GFI 

Model RMR GFI AGFI PGFI 

Default model .120 .867 .800 .578 

Saturated model .000 1.000 
  

Independence model .653 .296 .222 .268 

 

Baseline Comparisons 

Model 
NFI 

Delta1 

RFI 

rho1 

IFI 

Delta2 

TLI 

rho2 
CFI 

Default model .855 .803 .936 .910 .934 

Saturated model 1.000 
 

1.000 
 

1.000 

Independence model .000 .000 .000 .000 .000 

 

RMSEA 

Model RMSEA LO 90 HI 90 PCLOSE 

Default model .067 .052 .082 .033 

Independence model .225 .215 .235 .000 
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Appendix – J 

 

Hypotheses summary 

Hyp 

No: 

Independent 

Variable 
Directions 

Dependent 

Variable 
Result 

Overall 

Status 

1a 

Performance 

Expectancy 
+ Trust Confirmed 

Full 

Support 

Effort 

Expectancy 
+ Trust Confirmed 

Social 

Influence 
+ Trust Confirmed 

Facilitating 

Conditions 
+ Trust Confirmed 

1b 

Performance 

Expectancy 
+ Trust Confirmed 

Good 

Support 

Effort 

Expectancy 
+ Trust 

Not 

Confirmed 

Social 

Influence 
+ Trust Confirmed 

Facilitating 

Conditions 
+ Trust Confirmed 

2a 

Performance 

Expectancy 
+ 

Behavioral 

Intention 
Confirmed 

Good 

Support 

Effort 

Expectancy 
+ 

Behavioral 

Intention 
Confirmed 

Social 

Influence 
+ 

Behavioral 

Intention 

Not 

Confirmed 
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2b 

Performance 

Expectancy 
+ 

Behavioral 

Intention 
Confirmed 

Good 

Support 

Effort 

Expectancy 
+ 

Behavioral 

Intention 
Confirmed 

Social 

Influence 
+ 

Behavioral 

Intention 

Not 

Confirmed 

3a 

Performance 

Expectancy 
+ 

ICT usage 

behavior 
Confirmed 

Good 

Support 

Effort 

Expectancy 
+ 

ICT usage 

behavior 
Confirmed 

Social 

Influence 
+ 

ICT usage 

behavior 

Not 

Confirmed 

Facilitating 

Conditions 
+ 

ICT usage 

behavior 
Confirmed 

3b 

Performance 

Expectancy 
+ 

ICT usage 

behavior 
Confirmed 

Partial 

Support 

Effort 

Expectancy 
+ 

ICT usage 

behavior 

Not 

Confirmed 

Social 

Influence 
+ 

ICT usage 

behavior 

Not 

Confirmed 

Facilitating 

Conditions 
+ 

ICT usage 

behavior 
Confirmed 

4a 

Trust + 
Behavioral 

Intention 
Confirmed 

Full 

Support 

Trust + 
ICT usage 

behavior 
Confirmed 
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4b 

Trust + 
Behavioral 

Intention 
Confirmed 

Full 

Support 

Trust + 
ICT usage 

behavior 
Confirmed 

5a 
Behavioral 

Intention 
+ 

ICT usage 

behavior 
Confirmed 

Full 

Support 

5b 
Behavioral 

Intention 
+ 

ICT usage 

behavior 
Confirmed 

Full 

Support 

 

Hyp 

No: 

Independent 

Variable 
Mediator(s) 

Dependent 

Variable 
Result 

Overall 

Status 

6a 

Performance 

Expectancy 

Trust                              

Behavioral 

Intention 

ICT usage 

behavior 
Confirmed 

Full 

Support 

Effort 

Expectancy 

Trust                              

Behavioral 

Intention 

ICT usage 

behavior 
Confirmed 

Social 

Influence 

Trust                              

Behavioral 

Intention 

ICT usage 

behavior 
Confirmed 

6b 

Performance 

Expectancy 

Trust                              

Behavioral 

Intention 

ICT usage 

behavior 
Confirmed 

Partial 

Support 

Effort 

Expectancy 

Trust                              

Behavioral 

Intention 

ICT usage 

behavior 

Not 

Confirmed 

Social 

Influence 

Trust                              

Behavioral 

Intention 

ICT usage 

behavior 

Not 

Confirmed 

7a 
Facilitating 

Conditions 
Trust 

ICT usage 

behavior 
Confirmed 

Full 

Support 

7b 
Facilitating 

Conditions 
Trust 

ICT usage 

behavior 
Confirmed 

Full 

Support 
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Appendix – K 

 

Study 1 Descriptive Statistics 
 Statistics 
 

  DEPTNAME UNI GENDER AGE ICT 

N Valid 350 350 350 350 350 

  Missing 0 0 0 0 0 

Mean 1.5543 1.4571 1.4200 2.2343 1.0000 

Std. Deviation .49776 .49887 .49427 .57350 .00000 

 
 DEPTNAME 
 

  Frequency Percent Valid Percent 
Cumulative 

Percent 

Valid computer sciences 156 44.6 44.6 44.6 

management sciences 194 55.4 55.4 100.0 

Total 350 100.0 100.0   

 
 UNI 
 

  Frequency Percent Valid Percent 
Cumulative 

Percent 

Valid AIOU 190 54.3 54.3 54.3 

VU 160 45.7 45.7 100.0 

Total 350 100.0 100.0   

 
 GENDER 
 

  Frequency Percent Valid Percent 
Cumulative 

Percent 

Valid male 203 58.0 58.0 58.0 

female 147 42.0 42.0 100.0 

Total 350 100.0 100.0   

 
 AGE 
 

  Frequency Percent Valid Percent 
Cumulative 

Percent 

Valid <20 19 5.4 5.4 5.4 

20-30 237 67.7 67.7 73.1 

31-40 87 24.9 24.9 98.0 

41-50 7 2.0 2.0 100.0 

Total 350 100.0 100.0   
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Study 2 Descriptive Statistics 

 Statistics 
 

  DEPTNAME UNI GENDER AGE ICT 

N Valid 150 150 150 150 150 

Missing 0 0 0 0 0 

Mean 1.6667 1.8200 1.3533 3.4733 1.0000 

Std. Deviation .87214 .38547 .47961 .75704 .00000 

 
 DEPTNAME 
 

  Frequency Percent Valid Percent 
Cumulative 

Percent 

Valid CS 77 51.3 51.3 51.3 

MS 59 39.3 39.3 90.7 

engineering 1 .7 .7 91.3 

others 13 8.7 8.7 100.0 

Total 150 100.0 100.0   

 
 UNI 
 

  Frequency Percent Valid Percent 
Cumulative 

Percent 

Valid AIOU 27 18.0 18.0 18.0 

VU 123 82.0 82.0 100.0 

Total 150 100.0 100.0   

 
 GENDER 
 

  Frequency Percent Valid Percent 
Cumulative 

Percent 

Valid Male 97 64.7 64.7 64.7 

Female 53 35.3 35.3 100.0 

Total 150 100.0 100.0   

 
 AGE 
 

  Frequency Percent Valid Percent 
Cumulative 

Percent 

Valid 20-30 13 8.7 8.7 8.7 

31-40 64 42.7 42.7 51.3 

41-50 62 41.3 41.3 92.7 

51 and above 11 7.3 7.3 100.0 

Total 150 100.0 100.0   

 
 ICT 
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Appendix - L 

Study - 1 Correlation table 

  

    PE EE SI FC TRUST INT AUB 

PE Pearson Correlation 1 .582(**) .472(**) .419(**) .483(**) .564(**) .469(**) 

Sig. (2-tailed)   .000 .000 .000 .000 .000 .000 

N 350 350 350 350 350 350 350 

EE Pearson Correlation .582(**) 1 .568(**) .498(**) .520(**) .563(**) .443(**) 

Sig. (2-tailed) .000   .000 .000 .000 .000 .000 

N 350 350 350 350 350 350 350 

SI Pearson Correlation .472(**) .568(**) 1 .379(**) .474(**) .462(**) .268(**) 

Sig. (2-tailed) .000 .000   .000 .000 .000 .000 

N 350 350 350 350 350 350 350 

FC Pearson Correlation .419(**) .498(**) .379(**) 1 .430(**) .364(**) .454(**) 

Sig. (2-tailed) .000 .000 .000   .000 .000 .000 

N 350 350 350 350 350 350 350 

TRUST Pearson Correlation .483(**) .520(**) .474(**) .430(**) 1 .564(**) .542(**) 

Sig. (2-tailed) .000 .000 .000 .000   .000 .000 

N 350 350 350 350 350 350 350 

INT Pearson Correlation .564(**) .563(**) .462(**) .364(**) .564(**) 1 .492(**) 

Sig. (2-tailed) .000 .000 .000 .000 .000   .000 

N 350 350 350 350 350 350 350 

AUB Pearson Correlation .469(**) .443(**) .268(**) .454(**) .542(**) .492(**) 1 

Sig. (2-tailed) .000 .000 .000 .000 .000 .000   

N 350 350 350 350 350 350 350 

**  Correlation is significant at the 0.01 level (2-tailed). 
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Study- 2 Correlation table 

  

    PE EE INT TRUST FC SI AUB 

PE Pearson Correlation 1 .575(**) .504(**) .461(**) .389(**) .486(**) .476(**) 

Sig. (2-tailed)   .000 .000 .000 .000 .000 .000 

N 150 150 150 150 150 150 150 

EE Pearson Correlation .575(**) 1 .546(**) .318(**) .444(**) .516(**) .450(**) 

Sig. (2-tailed) .000   .000 .000 .000 .000 .000 

N 150 150 150 150 150 150 150 

INT Pearson Correlation .504(**) .546(**) 1 .423(**) .397(**) .375(**) .509(**) 

Sig. (2-tailed) .000 .000   .000 .000 .000 .000 

N 150 150 150 150 150 150 150 

TRUST Pearson Correlation .461(**) .318(**) .423(**) 1 .387(**) .388(**) .503(**) 

Sig. (2-tailed) .000 .000 .000   .000 .000 .000 

N 150 150 150 150 150 150 150 

FC Pearson Correlation .389(**) .444(**) .397(**) .387(**) 1 .299(**) .491(**) 

Sig. (2-tailed) .000 .000 .000 .000   .000 .000 

N 150 150 150 150 150 150 150 

SI Pearson Correlation .486(**) .516(**) .375(**) .388(**) .299(**) 1 .274(**) 

Sig. (2-tailed) .000 .000 .000 .000 .000   .001 

N 150 150 150 150 150 150 150 

AUB Pearson Correlation .476(**) .450(**) .509(**) .503(**) .491(**) .274(**) 1 

Sig. (2-tailed) .000 .000 .000 .000 .000 .001   

N 150 150 150 150 150 150 150 

**  Correlation is significant at the 0.01 level (2-tailed). 
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Appendix - M 

Multi-collinearity Results for Study 1 and Study 2 

IVs 

Study 1 Study 2 

VIF Tolerance VIF Tolerance 

Performance Expectancy 1.817 0.550 1.848 0.541 

Effort Expectancy 2.134 0.469 1.990 0.502 

Social Influence 1.636 0.611 1.530 0.654 

Facilitating Condition 1.434 0.697 1.387 0.721 

Trust 1.744 0.574 1.471 0.680 

Intention 1.882 0.531 1.658 0.603 
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Appendix – N 

Histograms of gender w.r.t age (Study – 1 and study – 2) 
 

 

Descriptive statistics of male and female teacher’s w.r.t age 
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Descriptive statistics of male and female students w.r.t age 
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Appendix - O 

Study – 1 Model 4 MACRO PROCESS Report 

 

************** PROCESS Procedure for SPSS Release 2.11 ************** 

 

          Written by Andrew F. Hayes, Ph.D.       www.afhayes.com 

    Documentation available in Hayes (2013). 

www.guilford.com/p/hayes3 

 

********************************************************************* 

Model = 4 

    Y = AUB 

    X = FC 

    M = TRUST 

 

Statistical Controls: PE       EE       SI 

 

Sample size 

        350 

 

*********************************************************************

* 

Outcome: TRUST 

 

Model Summary 

         R      R-sq         F       df1       df2         p 

      .608      .370    50.618     4.000   345.000      .000 

 

Model 

             coeff        se         t         p      LLCI      ULCI 

constant     1.147      .276     4.149      .000      .603     1.690 

FC            .178      .053     3.338      .001      .073      .283 

PE            .155      .043     3.629      .000      .071      .238 

EE            .214      .062     3.472      .001      .093      .334 

SI            .197      .053     3.708      .000      .093      .302 

 

*********************************************************************

* 

Outcome: AUB 

 

Model Summary 

         R      R-sq         F       df1       df2         p 

      .633      .400    45.898     5.000   344.000      .000 

 

Model 

             coeff        se         t         p      LLCI      ULCI 

constant      .205      .353      .579      .563     -.490      .900 

TRUST         .461      .067     6.858      .000      .329      .593 

FC            .286      .068     4.219      .000      .153      .419 

PE            .210      .054     3.882      .000      .104      .317 

EE            .144      .078     1.849      .065     -.009      .298 

SI           -.184      .068    -2.717      .007     -.317     -.051 

 

*********************** TOTAL EFFECT MODEL ************************** 

Outcome: AUB 
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Model Summary 

         R      R-sq         F       df1       df2         p 

      .564      .318    40.244     4.000   345.000      .000 

 

Model 

             coeff        se         t         p      LLCI      ULCI 

constant      .733      .367     1.996      .047      .011     1.455 

FC            .368      .071     5.184      .000      .228      .508 

PE            .281      .057     4.973      .000      .170      .393 

EE            .243      .082     2.971      .003      .082      .403 

SI           -.093      .071    -1.316      .189     -.232      .046 

 

 

------ END MATRIX ----- 
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Study – 1  Model 6 MACRO PROCESS Report 

************** PROCESS Procedure for SPSS Release 2.11 ************** 

          Written by Andrew F. Hayes, Ph.D.       www.afhayes.com 

    Documentation available in Hayes (2013). 

www.guilford.com/p/hayes3 

 

********************************************************************* 

Model = 6 

    Y = AUB  

    X = PE    EE     SI        

   M1 = TRUST 

   M2 = INT 

 

Statistical Controls: FC 

 

Sample size 

        350 

 

********************************************************************* 

Outcome: TRUST 

 

Model Summary 

         R      R-sq         F       df1       df2         p 

      .608      .370    50.618     4.000   345.000      .000 

 

Model 

             coeff        se         t         p      LLCI      ULCI 

constant     1.147      .276     4.149      .000      .603     1.690 

PE            .155      .043     3.629      .000      .071      .238 

EE            .214      .062     3.472      .001      .093      .334 

SI            .197      .053     3.708      .000      .093      .302 

FC            .178      .053     3.338      .001      .073      .283 

 

********************************************************************* 

Outcome: INT 

 

Model Summary 

         R      R-sq         F       df1       df2         p 

      .685      .469    60.686     5.000   344.000      .000 

 

Model 

             coeff        se         t         p      LLCI      ULCI 

constant      .618      .286     2.159      .032      .055     1.181 

TRUST         .317      .054     5.830      .000      .210      .424 

PE            .227      .044     5.165      .000      .140      .313 

EE            .247      .063     3.902      .000      .122      .371 

SI            .088      .055     1.605      .109     -.020      .196 

FC           -.011      .055     -.208      .835     -.119      .097 

 

********************************************************************* 
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Outcome: AUB 

 

Model Summary 

         R      R-sq         F       df1       df2         p 

      .647      .418    41.090     6.000   343.000      .000 

 

Model 

             coeff        se         t         p      LLCI      ULCI 

constant      .072      .351      .206      .837     -.618      .763 

TRUST         .393      .069     5.656      .000      .256      .530 

INT           .214      .066     3.260      .001      .085      .343 

PE            .162      .055     2.917      .004      .053      .271 

EE            .092      .079     1.164      .245     -.063      .246 

SI           -.203      .067    -3.026      .003     -.334     -.071 

FC            .288      .067     4.314      .000      .157      .420 

 

********************** TOTAL EFFECT MODEL *************************** 

Outcome: AUB 

 

Model Summary 

         R      R-sq         F       df1       df2         p 

      .564      .318    40.244     4.000   345.000      .000 

 

Model 

             coeff        se         t         p      LLCI      ULCI 

constant      .733      .367     1.996      .047      .011     1.455 

PE            .281      .057     4.973      .000      .170      .393 

EE            .243      .082     2.971      .003      .082      .403 

SI           -.093      .071    -1.316      .189     -.232      .046 

FC            .368      .071     5.184      .000      .228      .508 

 

 

------ END MATRIX ----- 
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Study – 1 Indirect effect (s) of X on Y 

 Effect Boot SE BootLLCI BootULCI 

Total PE to AUB 0.120 0.035 0.058 0.197 

PE TRUSTAUB 0.061 0.025 0.021 0.121 

PETRUSTINTAUB 0.010 0.007 0.002 0.031 

PEINTAUB 0.048 0.020 0.017 0.098 

     

Total EE to AUB 0.151 0.040 0.079 0.237 

EETRUSTAUB 0.084 0.032 0.031 0.158 

EETRUSTINTAUB 0.014 0.009 0.003 0.040 

EEINTAUB 0.053 0.024 0.016 0.112 

     

Total SI to AUB 0.110 0.037 0.046 0.193 

SITRUSTAUB 0.077 0.030 0.030 0.154 

SITRUSTINTAUB 0.013 0.007 0.004 0.034 

SIINTAUB 0.019 0.015 -0.003 0.061 

     

FCTrustAUB 0.082 0.033 0.029 0.155 
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Appendix - P 

Study - 2 Model 4 MACRO PROCESS Report 

************* PROCESS Procedure for SPSS Release 2.11 *************** 

 

          Written by Andrew F. Hayes, Ph.D.       www.afhayes.com 

    Documentation available in Hayes (2013). 

www.guilford.com/p/hayes3 

 

********************************************************************* 

Model = 4 

    Y = AUB 

    X = FC 

    M = TRUST 

 

Statistical Controls: 

CONTROL= PE    EE   SI 

 

Sample size 

        150 

 

********************************************************************* 

Outcome: TRUST 

 

Model Summary 

         R      R-sq         F       df1       df2         p 

      .540      .292    14.922     4.000   145.000      .000 

 

Model 

             coeff        se         t         p      LLCI      ULCI 

constant     2.224      .425     5.238      .000     1.385     3.063 

FC          .240      .080     2.988      .003      .081      .398 

PE           .216      .062     3.466      .001      .093      .338 

EE           -.060      .080     -.756      .451     -.218      .097 

SI            .173      .073     2.383      .018      .029      .316 

 

********************************************************************* 

Outcome: AUB 

 

Model Summary 

         R      R-sq         F       df1       df2         p 

      .647      .419    20.730     5.000   144.000      .000 

 

Model 

             coeff        se         t         p      LLCI      ULCI 

constant     -.654      .595    -1.099      .274    -1.830      .522 

TRUST         .428      .107     4.006      .000      .217      .639 

FC          .357      .106     3.357      .001      .147      .567 

PE            .175      .083     2.104      .037      .011      .339 

EE            .233      .103     2.273      .025      .030      .437 

SI           -.128      .095    -1.341      .182     -.316      .060 
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*********************** TOTAL EFFECT MODEL ************************** 

Outcome: AUB 

 

Model Summary 

         R      R-sq         F       df1       df2         p 

      .595      .354    19.840     4.000   145.000      .000 

 

Model 

             coeff        se         t         p      LLCI      ULCI 

constant      .297      .573      .518      .605     -.836     1.430 

FC            .459      .108     4.239      .000      .245      .674 

PE            .267      .084     3.181      .002      .101      .433 

EE            .208      .108     1.928      .056     -.005      .421 

SI           -.054      .098     -.546      .586     -.247      .140 

 

------ END MATRIX ----- 
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Study – 2 Model 6 MACRO PROCESS Report 

************** PROCESS Procedure for SPSS Release 2.11 ************** 

 

          Written by Andrew F. Hayes, Ph.D.       www.afhayes.com 

    Documentation available in Hayes (2013). 

www.guilford.com/p/hayes3 

 

********************************************************************* 

Model = 6 

    Y = AUB 

    X = PE   EE    SI 

   M1 = TRUST 

   M2 = INT 

 

Statistical Controls:  FC 

 

Sample size 

        150 

 

********************************************************************* 

Outcome: TRUST 

 

Model Summary 

         R      R-sq         F       df1       df2         p 

      .540      .292    14.922     4.000   145.000      .000 

 

Model 

             coeff        se         t         p      LLCI      ULCI 

constant     2.224      .425     5.238      .000     1.385     3.063 

PE          .216      .062     3.466      .001      .093      .338 

EE           -.060      .080     -.756      .451     -.218      .097 

SI         .173      .073     2.383      .018      .029      .316 

FC            .240      .080     2.988      .003      .081      .398 

 

********************************************************************* 

Outcome: INT 

 

Model Summary 

         R      R-sq         F       df1       df2         p 

      .630      .397    18.954     5.000   144.000      .000 

 

Model 

             coeff        se         t         p      LLCI      ULCI 

constant      .419      .553      .757      .451     -.675     1.512 

TRUST         .245      .099     2.469      .015      .049      .441 

PE           .161      .077     2.084      .039      .008      .314 

EE            .362      .096     3.789      .000      .173      .551 

SI          .014      .088      .155      .877     -.161      .189 

FC         .134      .099     1.359      .176     -.061      .330 

 

********************************************************************* 
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Outcome: AUB 

 

Model Summary 

         R      R-sq         F       df1       df2         p 

      .667      .444    19.063     6.000   143.000      .000 

 

Model 

             coeff        se         t         p      LLCI      ULCI 

constant     -.749      .585    -1.280      .203    -1.905      .407 

TRUST         .372      .107     3.481      .001      .161      .583 

INT           .227      .088     2.580      .011      .053      .401 

PE            .138      .083     1.671      .097     -.025      .302 

EE            .151      .106     1.432      .154     -.058      .360 

SI        -.131      .093    -1.400      .164     -.315      .054 

FC            .326      .105     3.110      .002      .119      .534 

 

*********************** TOTAL EFFECT MODEL ************************** 

Outcome: AUB 

 

Model Summary 

         R      R-sq         F       df1       df2         p 

      .595      .354    19.840     4.000   145.000      .000 

 

Model 

             coeff        se         t         p      LLCI      ULCI 

constant      .297      .573      .518      .605     -.836     1.430 

PE            .267      .084     3.181      .002      .101      .433 

EE            .208      .108     1.928      .056     -.005      .421 

SI           -.054      .098     -.546      .586     -.247      .140 

FC            .459      .108     4.239      .000      .245      .674 

 

 

------ END MATRIX ----- 
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Study - 2 Indirect effect (s) of X on Y 

  

 Effect Boot SE BootLLCI BootULCI 

Total PE to AUB 0.129 0.046 0.050 0.228 

PE TRUSTAUB 0.080 0.040 0.019 0.182 

PETRUSTINTAUB 0.012 0.010 0.001 0.049 

PEINTAUB 0.037 0.033 -0.002 0.134 

     

Total EE to AUB 0.056 0.066 -0.064 0.198 

EETRUSTAUB -0.022 0.037 -0.112 0.037 

EETRUSTINTAUB -0.003 0.007 -0.032 0.003 

EEINTAUB 0.082 0.050 0.008 0.212 

     

Total SI to AUB 0.077 0.050 -0.007 0.197 

SITRUSTAUB 0.064 0.038 0.011 0.164 

SITRUSTINTAUB 0.010 0.010 0.000 0.054 

SIINTAUB 0.003 0.024 -0.040 0.065 

     

FCTrustAUB 0.103 0.051 0.024 0.233 
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Appendix – Q 

ANOVA 

 

Study 1 
 ANOVA 
 

    
Sum of 

Squares df Mean Square F Sig. 

DEPTNAME Between Groups 3.484 12 .290 1.179 .297 

Within Groups 82.985 337 .246     

Total 86.469 349       

GENDER Between Groups 3.381 12 .282 1.160 .311 

Within Groups 81.879 337 .243     

Total 85.260 349       

AGE Between Groups 4.599 12 .383 1.172 .302 

Within Groups 110.189 337 .327     

Total 114.789 349       

 

 

Study 2 

 
 ANOVA 
 

    
Sum of 

Squares df Mean Square F Sig. 

GENDER Between Groups 2.354 12 .196 .842 .607 

Within Groups 31.919 137 .233     

Total 34.273 149       

AGE Between Groups 7.734 12 .645 1.137 .336 

Within Groups 77.659 137 .567     

Total 85.393 149       

DEPTNAME Between Groups 7.889 12 .657 .854 .595 

Within Groups 105.444 137 .770     

Total 113.333 149       
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Appendix – R  

Global Information Technology Report -2014(Pakistan) 
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Appendix - S 

Questionnaire - Study 1 
 

 

 

 

 

 

1. University and Department name: _________________________ e.g. AIOU/VU; Comp Sc /Mgt Sc 

2. Name or any primary key (which is unique)  ________________  e.g. ID card number, Mobile number 

3. Gender  Male       Female 

4. Age Group    < 20      20-3       31-40        41-50        51 and above  

 

5. *1   
ICT I use for Knowledge Seeking     E-Learning Portal 

         Video Conferencing  

           Audio Cassettes 

         Video Cassettes  
*1Here ICT means: the technology you are using for learning  

 

6. *2 Degree Program Bachelors Masters       M.Phil      Ph.D       Diploma  
*2Degree Program for which you are using the system / Technology / ICT 

 

 

S
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Read each of the following statement and indicate how much ICT / technology you are using for 

learning, is beneficial and easy to use 

I find ICT useful. 1 2 3 4 5 6 7 

Using ICT enables me to accomplish things more quickly. 1 2 3 4 5 6 7 

Using ICT increases my productivity. 1 2 3 4 5 6 7 

Using ICT increase my chance of getting Knowledge 1 2 3 4 5 6 7 

My interaction with ICT is clear and understandable. 1 2 3 4 5 6 7 

It is easy for me to become skillful at using ICT. 1 2 3 4 5 6 7 

I find ICT easy to use. 1 2 3 4 5 6 7 

Learning to operate ICT is easy for me. 1 2 3 4 5 6 7 

I have the resources necessary to use ICT. 1 2 3 4 5 6 7 

I have the knowledge necessary to use ICT. 1 2 3 4 5 6 7 

ICT is not compatible with other computer system I use. 1 2 3 4 5 6 7 

A specific person/group/ help desk is available for assistance 

with ICT difficulties. 
1 2 3 4 5 6 7 

Read each of the statement below and indicate how much others (university administration, senior 

management, class-fellows, friends) are influencing you to use ICT / technology for learning 

People who influence my behavior think that I should use ICT. 
1 2 3 4 5 6 7 

People who are important to me think that I should use ICT. 
1 2 3 4 5 6 7 

Senior management of the university has been helpful in the 

use of ICT. 1 2 3 4 5 6 7 

In general, the university has supported the use of ICT. 1 2 3 4 5 6 7 

I am conducting a survey where factors responsible for building users (students) positive behavior 

towards the usage of ICT for knowledge seeking will be evaluated. I would be very thankful if you 

fill out the questionnaire. The information you provide will be kept in confidential and will only be 

used to complete this research study. Data gathered will be presented in aggregate and no individual 

respondent or institution will be identified.  
 

NOTE: As I am conducting a study where you will be asked to fill this questionnaire at 2 

different time period, so please remember your primary key (point 2) and give the same at 

second time period. It will help me in identifying your complete response 
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Read each of the following statement and indicate how much you are willing to use ICT / 

technology for learning  

I intend to use ICT in this semester. 1 2 3 4 5 6 7 

I intend to use ICT for the Lectures, Assignments, Projects in 

this term 1 2 3 4 5 6 7 

I intend to use ICT frequently in this semester 1 2 3 4 5 6 7 

Read each of the following statement and indicate how much you trust ICT / technology you are 

using for learning? 

ICT provided is an efficient system for learning 1 2 3 4 5 6 7 

Information provided through ICT is reliable 1 2 3 4 5 6 7 

Practices on this ICT are related to the users best interests 1 2 3 4 5 6 7 

Overall, ICT is trustworthy 1 2 3 4 5 6 7 

 

 

 

Name or any primary key (which is unique) _________________    e.g. ID card number, Mobile number 

 

After reading the following statements, indicate the Actual Use of ICT 

 

On the average I use ICT          

    

Don‘t use 

at all 

Use less 

than once a 

week 

Use about 

once each 

week 

Use 2-3 

times a 

week 

Use Several 

times each 

week 

Use about 

once each 

day 

Use several 

times each 

day 

 

 
I use ICT 

 

Extremely 

Frequent 

Quite 

Frequent 

Slightly 

Frequent 
Neither 

Slightly 

Infrequent 

Quite 

Infrequent 

Extremely 

Infrequent 
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Questionnaire - Study 2 
 

 

 

 

 

1. University and Department name: _________________________ e.g. AIOU/VU; Comp Sc /Mgt Sc 

2. Name or any primary key (which is unique)_________________ e.g. ID card number, Mobile number 

3. Gender  Male       Female 

4. Age Group    < 20      20-3       31-40        41-50        51 and above  

 

5. *1   
ICT I use for Knowledge Sharing     E-Learning Portal 

         Video Conferencing  

           Audio Cassettes 

         Video Cassettes  
*1Here ICT means: the technology you are using for teaching  

 

6. *2 Degree Program Bachelors Masters       M.Phil      Ph.D       Diploma  
*2Degree Program for which you are using the system / Technology / ICT 
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Read each of the following statement and indicate how much ICT / technology you are using for 

teaching, is beneficial and easy to use 

I find ICT useful. 1 2 3 4 5 6 7 

Using ICT enables me to accomplish things more quickly. 1 2 3 4 5 6 7 

Using ICT increases my productivity. 1 2 3 4 5 6 7 

Using ICT increase my chance of sharing knowledge 1 2 3 4 5 6 7 

My interaction with ICT is clear and understandable. 1 2 3 4 5 6 7 

It is easy for me to become skillful at using ICT. 1 2 3 4 5 6 7 

I find ICT easy to use. 1 2 3 4 5 6 7 

Learning to operate ICT is easy for me. 1 2 3 4 5 6 7 

I have the resources necessary to use ICT. 1 2 3 4 5 6 7 

I have the knowledge necessary to use ICT. 1 2 3 4 5 6 7 

ICT is not compatible with other computer system I use. 1 2 3 4 5 6 7 

A specific person/group/ help desk is available for assistance 

with ICT difficulties. 1 2 3 4 5 6 7 

Read each of the statement below and indicate how much others (university administration, 

senior management, peers, friends) are influencing you to use ICT / technology for teaching 

People who influence my behavior think that I should use ICT. 
1 2 3 4 5 6 7 

People who are important to me think that I should use ICT. 1 2 3 4 5 6 7 

Senior management of the university has been helpful in the 

use of ICT. 
1 2 3 4 5 6 7 

In general, the university has supported the use of ICT. 1 2 3 4 5 6 7 

I am conducting a survey where factors responsible for building users (teachers) positive behavior 

towards the usage of ICT for knowledge sharing will be evaluated. I would be very thankful if you 

fill out the questionnaire. The information you provide will be kept in confidential and will only be 

used to complete this research study. Data gathered will be presented in aggregate and no individual 

respondent or institution will be identified.  
 

NOTE: As I am conducting a study where you will be asked to fill this questionnaire at 2 

different time period, so please remember your primary key (point 2) and give the same at 

second time period. It will help me in identifying your complete response 
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Read each of the following statement and indicate how much you are willing to use ICT / 

technology for teaching  

I intend to use ICT in this semester. 1 2 3 4 5 6 7 

I intend to use ICT for the Lectures, Assignments, Projects in 

this term 
1 2 3 4 5 6 7 

I intend to use ICT frequently in this semester 1 2 3 4 5 6 7 

Read each of the following statement and indicate how much you trust ICT / technology you are 

using for teaching? 

ICT provided is an efficient system for teaching 1 2 3 4 5 6 7 

Information provided through ICT is reliable 1 2 3 4 5 6 7 

Practices on this ICT are related to the users best interests 1 2 3 4 5 6 7 

Overall, ICT is trustworthy 1 2 3 4 5 6 7 

 

 

 

Name or any primary key (which is unique) _________________   e.g. ID card number, Mobile number 

 

After reading the following statements, indicate the Actual Use of ICT 

 

On the average I use ICT          

    

Don‘t use 

at all 

Use less 

than once a 

week 

Use about 

once each 

week 

Use 2-3 

times a 

week 

Use Several 

times each 

week 

Use about 

once each 

day 

Use several 

times each 

day 

 

 
I use ICT 

 

Extremely 

Frequent 

Quite 

Frequent 

Slightly 

Frequent 
Neither 

Slightly 

Infrequent 

Quite 

Infrequent 

Extremely 

Infrequent 

 

 

 

 

 


