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Abstract 

The conceptualisations of the construct of relative advantage within the extant literature on 

technology adoption do not provide adequate conceptual views of the construct in the context 

of individuals’ adoption of online e-government services when compared to the brick-and-

mortar service method. To address this issue, the current research thesis developed context-

specific and comprehensive conceptualisation of the construct of relative advantage. To 

achieve this objective, the current work (1) conducted a study including two waves of data 

collection with the goal of deriving the sub-dimensions of relative advantage to be included 

in the conceptualisation of this construct, (2) confirmed the importance of including these 

sub-dimensions based on theoretical rationales and findings of prior literature, and (3) 

developed and validated a multi-dimensional scale to measure the construct following the 10-

step procedure prescribed by MacKenzie et al. (2011). 

To articulate the conceptual domain of the construct, two waves of data collection were 

conducted: an exploratory phase with a mixed-methods research design (n = 24) and a 

confirmatory phase using quantitative data (n = 255). Five first-order sub-dimensions were 

identified and then modelled as reflective of the second-order construct of relative advantage. 

These first-order sub-dimensions were: (1) Economic profitability; (2) Immediacy of the 

reward; (3) Time and effort savings; (4) Convenience - Queue avoidance; and (5) 

Convenience - Place independent use. Following the requirements of the 10-step procedure, 

four datasets were collected: preliminary content validity (n = 24), confirmatory content 

validity (n = 86), pre-test and validation (n = 942), cross-validation (n = 135). The findings 

suggest that, in general, the multi-dimensional scale of relative advantage developed in the 

current work exhibit excellent psychometric properties, including its reliability, convergent 

and discriminant validity. In addition, the nomological validity of the construct of relative 
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advantage was demonstrated by examining its impact on two outcome variables each of 

which representing a different technology adoption context: intention to use (voluntary 

context) and satisfaction (mandatory context). The findings indicate that the construct was a 

good predictor of both outcome variables.  

As constructs are regarded as essential constituents of theories (Gregor, 2006), the major 

theoretical contribution of the current work lies in providing an altered conceptualisation of 

the construct of relative advantage, which is one of the important characteristics of the 

innovations in the Innovation Diffusion Theory (IDT) (Rogers & Shoemaker, 1971; Rogers, 

1983, 1995, 2003). To enhance the generalisability of the conceptualisation, the current work 

strived to balance parsimony with comprehensiveness by including sub-dimensions of 

relative advantage that are (1) consistent with the theoretical foundation of the construct, (2) 

buttressed by the findings of prior related research and/or (3) more generalisable to other 

settings. As a result of such research efforts, it is believed that the conceptualisation reported 

here will provide a strong foundation for future research aiming to study the adoption or use 

of online e-government services beyond the specific context of investigation of the current 

work (e.g., a new technology vs. an older technology). Such a conceptualisation of relative 

advantage, in turn, would permit knowledge to be accumulated in a systematic fashion within 

contexts of online e-government services adoption by individuals (Benbasat & Barki, 2007; 

Keen, 1980). 

Keywords: Relative advantage; scale development; online services; individual adoption; 

intention to use; satisfaction; voluntary context; mandatory context.  
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1.1. Chapter Introduction  

The purpose of this chapter is to provide an extensive overview of this thesis.  The chapter is 

arranged as follows. Section 1.2 provides discussion of the research problem that this thesis is 

aiming to address, explains the current work’s approach in transforming the stated research 

problem into specific research objectives, and then highlights the overall research strategy 

adapted to achieve these objectives. Following this, the scope of this thesis is discussed in 

Section 1.3. Section 1.4 then discusses the theoretical contributions and practical implications 

of the current work while section 1.5 discusses limitations and future research directions. 

Section 1.6 describes the structure and content of the thesis followed by definitions of key 

terms used throughout the thesis in Section 1.7. Finally, Section 1.8 summarises the chapter.    
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1.2. Statement of the Research Problem 

The purpose of this section is to discuss the research problem that this thesis is aiming to 

address. The section also explains the thesis approach in transforming the stated research 

problem into specific research objectives and highlights the overall research strategy adopted 

to achieve these objectives.  

There is a trend amongst service providers to use technology to be competitive in their 

market place in order to retain their customer base (Meuter, Ostrom, Roundtree, & Bitner, 

2000; Scherer, Wünderlich, & von Wangenheim, 2015). The investigation of service 

providers’ applications of the e-service business model is well documented in past literature. 

Examples of the e-service business models investigated by prior technology adoption and 

acceptance research include, but are not limited to, e-governments (e.g. Bélanger & Carter, 

2008; Carter & Bélanger, 2005; Carter, Weerakkody, Phillips, & Dwivedi, 2016; Chan et al., 

2010), e-banking (e.g. Lin, 2011; Martins, Oliveira, & Popovič, 2014), and e-health (e.g. 

Dünnebeil, Sunyaev, Blohm, Leimeister, & Krcmar, 2012; Lanseng & Andreassen, 2007). 

Central to the continuous innovation in service delivery channels conducted by service 

providers is the rapid development and deployment of information and communication 

technologies (Barrett, Davidson, Prabhu, & Vargo, 2015), and this trend is well documented. 

This trend is exemplified in the transition from the brick-and-mortar service method to other 

technological means whether kiosk- or Internet-based (e.g. Chan et al., 2010; Meuter et al., 

2000). Even within the Internet-based service approach, there are continuous innovations in 

the platforms used by service providers. For instance, Al-Jabri and Sohail (2012) 

demonstrated the transition from the Internet banking through traditional websites to mobile 

banking through mobile applications. In addition, recent studies (e.g. Choi & Kim, 2016; 

Chuah et al., 2016; Wu, Wu, & Chang, 2016) devoted attention to the investigation of factors 
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influencing individuals to adopt smartwatch technologies, which have their own platforms 

and applications (Wu et al., 2016). This also opens avenues for service providers to provide 

their services through smartwatch applications, which would demonstrate a more recent 

transition in service delivery channels from smartphone applications to smartwatch 

applications.  

Given that the technology adoption and acceptance research mainly uses individuals at the 

level of analysis (i.e. peoples’ beliefs regarding the technology in question) (e.g. Davis, 1989 

; Venkatesh, Morris, Davis, & Davis, 2003), the aforementioned trend of changes in e-service 

delivery channels calls for further conceptualisation of some constructs used in such research 

to cope with such contextual changes (i.e. settings in which technology adoption phenomena 

are studied) and to eventually more closely reflect peoples’ beliefs (see Benbasat & Barki, 

2007). 

At the heart of conceptualising the technological transformations discussed above is the 

construct of relative advantage, which is defined as “the degree to which an innovation is 

perceived as being better than the idea it supersedes” (Rogers & Shoemaker, 1971, p. 138). 

The literature review conducted by this thesis (see Chapter 2) suggests that, with the 

exception of Choudhury and Karahanna (2008), the prior conceptualisations of the construct 

of relative advantage within extant technology adoption research lack the comprehensive 

view that is inherent in the construct’s original theoretical derivation (Rogers & Shoemaker, 

1971).  

One of the most influential conceptualisations of relative advantage in the Information 

Systems (IS) field has been provided by Moore and Benbasat (1991)
1
. To study the adoption 

                                                           
1
This work has attracted more than 2000 citations in the Web of Science highlighting its impact (see 

https://clarivate.com/products/web-of-science/; checked September, 2017). 

https://clarivate.com/products/web-of-science/
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of personal workstation (PWS) by employees and in accordance with such context, Moore 

and Benbasat (1991) provided a conceptualisation of the construct that was influenced by the 

performance aspect (i.e. users’ perceptions of the efficiency and effectiveness gains) that is 

originally derived from Davis’ (1989) conception of the construct of perceived usefulness. 

That is, although Moore and Benbasat (1991) adopted both the label and the theoretical 

definition (i.e. relative advantage) from Rogers (1983), Moore and Banbasat (1991) measured 

the construct using identical items used by Davis (1989) to measure the construct of 

perceived usefulness. Despite its importance, this performance aspect is mainly represented 

by the sub-dimension of ‘a savings in time and effort’ (Van Slyke, Johnson, Hightower, & 

Elgarah, 2008), which is only one of the sub-dimensions of relative advantage prescribed by 

Rogers and Shoemaker (1971).  

The Moore and Benbasat’s (1991) conceptualisation of relative advantage was influential in 

shaping the subsequent research understanding and utilisation of the construct of relative 

advantage. For instance, to unify the measurement of existing constructs pertaining to 

‘performance gains’ in the IS field, Venkatesh et al. (2003) included the Moore and Benbasat 

(1991) construct of relative advantage (along with perceived usefulness and three other 

related constructs) to develop the construct of performance expectancy. This final construct 

of performance expectancy is similar at the measurement level (i.e. the items used) to Davis’ 

(1989) perceived usefulness. It should be stressed here, however, that the context of the 

studies of both Moore and Benbasat (1991) and Venkatesh et al. (2003) was the adoption of 

technology in an organisational work environment with individual employees as the unit of 

analysis. Thus, within the confines of the organisational environment, it is reasonable for 

Moore and Benbasat (1991) to conceptualise the construct in the way they did (i.e. a portion 

of Rogers and Shoemaker’s (1971) conception that focuses on the idea of ‘time and effort 

savings’) and, by extension, it is reasonable for Venkatesh et al. (2003) to include this 
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construct (i.e. relative advantage by Moore and Benbasat, 1991) in their work aiming to unify 

constructs tapping similar ideas.  

Such progress in the field of IS might indicate that the construct of relative advantage is well-

researched and refined in the literature and thus further refinement of this construct would be 

of little significance. This assumption, however, would only be rational if the construct of 

relative advantage (i.e. Moore & Benbasat, 1991) was only used in research investigations 

within organisational environments. Problems arise when researchers use this restricted 

version of the construct of relative advantage (i.e. Moore and Benbasat, 1991) to investigate 

the individuals’ adoption of technology beyond organisational walls. Given the changing 

nature of IT adoption settings by individuals (Banbasat & Bakri, 2007), some researchers 

faced with the challenge of whether this restricted version of the construct (i.e. Moore & 

Benbasat, 1991), which has a rich theoretical foundation (Rogers & Shoemaker, 1971), 

comprehensively represents the relative advantage of the technology under question.       

For instance, to address one of the contextual factors embedded in the context of individuals’ 

adoption of online banking, Tan and Teo (2000) extended the scale of relative advantage (i.e. 

Moore & Benabast, 1991) in an ad-hoc basis
1
 by adding an item to tap into the concept of 

convenience. This extended version of the scale (i.e. Tan & Teo, 2000) was then adopted by 

Al-Jabri and Sohail (2012) to study individuals’ adoption of mobile banking. Although, 

theoretically speaking, ‘decrease in discomfort’ or ‘convenience’ is one of the sub-

dimensions of relative advantage proposed by Rogers and Shoemaker (1971), this concept 

was not conceptualised nor measured by Moore and Benbasat (1991). Given the conceptual 

boundaries within which Moore and Benbasat (1991) defined the construct of relative 

                                                           
1
The work of Tan and Teo (2000) was sufficiently reviewed (including appendices). The authors did 

not discuss the reasons behind adding this item. They only cited Moore and Benbasat (1991) as the 

source from which the item was adopted. 
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advantage (i.e. unidimensional construct on the basis of perceived usefulness) (see Churchill, 

1979; MacKenzie et al., 2011), subsequent research attempts to expand its conceptual domain 

in an arbitrary fashion underline the need for a more systematic procedure to measure this 

construct. 

To address the limitations of the existing versions of the construct of relative advantage, 

Choudhury and Karahanna (2008) re-conceptualised the construct within the context of 

individuals’ adoption of electronic channels (i.e. the purchase of auto insurance through the 

Internet) as a multi-dimensional construct that is composed of three sub-dimensions: 

convenience, trust, and efficacy of information acquisition. Reviewing the prior IS literature, 

the authors criticised research on individuals’ technology adoption and acceptance by 

indicating that it “is often based on respondents' stated perceptions of the attributes of the 

new technology alone (e.g. Davis 1989; Gefen et al. 2003; Karahanna et al. 1999; Moore and 

Benbasat 1991; Venkatesh et al. 2003); any comparison with the current technology is at best 

implicit” (Choudhury & Karahanna, 2008, p. 186). The work of Choudhury and Karahanna 

(2008) outlined the significance of the context in the way that the construct of relative 

advantage would be conceptualised. That is, the authors explicitly compared an electronic 

channel (the purchase of auto insurance on the web) to a traditional channel (i.e. the purchase 

of auto insurance through a traditional agent) to contextualise the theoretical meaning of the 

construct (Choudhury & Karahanna, 2008). Similar to Choudhury and Karahanna, (2008), 

this thesis aims to re-conceptualise the construct of relative advantage with focus on the 

contextual factors embedded in the individuals’ adoption of online services when compared 

to the traditional brick-and-mortar service method. This, in turn, would contribute to the 

development of a cumulative research tradition in the area of online services adoption by 

individuals (see Benbasat & Barki, 2007; Keen, 1980). 



Chapter 1 Introduction  

8                                                                                                                                                              
 

1.2.1. Research Objectives and Strategy 

To address the stated research problem, the main objective of this thesis is: To re-

conceptualise the construct of relative advantage within the context of online services by 

individuals.  

This main objective is translated into the following guiding research question (RQ):  

RQ1. How can the construct of relative advantage be re-conceptualised to account for 

the factors embedded in the context of individuals’ adoption of online services when 

compared to the brick-and-mortar service method?    

This guiding research question enables the current work to narrow the focus of the 

investigation and to search for a suitable scale development procedure to be used to 

systematically conceptualise the construct of relative advantage. Reviewing the IS literature, 

the current work found a comprehensive scale development and validation procedure 

proposed by MacKenzie et al. (2011). This scale development procedure is built upon and 

synthesised prior scale development literature (e.g. Churchill 1979; Straub et al. 2004), which 

rationalised its selection in this thesis. This procedure consists of 10 steps that are shown in 

Figure 1-1 and briefly described in the following points.  

 Step 1. Develop a Conceptual Definition of the Construct: This step involves 

providing a definition of the conceptual domain of the construct and the “researcher 

must be exacting in delineating what is included in the definition and what is 

excluded” (Churchill, 1979, p. 67). In addition, MacKenzie et al. (2011) indicate that 

the specification of the conceptual theme of the construct of interest should be 

conducted in an approach that is consistent with prior research. 
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Figure 1-1. 10-Step Scale Development Procedure (adapted from: MacKenzie 

et al., 2011, p. 297)  

  



Chapter 1 Introduction  

10                                                                                                                                                              
 

 Step 2. Generate Items to Represent the Construct: The second step in scale 

development procedure is to generate a set of items that fully capture the conceptual 

domain of the construct (Churchill, 1979; DeVellis, 2012; MacKenzie et al., 2011).  

There are many beneficial sources that the researcher can use to generate an initial 

item pool, including literature reviews, expert surveys, and an examination of how 

prior theoretical or empirical research treated the construct (Churchill, 1979; 

MacKenzie et al., 2011).  

 Step 3. Assess the Content Validity of the Items: Straub, Boudreau, and Gefen 

(2004) define content validity as “The degree to which items in an instrument reflect 

the content universe to which the instrument will be generalized. This validity is 

generally established through literature reviews and expert judges or panels” (p.424).  

There are a number of methods that can be used by the researcher to evaluate the 

content adequacy of new measures (e.g. Anderson & Gerbing, 1991; Hinkin & 

Tracey, 1999; Lawshe, 1975).  

 Step 4. Formally Specify the Measurement Model: The next step in the scale 

development procedure is the formal specification of the measurement model 

(MacKenzie et al. 2011). This step concerns specifying how the indicators relate to 

the first-order sub-dimensions and how these first-order sub-dimensions relate to the 

second-order construct they intended to represent (MacKenzie et al. 2011).  

 Step 5. Collect Data to Conduct Pre-tests: After formally specifying the 

measurement model, the researcher needs to collect data from a sample of 

respondents for the purpose of examining the psychometric properties of the 

developed scale (MacKenzie et al., 2011).  

 Step 6. Scale Purification and Refinement: This process involves the evaluation of 

newly developed scales using a set of 5 procedures. These are: (1) evaluating the 
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goodness of fit of the measurement model; (2) assessing the validity of the set of 

indicators at the construct level; (3) assessing the reliability of the set of indicators at 

the construct level; (4) assessing individual indicator validity and reliability; and (5) 

eliminating problematic indicators (MacKenzie et al. 2011). 

 Step 7. Re-examine Scale Properties: Applying the aforementioned 5 procedures, 

this step involves the further examination of psychometric properties of the developed 

scale using a new sample (MacKenzie et al. 2011).  

 Step 8. Assess Scale Validity: Given that the psychometric properties of the scales 

are acceptable, this step concerns the evaluation of the extent to which responses to 

indicators in the scale behave as expected and as if they were a valid indicators of the 

developed construct (MacKenzie et al., 2011).  

 Step 9. Cross Validate the Scale: The following step in the scale development 

procedure is to cross validate the psychometric properties using a new sample. This 

new sample should represent another population to which the focal construct is 

expected to apply (MacKenzie et al., 2011). 

 Step 10. Develop Norms for the Scale: The final step concerns developing norms for 

the newly created scales. This is an important step that aids in interpreting the scores 

on the scale as well as guiding future research on its application (MacKenzie et al. 

2011). 

Under the first research question (RQ1) above, there are nine secondary research objectives. 

Table 1-1 details these research objectives and their associated research questions/hypotheses 

(as applicable), describes the methods employed, and highlights the achieved outcomes. 
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Table 1-1. Research Objectives, Questions, Hypotheses, and Methods and 
outcomes (Continued)                                                                              

Objective Question/Hypothesis Method Outcome 

 

1. To clarify the 

conceptual 

domain of the 

construct. 

 

RQ 1.1. What are the 

important sub-dimensions 

of the construct in the 

contextofindividuals’

adoption of online 

services? 

Study 1 was conducted, 

including: 

1. Exploratory Phase: 

Mixed Methods research 

design (n = 24) and  

2. Confirmatory Phase: 

Online questionnaire (n = 

255). 

Five sub-
dimensions 
were identified. 

see § 3.1 

2. To generate 

items to represent 

the construct. 

NA 

ConsistentwithDavis’(1989)

approach to initial items 

generation. 

42 items were 
generated 
afresh. 

see § 3.3 

3. To assess the 

content validity of 

the items. 

NA 

AndersonandGerbing’s

(1991) approach : 

1. Preliminary Phase  (n = 

24) and  

2. Confirmatory Phase (n = 

86)  

16 items were 
eventually 
used. 

see § 4.2 

4. To validate 

the scale using 

the known-

groups 

comparison 

method. 

H1. Adopters will score 

higher than non-adopters 

on the scale of relative 

advantage.  

Nonparametric Man-

Whitney U-test  

The hypothesis 
was supported. 

see § 6.3.1 

5. To assess 

nomological 

validity.   

H2. Relative advantage 

will positively influence 

intention to use the QT* 

online services website.  

SEM using AMOS 

The hypothesis 
was supported. 

see § 6.3.2 

6. To assess 

discriminant 

validity.   

RQ 1.2. Are the indicators 

of relative advantage 

distinguishable from the 

indicators of ease of use?   

SEM using AMOS 

The results 
offer support 
for discriminant 
validity. 

see § 6.3.4 

7. To re-assess 

nomological 

validity.   

H3. Relative advantage 

will positively influence 

satisfaction with current 

useof‘Absher’**system. 

SEM using AMOS 

The hypothesis 
was supported. 

see § 7.2.4 

 



Chapter 1 Introduction  

13                                                                                                                                                              
 

Table 1-1. Research Objectives, Questions, Hypotheses, and Methods and 
outcomes (Continued)                                                                              

Objective Question/Hypothesis Method Outcome 

8. To re-assess 

discriminant 

validity.   

RQ1.3. Are the indicators 

of relative advantage 

distinguishable from the 

indicators of satisfaction?   

SEM using AMOS 

The results 
offer support 
for discriminant 
validity. 

see § 7.2.6 

9. To test for 

measurement 

invariance.  

RQ 1.4. Does the 

measurement model of 

relative advantage 

operate equivalently 

across the developmental 

and the validation 

samples? 

SEM using AMOS 

Multi-group Analysis 

The results 
offer support 
for 
measurement 
invariance. 

see § 7.2.7 

Notes. SEM = Structural Equation Modelling; AMOS = Analysis of a Moment Structures; § = 

Section in this thesis. 

*QT = Queensland Transport; **Absher = A mandatory e-government system to be used 

by citizens and foreign residents of Saudi Arabia. 

Furthermore, research strategy is defined as “a way of going about one’s research, 

embodying a particular style and employing different methods” (Cavaye, 1996, p.  227). The 

overall strategy of this thesis is depicted in Figure 1-3. As shown in figure 1-3, the research 

strategy of the current work consists of the following phases: (1) Problem definition; (2) 

Application of the 10-step scale development procedure; and (3) Reporting. Using the extant 

literature, the first phase concerns the identification of the research problem followed by the 

formal specification of the research objectives. Then, to address these stated research 

objectives, the second phase of this thesis concerns the application of the 10-step scale 

development procedure.  Finally, in the reporting phase, the thesis discusses its theoretical 

and practical implications and proposes directions for future research. 
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Figure 1-2. A Flow Diagram of the Overall Research Strategy (adapted from: 

Gable, 1994, p. 118) 
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1.3. Scope of the Thesis 

The purpose of this section is to describe the scope of this thesis. Overall, the scope of this 

thesis is focused on developing and validating a multi-dimensional scale to measure the 

construct of relative advantage following the 10-step procedure prescribed by MacKenzie et 

al. (2011). Therefore, it should be noted that providing an in-depth discussion of each 

research procedure or method applied in the current work is beyond the scope of this thesis; 

thus, interested readers who need more information about these methods are encouraged to 

refer to the relevant literature cited in this work.   

More specifically, the scope of this thesis is detailed in the following two points:     

 Scope of the Conceptualisation (see Section 3.2): The scope of the conceptualisation 

realised in this thesis is limited to the context of individuals’ adoption of online e-

government services when compared to the brick-and-mortar service method.  That is, 

the conceptualisation of relative advantage was derived in the in this thesis by 

examining one setting (i.e. online e-government services vs. brick-and-mortar service 

method). However, as discussed in the next section (Section 1.4), the 

conceptualisation derived in the current work can be the subject of further conceptual 

refinement, thus opening avenues for future research. 

 Scope of the Cross Validation Study (see Section 7.2): The tests of measurement 

invariance were conducted in this thesis for the sole purpose of cross validating the 

psychometric properties of the scale as per the recommendation of MacKenzie et al. 

(2011). That is, although the data used for the purpose of these tests were collected 

from two different countries (i.e. Australia and Saudi Arabia), the comparison 

between these two national cultures (e.g. Hofstede, 1980), including the effects of 
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culture on individuals’ adoption of technology (e.g. Srite & Karahanna, 2006) is 

beyond the scope of this thesis.  

1.4. Theoretical Contributions and Implications for 

Research and Practice  

Table 1-2 summarises the theoretical contributions and implications of re-conceptualising the 

multi-dimensional construct of relative advantage in this thesis. 

Table 1-2. Theoretical Contributions and Implications (Relative Advantage) 

Theoretical Contribution Theoretical implication 

Context-specific Conceptualisation 

The conceptualisation captures the 

factors embedded in the context of 

individuals’adoptionofonlineservices

when compared to the brick-and-mortar 

service method. 

The conceptualisation (i.e., in its final 

form) could potentially be used to explain 

the relative advantage of the online 

services offered, for instance, by 

governments (i.e. e-government), 

banking institutions (i.e. e-banking), and 

health care institutions (i.e. e-health). 

A Balanced Conceptualisation  

The current work strived to balance 

parsimony with comprehensiveness to 

enhance the generalisability of the 

conceptualisation. 

See Section 3.2 

The conceptualisation can be used as a 

strong foundation from which future 

research can benefit from in explaining 

contexts beyond the specific context of 

investigation of the current work (e.g. a 

new technology vs. an older technology).  

Table 1-3 summarises the theoretical contributions and implications of conceptualising the 

first-order sub-dimensions of relative advantage.  

  



Chapter 1 Introduction  

17                                                                                                                                                              
 

Table 1-3. Theoretical Contributions and Implications (Sub-dimensions) 

Sub-
dimension Theoretical Contribution Theoretical implications 

EP 

A validated scale was developed to 

measure this concept in a different way 

from prior literature that conceptualised the 

construct (e.g., Perceived financial 

benefits, Eastin, 2002).  

Future research could refine the 

conceptual meaning of this sub-dimension 

to suit their contexts (e.g. Perceived 

reduced cost that results from the use of 

the new technology, Liu et al., 2015) 

IR 

Defining and measuring this concept that, 

to the best of the studentresearcher’s 

knowledge, has never been 

conceptualised nor measured in prior IS 

research.  

This concept would be beneficial in 

highlighting the relative immediacy of the 

reward promised by the fast-changing 

onlineservices’platforms(e.g. brick-and-

mortar vs. traditional websites; mobile 

application vs. smartwatch application).  

PIU and 
QA 

The current work represented the concept 

of convenience at the abstract level as 

consisting of these two factors (i.e., PIU 

and QA) that represent the specific 

context of the current work (i.e., online 

services vs. the brick-and-mortar service 

method).  

Future research could use other factors 

to represent the concept of convenience. 

For instance, when comparing a mobile 

application to a smartwatch application, 

the factor of ‘executionconvenience’

(see Chan et al., 2010; Yoon & Kim, 

2007) would be more suitable to reflect 

this sub-dimension. 

TES 

Based on theoretical rationale, the current 

work defined and measured this concept 

to be one of the theoretical sub-

dimensions of the construct of relative 

advantage.  

ConceptualsimilaritywithDavis’(1989)

perceived usefulness. Thus, researchers 

focusing on the performance gains aspect 

of using online services are encouraged 

to use the construct of perceived 

usefulness (Davis, 1989), while others 

who would like a more detailed and 

precise measurement of such contexts 

are encouraged to use the construct of  

relative advantage as conceptualised by 

the current study.  

Notes. EP = Economic Profitability; IR = Immediacy of the Reward; PIU = Place Independent Use; QA 

= Queue Avoidance; TES = Time and Effort Savings. 

Table 1-4 summarises this thesis’s contributions to knowledge and implications for future 

research. 
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Table 1-4. Contributions to Knowledge and Implications for Research 

Contribution to Knowledge Implication for Research 

The use of a formative research 

procedure advocated by Rogers 

(2003) to clarify the conceptual 

domain of the construct 

Different from prior research that 

conceptualised the construct of relative 

advantage within contexts of IT adoption by 

individuals (i.e. Choudhury & Karahanna, 

2008; Eastin 2000; Moore & Benbasat, 1991), 

the current work followed a formative 

research procedure advocated by Rogers 

(2003). Thus, it is hoped that the use of this 

approach in this thesis could provide 

guidance for IS researchers aiming to build 

on the conceptualisation provided herein or 

even aiming to re-conceptualise the construct 

of relative advantage within other contexts.  

Exemplar of research applying the 

10-step scale development 

procedure proposed by MacKenzie et 

al. (2011)  

This thesis extended the Hoehle and 

Venkatesh’s(2015) application of the 10-step 

procedure (Mackenzie et al., 2011) by 

illustrating the application of two important 

steps: (1) examining the validity of developed 

scale using the known-groups comparison 

method (i.e. step 8) and (2) cross-validating 

the scale using tests of measurement 

invariance (i.e. step 9). Thus, it is hoped that 

the use of these methodological approaches 

by this thesis provides an exemplar that could 

be followed by future scale development 

research within the IS discipline.  

This thesis also has several practical implications. The multi-dimensional scale of relative 

advantage developed in the current work could potentially be used by governments that plan 

to deploy or are deploying e-government technologies. In the former, the multi-dimensional 
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scale could be used by governments to study peoples’ intentions to use the technology under 

question by incorporating the construct of relative advantage as an antecedent. Given the 

high cost associated with e-government development projects (Alawneh, Al-Refai, & Batiha, 

2013; Sharifi & Manian, 2010), such investigations would be valuable for governments and 

could be used as a gauge to assess the potential use of their offerings from a customer-centric 

perspective. In the latter, governments could use the multi-dimensional scale of relative 

advantage to study the current users’ satisfaction with the mandated use of certain e-

government technologies. Such studies could provide governments with valuable insights 

into the current users’ perceptions of the relative advantage of the technology in place and 

the role that these perceptions would have in influencing their satisfaction. 

1.5. Ethical Matters 

This research program obtained ethical clearance from Griffith University (Protocol Number 

ICT/03/14/HREC) and conformed to the guidelines provided. All respondents participating in 

the current work were provided with an information package describing (1) Who is 

conducting the research and why it is being conducted; (2) What they (i.e. the respondents) 

will be asked to do; (3) The expected benefits of the current work; (4) The risks involved; (5) 

Matters related to confidentiality, voluntary participation, and questions and feedback; and 

(6) Griffith University’s ethical conduct, privacy statement, and legal privacy statement. 

Appendix A includes this information package.  

Following this information package, the respondents of the current work’s Study 1 (both 

phases), content validation (both phases), Pre-test 1 and Pre-test 2, and Study 2 were 

provided with consent forms to ensure their understanding of the aforementioned information 

package and to restate the confidentiality of their responses. At the end of each consent form, 

there was a check box for the respondents to tick to progress to the following pages. In the 
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exploratory phase of Study 1 (i.e. paper-based questionnaire in a face-to-face mode), the 

student researcher provided the respondents with the paper-based version of the survey to 

read the information package and then asked them to tick the check box to progress to 

provide their answers. Similarly, for other online surveys of the current work (i.e. 

Confirmatory phase of Study 1; Preliminary and confirmatory phases of content validation; 

Pre-test 1 and Pre-test 2; and Study 2), the respondents were asked to tick the required check 

box (i.e. only respondents who ticked this check box were qualified to take part in the 

aforementioned surveys).   

1.6. Structure and Content of the Thesis 

The purpose of this section is to describe the structure and content of this thesis followed by a 

discussion of the rationale behind choosing this specific structure. Figure 1-4 depicts the 

structure of this thesis. As shown in Figure 1-4 below, this thesis is structured into the 

following eight chapters:  

Chapter 1: Introduction (this Chapter)    

The purpose of Chapter 1 is to introduce this thesis outlining its objectives, contributions, 

implications and limitations.   

Chapter 2: Literature Review 

The main purpose of Chapter 2 is to review the literature associated with prior 

conceptualisations of the construct of relative advantage. The literature review was guided by 

the following question: Why is there a need to re-conceptualise the construct of relative 

advantage? 
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Figure 1-3. Structure of the Thesis 
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Chapter 3: Conceptual Definition and Generation of Items 

Chapter 3 is also divided into two main parts. The first part discusses the approach followed 

by this thesis to clarify the conceptual domain of the construct of relative advantage.  

Following this, the second part discusses the generation of a set of items that were developed 

to represent the conceptual domain of the construct.  

Chapter 4: Content Validation and Measurement Model Specification 

Chapter 4 is divided into two main parts. The first part describes the tests conducted to assess 

the content validity of the items generated to represent the conceptual domain of the construct 

of relative advantage. Then, the second part proposes and justifies the use of the reflective 

second-order measurement model for the conceptualisation of the construct of relative 

advantage. 

Chapter 5: Pre-Test Data Collection and Scale Purification and Refinement 

Chapter 5 is divided into two main parts. The first part discusses the pre-test data collection 

procedures. The second part then describes the procedures conducted to purify and refine the 

scale.  

Chapter 6: Re-Examining Scale Properties and Assessing the Validity of the 
Scale 

Chapter 6 is divided into two main parts. The first part discusses the assessments conducted 

by this thesis to re-examine the scale properties while the second describes the procedures 

applied to validate the scale. 

Chapter 7: Cross-Validating the Scale and Norm Development 

Chapter 7 is divided into two main parts. The first part discusses the cross-validation of the 

scale using two cross-national samples. This is followed by a discussion of the scale’s 

developed norms. 
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Chapter 8: Conclusion 

The purpose of this chapter is to conclude the thesis outlining its contributions, implications 

and limitations, as well as discussing avenues for future research.  

The main rationale behind choosing the aforementioned structure is that the thesis is 

methodologically based on the 10-step scale development procedure proposed by MacKenzie 

et al. (2011). Given that these steps are sequential in nature, it was decided to discuss the 

current work’s application of two steps in the scale procedure in each chapter from Chapters 

3 to 7. For instance, Step 1 (refer to Figure 1-3 above) concerns the clarification of the 

conceptual domain of the focal construct. The outcomes of Step 1 are then used as an input 

for Step 2 which concerns the generation of items to represent the construct. Similar 

argument could be made with regards to the sequential nature of the rest of the steps. Hence, 

it would be difficult, for example, to present and discuss all the results of the current work in 

one chapter (e.g. data analysis and results).  

In addition, although it would be suitable for the current work to have a chapter on research 

methodology, it was decided not to compose such a chapter for the following reason. That is, 

it was felt that having a chapter that solely describes the 10-steps procedure followed by other 

chapters that describe the current work’s application of these steps would adversely affect the 

readability of the thesis. Therefore, it was decided to provide a brief discussion of the 10-step 

scale development procedure in this Chapter (refer to Section 1.2.1) followed by a more 

focused discussion of these steps (i.e. as applied in this thesis) in the subsequent chapters. 
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1.7. Definition of Key Terms 

Table 1-5 includes definition of key terms used in this thesis. 

Table 1-5. Key Terms and Definitions (Continued) 

Term Definition Source 

Analysis of a Moment 

Structures (AMOS) 

 

“Acovariance-based SEM, developed by 

Dr. Arbuckle, Published by SmallWaters 

and marketed by SPSS [Statistical Package 

for the Social Sciences] as a statistically 

equivalent tool to LISREL [Linear Structural 

Relations]”. 

 

(A, p. 424) 

Average Variance Extracted 

(AVE) 

 

AVE“measuresthepercentofvariance

captured by a construct by showing the ratio 

of the sum of the variance captured by the 

construct and measurement variance. 

 

(A, p. 424) 

Confirmatory Factor 

Analysis (CFA) 

 

“Avariantoffactoranalysiswherethegoal

is to test specific theoretical expectations 

aboutthestructureofasetofmeasures”. 

 

(A, p. 424) 

Convergent Validity 

 

“isthedegreetowhichmultipleattemptsto

measure the same concept are in 

agreement. The idea is that two or more 

measures of the same thing should covary 

highly if they are valid measures of the 

concept”. 

 

(B, p. 425) 

Cronbach’sα Reliability 

Statistic  

 

 

“Commonlyusedmeasureofreliabilityfora

set of two or more construct indicators. 

Values range between 0 and 1.0, with 

higher values indicating higher reliability 

amongtheindicators”. 

 

(A, p. 424) 

Dependent Variable or 

Outcome Variable 

  

“Presumedeffectof,orresponseto,a

changeintheindependentvariable(s)”. 

 

(A, p. 424) 
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Table 1-5. Key Terms and Definitions (Continued) 

Term Definition Source 

Discriminant validity 

 

Refersto“thedegreetowhichmeasuresof

different concepts are distinct. The notion is 

that if two or more concepts are unique, 

then valid measures of each should not 

correlatetoohighly”. 

 

(B, p. 425) 

Formative variables 

 

“Observedvariablesthat“cause”thelatent

variable, i.e. represent different dimensions 

ofit”. 

 

(A, p. 425, 

emphasis in 

original) 

Goodness of Fit Index (GFI) 

 

“Withincovariance-based SEM, statistic 

measuring the absolute fit (unadjusted for 

degrees of freedom) of the combined 

measurement and structural model to the 

data”. 

 

(A, p. 425) 

Independent Variable 

 

“Presumedcauseofanychangeina

response ordependentvariable(s)”. 

 

(A, p. 425) 

Latent variable or construct 

 

“Researchconstructthatisnotobservable

or measured directly, but is measured 

indirectly through observable variables that 

reflectorformtheconstruct”. 

 

(A, p. 425) 

Measurement model 

 

“Sub-model in structural equation modeling 

that (1) specifies the indicators for each 

construct, and (2) assesses the reliability of 

each construct for estimating the causal 

relationships”. 

 

(A, p. 425) 

Nomological Validity  

 

“Refers to the degree to which predictions 

fromtheorticalnetworkareconfirmed”. 

 

(C, p. 79) 
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Table 1-5. Key Terms and Definitions (Continued) 

Term Definition Source 

Non-probability sampling  

 

 

“referstoproceduresinwhichresearchers

select their sample elements not based on a 

predetermined probability, but based on 

research purpose, availability of subjects, 

subjective judgment, or a variety of other 

non-statisticalcriteria”. 

 

(D, p. 2) 

 

Normed Fix Index (NFI) 

 

“Withincovariance-based SEM, statistic 

measuringthenormeddifferenceinχ2

between a single factor null model and a 

proposed multi-factormodel”. 

 

(A, p. 425) 

Observed Indicator / 

Variables 

 

“Observedvalueusedasanindirect

measure of a concept or latent variable that 

cannotbemeasuredorobserveddirectly”. 

 

(A, p. 425) 

Reflective Indicator / 

Variables 

 

“Observedvariablesthat"reflect"thelatent

variable and as a representation of the 

latent variable should be unidimensional 

andcorrelated”. 

 

(A, p. 426, 

emphasis in 

original) 

Reliability 

 

“Extenttowhichavariableorsetof

variables is consistent in what it is intended 

to measure. If multiple measurements are 

taken, the reliable measures will all be very 

consistent in their values. Reliable 

measures approach a true, but unknown 

“score”ofaconstruct”. 

 

(A, p. 426, 

emphasis in 

original) 

R-square or R2 

 

“Coefficientofdetermination.Measureof

the proportion of the variance of the 

dependent variable about its mean that is 

explained by the independentvariable(s)”. 

 

(A, p. 426) 
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Table 1-5. Key Terms and Definitions (Continued) 

Term Definition Source 

Sampling scheme  

 

“denotestheexplicitstrategiesusedto

select units (e.g. people, groups, settings, 

andevents)”. 

 

(E, p. 271) 

Structural Equation 

Modelling (SEM) 

 

“Multivariatetechniquecombiningaspects

of multiple regression (examining 

dependence relationships) and factor 

analysis (representing unmeasured 

concepts with multiple variables) to estimate 

a series of interrelated dependence 

relationshipssimultaneously”. 

 

(A, p. 426) 

Structural model 

 

“Setofoneor more dependence 

relationships linking the model constructs. 

The structural model is most useful in 

representing the interrelationships of 

variables between dependence 

relationships”. 

 

(A, p. 426) 

Notes.*Source: A = (Straub et al., 2004); B = (Bagozzi, Yi, & Phillips, 1991); C = 

(Venkatraman & Grant, 1986); D = (Guo & Hussey, 2004); E = (Collins, Onwuegbuzie, & 

Jiao, 2007). 
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1.8. Chapter Summary 

The purpose of this chapter was to provide an extensive overview of the thesis. The chapter 

started with a discussion of the research problem addressed in the current work and provided 

an explanation of the thesis objectives and strategy. The chapter then outlined the scope of 

the thesis followed by a discussion of its theoretical contributions and practical implications. 

This was followed by a discussion of the limitations and future research directions. Following 

this discussion, a description of the structure and content of the thesis was provided. Finally, 

the chapter closed by defining a set of key terms used throughout the current research thesis.  
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Chapter 2 Literature Review 
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2.1. Chapter Introduction 

The purpose of this chapter is to review the literature associated with prior conceptualisations 

of the construct of relative advantage to highlight the need for an alternative 

conceptualisation that would account for the contextual factors embedded in the context of 

online services adoption by individuals. The chapter is arranged as follows. Section 2.2 

provides (a) an overview of the theoretical foundation of the construct of relative advantage, 

(b) an exclusive review of studies in prior Information Technology (IT) adoption research 

that conceptualised this construct, and (c) a discussion of the current work’s expected 

contributions to the extant IS literature. The main thrust of Section 2.2 is to highlight the need 

for an alternative conceptualisation of the construct of relative advantage. Section 2.3 then 

provides a brief discussion of two approaches toward construct conceptualisations in prior IS 

literature clarify where this research fits in. Finally, Section 2.4 summarises the chapter.  
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2.2. Why Is There a Need to Re-conceptualise Relative 

Advantage? A Review of the Related Literature 

The purpose of this section is to provide an overview of the theoretical foundation of the 

construct of relative advantage followed by a review of studies in prior IT adoption research 

that conceptualised this construct. The main thrust of this section is to highlight the need for 

an alternative conceptualisation of relative advantage to account for the contextual factors 

embedded in the context of online services adoption by individuals. 

2.2.1. Theoretical Definition  

As one of the five attributes of innovations (i.e. relative advantage, compatibility, complexity, 

trialability, and observability), Rogers and Shoemaker (1971) define relative advantage as 

“the degree to which an innovation is perceived as being better than the idea it supersedes” 

(p. 138). The authors state that “there are undoubtedly a number of subdimensions of relative 

advantage: The degree of economic profitability, low initial cost, lower perceived risks, a 

decrease in discomfort, a savings in time and effort, and the immediacy of the reward” 

(Rogers & Shoemaker, 1971, p. 139). In this vein, it should be noted that the specific sub-

dimensions of relative advantage are not a ‘one size fits all’ matter, but rather they require 

researchers to conduct preliminary investigations (e.g. literature reviews, surveying potential 

adopters) in order to come up with a specific list of sub-dimensions that reflect the relative 

advantage of the innovation under study over its precursor (Rogers, 1995, 2003). Consistent 

with this argument, Jo Black, Lockett, Winklhofer, and Ennew (2001)  stated that  

The construct of relative advantage is highly domain specific, 

although dimensions that are found to have some generality include 

reduced costs and greater convenience. A key issue is that it is not the 

superior performance of an innovation in an objective sense that 
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matters, but rather the superiority of performance as perceived by the 

customer (p. 392). 

Indeed, Van Slyke et al. (2008) pointed at the importance of recognizing such domain 

specificity in the conceptualisation of a complex construct such as relative advantage (Van 

Slyke et al., 2008). For instance, the ‘economic profitability’ as a sub-dimension of relative 

advantage may denote (1) the individuals’ perceptions that the adoption of the innovation 

would save money over the use of other existing methods (Dearing & Meyer, 1994; Eastin, 

2002; Ram, 1987) and/or (2) the individuals’ perceptions that the adoption of the innovation 

would result in some kind of a reward either monetary or non-monetary (Liu, Zhao, Chau, & 

Tang, 2015; Ram, 1987; Rogers, 2003). Such a distinction in the individuals’ perceptions of 

the economic profitability provided by a certain innovation demonstrates the need to 

conceptualise the construct of relative advantage in accordance to the characteristics of both 

the innovation and the individual adopters under study.  

2.2.2. Conceptualisations of the Construct in the Extant IS 

Literature  

In this section, prior studies in the IS field that provided a conceptualisation of the construct 

of relative advantage are reviewed. To help select studies for analysis in this section, the 

following three criteria were applied: (1) the study provided a conceptualisation as well as an 

operationalisation of the construct of relative advantage; (2) the study provided the 

conceptualisation within the context of IT adoption; and (3) the study provided the 

conceptualisation with the individuals as the level of analysis. The first criterion denotes the 

new sub-dimensions of the construct explored by the study coupled with the new items 

developed to measure these sub-dimensions. The second criterion concerns the context that 

the conceptualisation was constructed within. This context should be related to the IT 
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adoption phenomenon. Consistent with Cooper and Zmud (1990), the use of the term IT here 

“refers to any artifact whose underlying technological base is comprised of computer or 

communications hardware and software” (Cooper & Zmud, 1990, p. 123). The last criterion 

denotes the study’s level of analysis which “refers to the entities that are the focus of 

analysis: individuals, organizations, or society” (Avgerou, 2013, p. 429). For the studies to be 

included in the current analysis, the focus should be at the individual level. Table 2-1 

includes examples of prior relative advantage studies and their suitability for inclusion in the 

literature analysis according to the above stated criteria. 

Table 2-1. Selection of Prior Studies Based on Pre-determined Criteria 

  1
st

 Criterion 2
nd

 Criterion 3
rd

 Criterion 

Decision* Study 
Conceptual 

level 
Operational 

level 

Level of analysis 

Individuals 

Context 

IT Adoption 

Eastin (2002)    
Consumers 

 
E-commerce 

Include 

Mallat (2007) 
 
 
 

 
 
 

Consumers 

 
 

Mobile payments 

Exclude 

Axinn (1988)    
Managers 

 
Exporting 

Exclude 

Lin & Lee (2006)    
Senior executives 

 
Knowledge sharing 

Exclude 

McGuinness & 
Little (1981) 

   
Managers 

 
Export performance 

Exclude 

Moore & 
Benbasat (1991) 

 

 
 

  
Employees 

 
PWS 

Include 

Choudhury & 
Karahanna (2008) 

   
Consumers 

 
Electronic channels 

Include 

Flight, D'Souza, & 
Allaway (2011) 

   
Consumers 

 
Durable products 

Exclude 

Henderson, 
Sheetz, & Trinkle 
(2012) 

   
Organisational level 

 
XBRL 

Exclude 

Teo, Tan, and 
Wei (1995) 

   
Organisational level 

 
Financial EDI 

Exclude 
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Notes. PWS = Personal Workstation; XBRL = eXtensible Business Reporting Language; EDI = 

Electronic Data Interchange. 

*Excluded: This is not an exhaustive list of prior relative advantage studies. The purpose of 

providing the examples of studies in this table is to acknowledge prior research that does not fit the 

proposed criteria.  

Included: To the best of the student researcher’s knowledge, these are the studies that fit the 

proposed criteria.  

According to the above stated criteria (refer to Table 2-1 above), this thesis found three 

conceptualisations of the construct of relative advantage that were developed within contexts 

of IT adoption by individuals (i.e. Choudhury & Karahanna, 2008; Eastin, 2002; Moore & 

Benbasat, 1991). Hence, the following discussion is limited to these three conceptualisations. 

Once again, the purpose of providing the review of these three studies is to underline the need 

for an alternative conceptualisation of relative advantage to account for the contextual factors 

embedded in the context of online services adoption by individuals. Table 2-2 shows the sub-

dimensions of relative advantage explored in the conceptualisation of this construct by the 

three aforementioned studies.  

As shown in Table 2-2, this thesis found that the prior IS studies have conceptualised the 

construct of relative advantage without integrating some of the theoretical sub-dimensions as 

prescribed by Rogers and Shoemaker (1971), which would be evident within contexts of 

technology adoption in general and that of online services adoption in particular (i.e. similar 

to the context under consideration by the current work). In this vein, it should be noted that 

the current work acknowledges that the list of the theoretical sub-dimensions as put forth by 

Rogers and Shoemaker (1971) is generic in the sense that it does not necessarily apply to all 

studies.  
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Table 2-2. Sub-dimensions Explored in the Conceptualisations of Relative 
Advantage in Prior IT Adoption Research 

Sub-dimension* 
Moore and 

Benbasat (1991) 
Choudhury and 

Karahanna (2008) Eastin (2002) 

Economic Profitability  

 

 
Partially** 

  

Low Initial Cost    

Lower Perceived 
Risks 

   

Decrease in 
Discomfort (or 
Convenience)  

   

Time and effort 
saving  

 

 
Mainly** 

  

Immediacy of the 
Reward  

   

Social Status Gains    

Newly 
conceptualised sub-

dimension(s) 
None 

1. Efficacy of 
information 
acquisition 

2. Trust 

None 

Notes.*Sub-dimensions of the construct of relative advantage as put forth by Rogers and 

Shoemaker (1971).  

**This is based on findings from Van Slyke et al.’s (2008) study, in which the authors

assessed the extent to which the Moore and Benbasat’s (1991) scale items capture the 

various sub-dimensions of relative advantage (i.e. identical to the sub-dimensions listed in 

the above table).  

Next, the three studies included in Table 2-2 above are discussed.  

A conceptualisation provided by Moore and Benbasat (1991) 

One of the most influential conceptualisations of the construct of relative advantage in the IS 

field was conducted within an organisational work environment adoption context by Moore 

and Benbasat (1991). To underline its influence on subsequent IS research, the Moore and 
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Benbasat’s (1991) conceptualisation of relative advantage will be discussed in more detail 

here. 

In accordance with their study context, Moore and Benbasat (1991) conceptualised the 

construct of relative advantage with a focus on the idea of ‘a savings in time and effort’ (Van 

Slyke et al., 2008) which considered a portion of Rogers and Shoemaker’s (1971) conception 

of the construct. Indeed, Moore and Benbasat (1991) clarified the effects of the context of 

their study on their instrument development effort (i.e. including the construct of relative 

advantage) by stating that  

in studying the individual level adoption of PWS [Personal 

Workstation] within organizations, cost and profitability did not seem 

to be appropriate characteristics. These are issues most likely 

addressed at the organization level when the decision is taken to make 

the PWS available. Therefore, it was decided not to consider these 

additional characteristics in this project (p. 195, emphasis in original). 

However, characteristics such as cost could be important when studying individuals’ 

innovations adoption in their everyday lives (Dearing & Meyer, 1994; Eastin, 2002; Nysveen, 

Pedersen, & Thorbjørnsen, 2005; Ram, 1987; Rogers, 1995, 2003; Venkatesh, Thong, & Xu, 

2012). In this regard, Venkatesh et al. (2012) stated that the “difference between a consumer 

use setting and the organizational use setting…is that consumers usually bear the monetary 

cost of such use whereas employees do not. The cost and pricing structure may have a 

significant impact on consumers’ technology use” (p. 161). Moreover, Rogers (2003) 

considered the organisational decision-making unit and the individual consumer to be 

equivalent on the basis of their possession of the power to either adopt or reject certain 

innovations.  
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In clarifying their study’s context, Moore and Benbasat (1991) delineated the various 

elements of the behaviour considered in their study. They indicated that “In addition to 

actual behaviour (using a PWS), these elements include the target at which the behaviour is 

directed (the PWS), a context for the behaviour (in one’s job)” (p. 199, emphasis in original). 

It should be noted that the context of the behaviour may play a crucial role in the 

conceptualisation of the construct of relative advantage. That is, in Moore and Benbasat’s 

(1991) study the context is broadly referred to ‘one’s job’ and the extent to which a PWS 

(Personal Workstation) could enhance one’s job performance. In such a broad context, some 

sub-dimensions of the construct relative advantage would be less effective, especially with 

the absence of the comparison with a specific prior method or practice. For example, in the 

context of Moore and Benbasat (1991), immediacy of the reward (i.e. the immediacy of 

enhancing one’s job performance using the PWS), as a sub-dimension of relative advantage 

(Rogers and Shoemaker, 1971), would be overlooked due to (1) the generality of the task
1
 

(i.e. intangible outcome) and (2) the absence of the comparison with a specific prior method 

that would demonstrate the relative immediacy of achieving the outcome. Hence, given these 

contextual effects, it is argued that subsequent research use of the Moore and Benbasat’s 

(1991) conception of the construct would be problematic for research contexts that denote a 

specific task with a tangible outcome to be accomplished using the innovation in question 

(e.g. mobile banking: Al-Jabri & Sohail, 2012; e-government services: Carter and Bélanger, 

2005)   

Carter and Bélanger (2005), for instance, used the construct of relative advantage (i.e. as 

conceptualised by Moore and Benbasat (1991) to be one of the determinants of citizens’ 

adoption of an e-government service website. The authors studied two online systems of two 

                                                           
1
Goodhue and Thompson (1995) stated that “Tasks are broadly defined as the actions carried out by 

individuals in turning inputs into outputs” and that technologies are the tools used by individuals in 

order to accomplish these tasks (p. 216, emphasis in original). 
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departments (i.e. the Department of Motor Vehicles and the Department of Taxation) in the 

State of Virginia, USA. The actual behaviour in their study is (using an online service 

website) of which the target of the behaviour is (the online service website) and the context 

for the behaviour is (in citizen’s interaction or communication with the two departments). 

The context in Carter and Bélanger’s (2005) study is more specific and thus the various sub-

dimensions of the construct of relative advantage would become more salient if and only if 

the innovation in question is compared to an existing method that fulfils the same purpose. 

For example, the immediacy of reward, which denotes the immediacy of finalising 

communications or services using the department’s online services website, would be more 

operative if the innovation in question was compared to a target existing method (e.g. the 

brick-and-mortar service method). In addition, within the context of Carter and Bélanger’s 

(2005) study, the idea of ‘economic profitability’ as a sub-dimension of relative advantage 

(Rogers & Shoemaker, 1971) could also be important to their respondents. That is, the use of 

the online service website could be perceived by their respondent as providing cost savings 

over other existing methods available to accomplish the same task (e.g. physically going to 

government departments). Unfortunately, consistent with the Moore and Benbasat’s (1991) 

conception of the construct of relative advantage, Carter and Bélanger (2005) did not 

compare the innovation in question to its precursor and thus the various sub-dimensions of 

the construct were overlooked.  

In their conceptualisation effort of the construct of relative advantage, Moore and Benbasat 

(1991) discussed the similarity between Davis’ (1989) construct of perceived usefulness and 

Rogers’ (1983) construct of relative advantage. Thus, to represent a construct that taps into 

the conceptual domain of these aforementioned constructs, the authors chose to preserve the 

construct’s label and theoretical definition of the construct (i.e. relative advantage) from 

Rogers’ (1983) albeit with similar measurement items to those developed by Davis (1989) to 
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measure the construct of perceived usefulness. In this vein, Van Slyke et al. (2008) stated that 

Moore and Benbasat (1991) reuse of existing scales has  

led to a situation where measures of the constructs may have begun to 

drive the constructs’ definitions. For example, it seems clear that 

Moore and Benbasat did not consider perceived usefulness to be 

simply a subset of relative advantage. Rather, in the context of their 

study, they seem to consider the two to be equivalent (Van Slyke et 

al., 2008, p. 52). 

It is believed in this current project that even if there is a conceptual similarity between 

relative advantage and perceived usefulness within the organisational contexts with 

employees as the unit of analysis (i.e. Moore & Benabasat, 1991), equating relative 

advantage to perceived usefulness across other contexts is problematic because it means 

restricting the conceptual domain of relative advantage to that of perceived usefulness; hence 

the other sub-dimensions of relative advantage would be overlooked. For instance, within the 

context of e-government adoption by individuals, Carter and Bélanger (2005) noted that  

there may be conceptual distinctions between the two constructs. For 

example, relative advantage may refer to the use of web technologies 

over other means of government interactions, while perceived 

usefulness may refer to the actual usefulness of online government 

services (p. 10). 

The Moore and Benbasat’s (1991) presumption of similarity between relative advantage and 

perceived usefulness was influential in shaping the subsequent research understanding and 

utilisation of the construct of relative advantage. First, in some instances, researchers who 
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used either of these similar constructs (i.e. at the measurement level; see Table 2-3 below) 

tend to rationalise the construct they choose by reflecting on the construct’s parent theory. 

For instance, to study individuals’ adoption of Internet banking in Singapore, Tan and Teo 

(2000) included the construct of relative advantage (Moore & Benbasat, 1991) as one of 

predictors of online banking adoption. In their discussion of the rationale behind the selection 

of this construct, the authors stated that  

as Internet banking services allow customers to access their banking 

accounts from any location, at any time of the day, it provides 

tremendous advantage and convenience to users…. it would thus be 

expected that individuals who perceive Internet banking as 

advantageous would also be likely to adopt the service (Tan & Teo, 

2000, p. 9). 

Although, from a conceptual stance, it is rational to point out that these advantages would 

stem from using online banking, the theoretical argument presented by Tan and Teo (2000) 

was not reflected in the measurement items adapted from Moore and Benbasat (1991) (see 

Table 2-3 below). That is, although, theoretically, Rogers and Shoemaker (1971) indicated 

that ‘decrease in discomfort’ or ‘convenience’ is one of the sub-dimensions of relative 

advantage, the scale used by Tan and Teo (2000) in its original construction (i.e. by Moore & 

Benbasat, 1991) does not incorporate any item that taps into the concept of convenience. To 

cope with this lack in the domain coverage of the Moore and Benbasat’s (1991) scale, Tan 
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and Teo (2000) included the following item in an ad-hoc basis
1
 to tap into the concept of 

convenience: “Internet banking is a convenient way to manage my finances” (p. 16). 

Second, in their formulation of Unified Theory of Acceptance and Use of Technology 

(UTAUT), Venkatesh et al. (2003) discussed the similarity amongst five constructs that 

belongs to five different models or theories to operationalise the construct of performance 

expectancy. These were: (1) perceived usefulness (Davis, 1989), (2) relative advantage 

(Moore & Benbasat, 1991), (3) extrinsic motivation (Davis, Bagozzi, & Warshaw, 1992), (4) 

job-fit (Thompson, Higgins, & Howell, 1991), and (5) outcome expectation (Compeau & 

Higgins, 1995). The first two of these constructs were operationalised using identical 

measurement items that were originally developed by Davis (1989) to measure the construct 

of perceived usefulness (see Table 2-3 below). 

In their empirical validation stage, Venkatesh et al. (2003) selected the items with the highest 

loadings on each of the aforementioned five constructs to be used to represent the construct 

of performance expectancy. This resulted in a final set of four items (two from relative 

advantage, one from perceived usefulness, and one from outcome expectation). The item 

from outcome expectation was: “If I use the system, I will increase my chances of getting a 

raise” (p. 460). As it specifically refers to the adoption of technology within the 

organisational setting, this item was not subsequently used by researchers studying the 

adoption of technology beyond the organisational walls (e.g. e-government, Chan et al., 

2010; mobile banking, Zhou, Lu, & Wang, 2010; mobile Internet, Venkatesh et al., 2012).  

                                                           
1
The work of Tan and Teo (2000) was sufficiently reviewed (including appendices). The authors did 

not discuss the reasons behind adding this item. They only cited Moore and Benbasat (1991) as the 

source from which the item was adopted. 
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Thus, at the measurement level, it can be said that the construct of performance expectancy is 

yet another label that represents the constructs of perceived usefulness (Davis, 1989) and 

relative advantage (Moore & Benbasat, 1991). Table 2-3 includes the measurement items for 

perceived usefulness, relative advantage, and performance expectancy. 

Table 2-3. Measurement Items for Perceived Usefulness, Relative Advantage, 
and Performance Expectancy 

Construct/Source Items 

Perceived Usefulness 
(Davis, 1989, p. 340) 

PU1. Using CHART-MASTER in my job would enable me to 
accomplish tasks more quickly. 

PU2. Using CHART-MASTER would improve my job performance. 

PU3. Using CHART-MASTER in my job would increase my 
productivity. 

PU5. Using CHART-MASTER would make it easier to do my job. 

PU6. I would find CHART-MASTER useful in my job. 

Relative Advantage 
(Moore & Benbasat, 

1991, p. 216) 

RA1. Using a PWS enables me to accomplish tasks more quickly. 

RA2. Using a PWS improves the quality of work I do. 

RA3. Using a PWS makes it easier to do my job. 

RA4. Using a PWS improves my job performance. 

RA5. Overall, I find using a PWS to be advantageous in my job. 

RA6. Using a PWS enhances my effectiveness on the job. 

RA7. Using a PWS gives me greater control over my work. 

RA8. Using a PWS increases my productivity. 

Performance Expectancy   
(Venkatesh et al., 2003, 

p. 460) 

PE1. I would find the system useful in my job. 

PE2. Using the system enables me to accomplish tasks more quickly. 

PE3. Using the system increases my productivity. 

PE4. If I use the system, I will increase my chances of getting a raise. 

The different labels of these three constructs (i.e. perceived usefulness, relative advantage, 

and performance expectancy) have caused confusion for some researchers in understanding 

their distinctiveness. For instance, in their examination of citizens’ adoption of e-government 

services, Carter and Bélanger (2005) used both constructs of perceived usefulness and 

relative advantage (along with others) as determinants of citizens’ adoption of some e-

government services. Based on their factor analysis results, the authors found that perceived 
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usefulness and relative advantage loaded together, and thus decided to drop perceived 

usefulness from further analysis. Then, the authors tested whether relative advantage had an 

influence on citizens’ intention to use certain e-government services and found no support for 

this hypothesis. Commenting on these results, the authors stated that  

Another potential explanation for this finding stems from the fact that 

we had to choose between the relative advantage and perceived 

usefulness constructs, considering that they loaded together. As stated 

before, some researchers consider the two to be the same, while 

others do not. We selected relative advantage, but decided to run a 

post hoc analysis using perceived usefulness instead. Results were 

similar. Yet, this may indicate that this construct [i.e. relative 

advantage] needs further development, maybe as performance 

expectancy as suggested by Venkatesh et al. (2003) (Carter & 

Bélanger, 2005, p. 20). 

The above quote illustrates an instance of the confusion caused by the different labels that 

these constructs have. That is, as discussed earlier, these three construct (i.e. perceived 

usefulness, relative advantage, and performance expectancy) are similar at the measurement 

level. The importance of providing the discussion above is to underline the influence that the 

Moore and Benbasat (1991) conceptualisation had in directing the cumulative knowledge 

regarding the construct of relative advantage.  

In summary, it is argued that the conceptualisation of relative advantage offered by Moore 

and Benbasat (1991) falls short in providing a comprehensive conceptual view of the 

construct that this thesis deems important for representing the context of the adoption of 

online services by individuals.  
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A conceptualisation provided by Eastin (2002) 

In another instance and within the context of e-commerce adoption by individuals (i.e. online 

shopping, online banking, online investing, and Internet services), Eastin (2002) 

conceptualised the sub-dimensions of perceived financial benefits and perceived convenience 

(i.e. equivalent to Roger and Shoemaker’s sub-dimensions of ‘economic profitability’ and 

‘decrease in discomfort’ respectively) to represent the construct of relative advantage at the 

abstract level. Each of these sub-dimensions was modelled as a direct predictor of the 

frequency of adopting the aforementioned e-commerce activities. Although the author relied 

upon prior literature to derive these two sub-dimensions (i.e. at the conceptual level), the 

operationalisation of these two sub-dimensions (as reported by the author) were not achieved 

through a formal scale development procedure. Instead, the author used a single item to 

measure each of the sub-dimensions (e.g. perceived financial benefits was measured using a 

five-point scale anchored between not at all financially beneficial to very financially 

beneficial). In addition, the construct of relative advantage was not the main theme of this 

study, but rather the construct (i.e. represented by the aforementioned sub-dimensions) was 

included along with other predictors (e.g. perceived risk, self-efficacy, and Internet use) in 

order to explain the adoption of e-commerce (Eastin, 2002).  

A conceptualisation provided by Choudhury and Karahanna (2008) 

Another conceptualisation of the construct of relative advantage has been provided by 

Choudhury and Karahanna (2008). Reviewing the IS literature, the authors criticised research 

on individuals’ technology adoption and acceptance by indicating that it “is often based on 

respondents' stated perceptions of the attributes of the new technology alone (e.g. Davis 

1989; Gefen et al. 2003; Karahanna et al. 1999; Moore and Benbasat 1991; Venkatesh et al. 

2003); any comparison with the current technology is at best implicit” (Choudhury & 

Karahanna, 2008, p. 186). Thus, within the context of the adoption of electronic channels by 
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individuals (i.e. the purchase of auto insurance on the web), Choudhury and Karahanna 

(2008) conceptualised relative advantage as a multi-dimensional construct that included three 

formative sub-dimensions (i.e. convenience, trust, and efficacy of information acquisition) to 

be evaluated across four stages in the purchase process, namely: requirements determination, 

vendor selection, purchase, and after-sales service.  

Consistent with the theoretical foundation of the construct, Choudhury and Karahanna (2008) 

conceptually realised the aforementioned sub-dimensions of relative advantage by comparing 

the innovation in question (i.e. the purchase of auto insurance on the web) to a specific 

traditional method (i.e. the purchase of auto insurance through an agent). Hence, the 

comparative logic was clear in the wording of measurement items developed by the authors 

(e.g. “I would find it more convenient to purchase the policy on the web than through an 

agent” (Choudhury & Karahanna, 2008, p. 200). Wording items in this manner, the authors 

provided a reasonable deduction of Rogers and Shoemaker (1971) theoretical definition of 

relative advantage. That is, theoretically, the construct is not concerned with the wide-

ranging advantages of the innovation per se, but rather it concerns those advantages that 

become evident when the innovation in question is compared to a prior technology or 

practice. However, the main issue with the Choudhury and Karahanna (2008) conception of 

the construct of relative advantage is that it was framed around the purchase of a complex 

product (i.e. auto insurance), which would restrict its future application to research 

investigating similar products (e.g. health insurance). In this vein, the authors indicated that 

their focus on the purchase of auto insurance was attributed, in part, to the fact that  

auto insurance is not a commodity but a complex product consisting 

of a bundle of options, types and levels of coverage, and deductibles. 

The specific configuration of auto insurance policies varies across 
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individuals. This was important in order to have a meaningfully 

complex requirements determination stage to test the importance of 

efficacy of information acquisition as a dimension of relative 

advantage (Choudhury and Karahanna 2008, p. 186).  

Concluding remarks  

It is believed by this thesis that the authors (i.e. Choudhury & Karahanna, 2008; Eastin, 2002; 

Moore & Benbasat, 1991) have  provided an excellent knowledge base upon which 

subsequent research could benefit from both in conceptualising as well as in operationalising 

the construct of relative advantage. Still, it also believed that there is an opportunity to 

provide a comprehensive conceptualisation of the construct of relative advantage that would 

account for the contextual factors embedded in the context of individuals’ adoption of online 

services when compared to the brick-and-mortar service method.  

2.2.3. Expected Contributions to the Extant IS Literature 

It is expected that the current work will contribute to the extant IS literature in several ways. 

First, as discussed in the previous section, the conceptualisations of relative advantage 

offered by prior IS studies have resulted in fragmented versions of this construct. For 

instance, while both studies of Choudhury and Karahanna (2008) and Eastin (2002) have 

included the concept of ‘convenience’ to be one of the sub-dimensions of the construct of 

relative advantage, Moore and Benbasat (1991) did not (refer to Table 2-2 above). Similarly, 

while Moore and Benbasat (1991) have conceptualised the construct with a focus on the idea 

of ‘time and effort savings’ (Van Slyke et al., 2008), both conceptualisations provided by 

Choudhury and Karahanna (2008) and Eastin (2002) did not explicitly touch on this idea. In 

another instance, while Eastin (2002) has conceptualised the construct of relative advantage 

by including the concept of ‘perceived financial benefits’ as one of its sub-dimensions, both 
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Moore and Benbasat (1991) and Choudhury and Karahanna (2008) did not (refer to Table 2-2 

above). Such an issue underscores the importance of investigating whether all of these sub-

dimensions could be used to represent the construct (i.e. as planned by the current work), in 

which a more comprehensive conceptualisation would be achieved. 

Second, some of the theoretical sub-dimensions of the construct of relative advantage 

(Rogers and Shoemaker, 1971) have not been included in the prior conceptualisations of the 

construct (refer to Table 2-2 above). Once again, it should be noted that the current work 

acknowledges that the list of the theoretical sub-dimensions as put forth by Rogers and 

Shoemaker (1971) is generic in the sense that it does not necessarily apply to all studies. 

However, from a conceptual stance, it is argued by the current work that the concept of ‘the 

immediacy of the reward’, as proposed by Rogers and Shoemaker (1971), would be an 

important sub-dimension of relative advantage given the contexts of IT adoption by 

individuals. That is, it is expected that such a concept would be beneficial in highlighting the 

relative immediacy of the reward promised by the fast-changing online services’ platforms 

(e.g. desktop website vs. mobile application; mobile application vs. smartwatch application). 

However, as shown in Table 2-2 above, the extant conceptualisations of the construct did not 

include such a sub-dimension. Given this gap, it would be valuable for the current work to 

investigate whether this sub-dimension contributes to the conceptual domain of the construct 

of relative advantage.  

Third, beyond the theoretical sub-dimensions of the construct of relative advantage as 

proposed by Rogers and Shoemaker (1971), the current work plans to explore other sub-

dimension of the construct given the context of online services adoption by individuals. Such 

an exploration would enrich the extant literature by providing further clarification of the 

conceptual domain of this construct.  
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2.3. Construct Conceptualisation in Prior IS Research: A 

Discussion of Where this thesis Fits In 

The purpose of this section is to briefly highlight two of the approaches toward construct 

conceptualisations in prior IS literature to clarify where this current research fits.   

Researchers within the field of IS have incorporated diverse theories and constructs from the 

reference disciplines to account for their studies’ contexts (Benbasat & Weber, 1996; 

Boudreau, Gefen, & Straub, 2001; Straub, 1989; Vessey & Ramesh, 2002). Indeed, past IS 

research has vividly demonstrated the effect of context in construct conceptualisation efforts 

with the application of one of the following general approaches
1
: (1) using a narrower 

definition of the construct of interest to account for the context effect or (2) re-

conceptualising the construct of interest from the ground-up using systematic scale 

development procedures.  

The first approach, for instance, was followed by Gefen, Karahanna, and Straub (2003) and 

Yoon and Kim (2007) in the conceptualisation of the constructs of trust and convenience, 

respectively. First, while acknowledging prior research that defines the trust construct in 

terms of specific beliefs such as integrity, benevolence, and ability of another party, Gefen et 

al. (2003) stated that “Trust in a technology [i.e. online shopping] … lacks the essential 

elements of integrity and benevolence and as such is excluded from the definition in this 

study” (p. 55). Second, while the marketing literature proposed five sub-dimensions for the 

construct of convenience (i.e. time, place, acquisition, use, and execution) (see Brown, 1990 

p. 55), Yoon and Kim (2007) aimed to investigate individuals’ adoption of a wireless local 

area network and used a narrower version of this construct (i.e. only:  the sub-dimensions of 

                                                           
1
The current research thesis makes no claim that the construct conceptualisations in prior IS literature 

have been exclusively conducted using the recommended two approaches. These two general 

approaches were discussed here to comment on where the current research thesis fits in relation to the 

extant IS literature.  
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time, place, and execution were used). Yoon and Kim (2007) justified this adaptation of the 

construct by stating that “acquisition convenience is not necessarily relevant to using 

technology, and it is not easy to distinguish use of convenience from ‘ease of use’ [i.e. Davis’ 

(1989) construct of ease of use] that has been comprehensively used as a construct in this 

study” (p. 104, single quotation marks in original). 

Instances of research that followed the second approach include Bhattacherjee  (2002) and 

Hoehle and Venkatesh (2015)  conceptualisation efforts of the constructs of trust and mobile 

application usability respectively. First, although the concept of trust has been conceptualised 

in multiple settings within multiple social science disciplines (see Mayer, Davis, & 

Schoorman, 1995 for a review), Bhattacherjee (2002) provided a re-conceptualisation of the 

trust construct within the context of individuals’ trust in e-commerce firms. The author 

justified, in part, his scale development effort by stating that “prior trust scales were not 

specifically designed for use in online settings and may not be entirely appropriate in such 

settings” (Bhattacherjee, 2002, p. 212). Second, Hoehle and Venkatesh (2015) devoted 

significant research effort in conceptualising mobile application usability even though the 

Microsoft’s usability guidelines conceptualisation and scales for assessing the usability of 

websites were developed by Agarwal and Venkatesh (2002) and were then validated by 

Venkatesh and Ramesh (2006) within the context of mobile site usability. Hoehle and 

Venkatesh (2015)  justified, in part, their instrument development effort by stating that  

the conceptualization and instrument [i.e. as validated by Venkatesh 

and Ramesh (2006)] was not customized for the context of mobile 

application usability. By simply examining the generalizability and 

differences between website and mobile site usability, it is likely that 

important requirements of the mobile context were omitted (e.g. 
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fingertip-sized buttons that are used to select features on small multi-

touch screens) (pp. 437-39). 

This thesis fits into the research stream that followed the aforementioned second approach, in 

which the purpose is to re-conceptualise the construct of relative advantage from the ground-

up using the 10-step scale development procedure recommended by MacKenzie et al. (2011). 

The main thrust for re-conceptualising this construct in the current work is to account for the 

contextual factors embedded within the context of the individuals’ adoption of online services 

when compared to the brick-and-mortar service method.   
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2.4. Chapter Summary  

The purpose of this chapter was to discuss the prior conceptualisations of the construct of 

relative advantage in the extant IS literature to highlight the need for an alternative 

conceptualisation that would account for the context of online services adoption by 

individuals. The chapter started by providing a theoretical definition of the construct of 

relative advantage followed by a discussion of the conceptualisations of this construct 

conducted by three studies within the technology adoption research stream. The purpose of 

discussing these prior conceptualisations was to emphasise the need for an alternative 

conceptualisation of the construct of relative advantage. The chapter then concluded with a 

brief explanation of two approaches towards construct conceptualisations in prior IS literature 

to clarify where the current research thesis fits in. 

The review of the extant literature provided in this chapter and the argued necessity of 

providing an alternative conceptualisation of the construct of relative advantage lays the 

foundation for Chapter 3 ‘Conceptual Definition and Generation of Items’. In Chapter 3, this 

thesis aims to clarify the conceptual domain of the construct of relative advantage within the 

context of online services adoption by individuals followed by the development of 

measurement items to fully represent the resulting conceptual domain.     
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3.1. Chapter Introduction 

The purpose of this chapter is to discuss this thesis’ approach toward (1) providing a 

theoretical definition and (2) generating items for the construct of relative advantage. To 

clarify the conceptual domain of the construct, a study (hereafter Study 1) including an 

exploratory phase using a mixed methods research design followed by a confirmatory phase 

using an online questionnaire was conducted to derive the sub-dimensions of relative 

advantage to be included in the conceptualisation of this construct. Following this, a set of 

items is generated to adequately represent the conceptual domain of the construct.      

The chapter is organised as follows. Section 3.2 discusses the thesis’s approach to providing a 

theoretical definition of the construct of relative advantage. Section 3.2 also includes 

discussion of Study 1 including clarifications of the objective, research strategy, and 

sampling techniques of its exploratory and confirmatory phases. Section 3.3 describes the 

thesis approach towards generating a set of items to fully capture the conceptual domain of 

the construct. Finally, Section 3.4 summarises the chapter.  
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3.2. Step 1: Conceptual Definition (Study 1) 

The first step in the 10-step procedure involves developing a conceptual definition of the 

construct of interest because the lack of a clear and precise description of the conceptual 

domain of the construct can lead to significant amount of problems at the subsequent 

validation steps (Jarvis, MacKenzie, & Podsakoff, 2003; MacKenzie et al., 2011). Hence, for 

the importance of this step and to guide this thesis’s conceptualisation of the construct of 

relative advantage, Study 1 was conducted, which includes two waves of data collection. 

This thesis favoured this approach in realizing the initial conceptualisation of the construct 

because it is (1) methodologically recommended by MacKenzie et al. (2011) and (2) 

consistent with the formative research procedure advocated by Rogers (2003), which requires 

the elicitation of the attributes of the innovation (i.e. the relative advantage attributes in the 

case of this research) from the respondents as a prerequisite step to measuring these 

attributes.  

Departing from Rogers and Shoemaker’s (1971) theoretical foundation of the construct, the 

research objective of Study 1 is to clarify the conceptual domain of the construct of relative 

advantage. The ultimate purpose of Study 1 is to answer the following key research question: 

RQ 1.1. What are the important sub-dimensions of the construct in the context of 

individuals’ adoption of online services? 

Figure 3-1 depicts the overall research strategy for Study 1. The research strategy includes: 

(1) An exploratory phase using mixed methods research design; and (2) A confirmatory 

phase using an online questionnaire. These phases are discussed in detail in the following 

sections. 
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Notes.*IDT = Innovation Diffusion Theory. 

Figure 3-1. A Flow Diagram of the Research Strategy for Study 1 (adapted 

from: Gable, 1994, p. 118) 
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3.2.1. Exploratory Phase 

For the purpose of this exploratory phase, this thesis administered a paper-based 

questionnaire in a face-to-face mode with 24 faculty members and higher degree by research 

students of a university in the Australian State of Queensland. The setting investigated by this 

paper-based questionnaire was the relative advantage of using the Queensland Transport 

(QT) online services website to finalise services instead of going in person. The QT website 

provides the following services for the public to use:  pay your fine; renew your license; 

change your address; renew your registration; book a driving test; and book a vehicle 

inspection. Although these services are fully executable online, people still have the option to 

go in person to finalise these services (see http://www.tmr.qld.gov.au/).   

To ensure the logical presentation of items included in this questionnaire, the questionnaire 

was subject to a pre-testing phase. Alreck and Settle (1995, as cited in Boudreau et al., 2001), 

define a pre-test as the stage in which some or all aspects of an instrument is assessed in order 

to ensure that there are no unexpected complications. For this pre-test, six individuals (2 

holding a bachelor’s degree, 3 holding a master’s degree, 1 holding a PhD degree) were 

invited to assess the survey and to comment about anything that seemed illogical. This pre-

test enabled the current work to enhance both the presentation and the wording of questions 

included in the questionnaire. In the following sections, the objectives, research strategy, 

sampling technique, and results of this exploratory phase are discussed. 

Description and objectives of the questionnaire  

The survey questionnaire of the exploratory phase has two main parts. In addition to the 

information package (See Appendix A) and the demographic questions, the first part includes 

a quantitative closed-ended question in the provided paper-based questionnaire. The second 

part includes a qualitative open-ended question that seeks further information from 

http://www.tmr.qld.gov.au/
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respondents. This qualitative portion of the questionnaire is the prime reason for the current 

work to be conducted face-to-face. Table 3-1 includes a number of research concepts and 

their application to this exploratory phase. 

Table 3-1. Research Objective, Design, and Method, and Time of Data Collection for 
the Exploratory Phase of Study 1 

Research Concept Exploratory Phase 

Research Objective 

Quantitative Part 

 
BasedonRogersandShoemaker’s(1971) proposed sub-
dimensions of the construct of relative advantage, the objective is: 
 
To examine the importance of these sub-dimensions in explaining 
the relative advantage of online services over the brick-and-
mortar service method.  

Qualitative Part 

To identify other factors of relative advantage beyond the ones 
proposed by Rogers and Shoemaker’s. 

Research Design Mixed Methods Concurrent. 

Research Method  

Quantitative Part 

Paper-and-pencil questionnaire (one multiple choice closed-
ended question). 

Qualitative Part 

Interview (one open-ended question). 

Data Collection  Started on February 27, 2014 and ended on July 23, 2015. 

Note. * The sub-dimensions examined in the quantitative part were: economic profitability, low initial 
cost, lower perceived risks, a decrease in discomfort, a savings in time and effort, and the immediacy 
of the reward (Rogers and Shoemaker, 1971, p. 139). 

The first part (i.e. quantitative) requires respondents to answer the provided paper-based 

questionnaire. This paper-based questionnaire aims to elicit (1) the demographic profile of 

respondents, (2) whether respondents are non-potential users, potential users, discontinued 

users, or continued users of the QT online services website, and (3) respondents’ judgment of 
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the relative advantage of using the QT online services website over the brick-and-mortar 

service method.  

It should be noted that the classification of respondents as non-potential users, potential user, 

discontinued users, or continued users is based on the innovation-decision process as 

described by Rogers (2003, p. 170). Table 3-2 includes the statements developed by this 

thesis to describe each category.  

Table 3-2.StatementsDevelopedtoClassifyRespondents’Useofthe
Technology under Question (adapted from: Rogers, 2003, p. 170)   

Classification Statement 

Non-potential User 
I have never used the System and I do not have the 

intention to use it in the future. 

Potential User 
I have never used the System but I do have the intention to 

use it in the future. 

Discontinued User 
I have used the System before but I will not continue to use 

it in the future 

Continued User 
I have used the System before and I will continue to use it in 

the future. 

Notes. The word System wasreplacedby“QueenslandTransport'swebsite”. 

There was one central question in this quantitative part of the questionnaire: When compared 

to going in person, using QT online services website may provide/provides?  To answer this 

question, the sub-dimensions of relative advantage: “i.e. economic profitability, low initial 

cost, lower perceived risks, a decrease in discomfort, a savings in time and effort, and the 

immediacy of the reward” (Rogers & Shoemaker, 1971, p. 139) were listed and respondents 

were asked to tick all the sub-dimensions that applied. It should be noted that the current 



Chapter 3 Conceptual Definition and Generation of Items 

59                                                                                                                                                              
 

work divided the sub-dimension of ‘a savings in time and effort’ into two (i.e. time saving 

and effort saving). This, however, is not based on theoretical grounds, but because the 

respondents, as desired, would have the option to choose any of the listed sub-dimensions. 

Consistent with this thesis’s context of investigation, short descriptions to some of these sub-

dimensions were attached to clarify their meanings to respondents (e.g. economic 

profitability [in other words: financial benefits; cost-cutting]; immediacy of the reward [in 

other words: immediacy of attaining a completed service]). 

Consistent with Choudhury and Karahanna (2008), at the beginning of the questionnaire, 

respondents were provided with a one page description of the services provided by the QT 

website to ensure that respondents have the information needed for them to answer the 

survey. Appendix B includes this information page. Figure 3-2 depicts the main question of 

this quantitative phase.  

 

Figure 3-2.  Main Quantitative Question of the Exploratory Phase 
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After the conclusion of the paper-based questionnaire (i.e. the quantitative part), the student 

researcher, who was responsible for all meetings with respondents to ensure consistency, 

directly asked respondents (1) whether there are other sub-dimensions of relative advantage 

beyond the ones included in the questionnaire (see Figure 3-2 above) and (2) to comment on 

whether they agree/disagree with prior respondents’ identified sub-dimension(s)  (e.g. if 

participant #1 identified the sub-dimension X, all subsequent participants are asked to 

comment on whether they agree/disagree with X). Once again, this qualitative portion of the 

questionnaire was the prime reason for the current work to administer it in a face-to-face 

mode. Similar to prior interview-based IS research (e.g. Mårtensson & Lee, 2004; Silva & 

Backhouse, 2003), qualitative data was recorded by taking notes (i.e. hand-written) of the 

respondents’ own words in answering the aforementioned questions. Each respondent’s notes 

were kept on a separate page of one notebook maintained by the student researcher. Given the 

brief and concise nature of this survey, this approach of data recording was deemed practical. 

Research strategy  

The research strategy of this exploratory phase involves one concurrent stage of mixed 

methods data collection (refer to Table 3-1 above). In this regard, Creswell (2009, pp. 206-

208) outlined the following four aspects to be considered in planning a mixed methods study:  

 Timing: denotes the timing of the qualitative and quantitative data collection. Two 

options are available to the researcher: (1) two sequential phases of data collection 

with either qualitative or quantitative data gathered first and (2) one concurrent phase 

of data collection engaging both qualitative and quantitative data.  

 Weighting: denotes the emphasis given by the researcher to either type of research 

inquiry (i.e. qualitative or quantitative). For instance, research guided by an inductive 

approach (e.g. thematic analysis) might emphasise qualitative data, whereas research 
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following a deductive approach (e.g. theory testing) might emphasise quantitative 

data. In some studies, however, such emphasis might be equal.   

 Mixing: concerns when and how the researcher mixes the qualitative and quantitative 

data in a mixed methods study. Firstly, the mixing of the two types of data can occur 

at different phases: the data collection, the data analysis, the data interpretation, or 

during all phases. Secondly, there are three ways that describe how the mixing of the 

two types of data might be achieved: connecting, integrating and embedding. 

Connecting indicates that the mixing of both types of data is connected between the 

results of the first phase of research and the collection of data of the subsequent phase 

of research. Integrating denotes the merging of the qualitative and quantitative data 

(i.e. collected concurrently) into one dataset. Finally, embedding refers to the use of a 

secondary dataset (i.e. providing supporting information) to be subsequently 

embedded into the main dataset of the research.  

 Theorising: denotes the role of theory in planning and conducting a mixed methods 

study. Theoretical perspectives driving the mixed method study could be made 

explicit and discussed or could be made implicit and not mentioned by the researcher 

(Creswell, 2009).   

Table 3-3 includes the aspects selected in this thesis for planning the mixed methods design 

of the exploratory phase and provides the rationale behind each selection. 
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Table 3-3. Research Strategy in Planning the Mixed Methods Design of the 
Exploratory Phase (adapted from: Creswell, 2009) 

Aspect Selection Rationale 

Timing of 

Data 

Collection 

Concurrent   

RogersandShoemakers’(1971)theoreticalsub-dimensions 
of the construct of relative advantage are readily available 
and thus suitable for analysis using quantitative means.  

The qualitative part aims to explore other sub-dimensions 
beyond the ones proposed by Rogers and Shoemaker. 

Given this connection between the two objectives, one 
concurrent data collection of both quantitative and 
qualitative data was deemed suitable.   

Weighting Equal 

The quantitative part deals with a list of sub-dimensions of 
the construct that was prescribed by Rogers and 
Shoemaker (1971) in generic terms, while the qualitative 
part aims to identify factors that reflect the specific context 
of this thesis (i.e. the adoption of online services over the 
brick-and-mortar service method).  

Given the equal importance of both types of data in 
achieving the objective of this phase, no type will be 
prioritised over the other. 

Mixing Integrating 

The highly ranked sub-dimensions (i.e. from the quantitative 
data) will be integrated with the qualitatively identified 
factors (i.e. only those factors with support from prior 
literature).  

The integrated quantitative and qualitative dataset forms the 
final list of factors representing the conceptual domain of 
relative advantage that will be used in the confirmatory 
phase (see Section 3.2.2). 

Theorising Explicit ThisphasedepartsfromRogersandShoemaker’s(1971)
theoretical foundation of the construct of relative advantage. 

Figure 3-3 depicts the overall research strategy of this exploratory phase.  
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Notes.*IDT = Innovation Diffusion Theory. 

Figure 3-3. A Flow Diagram of the Research Strategy for the Exploratory Phase 

(adapted from: Gable, 1994, p. 118) 

As shown in Figure 3-3, the exploratory phase was driven by the theoretical foundation of the 

construct of relative advantage (Rogers & Shoemaker, 1971). A one concurrent stage of data 
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collection was designed to collect both quantitative and qualitative data. Figure 3-2 also 

shows the location of each of the aspects considered by the current work in planning this 

exploratory phase. The main purpose was to arrive at a final list of factors to be included in 

this thesis’s conceptualisation of the construct of relative advantage.  

Sampling technique and sample characteristics  

For this exploratory phase, the current work followed Crowe and Sheppard (2012) in 

describing the sampling technique employed to select the sampling scheme, size and process. 

Figure 3-4 depicts the sampling technique of this phase.  

 

Figure 3-4. Sampling Technique for the Exploratory Phase (adapted from: Crowe & 

Sheppard, 2012, p. 1498) 

The sampling scheme was random purposeful which refers to “Selecting random cases from 

the sampling frame consisting of a purposefully selected sample” (Collins et al., 2007, p. 

272). Accordingly, the current work first purposefully chose the setting from which to collect 
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data (i.e. one university in Queensland) and the type of respondents targeted within this 

setting (i.e. academics and Higher Degree by Research (HDR) students). This setting and the 

targeted respondents constitute the sampling frame within which the participants were then 

randomly recruited (see Figure 3-4). To recruit respondents, the student researcher (with the 

help of the supervisory team) contacted both academics and HDR students either by sending 

email invitations or by dropping by their office to invite them to participate. 

To select the sample size for this phase, the current work relied upon reaching saturation of 

information for the qualitative part of the survey (Collins et al., 2007; Onwuegbuzie & Leech, 

2007; Teddlie & Yu, 2007). Krueger and Casey (2000, p 26) stated that saturation “is a term 

used to describe the point when you have heard the range of ideas and aren’t getting new 

information”. Getting to respondent #24, the current work identified 11 new factors beyond 

the seven sub-dimensions proposed by Rogers and Shoemaker (1971, see ‘Results of the 

Qualitative Part’ below), which were deemed sufficient for further clarification of the 

conceptual domain of the construct of relative advantage. Thus, the sample size of 24 

respondents was eventually chosen based on the results of the qualitative portion of the 

survey.  

As previously indicated, 24 respondents have participated in this exploratory phase. Table 3-4 

includes the respondent demographics. As shown in Table 3-4 below, 5 (20.8%) of the 

respondents were female. In terms of the respondents’ age group, 7 (29.1%) were between 25 

and 34 years of age, 7 (29.1%) were between 35 and 44 years of age, 4 (16.6%) were between 

45 and 54 years of age, and 6 (25%) were between 55 and 64 years of age. 
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Table 3-4. Exploratory Phase: Respondent Demographics 

Variable Category n = 24 % 

Gender 
Female 5 20.8 

Male 19 79.1 

Age 

18-24 0 0 

25-34 7 29.1 

35-44 7 29.1 

45-54 4 16.6 

55-64 6 25.0 

65-74 0 0 

75 or older 0 0 

Respondent classification* 

Non-potential user 2 8.3 

Potential user 5 20.8 

Discontinued user 0 0 

Continued user 17 70.8 

Current occupation 

Head tutor 1 4.1 

Lecturer 2 8.3 

Senior Lecturer 6 25.0 

Associate Professor 3 12.5 

Professor 2 8.3 

Master (Honour) 1 4.1 

PhD qualifying program 2 8.3 

PhD candidate 7 29.1 

Academic discipline 

Business 12 50.0 

Engineering 4 16.6 

ICT 5 20.8 

Medical Science 2 8.3 

Education 1 4.1 

Notes. *Refer to Table 3-2 above to see the statements developed by this thesis to describe each 

category. 

With regards to respondents’ classification regarding the use of the QT online services 

website, 2 (8.3%) were non-potential users, 5 (20.8%) were potential users, and 17 (70.8%) 

were continued users. 
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In terms of occupation, 1 (4.1%) was head tutor, 2 (8.3%) were lecturers, 6 (25%) were 

senior lecturer, 3 (13.5%) were associate professors, and 2 (8.3%) were professors, 1 (4.1%) 

was master (honour) student, 2 (8.3%) were PhD qualifying program students, and 7 (29.1%) 

were PhD candidates. In terms of the academic discipline, 12 (50%) belong to the business 

school, 4 (16.6%) belong to the engineering school, 5 (20.8%) belong to the information and 

communication technology school, 2 (8.3%) belong to the health science school, and 1 

(4.1%) belong to the education school.  

The demographic profile of respondents shows that the current work was able to include 

respondents from diverse schools within the targeted university. However, despite efforts to 

achieve a gender balance, 79.1 of the sample were male. That is, the student researcher (with 

the help of the supervisory team) has invited an even number of academics from both genders 

(i.e. either by face-to-face invitation or by sending an email invitation) to participate in this 

phase. However, as the resulting sample shows, the number of males who accepted the 

invitation was greater than females.       

Results of the quantitative part 

Table 3-5 below includes the results of the respondents’ assessments of the relative advantage 

of the QT online services website over the brick-and-mortar service method (i.e. the 

quantitative part). As shown in Table 3-5 below, 21 (87.5%) respondents indicated that using 

the QT online services website would provide/provides economic profitability, 8 (33.3%) 

indicated that it would provide/provides low initial cost, 7 (29.1%) indicated that it would 

provide/provides lower perceived risks, 20 (83.3%) indicated that it would provide/provides 

decrease in discomfort, 24 (100%) indicated that it would provide/provides a saving in time, 

22 (91.6%) indicated that it would provide/provides a saving in effort, 23 (95.8%) indicated 

that it would provide/provides a more immediate reward (i.e. more immediate attainment of a 
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completed service), and none of the respondents (0%) indicated that the use of QT online 

services would provide/provides social status gains. 

Table 3-5. Exploratory Phase: Quantitative Results of the Investigation of the 
Conceptual Domain of Relative Advantage 

Sub-dimension Name n = 24 % 

Economic Profitability 21 87.5 

Low Initial Cost 8 33.3 

Lower Perceived Risks 7 29.1 

Decrease in Discomfort 20 83.3 

Time Saving 24 100 

Effort Saving 22 91.6 

Immediacy of the Reward 23 95.8 

Social Status Gains 0 0 

Results of the qualitative part 

From the qualitative part of the questionnaire, the respondent clearly named 11 additional 

factors of relative advantage beyond the 8 sub-dimensions (i.e. included in Table 3-5 above) 

put forth by Rogers and Shoemaker (1971).  Table 3-6 lists these factors and shows the 

respondents’ level of agreement or disagreement with prior respondents’ identified factors. It 

should be noted that some of the newly identified factors included in Table 3-6 below are 

similar to those identified in the extant literature. For instance, self-satisfaction has theoretical 

roots in Bandura’s (1991) social cognitive theory of self-regulation. In the context of 

individual adoption of e-government, self-satisfaction may be regarded as an anticipated 

positive emotional effect that would stem from enacting the behaviour in question (i.e. using 

an e-government website) (Perugini & Bagozzi, 2001). Such behaviour might trigger, in 

anticipation, the sense of self-satisfaction, because individuals depend on themselves, rather 

than on government personnel, in finalising their services through the online services website. 
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Table 3-6. Exploratory Phase: Qualitatively Identified Factors by 
Respondents with Subsequent Respondents Assessments 

Participant # Class.* Identified Factor 

Assessment of Subsequent Participants 

Class. Agree Disagree 

# 1 CU Clarity of The Process 

NPU 1 1 

PU 3 1 

DU 1 0 

CU 13 3 

Total  18 5 

# 2 CU Ease of Use 

NPU 1 1 

PU 2 2 

DU 0 1 

CU 12 3 

Total  15 7 

# 3 NPU Quickness of Getting Served 

NPU 1 0 

PU 3 1 

DU 1 0 

CU 15 0 

Total 20 1 

# 7 CU Self-Satisfaction 

NPU 0 1 

PU 0 4 

CU 7 5 

Total  7 10 

# 10 CU Queue Avoidance 

NPU 1 0 

PU 4 0 

CU 9 0 

Total  14 0 

# 14 CU Avoid being Frustrated 

NPU 0 1 

PU 2 1 

CU 3 3 

Total  5 5 

# 16 CU Enjoyment 

NPU 0 1 

PU 0 3 

CU 0 4 

Total  0 8 

# 19 CU Less Social Confrontation 

NPU 0 1 

PU 1 1 

CU 1 1 

Total  2 3 

# 21 PU Less Social Interaction 

NPU 0 1 

PU 1 0 

CU 0 1 

Total  1 1 

# 21 PU Avoid Human Error 

NPU 0 1 

PU 0 1 

CU 0 1 

Total  0 3 

# 24 NPU 
History Tracking of 
Transactions 

NA 

Notes. Class: Respondent classifications; CU: Continued user; NPU: Non-potential user; PU: Potential 

user; DU: Discontinued user. 

*Refer to Table 3-2 above to see the statements developed by this thesis to describe each 

category. 
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In addition, the factor of less social interaction (see Table 3-6 above) is similar, albeit with 

different scope, to what Chan et al. (2010) called avoidance of personal interaction. That is, 

while the latter denotes “the extent to which an e-government technology allows citizens to 

access and use government services without having to interact with any officers” (Chan et al. 

2010, p. 528), the former extends this idea to include, in addition to government personnel, 

other types of social interactions, such as unplanned meetings with others in one’s social 

circle.  

Although there are other factors (i.e. to those included in Table 3-6 above) that share 

similarity with those investigated in prior literature, it was felt that providing an in-depth 

discussion of each of these factors is beyond the scope of this thesis.   

Based on prior literature remarks (as discussed next), the current work initially dropped 3 

factors out of these 11 from further analysis in this thesis. These were: ease of use, quickness 

of getting served, and enjoyment. The rationale for this exclusion is as follows. First, ‘ease of 

use’ is one of the Technology Acceptance Model (TAM) beliefs (Davis, 1989) that has been 

extensively used in prior IS studies as a separate construct; hence, to be consistent with prior 

literature, it was decided to drop this factor.  

Second, it is believed that the ideas tapped by the factor ‘quickness of getting served’ is 

covered by the sub-dimensions of time and effort saving and the immediacy of the reward as 

put forth by Rogers and Shoemaker (1971) and the inclusion of this factor would not provide 

the current work with any additional conceptual benefits.  

Third, the factor of ‘enjoyment’ is not well suited given the context of investigation of this 

thesis. Davis, Bagozzi, and Warshaw (1992) indicated that “enjoyment is an example of 

intrinsic motivation”, in which an individual is motivated to perform a certain activity for the 
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sake of performing it and with no obvious reinforcement value of the outcomes (Davis et al., 

1992, p. 1112).  

In this vein, it should be noted that the activity that is under study herein (i.e. using the online 

services website to finalise services) lacks the essential elements of ‘enjoyment’ investigated 

in prior literature. That is, unalike performing an activity that would be perceived as 

enjoyable, such as purchasing from an online store (e.g. Ahn, Ryu, & Han, 2007) or playing 

an online game (e.g. Hsu & Lu, 2004), performing the activity under investigation by the 

current work would be perceived by individuals to be instrumental in reaching valued 

outcomes, such as the savings in their time and effort. Hence, it was decided to drop this 

factor from further analysis in this thesis. Thus, the set of newly identified factors has been 

reduced to 8. 

In addition, the examination of the respondent comments (see Table 3-7 below) enabled this 

thesis to identify specific facets of relative advantage that are associated with the idea of 

convenience (i.e. anytime and anywhere completion of services). 

Reviewing the relevant literature, the current work found that a prior qualitative study by 

Mallat (2007) proposed that the ‘time and place independent’ payment option would 

positively affect the adoption of mobile payments when compared to the traditional points of 

sale.  Given the current work’s context, it is believed that the ‘place independent’ advantage 

would be an important facet to be included in the conceptualisation of relative advantage 

because users would have the liberty to complete their services from their preferred place (as 

opposed to the option of going in person to government departments).  

The prominence of the idea of ‘place independent’ is situated in the fact that the use of a 

certain technology from anywhere with no geographical constraints almost always entails 

using it at anytime (i.e. similar to the context of this thesis). However, using a technology at 
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anytime does not entail using it from anyplace. For instance, some self-service technologies, 

such as ATMs (Automated Teller Machines), are designed to be used at anytime but only at 

certain places.  

Table 3-7. Exploratory Phase: Qualitatively Identified Factors by Respondents 
and Selected Quotes from Subsequent Participants (Continued) 

Identified Factor 
 

Selected Quotes from Subsequent Participants 

Class.* Agree Disagree 

Clarity of the 
Process 

NPU  #3“forgoodwebsites”  #24“noexperience” 

PU 
 

 #12“Clearinstructionsto
follow” 

 
- 

DU 
 #4“this factor depends on the 

experiencewiththesystem” 
- 

CU 
 #5“withexperience,Iknow

theprocess” 
 #19“somehardwebsites” 

Ease of Use 
 

NPU - 
 #24“noexperience;noreference

point” 

PU  #14“insomecases” 
 #17“neverused;website

dependent” 

DU - 
 #4“newadopterwouldnotthinkof

thisfactor” 

CU 
 #5“Dependsonhands-on 

experience” 

 #15“forgoodwebsites” 

 #16“cannotbecomparedwith
traditionalmethods” 

Quickness of 
getting Served 
 

NPU 
 #24“evenifyoudon’thave

experience” 
- 

PU 
 # 16 “24/7availability” 

 #21“factoroftimesaving” 
- 

CU 

 #6“couldbeadimensionof
timesaving” 

 #11“thesameasimmediacy
ofthereward” 

 #20“24/7anytimeanywhere” 

- 

Self-satisfaction 
 

CU 
 #22“acknowledgementof

servicecompletion” 
 #19“becomes thenorm;routine” 

Queue Avoidance 
 

NPU  #24“partoftimesaving” - 

PU  #23“timesaving” - 

CU 
 #14“includedintimesavings” 

 #19“efficiency” 
- 
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Table 3-7. Exploratory Phase: Qualitatively Identified Factors by Respondents 
and Selected Quotes from Subsequent Participants (Continued) 

Identified Factor 
 

Selected Quotes from Subsequent Participants 

Class.* Agree Disagree 

Avoid being 
Frustrated 
 

NPU 
 

-  #24“onlinecouldbefrustrated” 

PU  #17“dependsonthewebsite” - 

CU 
 #19“systemdependent;how

manyclicksittakes” 
- 

Enjoyment None - - 

Less social 
confrontation 

PU 
 

 #21“dependsonthe
transaction” 

 #23“officialpeople;usuallyhonest” 

Less social 
interaction  

PU 
 

 #23“timesaving” - 

Avoid Human Error NPU - 
 #24“youcanmaketheerror

yourself ; people working there have 
experience” 

History Tracking of 
Transactions 

None - - 

Notes. Class: Respondent classifications; CU: Continued user; NPU: Non-potential user; PU: Potential 

user; DU: Discontinued user. 

*Refer to Table 3-2 above to see the statements developed by this thesis to describe each category. 

Hence, for the reasons discussed above and for the sake of parsimony, it was decided to 

exclude the ‘time independent’ factor while retaining the ‘place independent’ factor for 

further examination in the current work. With the addition of this factor, the set of newly 

identified factors has been expanded to 9.   

The question becomes: Which of these factors (i.e. the highly ranked sub-dimensions from 

the quantitative part and the 9 newly identified factors from the qualitative part) should be 

included in the current work’s conceptualisation of relative advantage? In this vein, Whetten 

(1989) stated that “Two criteria exist for judging the extent to which we have included the 

"right" factors: comprehensiveness (i.e. are all relevant factors included?) and parsimony (i.e. 
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should some factors be deleted because they add little additional value to our 

understanding?)” (p. 490, italics in original).  

Given the aim in this thesis to develop a generalisable conceptualisation of relative 

advantage that would be applicable in other future settings, a balanced view of the construct 

between comprehensiveness and parsimony was the target. In this vein, it should be noted 

that the use of the term ‘generalisation’ here corresponds to Lee and Baskerville’s (2003) 

second type of empirical-to-theoretical generalisation, which refers to “the generalizability of 

the resulting measurement, observation, or other description beyond the sample or domain 

from which the researcher has actually collected data” (p. 233). 

To achieve this task, based on prior literature (as discussed next), the current work conducted 

a comprehensive assessment to decide whether to include/exclude the relative advantage 

factors on the basis of whether the factor was (1) consistent with the theoretical foundation of 

relative advantage (i.e. Rogers and Shoemaker 1971), (2) consistent with the construct’s 

prior conceptualisations in the IS literature, and/or (3) consistent with prior related literature 

(see Table 3-8 below).  

In addition to the above assessment, the current work also examined the extent to which these 

factors of relative advantage would be applicable in two future research settings, namely: (1) 

the individuals’ online services adoption context, in which the investigation of the relative 

advantage of the technology under study is assessed with reference to a brick-and-mortar 

service method (i.e. similar to the setting investigated in this paper) and (2) the individuals’ 

online services adoption context, in which the investigation of the relative advantage of the 

technology under study is assessed with reference to an older existing technology (see Table 

3-8 below).  
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Table 3-8. Analysing the Appropriateness of the Identified Factors in 
Representing the Conceptual Domain of the Construct of Relative Advantage 

Sub-dimension 
or Factor Name 

Buttressed by Relative Advantage 

Applies 
to A* 

Applies 
to B** 

Theoretical 
foundation 

Prior 
Conceptualisations Prior Literature 

Highly ranked sub-dimensions of relative advantage (results of quantitative part) 

Economic 
Profitability 

 

 
1 

 

 
2 

 

 
3 

 

  

Decrease in 
Discomfort (or 
Convenience)  

 

 
1 

 
 

2 and 4 

 

 
5 and 6 

  

Time Saving 

 

 
1 

 

 
7*** 

 

 
7*** 

 

  

Effort Saving 

 

 
1 

 

 
7*** 

 

 

 
7*** 

 

  

Immediacy of the 
Reward 

 

 
1 

    

Newly identified factors (results of qualitative part) 

Clarity of the 
process 

     

Self-satisfaction      

Queue 
avoidance 

  
 
 
5 

  

Avoid being 
frustrated 

     

Less social 
confrontation 

     

Less social 
interaction 

     

Avoid human 
error  

     

History tracking 
of Transactions 

     

Place 
independent use 

  
 
 
5 
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Notes. Source: 1 = (Rogers & Shoemaker, 1971); 2 = (Eastin, 2002); 3 = (Mauro, Hernandez, & Afonso 

Mazzon, 2007) ; 4 = (Choudhury & Karahanna, 2008); 5 = (Mallat, 2007); 6 = (M. Tan & Teo, 2000); 7 = 

(Moore & Benbasat 1991). 

* Applies to A denotes the applicability of the factor in future research contexts in which the 

investigation of the relative advantage of the technology under study is assessed with reference to a 

brick-and-mortar service method (i.e. similar to the context investigated in this paper). Such contexts, 

however, may denote different factors of when (time of investigation), where (location of 

investigation), and whom (targeted population) (see Berthon, Pitt, Ewing, & Carr, 2002). 

** Applies to B denotes the applicability of the factor in future research contexts in which the 

investigation of the relative advantage of the technology under study (e.g. mobile banking via 

smartphone or tablet applications) is assessed with reference to an older existing technology (e.g. 

internet banking via traditional desktop sites). 

*** Moore and Benbasat (1991) replicated Davis’ (1989) items of perceived usefulness which

mainly touch on the idea of time and effort savings (Van Slyke et al. 2008). Thus, prior research that 

used this conceptualisation has implicitly included this sub-dimension.  

In this vein, Gregor (2006) stated that “The notion of prediction entails some conception of 

generality. In order to predict what will happen in the future, we need a generalization that 

includes future events” (p. 616). Given the predictive nature of the conceptualised construct 

of relative advantage, it is believed that examining the applicability of the identified factors in 

future settings would enable us the current work to include those factors that would enhance 

the generalisability of our conceptualisation for the benefit of future research. 

It should be noted that this approach of investigation is not inconsistent with what Seddon 

and Scheepers (2012) termed ‘analytic generalisation’, in which the findings obtained from a 

single study are assessed by the researcher to see whether they are likely to be generalisable 

to other settings with an eventual emphasis on those findings that are consistent with prior 

research.  

In summary, Table 3-8 above showed that, amongst the factors analysed, only seven factors 

of relative advantage (i.e. economic profitability, decrease in discomfort, time saving, effort 

saving, immediacy of the reward, queue avoidance, and place independent use) are consistent 

with prior related research with different possible applicability across the two contexts 

considered. 
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3.2.2. Confirmatory Phase 

For this confirmatory phase, this thesis conducted an online survey with aim of re-examining 

the importance of the aforementioned seven factors (i.e. economic profitability, decrease in 

discomfort, time saving, effort saving, immediacy of the reward, queue avoidance, and place 

independent use) and hence justifying their inclusion in this work’s conceptualisation of the 

construct of relative advantage. It should be noted here that five of these factors were 

examined in the quantitative part of the exploratory phase (i.e. described earlier) have 

received high rankings (i.e., economic profitability, decrease in discomfort, time saving, 

effort saving, immediacy of the reward; see Table 3-5). The remaining two factors (i.e. queue 

avoidance, and place independent use) were identified from the analysis conducted in 

qualitative part of the exploratory phase (see Table 3-8). Thus, there are a total of seven 

factors to be assessed in this confirmatory phase. Table 3-9 includes a number of research 

concepts and their application to this confirmatory phase. 

Table 3-9. Research Objective, Design, and Method, and Time of Data Collection for 
the Confirmatory Phase of Study 1 

Research Concept Confirmatory Phase 

Research Objective 

 
Confirming the conceptual domain of the construct of relative 
advantage.  
 

Research Design 
 
Cross-sectional. 
  

Research Method  

 
Quantitative online questionnaire (one multiple choice closed-
ended question). 
 

Data collection 
 
Started on December 3, 2014 and ended on December 5, 2015. 
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Description and objectives of the questionnaire 

The objective of this online questionnaire is to provide a final assessment of the 

aforementioned 7 factors of relative advantage using a different group of respondent in order 

to justify their inclusion in this work’s conceptualisation of the construct. Furthermore, one 

additional benefit of conducting this questionnaire is that it would enable this thesis to tackle 

the limitations of the sample used in the exploratory phase of Study 1 (see Table 3-4). These 

limitations were (1) the imbalanced distribution of gender and (2) the relative homogeneity of 

the respondents (i.e. academics). Relevant to the second limitation, Johns (2006) stated that 

“research conducted in a particular occupational group...heightens our sensitivity to potential 

contextual impact” (p. 387). Hence, in this online survey, the current work purely replicated 

the exploratory phase questionnaire (i.e. the quantitative part) employing the same 

methodology and the same phenomenological context (i.e. technology type; comparison 

between the brick-and-mortar service method and the online service method) (see Berthon et 

al., 2002). 

The central question in this survey remains: When compared to going in person, using the QT 

online services website may provide/provides? To answer this question, the 7 factors (i.e. 

economic profitability, decrease in discomfort, time saving, effort saving, immediacy of the 

reward, queue avoidance, and place independent use) were listed and respondents were asked 

to tick all the factors that applied. In addition, this work also listed the rest of the sub-

dimensions of relative advantage as put forth by Rogers and Shoemaker (i.e. low initial cost, 

lower perceived risks, and social status gains) for further assessment by respondents in this 

confirmatory phase.  

In this regard, it should be noted that the results of the preliminary phase showed that these 

sub-dimensions (i.e. low initial cost, lower perceived risks, social status gains) were ranked 
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unfavourably by respondents participating in that phase (refer to Table 3-5 above). In order to 

ensure whether those low rankings were caused by the aforementioned limitations of the 

sample for that phase, it was decided to include them in this confirmatory phase. Figure 3-5 

depicts the main quantitative question of the confirmatory phase. 

 

Figure 3-5. Main Quantitative Question of the Confirmatory Phase 

Sampling technique and sample characteristics  

As recommended by Crowe and Sheppard (2012), the current work describes the sampling 

technique (i.e. scheme, size and process) employed for this confirmatory phase. Figure 3-6 

shows the sampling technique employed for this phase. The sampling scheme was random 

purposeful, in which the current work first purposefully chose to recruit one Australian-based 

marketing research firm (i.e. maintains a list of Australia-wide survey takers) to manage the 

data collection. This list of survey takers provided by the firm constituted the sampling frame 



Chapter 3 Conceptual Definition and Generation of Items 

80                                                                                                                                                              
 

from which the current work selected a random sample (Collins et al., 2007; Onwuegbuzie & 

Leech, 2007). It should be noted, however, that the sampling scheme described here (i.e. 

random purposeful) refers to the current work’s method in recruiting respondents and not that 

of the marketing research firm (i.e. the actual sampling technique applied by the firm to 

recruit respondents). The marketing research firm was instructed to target individuals in 

Queensland and obtain, where possible, a balanced sample across age and gender. To manage 

the data collection, the current work provided the firm with a World Wide Web (WWW) link 

to the survey. The student researcher constructed and maintained the online survey of this 

phase using a personal account on SurveyMonkey.    

 

Figure 3-6. Sampling Technique for the Confirmatory Phase of Study 1 

(adapted from: Crowe & Sheppard, 2012, p. 1498) 
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With regards to the selection of sample size, the thesis relied upon a non-probability 

technique called typical case sampling in which the emphasis was on “Selecting and 

analyzing average or normal cases” (Collins et al., 2007, p. 272). Therefore, the aim was to 

draw a sample of cases that represent the typical individuals who are targeted to use the 

technology under study (i.e. QT online services website).  

In addition, the sampling process denotes the eligibility criteria for respondents to be included 

in the sample (Crowe & Sheppard, 2012). One criterion applied is that the respondent should 

be from Queensland (see Figure 3-6). Although the marketing firm could select respondents 

who are from Queensland (i.e. using the information in the respondents’ personal profiles), 

for extra assurance, the current work used the following qualifying question at the beginning 

of the survey: Are you from Queensland? Respondents who answered ‘Yes’ to this question 

were able to participate in the survey while those who answered ‘No’ were disqualified. The 

qualified respondents were then provided with several pages of information about the current 

work and a description of what they will be asked to do (See Appendix A). Following this 

and consistent with Choudhury and Karahanna (2008), the respondents were provided with a 

one-page description of the type of services provided by the QT website to ensure that they 

had the information required to assess the relative advantage of this technology. This 

information page is included in Appendix B.   

A total of 255 individuals completely answered the survey questionnaire. Table 3-10 includes 

the respondent demographics. As shown in Table 3-10, 150 (58.8%) of the respondents were 

female. In terms of the respondents’ age group, 10 (3.9%) were between 18 and 24 years of 

age, 28 (11%) were between 25 and 34 years of age, 49 (19.2%) were between 35 and 44 

years of age, 45 (17.7%) were between 45 and 54 years of age, and 58 (22.8%) were between 

55 and 64 years of age, 50 (19.6%) were between 65 and 74 years of age, and 15 (5.9%) were 
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75 or older. With regards to respondents’ classification regarding the use of the QT online 

services website, 37 (14.5%) were non-potential users, 46 (18%) were potential users, 6 

(2.4%) were discontinued users, and 17 (70.8%) were continued users. In terms of the 

respondents’ education level, 40 (15.7%) attained less than high school certificate, 87 

(34.1%) hold high school certificate, 48 (18.8%) hold diplomas, 51 (20%) hold bachelor 

degrees, 8 (3.1%) hold graduate certificates, 5 (2%) hold graduate diplomas, 12 (4.7%) hold 

master degrees, and 4 (1.6) hold Ph.D. degrees.  

Table 3-10. Confirmatory Phase: Respondent Demographics 

Variable Category n = 255 % 

Gender 
Female 150 58.8 

Male 105 41.2 

Age 

18-24 10 3.9 

25-34 28 11 

35-44 49 19.2 

45-54 45 17.7 

55-64 58 22.8 

65-74 50 19.6 

75 or older 15 5.9 

Respondent classification* 

Non-potential user 37 14.5 

Potential user 46 18.0 

Discontinued user 6 2.4 

Continued user 166 65.1 

Education level (highest qualification 
attained)  
 

Less than high school  40 15.7 

High school 87 34.1 

Diploma 48 18.8 

Bachelor  51 20.0 

Graduate certificate  8 3.1 

Graduate diploma 5 2.0 

Master 12 4.7 

PhD  4 1.6 

Notes. *Refer to Table 3-2 above to see the statements developed by this thesis to describe each 

category. 
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Results 

Table 3-11 includes the quantitative results of the investigation of the conceptual domain of 

relative advantage conducted in the exploratory and confirmatory phases of Study 1. 

Although the results of the exploratory phase were reported earlier under Section 3.2.1, it was 

decided to include them in Table 3-11 below for comparison purposes. 

Table 3-11. Quantitative Results of the Exploratory and Confirmatory Phases 

 Exploratory Phase Confirmatory Phase 

Sub-dimension/ Factor Name n = 24 % n = 255 % 

Economic Profitability 21 87.5 80 31.3 

Low Initial Cost 8 33.3 48 18.8 

Lower Perceived Risks 7 29.1 21 8.2 

Decrease In Discomfort 20 83.3 112 43.9 

Time Saving 24 100 223 78.4 

Effort Saving 22 91.6 162 63.5 

Immediacy Of The Reward 23 95.8 115 45.1 

Social Status Gains 0 0 5 1.9 

Newly Identified Factors  

Queue Avoidance NA NA 199 78.0 

Place Independent Use NA NA 142 55.6 

As shown in right hand side of Table 3-11, 80 (31.3%) respondents participating in the 

confirmatory phase indicated that using the QT online services website would 

provide/provides economic profitability, 48 (18.8%) indicated that it would provide/provides 

low initial cost, 21 (8.2%) indicated that it would provide/provides lower perceived risks, 112 

(43.9%) indicated that it would provide/provides decrease in discomfort, 223 (78.4%) 

indicated that it would provide/provides a saving in time, 162 (63.5%) indicated that it would 

provide/provides a saving in effort, 115 (45.1%) indicated that it would provide/provides a 

more immediate reward (i.e. more immediate attainment of a completed service), 5 (1.9%) 

indicated that it would provide/provide social status gains.  
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As for the newly identified factors (i.e. based on the results of the qualitative part of the 

exploratory phase), 199 (78.0%) respondents indicated that using the website would 

provide/provides the opportunity of avoiding queues and 142 (55.6%) indicated that it would 

provide/provides the opportunity of finalising services independent of place. 

3.2.3. The Resulting Conceptual Domain of the Construct  

Based on the overall results of Study 1, this thesis identified 5 first-order sub-dimensions that 

represent the conceptual domain of the second-order construct of relative advantage. These 

first-order sub-dimensions were: (1) Economic profitability; (2) Immediacy of the reward; (3) 

Time and effort savings; (4) Convenience - Queue avoidance; and (5) Convenience - Place 

independent use. Following the guidelines of Makenzie et al. (2011) in providing construct 

definitions, the current work identified the type of property that each first- or second-order 

construct represents and the entity to which it applies. In this regard, MacKenzie et al. (2011) 

stated that 

the definition should specify whether the construct refers to a thought 

(e.g. cognition, value, intention, subjective norm), a feeling (e.g. 

attitude, emotion, attitude toward knowledge sharing), a perception 

(e.g. perceived ease of use of technology, perceived usefulness of 

technology, fairness perceptions), an action (e.g. behavior, activity), 

an outcome (e.g. degree of use, return-on-investment, a stock price, 

performance), or an intrinsic characteristic (e.g. cognitive ability, 

structure, speed, conscientiousness) (p. 298). 

Table 3-12 lists all constructs and conceptual definitions which are discussed next.  

. 
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Table 3-12. Construct Entities, Construct General Properties, and Construct 
Definitions (adapted from: MacKenzie et al. 2011, p. 299) 

Construct Name 
Entity (E) to which the Construct 

Applies and General Property (GP) Construct Definition 

Second-order Construct 

Relative 
Advantage  

E = Person; GP = perception about the 
relative advantage associated with the 
use of a particular technology 

The degree to which an individual 
perceives that using a particular 
technology would provide more 
advantages over its precursor. 

First-order Sub-dimensions 

Economic 
Profitability 

E = Person; GP = perception about the 
economic profitability associated with 
the use of a particular technology  

The degree to which an individual 
perceives that using a particular 
technology would provide more 
economic profitability over its 
precursor.  

Immediacy of The 
Reward  

E = Person; GP = perception about the 
immediacy of the reward achieved 
through the use of a particular 
technology 

The degree to which an individual 
perceives that using a particular 
technology would provide more 
immediate reward over its precursor. 

Time and Effort 
Savings 

E = Person; GP = perception about the 
savings in time and effort  achieved 
through the use of a particular 
technology 

The degree to which an individual 
perceives that using a particular 
technology would provide more 
savings in time and effort over its 
precursor. 

Convenience - 
Queue Avoidance  

E = Person; GP = perception about the 
convenience associated with the use 
of a particular technology 

The degree to which an individual 
perceives that using a particular 
technology would provide more 
convenience (in the form of queue 
avoidance) over its precursor. 

Convenience - 
Place 
Independent Use 

E = Person; GP = perception about the 
convenience associated with the use 
of a particular technology 

The degree to which an individual 
perceives that using a particular 
technology would provide more 
convenience (in the form of place 
independent use) over its precursor. 

Second-order construct: Relative advantage  

Departing from Rogers and Shoemaker’s (1971) theoretical foundation of the construct, the 

current work defines relative advantage as the degree to which an individual perceives that 

using a particular technology would provide more advantages over its precursor. The 

proposed  multi-dimensional view of the construct of relative advantage is consistent with 
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the innovation diffusion theory (Rogers & Shoemaker, 1971; Rogers, 2003) as well as with a 

recent conceptualisation of the construct in the IS felid (i.e. Choudhury & Karahanna, 2008) 

Apart from the common conceptual theme that all sub-dimensions share (i.e. the general idea 

of relative advantage), it is believed in this current work that each of these sub-dimensions 

describes a relatively unique conceptual aspect of the construct of relative advantage. For 

instance, the sub-dimension of the immediacy of the reward describes a relatively unique 

conceptual aspect that is not tapped upon by any of the other sub-dimensions. That is, given 

the context of this thesis, the ‘immediacy of the reward’ denotes the individual’s perception 

of the relative immediacy of attaining a completed service when using the online service 

website instead of going in person. Such a conceptual aspect embedded in this sub-dimension 

distinguishes it from the other sub-dimensions. Similar arguments could be made for all the 

sub-dimensions.        

First-order sub-dimension: Economic profitability 

Economic profitability is defined as the degree to which an individual perceives that using a 

particular technology would provide more economic profitability over its precursor. In the 

current work’s context, economic profitability refers to the cost savings that an individual 

might achieve when finalizing services using the online services website rather than going in 

person. That is, the traditional brick-and-mortar service method requires individuals to come 

personally to governmental departments (i.e. specific locations) which may incur some out of 

pocket expenses (e.g. transportation cost).  

It could be argued, however, that the use of online services websites may incur some kind of 

cost associated with the required Internet subscription. In this regard, it is believed that the 

use of e-government websites does not usually consume too much data (i.e. either download 

or upload) and thus the Internet cost associated with such use would be trivial. In other 
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research contexts, however, the Internet cost would be an important factor to consider. For 

instance, in research contexts that relate to the investigation of individuals’ buying or renting 

movies via the Internet (e.g. Bakar & Bolong, 2017; Leong, Ooi, Chong, & Lin, 2011; Papies 

& Clement 2008), it is believed that the cost of the Internet would be an important factor 

because of the large amount of data needed for the download of such online services.     

First-order sub-dimension: Immediacy of the reward 

Immediacy of the reward is the degree to which an individual perceives that using a particular 

technology would provide a more immediate reward over its precursor. Given the context of 

the current work, this sub-dimension denotes the relative immediacy in attaining a finalised 

service (i.e. the reward) when the use of the online service website is compared to the brick-

and-mortar service method. To the best of the student researcher’s knowledge, the concept of 

the immediacy of the reward has never been conceptualised either as a sub-dimension of 

relative advantage nor as a unidimensional construct in prior IS research. Given this research 

gap, it is believed that the importance of conceptualising this concept is due to fact that it 

denotes the immediacy of realising the prime aim of using a certain system. Of course, in an 

online service context (e.g. e-government), the reward usually refers to the attainment of a 

finalised service (e.g. address changed; fine paid; vote casted, etc.). It should be noted here 

that this sub-dimension (i.e., the immediacy of the reward) is not conceptualised in this thesis 

to underscore the reward per se, but rather is conceptualised to underline the relative 

immediacy of the reward (e.g., finalising services using an online e-government services 

website vs. the brick-and-mortar service method). That is, although both of the 

aforementioned service methods (i.e., online and brick-and-mortar) lead their users to the 

same reward of attaining completed services, the sub-dimension of the immediacy of the 

reward here denotes the method that could provide this same reward in a more immediate 

way.  
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In other research contexts, however, such as online shopping (e.g. Gefen et al., 2003) or 

online groceries (e.g. Hansen, 2008), the reward denotes the attainment of the product(s) 

ordered through the online system. In Rogers’ (2003) taxonomy such a reward is referred to 

as a delayed reward. Hence, in such research contexts, the sub-dimension of the immediacy of 

the reward becomes clearly distinguishable from the sub-dimension of time and effort 

savings (which is discussed next). That is, time and effort savings denotes the total time and 

effort that could be saved when buying through the online system (i.e. completing the order 

through the system) rather than going to accessible physical stores. In this vein, it should be 

noted that the concept of the immediacy of the reward as a sub-dimension of relative 

advantage would be more salient when the same reward could be attained either by the use of 

the innovation (e.g. online shopping to buy a certain product) or by using its precursor (e.g. 

going to accessible physical stores to buy the same product). Hence, given the online 

shopping context, it would be unreasonable to investigate this concept in cases where the 

online shopping website offers a product that could not be purchased from accessible 

physical stores. Because in such case the website provides a superior, rather than relative, 

advantage.    

Given the context of this thesis (i.e. the adoption of online services by individuals), it is 

believed that this sub-dimension would be beneficial in highlighting the relative immediacy 

of the reward promised by the fast-changing online services’ platforms (e.g. desktop website 

vs. mobile application; mobile application vs. smartwatch application).  

First-order sub-dimension: Time and effort savings 

Time and effort savings is defined as the degree to which an individual perceives that using a 

particular technology would provide more savings in time and effort over its precursor. Given 

the context of this thesis, this concept denotes the individual’s perception regarding the total 
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savings in time and effort when using an online e-government services website rather than 

going in person.  

It should be noted that the label of this construct could be viewed as causing the double-

barrelled problem (i.e. time and effort savings). However, this concern is alleviated given that 

the label was derived from the theoretical work of Rogers and Shoemaker (1971) and Rogers 

(1983, 1995, 2003). In addition, this label is supported by a prior IS-based study within the 

context of online services (i.e. Parthasarathy & Bhattacherjee, 1998). The authors used the 

following item to operationalise the construct of perceived usefulness:  “At the time I 

subscribed, I felt this online service would: save me time/effort over other means of 

performing the same tasks” (Parthasarathy & Bhattacherjee, 1998, p. 378, emphasis added).  

As previously discussed (see Section 2.2.2 “A conceptualisation provided by Moore and 

Benbasat (1991)”), this sub-dimension conceptually overlaps with Davis’ (1989) construct of 

perceived usefulness (Van Slyke et al., 2008). To reach this conclusion, Van Slyke et al. 

(2008) assessed the extent to which the Moore and Benbasat’s (1991) scale items of relative 

advantage (i.e. replicated from Davis’ (1989) measures of perceived usefulness) capture the 

various sub-dimensions of relative advantage as put forth by Rogers and Shoemaker (1971) 

(i.e. economic profitability, low initial cost, lower perceived risks, a decrease in discomfort, a 

savings in time and effort, and the immediacy of the reward). Using an item classification 

task, Van Slyke et al. (2008) found that the majority of the items developed by Moore and 

Benbasat (1991) to measure the construct of relative advantage were classified by their 

respondents as being representative of the sub-dimension of ‘a savings in time and effort’ 

(Van Slyke et al., 2008)    

Commenting on this issue, Van Slyke, Ilie, Lou, and Stafford (2007) noted that  
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The idea of savings in time and effort corresponds closely with Davis’ 

(1989) concept of perceived usefulness. In this research, we focus 

exclusively on this aspect of relative advantage since we believe that 

the usefulness dimension is likely to be more important to attitudes in 

our research context [i.e. the adoption of Instant Messaging by 

individuals] (p. 27).  

Since the sub-dimension of time and effort savings has a conceptual overlap with Davis’ 

(1989) perceived usefulness, which is one of the most influential beliefs explaining IT usage 

(Benbasat & Bakri, 2007), this issue will be discussed in more detail later in the thesis (see 

Section 8.4.2).  

First-order sub-dimension: Convenience - Queue avoidance 

Queue avoidance is the degree to which an individual perceives that using a particular 

technology would provide more convenience (in the form of avoiding possible queues) over 

its precursor. Relative to the context of the current work, this sub-dimension refers to the 

individuals’ perception of the queues that might be avoided when finalising services using the 

online services website rather than going in person to governmental departments. Based on 

qualitative evidence, Mallat (2007) found that ‘queue avoidance’ was one of the important 

factors of relative advantage and proposed that it would positively affect the adoption of 

mobile payments when compared to the traditional points of sale. However, Mallat (2007) 

did not explicitly tie this factor (i.e. queue avoidance) to the concept of convenience as 

proposed in the current work. Later, to study the impact of use context on the adoption of 

mobile ticketing, Mallat et al. (2009), conceptualised the construct of mobility to account for 

the “movement of technologies, people, settings, etc. Compared with traditional e-commerce, 

mobile computing provides access to information, communication, and services independent 
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of time and place” (p. 191). Table 3-13 includes the items used by Mallat et al. (2009) to 

operationalise the construct of mobility.   

Table 3-13. Measurement Items for the Construct of Mobility (Mallat et al., 
2009, p. 195) 

Construct Item 

Mobility (MO) 

MO1. Purchasing a ticket with a mobile phone reduces queuing. 

MO2. Purchasing mobile tickets is independent of time. 

MO3. Purchasing mobile tickets is independent of place. 

MO4. I can substitute the need for cash or travel card by purchasing a 
mobile ticket. 

MO5. Purchasing mobile tickets is convenient because the phone is 
usually with me.* 

Notes. *The authors dropped this item due to high cross-loading with the items of other 

constructs in their research model. 

As shown in Table 3-13, Mallat et al. (2009) used two items (i.e. MO2 and MO3) to represent 

two sub-dimensions of mobility (i.e. time and place independence) that were previously 

proposed to be parts of the five sub-dimensions of the construct of convenience (i.e. time, 

place, acquisition, use, and execution) (Brown, 1990, p. 55). Mallat et al. (2009), however, 

proposed and measured ‘queue avoidance’ as a context-specific sub-dimension of mobility 

(see MO1 in Table 3-13). In their results section, Mallat et al. (2009) reported that the 

Cronbach alpha reliability of the construct of mobility was .84, which indicates adequate 

internal consistency amongst the items measuring this construct (i.e. the items are highly 

correlated with each other) (Bollen & Lennox, 1991). Such results reported by Mallat et al. 

(2009) indicate that the concept of queue avoidance is highly correlated with the other 

concepts (i.e. time and place independence) that have been theoretically associated with the 

construct of convenience (Brown, 1990). Hence, to be consistent with prior IS research that 

used the construct of convenience (e.g. Chan et al., 2010; Ozturk, Bilgihan, Nusair, & 

Okumus, 2016; Yoon & Kim 2007), the current work adopts the concept of queue avoidance 
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from Mallat (2007) and Mallat et al. (2009) as one of the factors representing the sub-

dimension of convenience.  

First-order sub-dimension: Convenience - Place independent use 

Place independent is the degree to which an individual perceives that using a particular 

technology would provide more convenience (in the form of place independent use) over its 

precursor. In the current work’s context, this concept denotes the individuals’ perception of 

the place independency advantage achieved through finalizing services using the online 

services website instead to going in person to governmental departments. Prior research 

related to the technology adoption phenomenon indicated that ‘place independent use’ is one 

of the factors representing the concept of convenience (see Chan et al., 2010; Ozturk et al., 

2016; Yoon & Kim, 2007). 

3.3. Step 2: Generate Items to Represent the Construct 

Once the focal construct is conceptually defined, the next step involves the generation of a set 

of items that represents the entire conceptual domain of the construct (MacKenzie et al., 

2011). There are many beneficial sources that the researcher could use to generate an initial 

item pool representing the construct of interest, including literature reviews, expert surveys, 

as well as examining how prior theoretical or empirical research has treated the construct 

(Churchill, 1979; MacKenzie et al., 2011). In addition, there are a number of guidelines that 

relate to the manner in which the items should be written. First, the wording of items should 

be as simple, precise, and specific as possible (Churchill, 1979; DeVellis, 2012; Podsakoff, 

MacKenzie, Lee, & Podsakoff, 2003). Second, the researcher should avoid including (1) 

double-barrelled statements (Churchill, 1979; MacKenzie et al., 2011) and (2) words that 

unfamiliar or infrequently used (Peterson, 2000).  
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In the case of a multi-dimensional construct, MacKenzie et al. (2011) indicated that the 

researcher should generate a set of items that represent each of the sub-dimensions 

“regardless of how the sub-dimensions relate to the focal construct (i.e. as formative or 

reflective indicators)” (p. 304). Diamantopoulos and Siguaw (2006) agreed that the choice of 

measurement perspective (i.e. formative or reflective) would not affect the way in which the 

researcher generates the initial item pool. 

Since the concepts of queue avoidance and place independent use (i.e. representing the sub-

dimension of the convenience in this thesis) have been conceptualised and measured by prior 

research [i.e. queue avoidance (Mallat, Rossi, Tuunainen, & Öörni, 2009); place independent 

use (Mallat et al., 2009; Yoon & Kim, 2007)], it was concluded that there was no need for the 

current work to generate new items to represent these two concepts. Hence, the items of the 

concepts of ‘queue avoidance’ and ‘place independent’ use were directly adopted from prior 

research, albeit with some rewording to fit the context of this thesis. Table 3-14 includes the 

items of queue avoidance and place independent use adapted by the current work and their 

literature source.  

Table 3-14. Items for the Sub-dimensions of Queue Avoidance and Place 
Independent Use Adapted from Prior Literature 

Sub-dimension Item Root Construct Source 

Place Independent 
Use 

I will perform my job 
anyplace with the use of 
wireless 

LAN. 

Convenience  
(adapted Yoon and 
Kim 2007, p. 111) 

Purchasing mobile tickets 
is independent of place. 

Mobility  
(adapted from Mallat 
et al. 2009, p. 195) 

Queue Avoidance 
Purchasing a ticket with a 
mobile phone reduces 
queuing. 

Mobility 
(adapted from Mallat 
et al. 2009, p. 195) 
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It should be noted here that the current work’s approach in using existing measurement scales 

to measure these two sub-dimensions is not inconsistent with prior IS research. For instance, 

in their effort to re-conceptualise system usage, Burton-Jones and Straub (2009) 

operationalised one of concepts considered in their conceptualisation (i.e. cognitive 

absorption) by directly adopting the measurement scale from Agarwal and Karahanna (2000) 

who previously measured this concept. 

The effort in this step was directed to the generation of items for the sub-dimensions of ‘time 

and effort savings’, ‘the immediacy of the reward’, and ‘economic profitability’. This thesis 

followed Mackenzie et al. (2011) and Churchill (1979) in generating a set of items tapping 

each of these three sub-dimensions (i.e. three separate sets of items).   

Consistent with Davis’ (1989) approach to initial items generation for the constructs of 

perceived usefulness and perceived ease of use, this thesis generated an initial pool of 14 

items per sub-dimension. Davis (1989) used the Spearman-Brown prophecy formula to 

decide on the number of items needed to represent each of his newly developed scales (i.e. 

perceived usefulness and perceived ease of use). Based on a review of the reliability of 

similar existing scales, the author stated that “the formula suggests that 10 items would be 

needed for each perceptual variable to achieve reliability of at least .80” (Davis 1989, p. 323). 

To allow for item elimination, Davis (1989) added four additional items for each construct, 

which resulted in 14 initial items for each scale. To guide this work’s effort in in the 

generation of the initial item pool, following Churchill (1979), the extant literature was 

searched in order to find studies that may have conceptualised and measured similar concepts 

(i.e. to the sub-dimensions of time and effort savings, the immediacy of the reward, and 

economic profitability) to include the relevant items in the initial pool of items representing 
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each of the sub-dimensions
1
. The review of the literature provided the current work with 

many items that were adapted and included in the initial pool of items tapping the sub-

dimension of ‘time and effort savings’. These items were used by a number of researchers to 

measure the constructs of perceived usefulness or relative advantage and include key phrases 

such as “enhance my effectiveness” (Davis, 1989, p. 340), “save me time/effort” 

(Parthasarathy & Bhattacherjee, 1998, p. 378), and “enhance my efficiency” (Carter & 

Bélanger, 2005, p. 24). Table 3-15 includes these items and their literature source.  

Table 3-15. Items Used to Generate the Initial Item Pool of the Sub-Dimension 
of Time and Effort Savings 

Sub-dimension Item Root Construct Source 

Time and Effort 
Savings 

Using CHART-MASTER in 
my job would enable me to 
accomplish tasks more 
quickly. 

 

Perceived Usefulness 
(Davis1989, p. 
340) 

Using CHART-MASTER 
would enhance my 
effectiveness on the job. 

 

Perceived Usefulness 
(Davis1989, p. 
340) 

At the time I subscribed, I felt 
this online service would: 

save me time/effort over 
other means of performing 
the same tasks. 

Perceived Usefulness  
(Parthasarathy and 
Bhattacherjee 
1998, p. 378) 

Using the web would 
enhance my efficiency in 
interacting with the VA TAX. 

Relative Advantage 
(Carter and 
Bélanger 2005, p. 
24) 

                                                           
1
The advanced search property (exact phrase) in Google Scholar was used to conduct this literature 

search. For the search of measurement items for all the three sub-dimensions, combinations of the 

following general terms were used: “Innovation diffusion”; “Diffusion of innovation”; “Relative 

advantage”; “Conceptualisation”; “Conceptualization”; “Technology adoption”; and/or “Technology 

acceptance”. For the sub-dimension of time and effort savings, the following specific terms were 

used: “time and effort savings”; “Time savings”; “effort savings”; “saves time”; “saves effort”; 

“efficient”; and/or “efficiency”. For the sub-dimension of the immediacy of the reward, the following 

specific term was used: “immediacy of the reward”. For the sub-dimension of economic profitability, 

the following specific terms were used: “economic profitability”; and/or “financial benefits”. 
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It was found, however, that the literature lacks items that could be adapted by this thesis to 

include them in the initial pool of items measuring the sub-dimensions of ‘economic 

profitability’ and ‘the immediacy of the reward’. Therefore, through the deduction of the 

theoretical definition of each sub-dimension (MacKenzie et al., 2011), this work developed 

new items representing the sub-dimensions of ‘economic profitability’ and ‘the immediacy of 

the reward’. Altogether, the current work developed 42 initial items to represent the 

conceptual aspect of the sub-dimensions of ‘time and effort savings’, ‘economic profitability’ 

and ‘the immediacy of the reward’. Appendix C lists the initial item pool developed to 

represent these three sub-dimensions.  

As shown in Appendix C, the 14 items developed for each sub-dimensions have slightly 

similar wording. In this vein, Churchill (1979) stated that   

The researcher probably would want to include items with slightly 

different shades of meanings because the original list will be refined 

to produce the final measure. Experienced researchers can attest that 

seemingly identical statements produce widely different answers. By 

incorporating slightly different nuances of meaning in statements in 

the item pool, the researcher provides a better foundation for the 

eventual measure (p. 86). 
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3.4. Chapter Summary 

The purpose of this chapter was to discuss the current work’s approach towards (1) clarifying 

the conceptual domain of the construct of relative advantage and (2) generating items to fully 

represent the construct. The chapter started by providing a discussion of Study 1 that was 

conducted to clarify the conceptual domain of the construct. Study 1 included an exploratory 

phase followed by a confirmatory phase. For the purpose of the exploratory phase, a paper-

based questionnaire was administered in face-to-face mode with 24 faculty members and 

HDR students of one comprehensive university in the Australian State of Queensland. The 

confirmatory phase involved an online survey (n = 255) to re-examine the importance of the 

factors identified in the exploratory phase and hence justify their inclusion in the 

conceptualisation of the construct of relative advantage. The chapter then concluded by 

describing the research approach for generating a set of items to fully capture the conceptual 

domain of the construct.  

The specified conceptual domain of relative advantage and the items generated to represent 

this domain discussed in this chapter are direct inputs for the steps in Chapter 4 ‘Content 

Validation and Measurement Model Specification’. Chapter 4 assesses the content validity of 

the items followed by the formal specification of the measurement model of the higher-order 

construct of relative advantage. 
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4.1. Chapter Introduction 

The purpose of this chapter is to discuss: (1) the assessment of content validity of the newly 

developed items of relative advantage reported in Chapter 3, and (2) the formal specification 

of the measurement model. To content validate the items, two consecutive rounds of content 

validity assessments using the Anderson and Gerbing’s (1991) approach with two different 

groups of respondents were conducted. This chapter then provides a brief discussion of the 

available measurement models in the literature followed by a discussion of and rationale for 

modelling the five first-order sub-dimensions identified in Chapter 3 as reflective of the 

second-order construct of relative advantage. 

The chapter is arranged as follows. Section 4.2 describes the approach in executing each of 

the two rounds of content validation. Section 4.2 also includes clarifications of the sampling 

technique and objectives of each round. Section 4.3 then describes and rationalises the choice 

of the reflective first- and second-order model for measuring the construct of relative 

advantage. Finally, Section 4.4 summarises the chapter.  
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4.2. Step 3: Assess the Content Validity of Items 

Once the items representing the focal construct are generated, they should be assessed for 

their content validity (MacKenzie et al., 2011; Straub et al., 2004). Content validity is defined 

as “the degree to which items in an instrument reflect the content universe to which the 

instrument will be generalized. This validity is generally established through literature 

reviews and expert judges or panels” (Straub et al., 2004, p. 424). There are various 

approaches to content validation recommended in the extant literature (e.g. Lawshe’s 

quantitative approach (1975); Hinkin and Tracey’s (1999) variance analysis approach; 

Anderson and Gerbing’s (1991) substantive validity assessment).   

MacKenzie et al. (2011) recommend using of the variance analysis approach proposed by 

Hinkin and Tracey (1999). In this procedure, the researcher creates a matrix in which the 

items are listed in the rows and the definitions of different aspects of the construct domain are 

listed at the top of the columns. Then, raters are asked to rate the extent to which each item 

(row) represents each aspect of the construct domain (column) using a 5-point liker-type scale 

anchored between ‘1 = not at all’ and ‘5 = completely’). The results are then analysed using a 

one way ANOVA (Analysis of Variance) to test whether an item’s mean rating on one 

definition of different aspects of the construct’s domain varies significantly from the item’s 

rating on other definitions of the construct’s domain (see Yao, Wu, & Yang (2008) for more 

insights into the application of this method). 

In a recent IS study, Hoehle and Venkatesh  (2015) initially used the Hinkin and Tracey’s 

(1999)  approach to assess the content validity of measures included in their newly developed 

instrument purported to measure individuals perceptions of ‘mobile application usability’. 

The authors reported that their raters faced difficulty in rating each item’s correspondence to 

each definition (e.g. 10 items and 4 definitions = 40 assessments). Thus, the authors 
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employed the Anderson and Gerbing’s (1991) method of content validity, of which they 

described as a more straightforward method with less complexity (e.g. 10 items and four 

definitions = 10 assessments). Hence, for practical reasons, following Hoehle and Venkatesh  

(2015), the current work applied the Anderson and Gerbing’s (1991) approach to content 

validation.  

In this thesis, two consecutive rounds of content validity assessments were conducted using 

the Anderson and Gerbing’s (1991) approach with two different groups of respondents. This 

strategy to content validation is consistent with Straub et al. (2004) who stated that “content 

validity is established through literature reviews and expert judges or panels. Several rounds 

of pretesting the instrument with different groups of experts is highly advisable” (p. 387). 

Next, the approach followed by the current work in executing each round of content validity 

assessments is discussed. 

4.2.1. Content Validity Assessment (Preliminary Phase) 

The preliminary phase of content validation of the current work was executed by collecting 

data using an online survey from 24 individuals with an IS background. Anderson and 

Gerbing (1991) and Mackenzie et al. (2011) indicated that raters engaged in such content 

validity assessments should preferably represent the population to which one desires to 

generalise. The main reason for this, as Mackenzie et al. (2011) noted, is that the items would 

be more conceptually understood by representative people of the population of interest. In 

this preliminary phase, however, raters were targeted on the basis of their expertise on the IS 

field and who are not necessarily representative of the population of users of the technology 

under investigation by the current work (i.e. QT online services website). Hence, to make 

sure that the items would be conceptually understood by the raters, respondents were 
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provided with a one page description the QT website (i.e. the technology under question) 

including the types of online services provided.  Appendix B includes this information page. 

Sampling Technique and sample characteristics 

Consistent with Crowe and Sheppard (2012) and as shown in Figure 4-1, the current work 

defines the sampling technique (i.e. scheme and size) employed for this preliminary phase of 

content validation. Raters for this phase were selected using a purposive, criterion-based 

sampling scheme. Onwuegbuzie and Leech (2007) stated that “In criterion sampling, 

individuals, groups, or settings are selected that meet criteria” (p. 114). Having an IS 

background is the criteria that guides this thesis to select these raters.  

 
 

Figure 4-1. Sampling Technique for the Preliminary Phase of Content Validation 

(adapted from: Crowe & Sheppard, 2012, p. 1498) 
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To reach this targeted segment, two American-based IS academics were contacted (by email) 

with a request to distribute the survey link to other academics. One Australian-based 

academic has assisted the current work in sending an email invitation to a mailing list of 

employees working in a research-based IS organisation located in Australia.  

The data collection for this phase started on February 27, 2015 and ended on April 20, 2015. 

A total of 24 raters completely answered the survey questionnaire. Table 4-1 includes the 

respondent demographics.  

Table 4-1. Preliminary Phase of Content Validation: Respondent 
Demographics 

Variable Category n = 24 % 

Gender 
Female 9 37.5 

Male 15 62.5 

Age 

18-24 0 0 

25-34 8 33.3 

35-44 7 29.2 

45-54 3 12.5 

55-64 4 16.7 

65-74 2 8.3 

75 or older 0 0 

Current occupation 

Academic  14 58.3 

Business practitioner  4 16.7 

Academic and Business practitioner 1 4.2 

Student 2 8.3 

Student and Business practitioner 1 4.2 

None of the above 2 8.3 

Education level (highest 
qualification attained) 
 

Less than high school  0 0.0 

High school 0 0.0 

Diploma 1 4.2 

Bachelor  5 20.8 

Graduate certificate  2 8.3 

Graduate diploma 0 0.0 

Master 2 12.5 

PhD  13 54.2 
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As shown in Table 4-1, 9 (37.5%) of the respondents were female. In terms of the 

respondents’ age group, 8 (33.3%) were between 25 and 34 years of age, 7 (29.2%) were 

between 35 and 44 years of age, 3 (12.5%) were between 45 and 54 years of age, and 4 

(16.7%) were between 55 and 64 years of age, and 2 (8.3%) were between 65 and 74 years. 

With regards to the respondents’ current occupation, 14 (58.3) were academics, 4 (16.7%) 

were business practitioners, 1  (4.2%) was academic and business practitioner, 2 (8.3%) were 

students, 1 (4.2%) was student and business practitioner, and 2 (8.3%) respondents fell into 

the category of ‘none of the above’. In terms of the respondents education level, 1 (4.2) 

respondent holds diploma, 5 (20.8%) hold bachelor degrees, 2 (8.3%) hold graduate 

certificates, 2 (12.5%) hold master degrees, and 13 (54.2%) hold Ph.D. degrees.  

Description and objectives of the survey 

At the beginning of this survey, the respondents were provided with several pages of 

information about the current work and described what they will be asked to do (See 

Appendix A). Following this and Consistent with Choudhury and Karahanna (2008), 

respondents were provided with a one page description of the services provided by the QT 

website to ensure they have the information needed for them to be able to assess the content 

validity of the items included in the survey. Appendix B includes this information page. 

The main task for raters in this survey was to assign each item (i.e. the 42 items) to one of the 

theoretical definitions of the sub-dimension of time and effort savings, the immediacy of the 

reward, and economic profitability. Following MacKenzie et al. (2011), this thesis also added 

the theoretical definition of the sub-dimension of convenience to the set of the above 

definitions to determine whether the newly developed items capture this unintended, albeit 

conceptually related, sub-dimension. 
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In addition, in their description of the substantive validity approach to content validation, 

Anderson and Gerbing (1991) stated that “subjects are not allowed to specify that a measure 

is not related to any of the concepts in the set” (p. 734). In this regard, it was felt that such 

restrictive approach to items’ categorisation would lead respondents to fit all the items under 

assessment to one of the theoretical definitions provided even if some of these items are 

viewed as irrelevant to any of these definitions. Hence, to alleviate this concern, following 

Moore and Benbasat (1991) and Kuegler et al. (2015), the ‘neither’ category was added to the 

set of the theoretical definitions to ensure that respondents would not force fit any item, 

unless desirable, to one of the 4 theoretical definitions provided (i.e. one of conceptual 

definitions of the 4 sub-dimensions listed in Table 3-12 in Chapter 3). 

Using the survey data, the current work followed Anderson and Gebring (1991) in calculating 

two indices. First, the proportion of substantive agreement (PSA) was calculated. PSA denotes 

the proportion of raters who assign an item to its intended sub-dimension. PSA is computed 

using the following formula: 

PSA = nc / N 

Where nc denotes the number of raters who assign the item to its intended sub-dimension and 

N denotes the total number of raters. The resulting value range between 0 and 1, with values 

closer to 1 indicates higher agreement amongst raters that the item represents its intended 

sub-dimension.  

Second, the substantive validity coefficient (CSV) was calculated. CVS denotes the extent to 

which raters assign an item to its intended sub-dimension more than to any of the other sub-

dimensions. CSV is computed as follows: 

CSV = nc – no / N 
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Where nc denotes the number of raters assigning an item to its intended sub-dimension, no 

denotes the highest number of raters assigning the same item to any of the other sub-

dimensions, and N is the total number of raters.  CSV values range between -1 and 1. Positive 

values indicate that an item was assigned to its intended sub-dimension more than its 

assignment to any other sub-dimensions, whereas negative values indicate the contrary.  

Results 

In this preliminary phase, this thesis did not apply a rigid cut-off point for the resulting values 

of both PSA and CSV indices, but rather the decision was to qualify the items that received the 

highest CSV values on their posited sub-dimension for further assessment in the subsequent 

phase of content validation (as will be discussed in the next section). In this vein, it should be 

noted that prime aim of this phase was to attain preliminary findings regarding the content 

validity of the items. Out of the 42 items created, only 17 items were qualified (i.e., not yet 

accepted) to be assessed in the next phase of content validation (see the next section). Table 

4-2 includes the results of this phase of content validation.  

As shown in Table 4-2 below, within the economic profitability sub-dimension, 6 items (i.e. 

EP 1-6) with CSV values ranging from .58 to .67 were qualified. In addition, within the time 

and effort saving sub-dimension, 6 items (i.e. TES 1-6) with CSV values ranging from .62 to 

.88 were qualified. As for the immediacy of the reward sub-dimension, 5 items (i.e. IR 1-5) 

with CSV values ranging from .29 to .80 were qualified. The results suggested that the content 

validity ratios for the items tapping the sub-dimension the immediacy of the reward were 

generally lower than those for the items tapping the sub-dimensions of time and effort savings 

and economic profitability. Thus, based on the wording of an item (i.e. IR3: Using the System 

would quicken my realisation of a completed service) that received a CSV value of .80, 4 

additional items for this sub-dimension were created to be assessed in the subsequent phase 

of content validation.   
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Table 4-2. Proportion of Substantive Agreement and Substantive Validity 
Coefficients Based on the Preliminary Phase of Content Validation 

 PSA CSV 

Item Label* EP IR TES CON** Neither  

EP1 0.71 0.08 0.08 0.08 0.04 0.63 

EP2 0.71 0.04 0.08 0.08 0.08 0.63 

EP3 0.75 0.04 0.13 0.04 0.04 0.62 

EP4 0.71 0.04 0.08 0.04 0.13 0.58 

EP5 0.75 0.04 0.13 0.04 0.04 0.62 

EP6 0.75 0.04 0.08 0.08 0.04 0.67 

EP7 0.71 0.08 0.13 0.04 0.04 0.58 

EP8 0.67 0.08 0.04 0.13 0.08 0.54 

EP9 0.67 0.08 0.17 0.04 0.04 0.50 

EP10 0.67 0.04 0.08 0.17 0.04 0.50 

EP11 0.67 0.04 0.08 0.17 0.04 0.50 

EP12 0.63 0.04 0.17 0.08 0.08 0.45 

EP13 0.62 0.17 0.04 0.13 0.04 0.45 

EP14 0.59 0.08 0.21 0.08 0.04 0.38 

IR1  0 0.88 0 0.08 0.04 0.80 

IR2 0 0.66 0.25 0.08 0 0.42 

IR3  0 0.58 0.21 0.13 0.08 0.37 

IR4 0 0.63 0.17 0.08 0.13 0.46 

IR5  0 0.54 0.25 0.13 0.08 0.29 

IR6 0.04 0.50 0.17 0.04 0.25 0.25 

IR7 0.04 0.50 0.33 0.08 0.04 0.17 

IR8 0 0.45 0.29 0.13 0.13 0.16 

IR9 0 0.45 0.37 0.08 0.08 0.08 

IR10 0 0.37 0.37 0.17 0.08 0 

IR11 0 0.29 0.54 0.13 0.04 - 0.25 

IR12 0 0.25 0.50 0.17 0.08 - 0.25 

IR13 0 0.25 0.54 0.17 0.04 - 0.29 

IR14 0 0.25 0.58 0.13 0.04 - 0.33 

TES1 0.04 0.13 0.75 0.04 0.04 0.62 

TES2 0.08 0.04 0.79 0.04 0.04 0.71 

TES3 0 0.04 0.83 0.08 0.04 0.75 

TES4 0 0.08 0.83 0.04 0.04 0.75 

TES5 0 0.04 0.92 0 0.04 0.88 

TES6 0 0.08 0.79 0.08 0.04 0.71 

TES7 0 0.08 0.75 0.17 0 0.58 

TES8 0.04 0.04 0.71 0.08 0.13 0.58 

TES9 0 0.08 0.71 0.17 0.04 0.54 

TES10 0 0.21 0.58 0.08 0.13 0.37 

TES11 0.04 0.17 0.45 0.17 0.17 0.28 

TES12 0 0.21 0.37 0.21 0.21 0.16 

TES13 0.04 0.25 0.37 0.13 0.21 0.12 

TES14 0.04 0.21 0.37 0.13 0.25 0.12 
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Notes. EP = Economic Profitability; IR = Immediacy of the Reward; TES = Time and Effort 

Savings; CON = Convenience.  

*The complete wording of items is included in Appendix C. 

**the general definition of convenience was included to assess whether the newly created 

items by the current work tap this unintended concept. 

Table 4-3 includes the new 4 items created for the sub-dimension of the Immediacy of the 

Reward. 

Table 4-3. Additional Items Created for The Sub-Dimension of the Immediacy 
of the Reward  

Sub-dimension Item 

Immediacy of the Reward 

Using the System would quicken my attainment of a 
completed service. 

 
Using the System would promise me a closer realisation of 
a completed service. 

 
Using the System would promise me an earlier realisation 
of a completed service. 

 
Using the website would expedite my attainment of a 
completed service. 

 

This means that there will be a total of 9 items (i.e. IR 1-5 in Table 4-2 in addition to the 

newly created items included in Table 4-3 above) for this sub-dimension to be assessed in the 

confirmatory phase of content validation (discussed next). 

4.2.2. Content Validity Assessment (Confirmatory Phase) 

In this confirmatory phase, using an online survey, the purpose was to further assess the 

content validity of items qualified from the preliminary phase (i.e. 17 items), including the 

newly developed items (i.e. 4 items) for the sub-dimension of the immediacy of the reward.  

Sampling technique and sample characteristics 

For this phase and consistent with Crowe and Sheppard (2012), this thesis defines the 

sampling technique used to select the sampling scheme, size and process. Figure 4-2 shows 

the sampling technique employed for this confirmatory phase of content validation.  
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Figure 4-2. Sampling Technique for the Confirmatory Phase of Content Validation 

(adapted from: Crowe & Sheppard, 2012, p. 1498) 

As shown in Figure 4-2, the sampling scheme was random purposeful, in which the current 

work first purposefully chosen to recruit one Australian-based marketing research firm (i.e. 

maintains a list of Australia-wide survey takers) to manage the data collection. This list of 

survey takers provided by the firm constituted the sampling frame to which the current work 

aimed to select a random sample (Collins et al., 2007; Onwuegbuzie & Leech, 2007). It 

should be noted, however, that the sampling scheme described here (i.e. random purposeful) 

refers to the current work’s method in recruiting respondents and not that of the marketing 

research firm. To manage the data collection, the current work has only provided the firm 

with a WWW link to the survey. That is, the student researcher constructed and maintained 

the online survey of this phase using a personal account on SurveyMonkey.    
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The firm was instructed to target individuals in the State of Queensland and obtain, as 

possible, a balanced sample across age and gender. Given that the targeted individuals for the 

technology under investigation (i.e. QT online services website) are more likely to be 

Queenslanders, it is rationale to assume that this sample would be more representative of the 

population to which this thesis desires to generalise (Anderson & Gerbing, 1991; MacKenzie 

et al., 2011). 

To decide on the sample size, the current work used a non-probability technique (Crowe & 

Sheppard, 2012) with the aim of fulfilling the requirements of the substantive validity 

approach to content validation (Anderson & Gerbing, 1991). Although, as previously 

discussed in the preliminary phase (refer to Section 4.2.1), Anderson and Gerbing (1991) 

recommended a small sample size in the conduct of such content validity assessments, the 

aim here was to obtain a confirmatory assessment of the content validity of the items by 

engaging a larger number of raters. This sample size decision, however, is not inconsistent 

with a prior IS study that used the Anderson and Gebring’s (1991) approach. That is, 

applying this approach, Hoehle and Venkatesh (2015) used a sample of 318 raters to content 

validate their newly developed items that intended to measure the multi-dimensional 

construct of mobile application usability.    

The sampling process, in addition, refers to the inclusion criteria of respondents (Crowe & 

Sheppard, 2012). One criteria applied is that the respondent should be from the State of 

Queensland. Although that the marketing firm could select respondents who are from 

Queensland (i.e. using the information of the respondents’ personal profiles), still, for an 

extra assurance, the current work used the following qualifying question at the beginning of 

the survey: Are you from Queensland? Respondents who answered ‘Yes’ to this question 

were qualified to take the survey while others who answered ‘No’ were disqualified. Those 
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qualified respondents were then provided with several pages of information about the current 

work and described what they will be asked to do (See Appendix A). Following this, the 

respondents were provided with a one-page description of the technology under question by 

the current work (i.e. QT online services website). Appendix B includes this information 

page. The data collection for this confirmatory phase of content validation started on June 15, 

2015 and ended on the same day. A total of 86 raters completely answered the survey 

questionnaire. Table 4-4 includes the respondent demographics. 

Table 4-4. Confirmatory Phase of Content Validation: Respondent 
Demographics 

Variable Category n = 86 % 

Gender 
Female 50 58.1 

Male 36 41.9 

Age 

18-24 2 2.3 

25-34 7 8.1 

35-44 16 18.6 

45-54 14 16.3 

55-64 23 26.7 

65-74 19 22.1 

75 or older 5 5.8 

Current occupation 

Academic  1 1.2 

Business practitioner  23 26.8 

Academic and Business practitioner 1 1.2 

Student 4 4.7 

Student and Business practitioner 2 2.3 

None of the above 55 64.0 

Education level (highest 
qualification attained) 
 

Less than high school  12 14.0 

High school 26 30.2 

Diploma 24 27.9 

Bachelor  15 17.4 

Graduate certificate  5 5.8 

Graduate diploma 0 0.0 

Master 3 3.50 

PhD  1 1.2 

As shown in Table 4-4, 50 (58.1) of the respondents were female. In terms of the 

respondents’ age group, 2 (2.3%) were between 18 and 24 years of age, 7 (8.1%) were 

between 25 and 34 years of age, 16 (18.6%) were between 35 and 44 years of age, 14 
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(16.3%) were between 45 and 54 years of age, and 23 (26.7) were between 55 and 64 years of 

age, 19 (22.1%) were between 65 and 74 years, and 5 (5.8%) 75 years of age or older. With 

regards to the respondents’ current occupation, 1 (1.2%) was an academic, 23 (26.8%) were 

business practitioners, 1 (1.2%) was an academic as well as a business practitioner, 4 (4.7%) 

were students, 2 (2.3%) were students as well as business practitioners, and 55 (64%) 

respondents fell into the category of ‘none of the above’. In terms of the respondents’ 

education level, 12 (14%) attained less than high school certificate, 26 (30.2) hold high 

school certificate, 24 (27.9%) hold diplomas, 15 (17.4%) hold bachelor degrees, 5 (5.8%) 

hold graduate certificates, 3 (3.5%) hold master degrees, and 1(1.2%) holds a Ph.D. degree. 

Description and objectives of the survey 

Similar to the preliminary phase, the task for respondents was to assign each item to its best 

underlying theoretical definition. Similar to the preliminary phase, the theoretical definition 

of the sub-dimension of convenience was included to assess the extent to which the 

developed items tap this unintended concept (MacKenzie et al. 2011; Schriesheim et al. 

1993). However, based on the results of the preliminary phase, the neither category was 

eliminated from further analysis because none of the qualified items had their highest 

placement on that category (refer to Table 4-2 above).  

2.3. Overall Results of Content Validation 

Table 4-5 shows the overall results of the content validity assessments of a total of 21 items 

used to measure the sub-dimensions of economic profitability, time and effort savings and the 

immediacy of the reward. 
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Table 4-5. Results of the Preliminary and Confirmatory Phases of Content 
Validation 

  PSA CSV 

Item Label* Phase EP IR TES CON Neither  

EP1 
1 0.71 0.08 0.08 0.08 0.04 0.63 

2 0.78 0.05 0.13 0.03 NA 0.65 

EP2 
1 0.71 0.04 0.08 0.08 0.08 0.63 

2 0.75 0.07 0.11 0.08 NA 0.64 

EP3 
1 0.75 0.04 0.13 0.04 0.04 0.62 

2 0.78 0.02 0.11 0.09 NA 0.67 

EP4 
1 0.71 0.04 0.08 0.04 0.13 0.58 

2 0.77 0.07 0.11 0.05 NA 0.66 

EP5 
1 0.75 0.04 0.13 0.04 0.04 0.62 

2 0.73 0.03 0.18 0.07 NA 0.55 

EP6 
1 0.75 0.04 0.08 0.08 0.04 0.67 

2 0.66 0.07 0.16 0.11 NA 0.50 

IR1** 2 0.05 0.73 0.13 0.09 NA 0.60 

IR2** 2 0.02 0.75 0.10 0.13 NA 0.62 

IR3 
1 0 0.88 0 0.08 0.04 0.80 

2 0.03 0.76 0.12 0.09 NA 0.64 

IR4** 2 0 0.76 0.10 0.14 NA 0.62 

IR5 
1 0 0.67 0.25 0.08 0 0.42 

2 0.03 0.60 0.16 0.20 NA 0.40 

IR6 
1 0 0.58 0.21 0.13 0.08 0.37 

2 0 0.68 0.18 0.14 NA 0.50 

IR7 
1 0 0.63 0.17 0.08 0.13 0.46 

2 0.02 0.75 0.13 0.10 NA 0.62 

IR8 
1 0 0.54 0.25 0.13 0.08 0.29 

2 0.02 0.77 0.03 0.18 NA 0.59 

IR9** 2 0.05 0.69 0.13 0.13 NA 0.56 

TES1 
1 0.04 0.13 0.75 0.04 0.04 0.62 

2 0 0.04 0.89 0.07 NA 0.82 

TES2 
1 0.08 0.04 0.79 0.04 0.04 0.71 

2 0 0.04 0.92 0.03 NA 0.88 

TES3 
1 0 0.04 0.83 0.08 0.04 0.75 

2 0.03 0.09 0.78 0.10 NA 0.68 

TES4 
1 0 0.08 0.83 0.04 0.04 0.75 

2 0.05 0.07 0.77 0.11 NA 0.66 

TES5 
1 0 0.04 0.92 0 0.04 0.88 

2 0.05 0.05 0.59 0.30 NA 0.29 

TES6 
1 0 0.08 0.79 0.08 0.04 0.71 

2 0 0.05 0.80 0.14 NA 0.66 

Notes. Phase 1 = Preliminary Phase; Phase 2 = Confirmatory Phase; EP = Economic Profitability; IR = 

Immediacy of the Reward; TES = Time and Effort Savings; CON = Convenience.  

*The complete wording of items is included in Appendix A. 

** Item was additionally created based on the analysis of results of the preliminary phase (phase 1) 

of content validation.  
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Taking into account the results of the preliminary and the confirmatory phases of content 

validity assessments, this thesis applied a threshold of .55 as a cut-off point for the items’ PSA 

and CSA values. It should be noted here that there are no agreeable cut-offs for the resulting 

values of both PSA and CSA indices in the extant literature. For instance, as a cut-off value for 

both of these indices, Yao et al. (2008) applied the threshold of .30 whereas Hoehle and 

Venkatesh (2015) applied the threshold of .60. The chosen cut-off point in the current work 

of (i.e. .55) indicates that more than 55 per cent of all respondents in both phases assigned the 

items with the intended theoretical definition. Applying this rule, a final set of four items per 

sub-dimension was achieved (i.e. item 1-4 for each sub-dimension; see Table 4-5 above).  

4.3. Step 4: Formally Specify the Measurement Model 

The next step in the scale development procedure is the formal specification of the 

measurement model (MacKenzie et al., 2011). This step concerns specifying how the 

indicators relate to the first-order sub-dimensions and how these first-order sub-dimensions 

relate to the second-order construct they intended to represent (Bollen & Lennox, 1991; 

Jarvis et al., 2003; MacKenzie et al., 2011). Thus, in this section, the current work provides 

(1) a brief discussion of the available measurement models of latent constructs and (2) 

rationalise the specific measurement model chosen for the conceptualisation of relative 

advantage.  

4.3.1. Available Measurement Models: A Brief overview  

Principal factor (reflective) model 

Measurement of latent factors (in other words: unobservable constructs) is historically 

influenced by factor analysis Sperman (1901, as cited in Bollen & Lennox, 1991) and 

classical test theory (Crocker & Algina, 1986, as cited in Vandenberg & Lance, 2000). Jarvis 

et al. (2003) indicated that the principal factor model is the most commonly used, “where 
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covariation among the measures is caused by, and therefore reflects, variation in the 

underlying latent factor” (p. 200). Thus, such model is referred to as the reflective model 

(Jarvis et al., 2003). Figure 4-3a depicts this measurement model. Reflective indicators of a 

construct in this model should possess adequate internal consistency, because all the 

indicators are expected to be valid measures of their underlying construct (Jarvis et al., 2003; 

MacKenzie et al., 2005). Thus, any two measures that possess equal internal consistency can 

be interchangeably assigned to reflect their underlying construct (Bollen & Lennox 1991; 

Jarvis et al., 2003; Petter, Straub, & Rai, 2007) and “the construct validity is unchanged when 

a single indicator is removed, because all facets of a unidimensional construct should be 

adequately represented by the remaining indicators” (Jarvis et al., 2003, p. 200). 

 

Figure 4-3. First-order Measurement Models (adapted from: Jarvis et al., 2003, p. 

201) 
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For example, in his formulation of the TAM, Davis (1989) applied the first-order reflective 

measurement model to his conceptualisation of the perceived ease of use construct. Six 

reflective indicators, such as “Learning to operate CHART-MASTER would be easy for me”, 

were developed by Davis (1989) to measure this construct (p. 340). In this vein, Petter et al. 

(2007) state that “reflective measures should be unidimensional, and if so, individual 

measures can be removed to improve construct validity without affecting content validity” (p. 

626). Thus, researchers adopted Davis’ (1989) construct of perceived ease of use with the 

inclusion of all six original items (Gefen et al., 2003; Plouffe, et al., 2001), five items 

(Brown, Massey, Montoya-Weiss, & Burkman, 2002), four items (Argwal & Karahanna, 

2000; Agarwal & Prasad, 1997; Venkatesh, 2000; Venkatesh & Davis, 2000), or three items 

(Taylor & Todd, 1995; Karahanna, Straub, & Chervany, 1999; Yoon & Kim, 2007).  

This approach to measurement (i.e. first-order reflective model) is widely used in IS research 

to develop scales of various latent constructs (e.g. Perceived usefulness, Davis, 1989; 

Visibility, Moore & Benbasat, 1991; Individual trust in online firms, Bhattacherjee, 2002). 

Although this approach to measurement is conceptually sound in many cases (MacKenzie, 

Podsakoff, & Jarvis, 2005), it is considered unreasonable to apply for all constructs (Bollen & 

Lennox, 1991).  

Composite latent variable (formative) model 

The second distinguishable type of measurement models is the composite latent variable 

(formative) model. In such a measurement model, the variations in the measures are assumed 

to cause variations in the underlying construct (Jarvis et al., 2003). This measurement model 

is depicted in Figure 4-3b above. Measures of this model are referred to as casual (Bollen & 

Lennox 1991) or formative (Fornell & Bookstein 1982). However, Bollen (2011) indicates 

that a clear distinction between casual and formative indicators is situated at the fact that 

“formative indicators completely determine the “latent” variable. Crudely put, the R-square 
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for the composite variable is 1.0 since it is a linear combination of the formative indicators. 

Causal [i.e. reflective] indicators have no such restriction” (p. 360, emphasis in original). 

For instance, a latent construct such as socioeconomic status (SES) might be conceptualised 

to be formed by four indicators, such as education, occupational prestige, income, and 

neighbourhood (Bollen and Lennox (1991). In this approach to measurement, these indicators 

determine, rather than reflect, a person’s SES (Bollen & Lennox, 1991). Bollen and Lennox 

(1991) elaborate more on this example by stating that 

According to this model, if income increases, SES increases even if 

education, job, and neighborhood stay the same. On the other hand, we 

do not expect an increase in SES to require a simultaneous increase in all 

four indicators (Hauser, 1973). Thus, modeling these four indicators as 

dependent on [or reflective of] the latent variable … would not make 

substantive sense. (p. 306). 

Second-order factor models 

The above examples, however, are focused on the relationships between a first-order latent 

construct and its specified measures. However, at the more abstract level, some constructs are 

conceptually defined with the inclusion of multiple formative and/or reflective first-order 

dimensions. Such measurement models are called second-order factor models (Jarvis et al., 

2003).  Jarvis et al. (2003) indicated that there are  

four different possible combinations in second-order factor models. 

The four main types of second-order models are derived from the 

fact that (a) a first-order construct can have either formative or 

reflective indicators, and (b) those first-order constructs can, 
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themselves, be either formative or reflective indicators of an 

underlying second-order construct. (p. 204, italics in original).  

These different combinations of second-order factor models are depicted in figure (Types I to 

IV). It should be noted, however, that providing a comprehensive explanation of each of 

these four models is beyond the scope of this thesis and that they were briefly reviewed here 

to indicate as well as rationalise the type of second-order factor model applied to this study.  

 

Figure 4-4. Alternative Second-Order Factor Specifications (adapted from: Jarvis et 

al., 2003, p. 205) 
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4.3.2. The Specific Measurement Model Chosen in the Current Work 

To represent each of the five sub-dimensions identified, the principal component (reflective) 

model was chosen (see Figure 4-3a). The rationale for this choice is that each of these sub-

dimensions purports to measure a single idea and thus the measures developed for each are 

interchangeable. Given the choice of measuring the sub-dimensions as reflective first-order, 

there are two second-order models available for this study (i.e. Type I and Type II in Figure 

4-4). In this vein, it should be noted that   

Constructs are not inherently formative or reflective in nature, and most 

can be modeled as having either formative or reflective indicators 

depending upon the researcher’s theoretical expectations about how they 

should be related based on the conceptual definition of the construct 

(MacKenzie et al., 2011, p. 302). 

In fact, prior literature exemplified the way in which the same the theoretical construct would 

be conceptualised differently. For instance, Moore and Benbasat (1991) conceptualised the 

construct of relative advantage (i.e. the focal construct in this this thesis) as a first-order 

reflective construct, while Choudhury and Karahanna (2008) conceptualised the same 

construct as a multi-dimensional construct that is composed of three formative sub-

dimensions.  

Following MacKenzie et al. (2011), the next discussion involves whether the identified sub-

dimensions should be viewed as manifestations (i.e. reflective) of the higher-order construct 

of relative advantage (i.e. Type I in Figure 4-4). This would suggest that the sub-dimensions 

should be modelled as reflective indicators of the second-order construct of relative 
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advantage. In other words, the five identified sub-dimensions would be regarded as the 

reflective measures of the second-order construct of relative advantage. 

To make this important conceptual decision, this thesis followed Jarvis et al. (2003) and 

MacKenzie et al. (2011) in questioning whether a change in the construct of relative 

advantage would be expected to produce a change in all of its identified sub-dimensions.  

Therefore, in deciding the relationship between the construct of relative advantage and its 

sub-dimensions, it was felt that the sub-dimensions are best thought of as manifestations of 

the construct of relative advantage. This means that the sub-dimensions should be modelled 

as reflective indicators of the construct of relative advantage (Jarvis et al., 2003; MacKenzie 

et al., 2011). Given the context of this thesis, it is expected that an increase in the level of 

individuals’ perceptions of an online service website’s relative advantage would be 

associated with increases in all of its sub-dimensions (to different degrees), because 

collectively, these sub-dimensions reflect the higher-order concept of relative advantage.  

The alternative, however, would be the formative second-order measurement model (see 

Type II in Figure 4-4). Such a measurement model would suggest that it is “possible for a 

change in the focal construct to be associated with a change in only one of the sub-

dimensions (but not the others)” (MacKenzie et al., 2011, p. 301). Given the identified sub-

dimensions and the context of this thesis, it is expected that such a model would not make 

substantive sense. That is, it would be hard to think that a change in an individual’s 

perception of ‘time and effort savings’ would not be associated with a change in her or his 

perception of ‘queue avoidance’ and vice versa. Similar arguments could be made for all the 

other sub-dimensions. Hence, the five first-order sub-dimensions were modelled as reflective 

indicators of the second-order construct of relative advantage.  



Chapter 4 Content Validation and Measurement Model Specification 

121                                                                                                                                                              
 

Figure 4-3 shows the proposed second-order measurement model. In this measurement 

model, each first order sub-dimension is measured by two reflective indicators and these sub-

dimensions in turn are thought of as reflective indicators for the second-order construct of 

relative advantage. In setting up this model, one path between the reflective indicators 

measuring each of the first-order sub-dimensions was fixed to 1.0. One path between the 

reflective first-order sub-dimensions and the second-order construct was also fixed to 1.0 

(Bollen & Lennox, 1991; MacCallum & Browne, 1993; MacKenzie et al., 2011). 

 

Figure 4-5. Measurement Model  

 

 

  



Chapter 4 Content Validation and Measurement Model Specification 

122                                                                                                                                                              
 

4.4. Chapter Summary 

The purpose of this chapter was to discuss: (1) the assessment of content validity of the items 

created to represents the construct of relative advantage and (2) the formal specification of 

the measurement model. The chapter started with a discussion of the two phases (i.e. 

exploratory and confirmatory) of content validity assessments using the Anderson and 

Gerbing’s (1991) approach with two different groups of respondents. In the exploratory 

phase, 24 raters with an IS background were used to assess the content validity of 42 items 

measuring the sub-dimensions of time and effort savings, the immediacy of the reward, and 

economic profitability.  

The results of the exploratory phase suggested that the content validity ratios for the items 

tapping the sub-dimension the immediacy of the reward were generally lower than those for 

the items tapping the sub-dimensions of time and effort savings and economic profitability. 

Thus, the current work developed four additional items for the sub-dimension of the 

immediacy of the reward to be included for further assessment in the confirmatory phase. In 

the confirmatory phase, 86 raters representing the general public of Queensland were used to 

further assess the content validity of the items. Based on the results of both phases, the 

current work qualified a total of 12 items (i.e. 4 items for each of the three aforementioned 

sub-dimensions). The chapter then concluded with discussion of and rationale for modelling 

the five first-order sub-dimensions identified earlier in Chapter 3 as reflective of the second-

order construct of relative advantage. 

Altogether, the items and the specified measurement model of relative advantage described 

in this chapter constitute the foundation for the assessments to be conducted in Chapter 5 

‘Pre-Test Data Collection and Scale Purification and Refinement’. 
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5.1. Chapter Introduction  

The aim of this chapter is to discuss: (1) the pre-test data collection procedures and (2) the 

Scale Purification and Refinement. To conduct pre-tests of the newly developed scales, the 

current work collected data from a sample of 942 individuals. This sample was then divided 

into one main sample of 692 individuals and one hold-out sample of 250 individuals. For the 

purpose of this chapter, the main sample of 692 individuals was used to purify and refine the 

scale.  

The chapter is arranged as follows. Section 5.1 describes the pre-test survey including the 

sampling technique employed and its overall objective. Section 5.2 then discusses the 

outcomes of the assessments conducted to examine the scale’s psychometric properties and 

convergent validity. Section 5.3 summarises the chapter.  
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5.2. Step 5: Collect Data to Conduct Pre-tests  

Once the measurement model of the construct of interest is formally specified, the next step 

in the scale development procedure is to collect data from a sample of respondents in order to 

examine the psychometric properties of the scale, and to assess its convergent, discriminant, 

and nomological validity (MacKenzie et al., 2011). Given the same context of prior phases of 

this paper (i.e. individuals adoption of the QT online services website), this thesis aimed to 

collect 1000 responses using a nationwide survey in Australia. This large sample was deemed 

suitable given the purpose of using this dataset for the requirements of step 6 (i.e. Pre-test 1 

discussed later in this chapter) and step 7 (i.e. Pre-test 2 discussed later in chapter 6) in the 

scale development procedure. This approach of using one original sample for the conduct of 

these aforementioned steps is consistent with Mackenzie et al (2011).   

5.2.1. Sampling Technique and Sample Characteristics  

Consistent with Crowe and Sheppard (2012) and as shown in Figure 5-1, the current work 

defines the sampling technique (i.e. scheme, size and process) used for the pre-tests data 

collection. As shown in Figure 5-1, the sampling scheme was random purposeful, in which 

the current work first purposefully chosen to recruit one Australian-based marketing research 

firm (i.e. maintains a list of Australia-wide survey takers) to manage the data collection. This 

list of survey takers constituted the sampling frame to which the current work aimed to select 

a random sample  (Collins et al., 2007; Onwuegbuzie & Leech, 2007). Once again, it should 

be noted that the firm was only provided with a link to survey to be used in the management 

of data collection.  

Instructions were given to the firm to target respondents from all over Australia and obtain, as 

possible, a balanced sample across age and gender. It should be noted, however, that the 
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sampling scheme described above (i.e. random purposeful) refers to the current work’s 

method in recruiting respondents and not that of the marketing research firm.  

The rationale for choosing this wider audience (i.e. respondents from all over Australia) is 

that the services provided by QT website can be potentially used at some future point in time 

by any individual residing in Australia. In addition, the items included in this survey are 

general in nature and suitable for assessment by this wider audience because they do not tap 

into specific issues (e.g. website specific characteristics) that would hinder their conceptual 

understanding by this audience.  

 

Figure 5-1. Sampling Technique for the Pre-test Data Collection (adapted from: 

Crowe & Sheppard, 2012, p. 1498) 
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Furthermore, as shown in Figure 5-1, the decision for selecting the sample size (i.e. for Pre-

test 1 and Pre-test 2 discussed later) in the current work was based on statistical criteria 

(Crowe & Sheppard, 2012), in which the aim was to achieve acceptable overall models fit 

(i.e. in SEM) by following Bagozzi and Yi (1988) who recommend a satisfactory ratio of 5 or 

more responses per free parameter within the measurement model (i.e. ratio ≥ 5:1).   

Finally, the sampling process denotes the eligibility criteria for respondents to be included in 

the sample (Crowe & Sheppard, 2012). Consistent with this thesis’s aim of describing 

individuals’ intentions to adopt the QT website, respondents were asked one qualifying 

question at the beginning of the survey: Have you ever used the services provided by the QT 

website before? Figure 5-2 shows a screenshot from the survey that includes this qualifying 

question.  

In this vein, it should be noted that the current work provided respondents with a description 

of the QT online services website prior to asking them the aforementioned qualifying 

question (see Figure 5-2).  

Respondents who answered ‘No’ to this qualifying question were qualified to take the survey, 

while others who answered ‘Yes’ were disqualified. Those qualified respondents were then 

provided with several pages of information about the current work and described what they 

will be asked to do (see Appendix A).  

The data collection for the pre-test started on November 9, 2015 and ended on November 11, 

2015. All responses were collected in three consecutive days with no reminder strategy 

employed; making the test of non-response bias and the comparison of early vs. later 

responses unfeasible (Churchill, 1979; Hoehle & Venkatesh, 2015). In total, 1036 complete 

responses were received.  
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Figure 5-2. Screenshot of the Qualifying Question of the Pre-test Survey 

Similar to prior scale development studies in the IS field (e.g. Burton-Jones & Straub, 2006; 

Hoehle & Venkatesh, 2015), the quality of these responses was inspected based on the 

respondents’ answer to two reverse-coded items. The positively worded item for each 

reverse-coded item was also included to assess the discrepancy between the answers and to 
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eventually make a more informed judgement with regards to a response deletion (see Table 5-

1 below).  This led to a sample of 942 usable responses. From this sample, a random sample 

of 250 responses was drawn using a command provided in SPSS Version 22 to be used in 

step 7 (discussed later in chapter 6). In this vein, it should be noted that it was required to 

draw this sample using this approach because of the strategy employed by the market 

research firm in collecting responses (i.e. targeting female quota first). Thus, it was 

impractical to split this sample manually by using, for example, the last 250 responses.     

For step 6 (discussed later in this chapter), this thesis used the remaining 692 responses that 

were deemed suitable for exploring the psychometric properties of the newly developed 

scales.  

5.2.2. Description and objective of the Pre-test survey  

For this pre-test, the current work developed an online survey that includes instructions for 

respondents to assess a total of 23 perceptual items. Table 5-1 includes the scales used to 

measure all constructs used in this pre-testing phase. 

Consistent with extant technology adoption research (e.g. Davis, 1989; Hoehle & Venkatesh, 

2015), all the items were tailored to the technology under investigation (i.e. QT online 

services website). All items were measured using a Likert-type agreement scale (1 = strongly 

disagree; 7 = strongly agree).  

Before collecting data using this survey, the survey link was sent to two students (i.e. one 

obtained a master degree and one obtained a diploma degree) to complete the survey and 

provide feedback on the clarity of the instructions before each question as well as to assess 

the overall survey structure (i.e. number of questions per page/screen).  
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Table 5-1. Items Used to Measure Constructs Included in the Pre-testing 
Phase 

Construct Name Item used 

Intention to Use  
(adapted from 
Venkatesh & Davis, 
2000) 

BI1. Assuming I had access to the System, I intend to use it to finalise services. 

BI2. Given that I had access to the System, I predict that I would use it to finalise 

services. 

Ease of Use  
(adapted from 
Davis, 1989) 

EU1. It would be easy for me to become skilful at using the System to finalise 
services. 

EU2. Learning to use the System to finalise services would be easy for me. 

EU3. Learning to use the System to finalise services would be hard for me.* 

Attitude  
(adapted from 
Bhattacherjee & 
Premkumar, 2004) 

ATT1. Finalising services using the System would be a positive step.* 

ATT2. Finalising services using the System would be a negative step.* 

 Compared to going in person … 

Economic Profitability 
(new scale) 

EP1. Finalising services using the System would enable me to achieve more cost 
savings.   

EP2. Finalising services using the System would enable me to be more financially 
economic. 

EP3. I would find finalising services using the System more advantageous in reducing 
my monetary spending. 

EP4. Finalising services using the System would reduce my monetary expenses. 

Immediacy of the 
Reward  

(new scale) 

IR1. Using the System would quicken my attainment of a completed service. 

IR2. Using the System would promise me an earlier realisation of a completed 

service. 

IR3 Using the System would quicken my realisation of a completed service. 

IR4. Using the System would promise me a closer realisation of a completed service. 

Time and Effort 
Savings 

(new scale) 

TES1. Using the System would enable me to finalise services with a reduced amount 
of time/effort. 

TES2. I would find finalising services using the System more beneficial in saving my 
time/effort. 

TES3. Using the System would reduce the time/effort needed to finalise services. 

TES4. I would find using the System more beneficial in decreasing the time/effort 
required to finalise services. 

Queue Avoidance  
(adapted from 
Mallat et al., 2009) 

QA1. Finalising services using the System would enable me to skip unpleasant 
queues. 

QA2. Accomplishing services using the System would enable me to avoid unpleasant 
queuing. 

Place Independent Use 
(adapted from 
Mallat et al., 2009; 
Yoon & Kim, 2007) 

PIU1. Using the System would enable me to accomplish services at my preferred 
place. 

PIU2. Using the System would enable me to accomplish services at a place that is 
more convenient for me. 

Notes. The word System wasreplacedby“QueenslandTransport'swebsite”. 

* Items were used to check for response bias and were not included in any of the tests 

reported in this thesis.  
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These two students were provided with several pages of information (i.e. at the beginning of 

the online survey) that indicate the objective of the current work and describe what they will 

be asked to do (see Appendix A).    

It should be noted the feedback provided by the two students was recorded within the online 

survey. That is, after each page/screen within the survey under assessment, there was a 

number of questions that asked respondents about the clarity of the questions on that 

page/screen (i.e. Yes/No questions) followed by an open comment box for the respondents to 

suggest any improvements to the overall structure of that page/screen. Both students reported 

that the instructions were easy to follow; however, they proposed minor changes with respect 

to the number of questions per page/screen, of which were eventually applied to the survey 

structure.  

To account for the requirements of the pre-tests and as shown in Table 5-1 above, four items 

for each of the newly conceptualised sub-dimensions of ‘economic profitability’, ‘time and 

effort saving’, and ‘the immediacy of the reward’ were included in the survey in order to 

assess the convergent validity of each of these sub-dimensions. Furthermore, the current work 

included items of the constructs of perceived ease of use (Davis, 1989) and intention to use 

(Venkatesh & Davis, 2000). Consistent with MacKenzie et al. (2011), these two constructs 

represent (1) a correlate (i.e. perceived ease of use) and (2) a consequence (i.e. intention to 

use) to which the nomological validity of the construct of relative advantage will be assessed.  

5.3. Step 6: Scale Purification and Refinement (Pre-test 1) 

For this step, this thesis used the pre-test data reported earlier in step 5 (i.e. n = 649; refer to 

Section 5.2). Appendix D includes the respondent demographics
1
. 

                                                           
1
The demographic profile of respondents participating in this phase includes many variables; thus, to 

avoid overwhelming readers, it was decided not to report it in the body of this thesis.   
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Using this pre-test data, Mackenzie et al (2011) recommend the purification and refinement 

of newly developed scales. This process involves the evaluation of newly developed scales 

using a set of five procedures. These are: (1) evaluating the goodness of fit of the 

measurement model; (2) assessing the validity of the set of indicators at the construct level; 

(3) assessing the reliability of the set of indicators at the construct level; (4) assessing 

individual indicator validity and reliability; and (5) eliminating problematic indicators 

(MacKenzie et al., 2011) that will be discussed in the upcoming sub-sections. This thesis 

used SPSS and AMOS (Version 22) to conduct the statistical tests discussed in this and 

upcoming chapters.  

5.3.1. Initial Assessments of Convergent Validity 

Prior to conducting the aforementioned five procedures and to achieve the specified 

measurement model shown earlier in Figure 4-3 (i.e. two items measuring each sub-

dimension), the current work conducted a series of Confirmatory Factor Analysis (CFA) 

models for the newly developed scales of ‘economic profitability’, ‘time and effort savings’, 

and ‘the immediacy of the reward’. In these CFA models, each sub-dimension was measured 

using the four reflective indicators (i.e. items 1-4 for each sub-dimension; see Table 5-1 

above) qualified from the content validity assessments to assess the reliability and convergent 

validity of each scale. 

For the examination of the convergent validity of each sub-dimension, the item-to-sub-

dimension loadings were first examined. The results suggested that all items loaded highly on 

their respective sub-dimension, with all item-to-sub-dimension loading in excess of .79 (p < 

.001 in all cases).  

Then, the validity of the set of indicators at the sub-dimension level was assessed by 

examining the Average Variance Extracted (AVE) of each sub-dimension. The results 
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suggested that AVEs for the sub-dimensions of economic profitability, time and effort 

savings, and the immediacy of the reward were .84, .88, and .78 respectively and were higher 

than the desired threshold of .50. (Fornell & Larcker, 1981; MacKenzie et al., 2011).  

Following MacKenzie et al. (2011), the reliability of the set of indicators at the sub-

dimension level was also examined using Cronbach’s alpha and Fornell and Larcker’s (1981) 

index of construct reliability. The Cronbach’s alpha and Fornell and Larcker’s (1981) index 

of construct reliability values for all sub-dimensions were in excess of .93, which is higher 

than the recommended threshold of .70 (MacKenzie et al., 2011).  

Next, the individual indicator validity and reliability at the sub-dimension level was then 

assessed using the value of the squared multiple correlation for the indicator. The results 

suggested that all squared multiple correlations of all indicators ranged from .63 to .92, in 

which were above the desired threshold of .50 (Bagozzi & Yi, 1988; MacKenzie et al., 2011). 

Table 5-2 shows these results.  

Table 5-2. Pre-test 1: Psychometric Properties and Descriptive Statistics for 
the Newly Conceptualised Sub-dimensions 

Sub-dimension 
Name Loading Item SMC Cron.α CR AVE Mean SD 

Economic 
Profitability  
(EP 1-4) 

.86 .75 

.95 0.95 0.84 4.99 1.56 
.92 .85 

.94 .89 

.93 .87 

Time and Effort 
Savings 
(TES 1-4) 

.95 .91 

.96 0.96 0.88 5.73 1.44 
 

.94 .89 

.95 .90 

.89 .80 

Immediacy of the 
Reward  
(IR1-4) 

.93 .88 

.93 0.93 0.77 5.50 1.51 
.92 .86 

.79 .63 

.86 .74 

Notes. SMC = Squared MultipleCorrelation;CR=FornellandLarcker’s(1981)Construct Reliability 

Index;AVE=AverageVarianceExtracted;Cron.α=CronbachAlpha;SD=StandardDeviation. 
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5.3.2. Attaining a Parsimonious Set of Indicators Measuring the 

Focal Construct 

Getting to this stage, the next purpose of this thesis was to reduce the number of items 

measuring each of the newly conceptualised sub-dimensions from four to two. Hence, to 

safely delete the items without jeopardizing the core theoretical meaning of the 

conceptualised construct of relative advantage, the current work followed the approach 

proposed by Little, Lindenberger, and Nesselroade (1999) and recommended by MacKenzie 

et al. (2011).  

In this approach, the researcher begins with a broad set of indicators measuring the focal 

construct. Then, the researcher uses a key marker construct that is theoretically related to 

focal construct and estimates their correlation with a CFA. Following this, the researcher 

starts to drop one of the items of the focal construct and re-estimate the construct inter-

correlations. If the new construct inter-correlations matches the one obtained previously (i.e. 

using the full set of indicators for the focal construct), then the item can be safely deleted.  

Applying this approach in this thesis, Davis’ (1989) perceived ease of use was used as a key 

marker construct because it was felt that it is theoretically related to the multi-dimensional 

construct of relative advantage (refer to Section 5.2.2).  

Using a CFA, a second-order measurement model for the construct of relative advantage was 

constructed. In this measurement model, the sub-dimensions of economic profitability, time 

and effort savings, and the immediacy of the reward were measured using four items for each 

(i.e. items 1-4 for each sub-dimension; see Table 5-1 above) while the sub-dimensions of 

queue avoidance and place independent use were measured using two items for each (see 

Table 5-1 above).  
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Next, the correlation between the second-order construct of relative advantage (i.e. measured 

using 16 items) and the construct of perceived ease of use was estimated.  

Following the approach, one item at a time was dropped (i.e. from one of these three sub-

dimensions) followed by re-estimating the construct inter-correlations. This procedure was 

repeated until a parsimonious subset of 10 items for relative advantage was attained (i.e. 2 

items per sub-dimension) that reproduced the original construct inter-correlations attained 

using the complete set of 16 items. 

Although the above procedure may seem as an empirical exercise, it has a legitimate 

theoretical sense. In this vein, Little et al. (1999) noted that 

measurement will be considerably improved if researchers consider 

the centroid of a construct that they desire to measure and speculate 

on its place among other constructs rather than getting caught up in 

the intricacies of the correlations and consistencies among the 

measured items….focusing attention on the centroid of a construct 

and then considering the various indicators that one could select to 

represent the construct will, in our view, yield better choices than 

would, for example, selecting a set of indicators by convenience or on 

the basis of high internal consistency estimates and then presuming 

that an analysis technique will recover the true structure (p. 209). 

Using this parsimonious set of 10 items for relative advantage (i.e. 2 items per sub-

dimension), the following five procedures were conducted to purify and refine the scales. 
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5.3.3. Evaluating the Goodness of Fit of the Measurement Model 

The goodness of fit of the measurement model was initially estimated by examining “whether 

(1) the solution is proper, (2) the individual relationships hypothesised are statistically 

significant, and (3) the relationships (as a group) are consistent with the sample data” 

(MacKenzie et al., 2011, p. 311).  

The results suggested that solution was proper as the estimation procedure has converged and 

none of the variance estimates were negative. Also, the results suggested that all of the 

hypothesised relationships by this thesis (i.e. between each first-order sub-dimension and its 

reflective items and between the second-order construct and its reflective first-order sub-

dimensions) were statistically significant (i.e. p < .001 in all cases).  

The results also showed a significant chi-square statistic (i.e. p < .05), which means that the 

model does not adequately account for the sample data. With regard to the chi-square 

statistic, MacKenzie et al. (2011) stated that “its usefulness is greatly undermined by the fact 

that it has been found to be related to sample size, model complexity, and nonnormality” (p. 

312).  

Hence, the authors recommended the use of other goodness of fit indices (i.e. Goodness of Fit 

Index [GFI]; Root Mean Square Error of Approximation [RMSEA]; Standardised Root Mean 

Square Residual [SRMR]; Comparative Fit Index [CFI]; Normed Fit Index [NFI]; and 

Tucker-Lewis Index [TLI]) when evaluating whether the relationships hypothesised in the 

measurement model are consistent with the sample data (MacKenzie et al., 2011). Thus, the 

current work used these indices in order to provide further evaluation of the measurement 

model.  
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Table 5-3 shows the goodness of fit statistics of the measurement model (Note: Appendix E 

also includes these results for comparison purposes).  

Table 5-3. Pre-Test 1: Goodness of Fit Statistics of the Measurement Model 
of Relative Advantage. 

Statistic  Value 

df 30 

p-value .000 

GFI(≥.90)* .899 

CFI(≥.95)* .961 

NFI(≥.90)* .958 

TLI(≥.80)* .942 

SRMR(≤.08)* .0280 

RMSEA(≤.06)* .133 

Notes. df = degrees of freedom. 

*Decision criteria are based on (Hu & Bentler 1999; MacKenzie et al. 2011; Straub et al. 2004).  

As shown in Table 5-3, the results suggested that, with the exception of RMSEA (= .13), all 

the other fit indices (i.e. GFI; RMSEA; SRMR; CFI; NFI; TLI ) were within the 

recommended cut-off values (Hu & Bentler, 1999; MacKenzie et al., 2011; Straub et al., 

2004). Collectively, these findings supported the validity of the hypothesised measurement 

model. 

5.3.4. Assessing the Validity of the Set of Indicators at the 

Construct Level 

The validity of the set of indicators at the construct level was assessed by examining AVE for 

all constructs. The results suggested that all AVEs of all first- and second-order constructs 

were in excess of .81, in which is higher than the desired threshold of .50 (MacKenzie et al., 

2011). Table 5-4 below shows these results. 
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Table 5-4. Pre-test 1: Psychometric Properties and Descriptive Statistics for 
First- and Second-Order Constructs 

Construct Name Loading 
Item 
SMC 

Loading 
on 2

nd
 

order 

1
st

 
order 
SMC Cron.α CR AVE Mean SD 

First-order sub-dimensions 

Economic 
Profitability 
(EP 1-2) 

.91 .82 
.79 .62 .89 0.89 0.81 5.01 

 
1.56 

.89 .80 

Time and Effort 
savings  
(TES 1-2) 

.95 .90 
.98 .98 .94 0.95 0.91 5.75 1.42 

.95 .91 

Immediacy of the 
Reward 
(IR 1-2) 

.94 .88 
.99 .98 .92 0.92 0.85 5.58 1.47 

.90 .82 

Place independent 
use 
(PIU 1-2) 

.84 .71 
.95 .89 .89 0.89 0.81 5.69 1.50 

.95 .91 

Queue Avoidance  
(QA 1-2) 

.96 .93 
.92 .87 .96 0.96 0.92 5.94 1.39 

.95 .92 

Second-order construct 

Relative 
advantage 

NA NA NA NA NA 0.97 0.87 NA NA 

Notes. SMC=SquaredMultipleCorrelation;CR=Fornell andLarcker’s (1981) construct reliability

Index; AVE = Average Variance Extracted; Cron.α=CronbachAlpha;SD=StandardDeviation. 

5.3.5. Assessing the Reliability of the Set of Indicators at the 

Construct Level  

The reliability of all first- and second-order constructs in the measurement model was then 

examined. For first-order sub-dimensions, the reliability of each scale was examined using 

Cronbach’s alpha and Fornell and Larcker’s (1981) index of construct reliability. The 

Cronbach’s alpha and Fornell and Larcker’s (1981) index of construct reliability values for 

all first-order sub-dimensions were in excess  of .89, which is higher than the recommended 

threshold of .70 (MacKenzie et al., 2011). In addition, the reliability of the second-order 

construct of relative advantage was then assessed by calculating Fornell and Larcker’s (1981) 

index of construct reliability. The results showed that the reliability of the second-order 

construct of relative advantage was .97, which is greater than the recommended threshold of 
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.70 (Fornell & Larcker, 1981; MacKenzie et al., 2011). Table 5-4 above includes these 

results.  

5.3.6. Assessing Individual Indicator Validity and Reliability 

Next, for all first-order sub-dimensions, the validity and reliability of the individual indicators 

was assessed using the value of the squared multiple correlation for the indicator (Bagozzi & 

Yi, 1988; MacKenzie et al., 2011). The results suggested that all squared multiple 

correlations of all indicators ranged from .71 to .94, in which were higher than the desired 

threshold of .50 (Bagozzi & Yi, 1988; MacKenzie et al., 2011). Last, for the second-order 

construct of relative advantage, the validity and reliability of the individual first-order sub-

dimensions at the construct level was further examined using the value of the squared 

multiple correlation for the sub-dimension (Bagozzi & Yi, 1988; MacKenzie et al., 2011).. 

The results showed that all squared multiple correlations of all sub-dimensions ranged from 

.62 to .98, in which were above the desired threshold of .50 (Bagozzi & Yi, 1988; MacKenzie 

et al., 2011). These results are included in Table 5-4 above.  

5.3.7. Eliminating Problematic Indicators 

Finally, with regards to the identification of problematic indicators, this thesis reported 

previously (refer to Section 5.3.2) that the final set of indicators for the conceptualised 

construct of relative advantage (i.e., 10 items) was attained using the approach described by 

Little et al. (1999) and recommended by MacKenzie et al. (2011). There was a broad set of 

16 items reduced to 10. In addition, using this final set of 10 items, this thesis also examined 

examine whether there are problematic cross-loadings amongst the items representing the 

five sub-dimensions of construct of relative advantage (MacKenzie et al., 2011). In this vein, 

MacKenzie et al. (2011) stated that 
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if the items are reflective indicators of a first-order sub-dimension of 

a second-order construct … another consideration is whether the 

indicators have significant (z > 1.96) cross-loadings on a non-

hypothesized sub-dimension that are similar in magnitude to their 

loading on the hypothesized sub-dimension. Significant cross-

loadings can be identified by looking at the modification indices and 

their magnitude can be assessed by comparing the completely 

standardized loading (λ) of the indicator on the hypothesized sub-

dimension to the completely standardized expected change estimates 

for the loadings on the non-hypothesized sub-dimensions (p. 316). 

Consistent with MacKenzie et al.’s (2011) recommendation, the modification indices were 

inspected in order to examine the possibility of problematic cross-loadings. The results 

showed that the modification indices did not suggest any path to be freed, in which indicates 

that there were no significant cross-loadings between the reflective sub-dimensions of 

relative advantage (Mackenzie et al., 2011).   
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5.4. Chapter Summary  

The purpose of this chapter was to discuss: (1) the pre-test data collection and (2) the scale 

purification and refinement. The chapter started with a description of the pre-test survey 

including the sampling technique employed and its overall objective. Then, the chapter 

discussed Pre-test 1 to purify and refine the scale. For the purposes of Pre-test 1, the current 

work used data from 692 individuals. Using this dataset, the chapter then discussed the 

assessments conducted to examine the psychometric properties of the scale and to evaluate its 

convergent validity. The results of these assessments, as the chapter described, supported the 

hypothesised measurement model and suggested adequate reliability and convergent validity.  

The refined scale achieved and discussed in this chapter is a direct input for the steps 

discussed in Chapter 6 ‘Re-Examining Scale Properties and Assessing the Validity of the 

Scale’.  
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6.1. Chapter Introduction  

The purpose of this chapter is to discuss the assessments conducted by this thesis to (1) re-

examine the scale properties and (2) validate the scale. To re-examine the scale properties, 

the current work used a hold-out sample of 250 individuals to re-estimate the fitness of the 

measurement model and to re-evaluate the psychometric properties of the scale. 

Furthermore, to validate the multi-dimensional scale of relative advantage, the current work 

conducted the following: (1) Known-group comparison method; (2) Assessment of the 

adequacy of the multi-dimensional structure; (3) Assessment of nomological validity; and 

(4) Assessment of discriminant validity.  

The chapter is arranged as follows. Section 6.2 discusses the results of the statistical tests 

applied to re-examine the scale properties. Section 6.2 also provides a description of the 

transitional measurement model of relative advantage including the rationale behind 

introducing and testing this model in the current work. Section 6.3 discusses and describes 

the aforementioned four assessments conducted to validate the multi-dimensional scale of 

relative advantage. Section 6.4 then concludes the chapter. 
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6.2. Step 7: Gather Data from New Sample and Re-

examine Scale Properties (Pre-test 2) 

MacKenzie et al. (2011) indicated that the purpose of this step is (1) to re-examine the 

goodness of fit of the hypothesised measurement model and (2) re-evaluate the 

psychometric properties of the scales. As discussed in step 5 (refer to Section 5.2), this 

thesis used a hold-out sample of 250 responses of the original sample of 942 responses. 

Appendix D
1
 lists the respondent demographics.  

It should be noted that the current work chose this specific sample size by following 

Bagozzi and Yi (1988) who recommend a satisfactory ratio of 5 or more responses per free 

parameter within the measurement model (i.e. ratio ≥ 5:1) in order to achieve an acceptable 

overall model fit. Given that the measurement model under assessment in this step contains 

36 free parameters, the ratio of the chosen sample size to the number of free parameters is 

6.9:1, which is consistent with Bagozzi and Yi’s (1988) recommendation. In addition, the 

current work’s approach in using this hold-out sample is consistent with MacKenzie et al. 

(2011, p. 317) who noted that  

Because of the limited objectives of this step in the scale validation 

process, this can be done using a sample that is similar to the one 

used to purify the items. In instances where items have been 

dropped, but not added or reworded, this step can use data from a 

holdout sample of the original data.   

                                                           
1
Once again, the demographic profile of respondents participating in this phase includes many 

variables; thus, to avoid overwhelming readers, it was decided not to report it in the body of this 

thesis.   
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Most of the results of the statistical tests conducted in this step (i.e. using the hold-out 

sample) were similar to those gained in step 6 discussed earlier (refer to Section 5.3) and 

showed supports for convergent validity and reliability of the scales. The results of the 

statistical tests conducted in this step are included in Table 6-1.  

Table 6-1. Pre-test 2: Psychometric Properties and Descriptive Statistics for 
First- and Second-order Constructs 

Construct 
Name Loading 

Item 
SMC 

Loading 
on 2

nd
 

order 

 
1

st
 

order 
SMC 

Cron. 
α CR AVE Mean SD 

First-order constructs and sub-dimensions 

Intention to Use 
(IU 1-2) 

.94 .89 
NA NA .95 .95 .91 5.39 1.63 

.96 .93 

Ease of Use  
(EU 1-2) 

.98 .96 
NA NA .95 .95 .90 5.52 1.41 

.92 .85 

Economic 
Profitability 
(EP 1-2) 

.89 .80 
.80 .64 .89 .89 .80 5.14 1.46 

.89 .80 

Time and Effort 
Savings 
(TES 1-2) 

.96 .92 
.98 .97 .96 .96 .93 

5.75 
1.38 

 .97 .94 

Immediacy of 
the Reward 
(IR 1-2) 

.96 .92 
.98 .97 .92 .93 .87 5.60 

1.40 
.90 .81 

Place 
Independent 
Use 
(PIU 1-2) 

.88 .79 

.95 .90 .92 .92 .86 5.77 1.42 
 .96 .93 

Queue 
Avoidance  
(QA 1-2) 

.96 .96 
.90 .81 .97 .97 .95 5.96 1.26 

.98 .93 

Second-order construct 

Relative 
Advantage 

NA NA NA NA NA .96 .88 NA NA 

Notes. SMC=SquaredMultipleCorrelation;CR =Fornell andLarcker’s (1981) construct reliability 

Index;AVE=AverageVarianceExtracted;Cron.α=CronbachAlpha;SD=StandardDeviation. 

The major difference in results, however, is that the fit indices for the measurement model 

using the hold-out sample were all within the recommended cut-off values (Hu & Bentler, 

1999; MacKenzie et al., 2011; Straub et al., 2004) and compared favourably to the results 
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gained using the sample of 692 individuals reported earlier in step 6 (refer to Table 5.3). 

Table 6-2 shows the fit indices of the measurement model using the hold-out sample (Note: 

Appendix E also includes these results for comparison purposes).  

Table 6-2. Pre-Test 2: Goodness of Fit Statistics of the Measurement Model 
of Relative Advantage 

Statistic Value 

df 30 

p-value .003 

GFI(≥.90)* .957 

CFI(≥.95)* .993 

NFI(≥.90)* .984 

TLI(≥.80)* .989 

SRMR(≤.08)* .0158 

RMSEA(≤.06)* .059 

Notes. df = degrees of freedom. 

*Decision criteria are based on (Hu & Bentler 1999; MacKenzie et al. 2011; Straub et al. 2004).  

6.2.1 Specifying and Testing the Transitional Measurement Model  

The next purpose of this thesis was to test a more simplified version of the measurement 

model investigated previously, in which each sub-dimension of relative advantage is 

measured by one reflective indicator (i.e. item 1 for each sub-dimension; refer to Table 5-1). 

Figure 6-1 displays this measurement model. MacKenzie et al. (2005) refer to this type of 

second-order measurement model as a transitional model that is conceptually equivalent to 

the measurement model tested previously (i.e. with two items per sub-dimension) but 

empirically different. The reason for examining such measurement model is the interest of 

this thesis in attaining a more parsimonious measurement of the construct of relative 

advantage. In this vein, Scott and Marshall (2005, p. 477) defined parsimony as “the 

principle that the best statistical model among all satisfactory models is that with the fewest 

parameters”. Hence, this thesis was interested in testing and validating such parsimonious 
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measurement model of the construct of relative advantage in order to encourage its 

inclusion in future empirical studies.  

 

Figure 6-1. Transitional Measurement Model of Relative Advantage 

In setting up this transitional model, one path between the reflective first-order sub-

dimensions and the second-order construct was fixed to 1.0 (Bollen, 1989; MacCallum & 

Browne, 1993; MacKenzie et al., 2011). Also, following MacKenzie et al. (2005), the item 

level error terms were fixed to 0 for all the items representing the first-order sub-

dimensions.  

To attain a parsimonious set of 5 items (i.e. one item per sub-dimension), the current work 

repeated the approach proposed Little et al. (1999) that was followed previously in step 6 



Chapter 6 Re-Examining Scale Properties and Assessing the Validity of the Scale 

148                                                                                                                                                              
 

earlier (refer to Section 5.3.2). The set of 5 items that eventually used reproduced the same 

construct inter-correlations (i.e. between relative advantage and perceived ease of use) 

attained using the complete set of 10 items. Once again, it should be stressed here that this 

approach assures that the core theoretical meaning of the construct is not affected by 

reducing the number of items from the original 16 to 10 (refer to Section 5.3.2) and then 

from 10 to 5 as discussed here. 

Table 6-3 shows the results of the statistical tests of reliability and validity using this 

transitional model. Once again, the results gained using this transitional model (i.e. using 

one item per sub-dimension) were similar to those gained using the second-order model (i.e. 

using 2 items per sub-dimension).  

Table 6-3. Pre-test 2 (Transitional Measurement Model): Psychometric 
Properties and Descriptive Statistics for First- and Second-Order Constructs 

 Construct Name 

Loading 
on 2

nd
 

order 
1

st
 order 

SMC CR AVE Mean SD 

First-order sub-dimensions 

Economic profitability 
(EP 1) 

.70 .50 NA NA 5.22 1.44 

Time and effort savings 
(TES 1) 

.94 .89 NA NA 5.74 1.36 

Immediacy of the reward  
(IMR 1) 

.95 .91 NA NA 5.72 1.40 

Place independent use  
(PIU 1) 

.84 .71 NA NA 5.64 1.49 

Queue avoidance 
(QA 1) 

.86 .75 NA NA 5.96 1.26 

Second-order construct 

Relative advantage N/A 
 

0.93 0.75 N/A N/A 

Notes. SMC=SquaredMultipleCorrelation;CR=FornellandLarcker’s(1981)constructreliability

Index;AVE=AverageVarianceExtracted;Cron.α=CronbachAlpha;SD=StandardDeviation. 
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The noticeable difference in results, however, is that the transitional measurement model 

showed significant improvements in model fit statistics. Table 6-4 includes the goodness of 

fit statistics of the measurement model and shows that the chi-square statistic for this 

transitional model was non-significant (p > .05) with a GFI statistic of .99. These results, 

arguably, reflect the parsimony of this transitional measurement model (Note: Appendix E 

also includes these results for comparison purposes).  

Table 6-4. Pre-Test 2: Goodness of Fit Statistics of the Transitional 
Measurement Model of Relative Advantage 

Statistic Value 

df 5 

p-value .082 

GFI(≥.90)* .985 

CFI(≥.95)* .996 

NFI(≥.90)* .992 

TLI(≥.80)* .992 

SRMR(≤ .08)* .0134 

RMSEA(≤.06)* .061 

Notes. df = degrees of freedom. 

*Decision criteria are based on (Hu & Bentler 1999; MacKenzie et al. 2011; Straub et al. 2004).  

6.3. Step 8: Assess Scale Validity 

This step concerns the assessment of the scale validity. MacKenzie et al. (2011) indicated 

that the purpose of this step is to assess the extent to which the items of the focal construct  

(1) are accurate representations of the underlying construct (through 

experimental manipulation or comparing groups known to differ on 

the construct), (2) adequately capture the multidimensional nature of 

the construct, (3) are distinguishable from the indicators of other 

constructs (discriminant validity), and (4) are related to the measures 



Chapter 6 Re-Examining Scale Properties and Assessing the Validity of the Scale 

150                                                                                                                                                              
 

of other constructs specified in the construct’s theoretical network 

(nomological validity) (p. 317).  

6.3.1. Known-Groups Comparison 

MacKenzie et al. (2011)  indicated that the use of experimental procedures (i.e. direct 

manipulation of the construct, videotape observations) may be more appropriate for 

validating scales that purport to measure different outcome situations (e.g. performance, 

emotional displays) than it is for validating scales that purport to measure internal states 

(e.g. attitudes, beliefs, values). Similar to other scales within the IS literature (e.g. Davis’ 

(1989) scales of perceived usefulness and perceived ease of use) the newly developed multi-

dimensional scale in this work purports to measure people beliefs, which are subjective in 

nature, regarding the technology in question. Hence, it was concluded that the experimental 

procedures were inappropriate methods for validating the multi-dimensional scale 

developed by this thesis.  

MacKenzie et al. (2011) also suggested another method called ‘known-groups comparison’ 

that can be used for establishing the validity of newly developed scales. The known-group 

comparison method aims to test whether the scale scores attained from a group, with a 

recognised difference, vary from the scale scores attained from other groups (MacKenzie et 

al., 2011). Although MacKenzie et al. (2011) indicated that the known-groups comparison 

method is somewhat weaker than the aforementioned experimental procedures, they stated 

that “it is surprising that this method has rarely been used in management and MIS 

[Management Information Systems] research” (320). Thus, it was decided to use this 

method to validate the multi-dimensional scale of relative advantage. 

To conduct the known-groups comparison method, the current work used the whole sample 

of 942 individuals (refer to Section 5.2). One recognised difference amongst participants in 
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this sample was whether they have a prior experience with similar e-government websites 

studied herein (i.e. specifically: transportation-related online services website). The survey 

demographic questions included the following categorical (i.e. yes or no) question:   

Have you ever used the online services website provided by the department of transport in 

the state where you live (for example: pay your registration; renew your licence; change 

your address etc.)?  

Thus, the sample was divided into two on the basis of the respondents’ answers to this 

question. There were 534 individuals who reported that they have used similar online 

services website before (i.e. adopters). The remaining 408 individuals reported that they 

never used similar online services website before (i.e. non-adopters). Appendix F
1
 includes 

respondent demographics for both the adopter and non-adopter groups.  

The diffusion of innovation theory postulates that adopters should have more positive 

perceptions of using the technology under consideration than non-adopters (Moore & 

Benbasat, 1991). Thus, by extension, it is postulated in this thesis that adopters should score 

higher (i.e. in the positive direction) than non-adopters on all the sub-dimensions of the 

multi-dimensional scale of relative advantage. Therefore, the following hypothesis is 

offered: 

H1. Adopters will score higher than non-adopters on the scale of relative advantage. 

Tests of Measurement Invariance across the Adopter and Non-Adopters 

Before conducting the aforementioned known-groups comparison method, however, it was 

decided to test for measurement invariance across these two groups (i.e. adopters and non-

                                                           
1
Similar to Pre-test 1 and Pre-test 2, the respondent demographics of both the adopter and non-

adopter groups include many variables; thus, to avoid overwhelming readers, it was decided not to 

report them in the body of this thesis.   
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adopters) using a multi-group CFA. In this vein, Vandenberg and Lance (2000) stated that 

“the establishment of measurement invariance across groups is a logical prerequisite to 

conducting substantive cross-group comparisons (e.g. tests of group mean differences, 

invariance of structural parameter estimates)” (p. 4). The current work followed the 

procedure prescribed by Byrne and Stewart (2006) in testing for invariance of a second-

order structure. Thus, the baseline model for each group was developed separately Byrne 

and Stewart (2006). Table 6-5 includes the goodness of fit indices of these baseline models, 

in which with the exception of RMSEA, all the other fit indices were within the 

recommended cut-off values (Hu & Bentler, 1999; MacKenzie et al., 2011; Straub et al., 

2004).  

Table 6-5. Model Fit Statistics for Baseline and Multi-Group Models 
(Adopters vs. Non-adopters) 

 Adopters (n = 534) Non-adopters (n = 408) Configural model 

df 30 30 60 

GFI(≥.90) .920 .902 .912 

AGFI(≥.80) .853 .819 .838 

CFI (≥.95) .968 .965 .967 

NFI(≥.90) .964 .960 .962 

TLI(≥.80) .952 .948 .950 

SRMR(≤.08)    .0299    .0281    .0299 

RMSEA(≤.06) .116 .126 .085 

Notes. df = degrees of freedom. 

*Decision criteria are based on (Hu & Bentler 1999; MacKenzie et al. 2011; Straub et al. 2004).  

Following this, a hierarchical ordering of 5 nested models with increasing equality 

constraints  was then used to test for (1) configural invariance, (2) metric invariance (i.e. 

factor loadings) of the first-order structure, (3)  metric invariance of the second-order 

structure, (4) scalar invariance (i.e. intercepts) of the first-order structure, and (5) scalar 

invariance of the first-order structure. As suggested by Byrne and Stewart (2006), the 

configural model was used as a baseline against which all the other models are compared in 
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order to determine evidence for measurement invariance. More specifically, the current 

work used the difference in CFI statistic (i.e. ∆*CFI ) between the configural and each of the 

subsequent models, in which this difference should not exceed the .05 criterion (Little, 

1997). Table 6-6 includes the results of the tests of measurement invariance. The results 

suggested that the second-order structure operates equivalently across the adopters and non-

adopters groups because the difference in CFI between the configural model and each of the 

subsequent models does not exceeded the .05 criterion (Little, 1997). 

Table 6-6. Tests of Measurement Invariance across the Adopter and Non-
adopter Groups 

Model df CFI SRMR RMSEA 
Model 

Comparison ∆*CFI≤.05 

Model 1  
Configural, no 
constraints 

60 .967 .0299 .085 NA NA 

Model 2  
First-order factor 
loadings invariant 

65 .967 .0303 .082 2 vs. 1 .000 

Model 3  
First-and second-
order factor 
loadings invariant  

70 .966 .0303 .079 3 vs. 1 .001 

Model 4 
First-and second-
order factor 
loadings invariant; 
First-order 
intercepts invariant  

75 .966 
.0302 

 
.077 4 vs. 1 .001 

Model 5  
First-and second-
order factor 
loadings invariant; 
First- and second-
order intercepts 
invariant 

80 .957 .0307 .084 5 vs. 1 .010 
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Results of the Known-Group Comparison Method 

Given this evidence of measurement invariance across the adopter and non-adopter groups, 

this thesis then followed Moore and Benbasat (1991) in using the mean of items on each 

scale measuring each of the sub-dimension (i.e. by averaging the two items on each scale) in 

order to compare the scores of adopters versus non-adopters using the nonparametric Man-

Whitney U-test. Table 6-7 shows the results of these comparisons.  

Table 6-7. Known-groups Comparisons (Adopters Versus Non-adopters) 

Sub-dimension 
Name  

Adopter 
(n = 534) 

Non-adopters 
(n = 408) U-Test 

Z-
Scores p-value 

Validity 
support Mean SD Mean SD 

Economic profitability 5.40 1.35 4.58 1.49 -9.57 <.001 Supported 

Immediacy of the 
reward 5.99 1.20 5.06 1.47 -14.36 <.001 Supported 

Time and effort 
savings 6.12 1.20 5.26 1.45 -9.78 <.001 Supported 

Queue avoidance 6.29 1.13 5.49 1.44 -9.34 <.001 Supported 

Place independent 
use 6.14 1.15 5.16 1.52 -10.44 <.001 Supported 

This thesis found significantly higher scores in the hypothesised positive direction for the 

adopter group on all the sub-dimensions (see Table 6-7 above). Thus, H1 offered earlier was 

supported. Overall, the results of the known-groups comparison method are consistent with 

the diffusion of innovation theory and provide further support of the validity of the scales 

developed in this thesis.    
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6.3.2. Assessment of Nomological Validity  

As discussed earlier in step 5 (refer to Section 5.2.2) , the assessment of nomological 

validity of the focal construct is an integral and important part in the scale development 

procedure (MacKenzie et al., 2011). Thus, to assess the nomological validity of the 

conceptualised construct of relative advantage, the current work examined the effects of 

both relative advantage and perceived ease of use (i.e. as independent variables) on 

intention to use (i.e. as a dependent variable). Thus, the following main hypothesis is 

formulated: 

H2. Relative advantage will positively influence intention to use the Queensland 

Transport online services website. 

This examination of nomolgical validity is consistent with Bagozzi and Yi (1988, p. 129) 

who noted that  

it is not sufficient for determining construct validity to focus solely 

on semantic criteria of the language used to represent concepts and 

the relationship among concepts and operationalizations. Nor is it 

sufficient to examine only the empirical criteria of internal 

consistency of operationalizations or even convergent and 

discrimiminant validity. Rather, one must also consider the 

relationship of the concept under investigation to other concepts in 

an overall context of a theoretical structure.  

The hold-out sample of 250 individuals reported earlier in step 7 (refer to Section 6.2) was 

used to conduct the nomological validation tests. Figure 6-2 shows the structural model. 

Perceived ease of use is defined as “the degree to which a person believes that using a 
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particular system would be free of effort" (Davis, 1989, p. 320). While intention to use is a 

measure of the strength of an individual’s intention to use a particular IS (Davis, Bagozzi, & 

Warshaw, 1989). Measurement items for perceived ease of use and intention to use were 

adapted from Davis (1989) and Venkatesh and Davis (2000) respectively (refer to Table 5-

1).  

 

Figure 6-2. Pre-test 2: Structural Model 

Table 6-8 includes the goodness of fit statistics of the measurement model including the 

constructs of relative advantage, ease of use and intention to use (Note: Appendix E also 
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includes these results for comparison purposes). As shown in Table 6-8, the goodness of fit 

indices were all within the recommended cut-off values (Hu & Bentler, 1999; MacKenzie et 

al., 2011; Straub et al., 2004).  

Table 6-8. Goodness of Fit Statistics of the Measurement Model of Relative 
Advantage, Ease of Use, and Intention to Use 

Statistic Value 

df 69 

p-value .001 

GFI(≥.90)* .940 

CFI(≥.95)* .991 

NFI(≥.90)* .978 

TLI(≥.80)* .988 

SRMR(≤.08)* .0177 

RMSEA(≤.06)* .051 

Notes. df = degrees of freedom. 

*Decision criteria are based on (Hu & Bentler 1999; MacKenzie et al. 2011; Straub et al. 2004).  

Table 6-9 shows the results of the structural model. The second-order of construct of 

relative advantage explained 70 per cent of the variance in intention to use and was a 

significant predictor (β= .76; p < .001) of this outcome variable. The results also suggested 

that perceived ease of use has no significant effect on intention to use.  

Table 6-9. Pre-test 2: Structural Model Results 

 

Intention to Use 

R2 .698 

Relative advantage        .762*** 

Ease of use .087 

Notes. *p < 0.05, ** p < 0.01, *** p <0.001. 
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It should be noted that the current research study also tested a similar structural model to the 

one depicted in Figure 6-2 where the transitional measurement model of relative advantage 

(i.e. one item per sub-dimension) was used (refer to Section 6.2.1). Table 6-10 shows the 

goodness of fit statistics of this measurement model (Note: Appendix E also includes these 

results for comparison purposes).  

Table 6-10. Goodness of Fit Statistics of the Measurement Model of Relative 
Advantage (Transitional Model), Ease of Use, and Intention to Use 

Statistic Value 

df 24 

p-value .083 

GFI(≥.90)* .971 

CFI(≥.95)* .996 

NFI(≥.90)* .987 

TLI(≥.80)* .994 

SRMR(≤.08)* .0159 

RMSEA(≤.06)* .041 

Notes. df = degrees of freedom. 

*Decision criteria are based on (Hu & Bentler 1999; MacKenzie et al. 2011; Straub et al. 2004).  

As shown in Table 6-10, the goodness of fit indices were all within the recommended cut-

off values (Hu & Bentler 1999; MacKenzie et al. 2011; Straub et al. 2004). In addition, the 

results of this structural model (i.e. using the transitional measurement model of relative 

advantage) were identical to those reported in Table 6-9 above.     

6.3.3. Examining the Effects of Common Method Biases  
An important issue to consider when conducting tests of nomological validity of newly 

developed scales is to control for common method bias or variance (DeVellis, 2012; 

MacKenzie et al., 2011). Common Method Variance (CMV) refers to the “variance that is 

attributable to the measurement method rather than to the constructs the measures represent” 

(Podsakoff et al., 2003, p. 879). This is regarded a serious concern because measurement 
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items reflect not only their posited constructs but also measurement error (Bagozzi & Yi, 

1991). Measurement error can be divided into two components: random and systematic 

(Bagozzi & Yi, 1991; Numally, 1978; Podsakoff et al., 2003; Spector, 1987). Method 

variance is an example of a systematic measurement error that relates to the method of data 

collection employed (Bagozzi & Yi 1991). Podsakoff et al. (2003) indicated that the 

examination of CMV is highly important in survey research that measure constructs with 

perceptual questions with a survey instrument at the same point in time, which is the case in 

this thesis. 

Thus, to further validate the structural model results reported in Table 6-9 above, the current 

work examined the effect of common method bias on these result. To account for common 

method bias, the marker-variable technique (Lindell & Whitney, 2001; Malhotra, Kim, & 

Patil, 2006) was employed. Using this technique, the current work used the smallest 

correlation between the constructs in the measurement model (i.e. r = .743; between ease of 

use and intention to use) as a conservative estimate of CMV (Lindell and Whitney 2001; 

Malhotra et al. 2006). The current work then used this estimate to produce the CMV-

adjusted correlation between ease of use and relative advantage (i.e. the only correlation in 

the structural model; Refer to Figure 6-2 above) using the following formula:  

𝑟𝐴 =
𝑟𝑈 − 𝑟𝑀

1 − 𝑟𝑀
 

Where rA = CMV-adjusted correlation; rU =uncorrected correlation; and rM: smallest 

correlation between the constructs (Malhotra et al., 2006, p. 1868). A path analysis was then 

then conducted using the CMV-adjusted correlation between ease of use and relative 

advantage (i.e. r = .39) as an input to obtain the CMV-adjusted structural relationships and 

explained variance (Malhotra et al. 2006).  
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Table 6-11 shows the results of these tests. The results suggested that the CMV-adjusted 

structural relationships and explained variance were not widely different from the original 

estimates. That is, after controlling for CMV effects, the significant path coefficient from 

relative advantage to intention to use in the original estimate (i.e. β =.762; p < 0.001) 

remains significant (i.e. β = .699; p < 0.001). Also, following Malhotra et al. (2006), this 

thesis conducted chi-square difference tests to compare these two significant paths 

estimates, and the results showed that the original estimates were not statistically different 

from the CMV-adjusted estimates.  

Table 6-11. The Possible Effects of CMV: Original and CMV-adjusted 
Structural Relationships and Explained Variances 

 Original Estimates Adjusted Estimates 

Structural Paths (Effect: IU) 

β(RA)      .762***     .699*** 

β(EU) .087 .092 

Predictive Power 

SMC (IU) .698 .564 

Notes. IU: Intention to Use; RA: Relative Advantage; EU: Ease of Use; SMC: Squared Multiple 

Correlation. 

*p < 0.05, ** p < 0.01, *** p <0.001. 

In sum, these results enabled this thesis to conclude that CMV does not seriously distort the 

validity of the results of the structural model reported earlier in Table 6-9.  

6.3.3. Assessment of the Adequacy of the Multi-dimensional 

Structure 

To assess the adequacy of the multi-dimensional structure of the conceptualised construct of 

relative advantage, this thesis followed Mackenzie et al. (2011) in investigating the 

magnitudes of the direct relationships between the sub-dimensions and the consequence 
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construct of intention to use. Using the structural model depicted in Figure 6-2 above, the 

current work followed Mackenzie et al.’s (2011) advice in inspecting the modification 

indices to see whether a constrained direct path from one of the sub-dimension to intention 

to use would suggest an improvement to model fit (see the dotted lines arrows in Figure 6-3 

below). The modification indices did not suggest any path to be freed, which means that 

none of the direct paths between the sub-dimensions and intension to use were significant. 

Therefore, given these results, it is reasonable to conclude that the hypothesised 

measurement is supported. Figure 6-3 depicts the idea of assessing the adequacy of the 

hypothesised multi-dimensional structure. 

 

Figure 6-3. Assessing the Adequacy of the Hypothesised Multi-dimensional 

Structure (adapted From: Mackenzie et al., 2011, p. 322) 
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6.3.4. Assessment of Discriminant Validity 

To test for discriminant validity, the following research question is posed: 

RQ 1.2. Are the indicators of relative advantage distinguishable from the indicators of 

ease of use?   

To provide an answer to the above research question, for each pair of constructs in the 

structural model (refer to Figure 6-2 above), this thesis compared each construct’s AVE to 

the square of the correlation between the constructs (Fornell & Larcker, 1981; MacKenzie et 

al., 2011). Table 6-12 includes the results of these tests.  

Table 6-12. Pre-test 2: Discriminant Validity Analysis 

Second-order Model* 

 1 2 3 

1. Ease of use   0.90   

2. Relative advantage 0.68 0.88  

3. Intention to use  0.69 0.91 
 

Transitional Model** 

 1 2 3 

1. Ease of use   0.90   

2. Relative advantage 0.68 0.75  

3. Intention to use  0.69 0.91 

Notes. The diagonal elements are the AVEs; the off-diagonal elements are the squared correlation 

among the constructs. Discriminant validity is demonstrated when the diagonal elements are greater 

than the off-diagonal elements.    

* Each sub-dimension of relative advantage was measured by two reflective indicators. 

** Each sub-dimension of relative advantage was measured by one reflective indicator. 

 

The results shown in Table 6-12 suggested that, for each pair of construct, the AVE’s for all 

constructs were greater than the square correlation between each pair, thus providing 

evidence of discriminant validity (Fornell & Larcker, 1981; MacKenzie et al., 2011). Table 
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6-12 above also includes the results of discriminant validity analysis using the transitional 

measurement model of relative advantage (refer to Section 6.2.1), of which provide further 

evidence of discriminant validity.  

It should be noted here that even though the discriminant validity was methodologically 

supported, the correlation between the constructs of perceived ease of use and relative 

advantage is too high (i.e. r = .82). This result, however, is not inconsistent with prior 

research on e-government adoption. For instance, Chan et al. (2010) found a high 

correlation (r = .77) between effort expectancy (another label for ease of use) and 

performance expectancy (another label for perceived usefulness). Since the construct of 

relative advantage as conceptualised in this thesis includes the sub-dimension of ‘time and 

effort savings’ found in prior research to represent the conceptual domain of perceived 

usefulness (Van Slyke et al. 2008), it would be reasonable for the constructs of relative 

advantage and perceived ease of use to produce such a correlation in this study. 
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6.4. Chapter Summary 

The aim of this chapter was to discuss: (1) the re-examination the scale properties and (2) 

the validation of the scale. The chapter started with a description of the tests used to re-

evaluate the psychometric properties of the scale then provided a discussion of the 

procedures used to validate the multi-dimensional scale of relative advantage. These 

procedures were: (1) Known-group comparison method; (2) Assessment of the adequacy of 

the multi-dimensional structure; (3) Assessment of nomological validity; and (4) 

Assessment of discriminant validity. The results of these procedures, as reported in the 

chapter, confirmed the validity of the multi-dimensional scale developed in this thesis. 

The results supporting the scale validity discussed in this chapter pave the way for further 

examinations of the scale to be discussed in Chapter 7 ‘Cross-Validating the Scale and 

Norm Development’.  
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Chapter 7 Cross-Validating 

the Scale and Norm 

Development 
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7.1. Chapter Introduction  

The aim of this chapter is to discuss: (1) the cross-validation of the scale and (2) the scale’s 

developed norms. To cross-validate the multi-dimensional scale of relative advantage, this 

thesis conducted tests of measurement invariance across two cross-cultural samples. The 

norms of the scale are then discussed to guide future work in different research settings. 

The chapter is arranged as follows. Section 7.2 describes the cross-validation study (i.e. 

Study 2) including its research objectives and strategy. Section 7.2 also discusses the results 

of cross-validation of the psychometric properties of the scale using two cross-cultural 

samples. Section 7.3 then discusses the scale’s developed norms. Finally, section 7.4 

summarises the chapter.  
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7.2. Step 9: Cross Validate the Scale (Study 2) 

The following step in the scale development procedure is to cross validate the psychometric 

properties using a new sample. This new sample should represent another population to 

which the focal construct is expected to apply (MacKenzie et al., 2011). Thus, to cross 

validate the scale, Study 2 was conducted. For the purpose of Study 2, the current work 

collected data from 135 Saudi citizens who are current users of a mandatory e-government 

website called Absher (i.e. provided by the Ministry of Interior in Saudi Arabia and translated 

into English to something like ‘at your service’). This context provided this thesis with 

opportunities to not only cross validate the psychometric properties of the scale, but also to 

further assess the focal construct’s nomological validity using satisfaction, rather than 

intention to use, as the dependent variable, which is a more suitable dependent variable for 

mandatory technology use contexts (Brown, Massey, Montoya-Weiss, & Burkman, 2002; 

Brown, Venkatesh, Kuruzovich, & Massey, 2008; Chan et al., 2010). In this vein, Chan et al. 

(2010) stated that  

The literature on technology adoption, marketing new technology 

products, and e-government provides the theoretical basis for 

studying mandatory adoption of e-government technology. First, 

based on prior research on technology adoption in mandated use 

contexts (Brown et al., 2002; Brown et al., 2008), citizens’ 

satisfaction, instead of their intention to use, is the relevant dependent 

variable in this study, as the adoption and use of smart cards [i.e. the 

technology under investigation] is mandatory (p. 523). 

It should be noted that this IT usage context share similarities with the one used to pre-test 

the multi-dimensional scale of relative advantage (i.e. QT online services website; refer to 
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Chapters 5 and 6). That is, both Absher and QT websites are provided through traditional 

websites (i.e. desktop websites) and have the brick-and-mortar service method as their 

immediate precursor (note: this information about Absher and QT websites is valid at the 

time of data collection). The noticeable difference between Absher and QT websites, 

however, is that the former is entirely mandatory for citizens to use (i.e. replaced the brick-

and-mortar service method) while the latter is voluntary.   

7.2.1. Research Objectives and Strategy for Study 2 

The main objective of Study 2 is: To cross-validate the psychometric properties of the multi-

dimensional scale of relative advantage. Table 7-1 includes a number of research concepts 

and their application to Study 2.  

Table 7-1. Research Objective, Design, and Method, and Time of Data 
Collection for Study 2 

Research Concept Study 2 

Research Objective 

Main Objective: To cross-validate the psychometric properties of 

the multi-dimensional scale of relative advantage. 

 Secondary Objective 1: To re-examine the scale’s reliability

and convergent validity. 

 Secondary Objective 2: To further examine the scale’s

nomological validity using a different outcome variable (i.e. 

satisfaction).    

 Secondary Objective 3: To test for measurement invariance 

between the developmental sample (i.e. Australian sample; n 

= 250) and the validation sample (i.e. Saudi sample; n = 135).  

   
Research Design Descriptive Survey (Cross-sectional) 

Research Method  
Use of Quantitative data. Online questionnaire (a total of 12 items 

to be assessed using a seven-point Likert-type response format). 

 
Data Collection Started on February 28, 2016 and ended on March 3, 2016. 

The overall strategy of Study 2 is depicted in Figure 7-1.   
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Figure 7-1. Research Strategy for Study 2: A Flow Diagram (adapted from: 

Gable, 1994, p. 118) 
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 As shown in Figure 7-1, the research strategy for Study 2 includes the following phases: (1) 

Survey translation; (2) Validation and cross-validation; and (3) Reporting. These phases are 

discussed in detail in the following sections.  

Survey Translation  

Given that this phase is to be conducted in Saudi Arabia where Arabic is the official 

language, the survey instrument translation and back-translation between English and Arabic 

were conducted independently by two bilinguals (Brislin, 1970). The participants were one IS 

academic and one professional translator who are both bilinguals with Arabic as their first-

language. The IS academic has a prior experience in using the back-translation method in 

their prior research and thus was targeted for participation by this thesis. The IS academic 

was sent an email invitation that includes information about this thesis and a description of 

what needed to be done (see Appendix A). The IS academic translated the items from English 

to Arabic. Then the professional translator blindly translated the items back to English. This 

thesis then compared the two English versions (i.e. the original and back-translated) and 

found no serious semantic discrepancies.  

For this survey instrument, the current work strictly followed the same design features (e.g. 

number of questions/items per screen) used for Pre-test 1, which was pre-tested by two 

individuals (refer to Section 5.2.2 in Chapter 5). Thus, it was concluded that the instrument is 

ready for data collection from the Saudi participants. Appendix G includes The Arabic 

version used for the purpose of Study 2.   

Sampling Technique  

Consistent with Crowe and Sheppard (2012) and as shown in Figure 7-2, the current work 

defines the sampling technique (i.e. scheme, size and process) used for Study 2. A non-

probability convenience sampling scheme was used in the current work with the aim of 
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including any Saudi citizen who is formally registered in the Absher system. Collins et al. 

(2007) indicated that the convenience sampling scheme refers to the researcher’s approach in 

“Choosing settings, groups, and/or individuals that are conveniently available and willing to 

participate in the study” (p. 272). 

 

Figure 7-2. Sampling Technique for Study 2 (adapted from: Crowe & Sheppard, 

2012, p. 1498) 

To reach the targeted participants, the current work sent invitations (i.e. including the link to 

the survey) to five Saudi associations and groups in Twitter. The current work favoured this 

method of contacting respondents for two reasons. First, as of March 2014, Saudi Arabia has 

more than 2.4 million active users in Twitter, accounting for over 40% of all active users in 

the Arab region (i.e. a total of 22 countries studied) (see Mourtada and Salem 2014). This 

provides this thesis with a convenience sample frame to represent Absher users. Second, and 
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most importantly, the profile of individuals in this sample frame closely matches that of the 

current users of Absher online services (i.e. current Internet users).   

To decide on the sample size and as shown in Figure 7-2 above, the current work used a 

probability technique based on statistical criteria (Crowe & Sheppard, 2012) with the aim of 

achieving an acceptable overall model fit in SEM by following Bagozzi and Yi (1988) who 

recommended a satisfactory ratio of 5 or more responses per free parameter within the 

measurement model (i.e. ratio ≥ 5:1). Given that the measurement model contains 19 free 

parameters, the ratio of the chosen sample size to the number of free parameters is 7.1:1, 

which is consistent with Bagozzi and Yi’s (1988) recommendation. 

In addition, the sampling process denotes the eligibility criteria for respondents to be included 

in the sample (Crowe & Sheppard, 2012). Two inclusion criteria were applied: (1) the 

respondent should be a Saudi citizen and (2) should formally be registered in Absher system.  

Accordingly, the current work used the following two qualifying questions at the beginning 

of the survey. The first question was: Are you Saudi citizen? Respondents who answered 

‘No’ to this question were disqualified from taking the survey and were directed to a ‘thank 

you’ page thanking them for their interest and describing that they did not fit the criteria 

required for participating in the study. While respondents who answered ‘Yes’ to the above 

question were qualified to provide an answer to the second question, which was: Are you 

formally registered in Absher? Similar to the above strategy, respondents who answered ‘No’ 

were disqualified while those who answered ‘Yes’ were qualified. Figure 7-3 and 7-4 include 

screenshots from the online survey showing these two qualifying questions.  
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Note. The English text in this image was not included in the actual online survey used for data 

collection. The actual online survey was administered in Arabic text only. The student researcher 

translated the Arabic text in this image for clarification purposes. 

Figure 7-3. Screenshot of the First Qualifying Question of Study 2  

As indicated above, only Respondents who answered ‘Yes’ to the above question in Figure 7-

3 were qualified to the next page of the survey (see Figure 7-4 below). 

It should be noted that the current work has provided a description of the enrolment process 

to Absher system to describe who the current users are (i.e. in the same survey page in which 

the second qualifying question mentioned above was asked; see Figure 7-4 below). This was 

deemed important given that the Absher online services website also provides a number of 

public query services for non-registered users. Thus, this information would help in 

alleviating this confusion and would permit the current work to reach the targeted segment 

more carefully.            
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Note. The English text in this image was not included in the actual online survey used for data 

collection. The actual online survey was administered with Arabic text only. The student researcher 

translated the Arabic text in this image for clarification purposes. 

Figure 7-4. Screenshot of the Second Qualifying Question of Study 2 

Once again, only respondents who answered ‘Yes’ to the question in Figure 7-4 above were 

qualified to answer the survey. Those qualified respondent were then provided with several 

pages of information describing the objectives of current work and described what they will 

be asked to do (see Appendix A). In addition, although the use of Absher is mandatory for 

both Saudi citizens and foreign residents, only Saudi citizens were targeted in this study for 

one important reason. That is, the assessment of the relative advantage of using Absher online 

services (i.e. the innovation) over the brick-and-mortar service method (i.e. the innovation’s 

precursor) would be more reasonable if it comes from individuals who experienced this prior 

service method. Given that Absher has been in operation for more than two years now (i.e. at 

the time of data collection; see Table 7-1 above), the current work included only Saudi 

citizens who have more likelihood of experiencing the brick-and-mortar transaction method 

than foreign residents.  
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Although Absher can be used by citizens to finalise services with six government agencies 

(i.e. Ministry of Interior Diwan, Emirates, Department of Traffic, Department of Civil 

Affairs, and Department of Passports), this thesis only investigated the relative advantage of 

using the online services provided by last three departments in order to narrow the focus of 

the study and to avoid overburdening the respondents.  

In total, 150 responses were collected. As indicated earlier (see Table 7.1), the data collection 

for this phase started on February 28, 2016 and ended on March 3, 2016. Given that all 

responses were collected in four consecutive days with no reminder strategy employed, the 

test of non-response bias and the comparison of early vs. later responses were impractical 

(Churchill, 1979; Hoehle & Venkatesh, 2015). 

The current work then securitised these responses and excluded respondents who provided 

incorrect answers to two reverse-coded items. This has resulted in 135 usable responses. 

Table 7-2 includes the respondent demographics. 

As shown in Table 7-2 below, 15 (11.1%) of the respondents were female. In terms of the 

respondents’ age group, 4 (3.0%) were between 18 and 24 years of age, 65  (48.1%) were 

between 25 and 34 years of age, 39 (28.9%) were between 35 and 44 years of age, 20 

(14.8%) were between 45 and 54 years of age, and 6  (4.4%) were between 55 and 64 years of 

age, and 1 (0.7%) respondent was 65 years of age or older.  

In terms of the respondents’ education level, 16 (11.9) reached the school level, 27 (20.0%) 

reached the advanced diploma and diploma level, 48 (35.6%) hold bachelor degrees, 3 (2.2%) 

reached the graduate diploma level, 32 (23.7%) hold master degrees, and 9  (6.7%) holds a 

Ph.D. degree.  
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 Table 7-2. Study 2: Respondent Demographics 

Variable Category n = 135 % 

Gender 
Female 15 11.1 

Male 120 88.9 

Age 

18-24 4 3.0 

25-34 65 48.1 

35-44 39 28.9 

45-54 20 14.8 

55-64 6 4.4 

65 or older 1 0.7 

Education Level (highest 
qualification attained) 

School level  16 11.9 

Advanced diploma / diploma  27 20.0 

Bachelor degree  48 35.6 

Graduate diploma  3 2.2 

Master degree  32 23.7 

Ph.D. degree 9 6.7 

Current occupation 

Employed in the public sector 77 57.0 

Employed in the private sector 30 22.2 

Self-employed 6 4.4 

Student 6 4.4 

Student and employed part-time 2 1.5 

Retiree 8 5.9 

Other 6 4.4 

Monthly income (Saudi 
Riyal)* 

3000 or less 5 3.7 

3001-6000 12 8.9 

6001-9000 18 13.3 

9001-12000 25 18.5 

12001-15000 18 13.3 

15001-18000 14 10.4 

18001-21000 10 7.4 

21001-24000 3 2.2 

24001-27000 6 4.4 

27001-30000 3 2.2 

More than 30000 16 11.9 

Not applicable  5 3.7 

Internet usage experience  

Under 1 year 1 0.7 

1-3 years 9 6.7 

4-7 years 27 20.0 

8-11 years 29 21.5 

More than 11 years 69 51.1 

Absher system usage 
experience   

Less than 3 months 5 3.7 

3-6 months 11 8.1 

7-11 months 12 8.9 

1-1.5 years 39 28.9 

1.6 - 2 years 27 20.0 

More than 2 years 41 30.4 

Experience with the brick-
and-mortar service method  

Yes  130 96.3 

No 5 3.7 
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Note. *1 Saudi Riyal = .26 United States Dollar (fixed exchange rate). 

With regards to the respondents’ current occupation, 77 (57.0%) were employed in the public 

sector, 30 (22.2%) were employed in the private sector, 6 (4.4%) were self-employed, 6 

(4.4%) were students, 2 (1.5%) were students and employed part-time, and 8 (5.9%) were 

retirees, and 6 (4.4%) respondents fell into the category of ‘other’.  

Furthermore, in terms of the respondents’ monthly income in Saudi Riyal (SR), 5 (3.7%) had 

an income of SR3000 or less, 12 (8.9%) had an income between SR3001 and SR6000, 18 

(13.3%) had an income between SR6001 and SR9000, 25 (18.5%) had an income between 

SR9001 and SR12000, 18 (13.3%) had an income between SR12001 and SR15000, 14 

(10.4%) had an income between SR15001 and SR18000, 10 (7.4%) had an income between 

SR18001 and SR21000, 3 (2.2%) SR21001 and SR24000, 6 (4.4%) had an income between 

SR24001 and SR27000, 3 (2.2%) had an income between SR27001 and SR30000, 16 

(11.9%) had an income of more than SR30000, and 5 (3.7%) of respondents fell into the 

category of “Not applicable”.  

Additionally, in regards to the respondents’ experience in using the Internet, 1 (0.7%) had an 

experience of under one year, 9 (6.7%) had experience between one and three years, 27 

(20.0%) had experience between four and seven years, 29 (21.5%) had experience between 

eight and eleven years, and 69 (51.1%) had more than elven years of experience in using the 

Internet. Furthermore, in terms of the respondents’ experience with the brick-and-mortar 

service method (i.e. the precursor of the Absher system), 130 (96.3%) had experienced this 

prior method while 5 (3.7%) had not.  

As for the respondents’ experience with the use of the Absher system, 5 (3.7%) had an 

experience of less than three months, 11 (8.1%) had an experience between three and six 

months, 12 (8.9%) had an experience between seven and eleven months, 39 (28.9%) had an 
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experience between ‘one year’ and ‘one year and five months’, 27 (20.0%) had an experience 

between ‘one year and six months’ and ‘two years’, and 41 (30.4%) had an experience of 

more than two years. Finally, in relation to whether the respondents had experienced the 

brick-and-mortar service method (i.e. Absher’s precursor), 130 (96.3%) indicated that they 

have had such an experience, while 5 (3.7%) indicated the contrary.  

7.2.2. Structural Model and Measurement Scales for Study 2 

Figure 7-5 depicts the structural model.  

 

Figure 7-5. Study 2: Structural Model  
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Satisfaction is best thought of as “an evaluation of the surprise inherent in product acquisition 

and/or consumption experience… it is the summary psychological state resulting when the 

emotion surrounding disconfirmed expectations is coupled with the consumer’s prior feelings 

about the consumption experience” (Oliver, 1981, p. 29).  

This thesis operationalised the construct of satisfaction using pre-validated scales (Brown et 

al., 2008; Chan et al., 2010). In addition, the items for the second-order construct of relative 

advantage were modified to represent the beliefs of current users of the Absher system (i.e. 

post-usage beliefs) (see Bhattacherjee, 2001; Bhattacherjee & Premkumar, 2004; Venkatesh, 

Thong, Chan, Hu, & Brown, 2011).  

The second-order construct of relative advantage was operationalised using 5 first-order 

reflective sub-dimensions each of which was measured using one indicator. In setting up this 

measurement model, one path between the first-order sub-dimensions and the second-order 

construct of relative advantage was set as 1. Similarly, one path between the reflective 

indicators and the construct of satisfaction was set as 1 (Bollen 1989; MacCallum and 

Browne 1993; MacKenzie et al. 2011). To achieve identification for the measurement model 

of the second-order construct of relative advantage, the item-level measurement error terms 

were fixed at 0 for all first-order sub-dimensions (MacKenzie et al., 2005).  

Table 7-3 lists the items used to measure the constructs in the structural model. 
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Table 7-3. Items Used to Measure Constructs Included in Study 2 

Construct Name Item used 

 All things considered, my continuing to use the System for government 
services is ... 

Satisfaction 
(adapted from S. A. 
Brown et al., 2008; 
Chan et al., 2010)  

 

SAT1.ExtremelyNegative…ExtremelyPositive. 

SAT2.ExtremelyBad…ExtremelyGood. 

SAT3.ExtremelyHarmful…ExtremelyBeneficial. 

Ease of Use  
(adapted from Davis, 
1989) 

 

EU1. Learning to use the System to finalise service is hard for me.* 

EU2. Learning to use the System to finalise service is easy for me.* 

Attitude  
(adapted from Taylor & 
Todd, 1995) 

ATT1. Finalising services using the System is a bad idea.* 

ATT2. Finalising services using the System is a good idea.* 

 Compared to going in person …  

Economic Profitability 
(new item) 

EP1. Finalising services using the System enables me to achieve more 
cost savings.   

Immediacy of the reward  
(new item) 

IR1. Using the System quickens my attainment of a completed service. 

Time and effort savings 
(new item) 

TES 1. Using the System enables me to finalise services with a reduced 
amount of time/effort. 

Queue avoidance  
(adapted from Mallat et 
al., 2009) 

QA1. Finalising services using the System would enable me to skip 
unpleasant queues. 

Place independent use 
(adapted from Mallat et 
al., 2009; Yoon & Kim, 
2007) 

PIU1. Using the System would enable me to accomplish services at my 
preferred place. 

 
Notes.Thewordsystemwasreplacedby“Absher”. 

* Items were used to check for response bias and were not included in any of the tests reported in 

this thesis. 
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As shown in Table 7-3, the current work also included the positively worded item for each 

reverse-coded item to assess the discrepancy between the answers and to eventually make a 

more informed judgement with regards to a response deletion (see Item EU1, EU2, ATT1, 

and ATT2 in Table 7-3).  

7.2.3. Re-examining Scale Properties  

The purpose of this section is to discuss: (1) the goodness of fit of the measurement model 

and (2) the psychometric properties of the scales. 

Table 7-4 shows the results of the goodness of fit statistics of the measurement model of 

relative advantage, of which were all within the recommended cut-off values (Hu & Bentler, 

1999; MacKenzie et al., 2011; Straub et al., 2004). It should be noted Appendix E also 

includes these results for comparison purposes.  

Table 7-4. Study 2: Goodness of Fit Statistics of the Measurement Model of 
Relative Advantage 

Statistic Value 

df 5 

p-value .262 

GFI(≥.90)* .981 

CFI(≥.95)* .996 

NFI(≥.90)* .982 

TLI(≥.80)* .991 

SRMR(≤.08)* .0306 

RMSEA(≤.06)* .047 

Notes. df = degrees of freedom. 

*Decision criteria are based on (Hu & Bentler 1999; MacKenzie et al. 2011; Straub et al. 2004).  

This thesis then assessed the psychometric properties of the scales as per the guidelines 

provided by MacKenzie et al. (2011). Hence, the validity of the set of indicators at the 

construct level (i.e. convergent validity) was first assessed by examining the AVEs of all 
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constructs. The results showed that the AVEs for relative advantage and satisfaction were 

0.58 and 0.70, respectively, which is above the recommended cut-off value of .50 (Fornell & 

Larcker, 1981; MacKenzie et al., 2011). Table 7-5 includes these results. 

Table 7-5. Study 2: Psychometric Properties and Descriptive Statistics for 
First- and Second-Order Constructs 

Construct 
Name Loading 

Item 
SMC 

Loading 
on 2

nd
 

order 
1

st
 order 
SMC Cron.α CR AVE Mean SD 

First-order constructs and sub-dimensions 

Satisfaction  
(SAT 1-3) 

.77 .60 

NA NA .87 0.87 0.69 6.37 1.04 .86 .75 

.86 .74 

Economic 
Profitability  
(EP 1) 

NA NA .64 .41 NA NA NA 5.66 1.74 

Time and effort 
savings  
(TES 1) 

NA NA .94 .88 NA NA NA 6.21 1.51 

Immediacy of 
the Reward  
(IMR 1) 

NA NA .76 .58 NA NA NA 6.08 1.30 

Place 
Independent 
Use  
(PIU 1) 

NA NA .86 .75 NA NA NA 6.25 1.39 

Queue 
Avoidance  
(QA 1) 

NA NA .51 .26 NA NA NA 6.06 1.69 

Second-order construct 

Relative 
Advantage  

NA NA NA NA NA 0.869 0.57 NA NA 

Notes. SMC=SquaredMultipleCorrelation;CR=Fornell andLarcker’s (1981) construct reliability

Index; AVE = Average Variance Extracted; Cron.α=CronbachAlpha;SD=StandardDeviation. 
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The current work then assessed the reliability of the set of indicators at the constructs level 

for both constructs of satisfaction and relative advantage. For the first-order construct of 

satisfaction, the results showed that the Cronbach’s alpha and Fornell and Larcker’ (1988) 

index of construct reliability values were .85 and .87 respectively, which were higher than the 

recommended threshold of .70 (Fornell & Larcker, 1981; MacKenzie et al., 2011). For the 

second order construct of relative advantage, the Fornell and Larcker’ (1988) index of 

construct reliability value was .87, thus demonstrating the reliability of the set of first-order 

sub-dimensions (i.e. as indicators) at the second-order construct level. These results are 

included in Table 7-5 above.  

The current work then evaluated the validity and the reliability of the individual Indicator. 

For the construct of satisfaction, the validity of each indicator was evaluated by examining 

the significance of the relationship between it and the first-order construct. All relationships 

were significant (i.e. Z > 1.96; p < .001 in all cases) (Bagozzi & Yi, 1988; MacKenzie et al., 

2011). Following this, the squared multiple correlation for each indicator measuring the 

construct of satisfaction was examined. The results showed that the squared multiple 

correlations ranged from .60 to .75, which is higher than the cut-off of .50 (Bagozzi & Yi, 

1988; MacKenzie et al., 2011) demonstrating the validity and reliability of the indicators. 

These results are included in Table 7-5 above. 

As for the second-order construct of relative advantage, the validity of each first-order sub-

dimension was examined by inspecting the significance of relationship between it and the 

second-order construct (i.e. factor loadings) (MacKenzie et al., 2011). The results showed 

that all the relationships between the first-order sub-dimensions and the second-order 

construct were statistically significant (i.e. Z > 1.96; p < .001 in all cases).  
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This thesis then assessed the degree of validity and reliability of each sub-dimension (i.e. as 

an indicator of the second-order) by examining the squared multiple correlation. The result 

showed that the squared multiple correlations for the first-order sub-dimensions ranged from 

.260 to .886, with two sub-dimensions (i.e. Queue Avoidance [.28] and Economic profitability 

[.42]) below the desired cut-off of .50 (Bagozzi & Yi, 1988; MacKenzie et al., 2011). In such 

situations, Mackenzie et al (2011, p. 316) stated that researchers should consider “eliminating 

first-order sub-dimensions that fail to have significant loadings on the second-order construct, 

or first-order sub-dimensions with weak (but significant) loadings if the average variance 

extracted by the second-order construct is less than .50” (p. 316). Consistent with this 

recommendation, the current work decided to keep these two first-order sub-dimensions for 

the following reasons. First, the results confirmed the significance of the relationships 

between these two first-order sub-dimensions and the second-order construct (i.e. z > 1.96; p 

< .001 in both cases). Second, the AVE for the second-order construct was above the desired 

threshold of .50. Table 7-5 above includes these results.  

7.2.4. Assessment of Nomological Validity 

The current work re-assessed the nomological validity of the second-order construct of 

relative advantage by examining its effect on the construct of satisfaction (see Figure 7-5 

above). Thus, the following hypothesis is set forth: 

H3. Relative advantage will positively influence satisfaction with current use of ‘Absher’ 

system 

Table 7-6 shows the results of the goodness of fit statistics of the measurement model used to 

conduct this test of nomological validation, of which were all within the recommended cut-

off values (Hu & Bentler, 1999; MacKenzie et al., 2011; Straub et al., 2004).  
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Table 7-6. Study 2: Goodness of Fit Statistics of the Measurement Model of 
Relative Advantage and Satisfaction 

Statistic Value 

df 19 

p-value .188 

GFI(≥.90)* .960 

CFI(≥.95)* .991 

NFI(≥.90)* .962 

TLI(≥.80)* .987 

SRMR(≤.08)* .0397 

RMSEA(≤.06)* .045 

Notes. df = degrees of freedom. 

*Decision criteria are based on (Hu & Bentler 1999; MacKenzie et al. 2011; Straub et al. 2004).  

The results of the structural model (see Figure 7-5 above) showed that the construct of 

relative advantage was a significant determinant (β = .65; p < .001) of satisfaction (R
2
 = 

42%), thus providing further support for the nomological validity of this thesis’s 

conceptualisation of relative advantage.  

7.2.5. Assessment of the Adequacy of the Multi-dimensional 

Structure 

The current work used the nomological network to further assess the validity of the proposed 

multi-dimensional structure of the construct of relative advantage (Edwards, 2001; 

MacKenzie et al., 2011). For this examination, following Mackenzie et al. (2001), the 

modification indices were inspected to see whether a constrained direct path from one of the 

sub-dimension to satisfaction would suggest an improvement to model fit. The modification 

indices did not suggest any path to be freed, which means that none of the direct paths 

between the sub-dimensions and satisfaction were significant. Given these results, it is 

reasonable to conclude that the hypothesised multi-dimensional measurement model by this 

thesis is supported.   
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7.2.6. Assessment of Discriminant Validity 

To test for discriminant validity, the current work poses the following research question: 

RQ1.3. Are the indicators of relative advantage distinguishable from the indicators of 

satisfaction?   

To answer this research question, the current work compared the AVEs for the constructs of 

relative advantage and satisfaction to the square of the correlation between these constructs 

(Fornell & Larcker, 1981; MacKenzie et al., 2011). Table 7-7 includes these results.  

Table 7-7. Study 2: Discriminant Validity Analysis  

 
1 2 

1. Satisfaction   0.69  

2. Relative advantage 0.42 0.58 

Notes. The diagonal elements are the AVEs; the off-diagonal elements are the squared correlation 

among the constructs. Discriminant validity is demonstrated when the diagonal elements are greater 

than the off-diagonal elements.    

As shown in Table 7-7, the results included suggested that the AVEs for relative advantage 

and satisfaction were greater than the square correlation between them, thus providing further 

support of the discriminant validity of the conceptualised construct of relative advantage 

(Fornell & Larcker, 1981; MacKenzie et al., 2011). 

7.2.7. Cross-Validating the Psychometric Properties of the Scale  

To cross-validate the psychometric properties of the multi-dimensional scale of relative 

advantage, the current work followed MacKenzie et al. (2011) in testing for measurement 

invariance across the developmental sample (i.e. n = 250; Australian respondents) and the 
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validation sample (i.e. n = 150; Saudi respondents). Hence, the following research question is 

posited: 

RQ 1.4. Does the measurement model of relative advantage operate equivalently across 

the developmental and the validation samples? 

To answer this research question, the procedure prescribed by Byrne and Stewart (2006) in 

testing for invariance of a second-order structure was followed. Although the measurement 

model used in these tests of invariance is the transitional model (i.e. one item measuring each 

sub-dimension), still, the logic of a second-order structure testing of invariance was applied 

(Byrne & Stewart, 2006). Thus, the current work first developed the baseline model for each 

group separately. Table 7-8 includes the goodness of fit indices for these baseline models, of 

which were all within the recommended cut-off values (Hu & Bentler, 1999; MacKenzie et 

al., 2011; Straub et al., 2004).  

Table 7-8. Goodness of Fit Statistics of the Baseline Models for the 
Developmental Sample and the Validation Sample 

 Developmental Sample Validation Sample 

 n = 250 n = 135 

df 5 5 

p-value .082 .262 

GFI(≥.90)* .985 .981 

CFI(≥.95)* .996 .996 

NFI(≥.90)* .992 .982 

TLI(≥.80)* .992 .991 

SRMR(≤.08)* .0134 .0306 

RMSEA(≤.06)* .061 .047 

Notes. df = degrees of freedom. 

*Decision criteria are based on (Hu & Bentler 1999; MacKenzie et al. 2011; Straub et al. 2004).  
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This thesis then used a hierarchical ordering of 3 nested models with increasing equality 

constraints to test for (1) configural invariance, (2) metric invariance (i.e. factor loadings) of 

the second-order structure, (3) scalar invariance of the second-order structure. As suggested 

by Byrne and Stewart (2006), this thesis used the configural model as a baseline against 

which all the other models are compared in order to determine evidence for measurement 

invariance. More specifically, the current work used the difference in CFI statistic (i.e. 

∆*CFI) between the configural and each of the subsequent models, in which this difference 

should not exceed the .05 criterion (Little 1997). Table 7-9 includes the results of the tests of 

measurement invariance.  

Table 7-9. Tests of Measurement Invariance across the Developmental and 
Validation Samples 

Model df CFI SRMR RMSEA 
Model 

Comparison ∆*CFI≤.05 

Model 1 

Configural, no 

constraints 

10 .996 .0306 .040 --  

Model 2  

Second-order 

factor loadings 

invariant 

15 .983 .0495 .067 2 vs. 1 0.013 

Model 3  

second-order 

factor loadings 

invariant; second-

order intercepts 

invariant 

20 .973 .0493 .074 3 vs. 1 0.023 

The results suggested that the second-order structure operates equivalently across the two 

cross-national samples because the difference in CFI between the configural model and each 

of the subsequent models does not exceeded the .05 criterion (Little 1997). 
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Given the evidence of invariant factor loadings and intercepts, as recommended by 

MacKenzie et al. (2011), the current work further assessed the equivalence of the latent factor 

mean (i.e. the mean of the second-order construct of relative advantage) across the two cross-

national samples. Thus, using a multi-group measurement model in CFA, the current work 

followed Byrne and Stewart (2006) in constraining the factor loadings and the intercepts of 

the observed variables (i.e. the items) to be equal across the two samples. The current work 

then constrained the latent factor mean for the Australian sample to be equal to zero. this 

Australian sample (i.e. fixed at 0.0) was then used as the reference group to which the latent 

factor mean of the Saudi sample (i.e. freely estimated) was compared (Byrne & Stewart, 

2006). Table 7-10 shows the results of the assessment of the equivalence of the latent factor 

mean across the two cross-national samples.  

Table 7-10. Tests for Latent Mean Differences across the Developmental and 
Validation Samples 

Construct Name df CFI RMSEA 
Difference 
Estimate z-value 

Second-order 
relative advantage 

20 .973 .074 .359 3.204* 

Notes.*p < 0.05, ** p < 0.01, *** p <0.001. 

As shown in Table 7-10, the difference in the latent factor mean between the two samples 

was statistically significant (z = 3.204; p < 0.01), which suggested that latent factor mean for 

the two samples to be equivalent. These results indicated the stability of the conceptualised 

scale of relative advantage across two cross-national samples each of which representing a 

different stage in technology adoption (i.e. Intention to use, Australian sample; Satisfaction 

with current use, Saudi sample). In addition, the overall results achieved regarding the 

invariant of factor loadings, intercepts, and the latent factor mean across the two cross-

national samples suggested that the translation of the instrument from English to Arabic did 
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not distort the Saudi respondents’ assessments of the items measuring the construct of 

relative advantage (Baumgartner & Steenkamp, 1998; Byrne & Stewart, 2006). 

7.3. Step 10: Norm Development 

The final step concerns developing norms for the newly created scales. This is an important 

step that aids in interpreting the scores on the scale as well as guides future research on its 

application (MacKenzie et al., 2011). In general, this step requires (1) estimating the 

distribution of the population of interest before administering the scale to a sample that 

represents this population, (2) considering the size of the normative samples and (3) 

considering the extent to which scale norms could change across research contexts and time. 

Another important aspect in the development of scale norms is the sample size. The sample 

needs to be large enough to conclude that the scale scores obtained are stable (Lee & 

Baskerville, 2003; MacKenzie et al., 2011). Although obtaining representative samples of the 

population of interest is difficult to achieve (MacKenzie et al., 2011), the current work next 

report the sampling strategies applied to at least partially overcome this difficulty.    

In the current work, the multi-dimensional scale of relative advantage was validated using 

two distinct populations of IT users comprising a total of 1077 individuals. In the scale’s pre-

testing phases (i.e. Pre-test 1 and Pre-test 2), the scale was validated using an Australian-

based population that includes the potential adopters of an e-government online services 

website. To represent this population, this thesis hired a marketing research firm to conduct 

the data collection. To reach this targeted segment (i.e. potential users), the current work 

disqualified respondents who reported that they have used or are current users of the website 

under question (i.e. QT online services website). Overall, this thesis surveyed a total of 942 

individuals.  The current work then used two independent samples that comprised of 692 (i.e. 

Pre-test 1) and 250 (i.e. Pre-test 2) individuals for each. Given that the developed scale is 
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comprised of 12 newly developed items, the ratio of the number of items to the number of 

responses exceeds the maximum range of 10:1 in all the empirical tests conducted using these 

two samples (MacKenzie et al., 2011) 

The second population includes the Saudi citizens who are current users of a mandatory e-

government website called Absher (i.e. Study 2; refer to Section 7.2 above). To represent this 

population, this work collected data from 135 Saudi citizens. Twitter was used as a channel 

for reaching this population. Once again, this sampling strategy ensures that this thesis was 

targeting people with general Internet experience and who are current users of the Internet 

which are characteristics that match the profile of the current users of Absher. To ensure the 

inclusion of the targeted segment within this population, this work disqualified respondents 

who are not current users of the system. Given that the instrument used for this study (i.e. 

Study 2) included only 5 of the newly developed items of relative advantage, the ratio of 

items to responses exceeds the maximum range of 10:1 (MacKenzie et al., 2011). Thus, it can 

be concluded that the size of the samples used in this thesis was sufficient for examining the 

stability of the scores obtained on the scale.     

A final important aspect in the development of scale norms is to consider the possibility of 

the variation of these norms across research contexts and time (Johns, 2006; MacKenzie et 

al., 2011). Indeed, Johns (2006) indicates that context has a powerful effect on the results of a 

given study. In this regard, the variations of results between studies that investigate the same 

phenomenon within different contexts are regarded as an indicator of context effect (Johns, 

2006). Equally important is considering the extent to which scale norms may change over 

time. this requires scale developers to specify the time frame during which the norms were 

established (MacKenzie et al., 2011). To account for these requirements, this thesis tested the 

applicability of the newly developed scale for two diverse contexts, each representing a 
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different stage of IT usage. In this vein, the current work agrees with Bhattacherjee and 

Premkumar (2004) who “distinguish a stage from a period as follows. A stage refers to a 

temporal phase in a theoretical process model that is unique and distinct in terms of its 

causative drivers….In contrast, a period refers to a time span between two temporally distinct 

points in time (e.g. t1-t2) in a longitudinal empirical study” (p. 232, italics in original). 

The first context investigated by the current work denotes the future voluntary adoption of an 

e-government website by Australian citizens and residents. Moreover, the second context 

represents the Saudi citizens’ satisfaction with their current mandated use of an e-government 

called Absher. Although these two contexts represent two different stages of IT usage, it 

should be noted that this thesis used cross-sectional data in the investigations of these two 

contexts. Future research could update the scale norms established in the current work by 

investigating different contexts (i.e. other types of technology; other countries) using cross-

sectional data in order to further assess the stability of the scale. Also, future research could 

be conducted using longitudinal data to understand the variations in the importance of the 

different sub-dimensions of relative advantage over time. Having said that, still, given the 

results achieved in this thesis, it would be rational to say that the scale is generally stable in 

the two aforementioned contexts investigated by this thesis.     
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7.4. Chapter Summary 

The goal of this chapter was to discuss: (1) the cross-validation of the scale and (2) the norms 

developed for the scale. The chapter opened with a description of Study 2 used to cross-

validate the multi-dimensional scale of relative advantage. The chapter then discussed the 

current work’s approach to cross-validate the scale using two cross-cultural samples and 

reported evidence of measurement invariance across these two samples. Finally, the chapter 

closed with a discussion of the norms developed for the multi-dimensional scale of relative 

advantage. 

This chapter concluded the 10-step scale development procedure by providing discussion of 

the norms developed for the scale. Chapter 8 provides a discussion of the current work’s 

contributions, implications and limitations, as well as discussing avenues for future research. 
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Chapter 8 Conclusion  
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8.1. Chapter Introduction 

The purpose of this chapter is to conclude the thesis by outlining its contributions, 

implications and limitations, as well as discussing avenues for future research. The chapter 

begins with a discussion of the theoretical contributions and implications of the thesis. The 

chapter then highlights the limitations of this work followed by suggested areas for future 

research. This is followed by a discussion of the practical implications of the thesis. Then, the 

chapter closes with discussion of the current research thesis.  

The chapter is arranged as follows. Section 8.2 begins with a discussion of the theoretical 

contributions and implications of this research thesis. Section 8.3 then highlights the 

limitations of this current work followed by suggested areas for future research. Following 

this, Sections 8.4 and 8.5 discuss the current work’s implications for research and 

implications for practice, respectively. Section 8.6 then provides general discussion of the 

current research thesis. Finally, Section 8.7 summarises the chapter. 
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8.2. Theoretical Contributions and Implications 

Before discussing the theoretical contributions and implications of the current work, it is 

appropriate to provide definitions of basic concepts that are introduced in this section. Corley 

and Gioia (2011) defined theory as “a statement of concepts and their interrelationships that 

shows how and/or why a phenomenon occurs” (p. 12). Drawing on this definition, Ågerfalk 

(2014) stated that “a theoretical contribution is something that advances our understanding of 

such concepts and interrelationships” (p. 594). Since the construct of relative advantage is 

one of the theoretical characteristics of innovations in the IDT (Rogers & Shoemaker, 1971; 

Rogers, 1983), the major theoretical contribution of the current work lies in providing an 

altered conceptualisation of this construct to capture the factors embedded in the context of 

individuals’ adoption of online e-government services. Towards this goal, the current work 

has taken a formative research approach collecting both quantitative and qualitative data to 

clarify the conceptual domain of the construct within the confines of the context of 

individuals’ adoption of online e-government services (refer to Section 3.2). As a result of 

this investigation, the current work conceptualised the construct of relative advantage by 

tying together some of the scattered factors that already exist in the extant literature (i.e. time 

and effort savings and convenience) in a way that makes theoretical sense (i.e. based on the 

work of Rogers and Shoemaker, 1971 and Rogers, 1995, 2003). 

In terms of novelty, it can be said that the sub-dimension of the immediacy of the reward, to 

the best of the student researcher’s knowledge, is the only theoretical factor that has never 

been conceptualised (i.e. defined and measured using systematic scale development 

procedure) in prior IS literature. Although it is believed that conceptualising the immediacy 

of the reward is an important theoretical addition to the extant literature, the major theoretical 

contribution of the current work is situated in providing the “theoretical glue” that groups the 
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factors (i.e. the five sub-dimensions identified) under the umbrella of the construct of relative 

advantage (see Whetten, 1989, p. 491). Such a conceptualisation of relative advantage, in 

turn, would permit knowledge to be accumulated in a systematic fashion within contexts of 

online e-government services adoption by individuals (see Benbasat & Barki, 2007; Keen, 

1980). This advances the literature in several ways that are discussed in the following 

sections.   

8.2.1. Generalisability of the Conceptualisation: The Presence of 

Context-Independent Sub-Dimensions 

The conceptualisation of the construct of relative advantage realised in this thesis includes 

sub-dimensions that would be applicable to most future online e-government services 

adoption and use context (i.e. time and effort savings; convenience; the immediacy of the 

reward), thus enhancing its generalisability. For instance, future research that aims to study 

the relative advantage of the use of a mobile application (i.e. through smartphones or tablets) 

over the use of a desktop website (i.e. through any device) could be one example of a context 

that could be investigated by future research with the use of the scale developed in the current 

work. In such context, the three aforementioned sub-dimensions would be conceptually 

applicable.  

Firstly, the sub-dimension of ‘time and effort savings’ denotes the individuals’ perception of 

the total time and effort that would be saved when finalising services (e.g. banking 

transactions) using the mobile application instead of using the desktop website. Indeed, recent 

research on mobile application usability by Hoehle and Venkatesh (2015) indicated that a 

mobile application starts instantly whenever the user requires. Also, a mobile application is 

found to minimise the individuals’ effort needed to input data (Hoehle & Venkatesh, 2015). 

Such advantages of, for instance, a mobile application (i.e. the innovation) over a desktop 

websites (i.e. the innovation’s precursor) reinforce the suitability of the conceptualised sub-



Chapter 8 Conclusion  

198                                                                                                                                                              
 

dimension of ‘time and effort savings’ in explaining possible future online e-government 

services adoption and use contexts.  

Secondly, although the sub-dimension of ‘convenience’ is conceptualised in the current work 

as consisting of two factors (i.e. queue avoidance and place independent use), future research 

can refine this conception to suit other contexts. For instance, the relative advantage of using 

a ‘banking mobile application’ over using a ‘banking desktop website’ could be one example 

of a future context that can be investigated by future research. Of course, in such context, the 

factors of convenience conceptualised in this thesis (i.e. queue avoidance and place 

independent use) are not evident. Thus, a further refinement in the conceptualisation of the 

sub-dimension of convenience could lead to the identification of other suitable facets. It is 

predicted that, in such context, the factor of ‘execution convenience’ (see Chan et al., 2010; 

Yoon & Kim, 2007) is more suitable to reflect this sub-dimension. The rationale for this is 

that the mobile applications enable users to use shorter passwords to access the application 

(e.g. banking mobile application) compared to the longer passwords that are needed for most 

desktop websites. In fact, with the continuous advancement in the smartphone industry (e.g. 

Apple, Samsung), the users of certain banking mobile application can use their fingerprint 

instead of the traditional passwords to access his/her account (i.e. through desktop website), 

thereby increasing the convenience for the user when executing the required services.  

Thirdly, the conceptualisation provided by the current work included the concept of ‘the 

immediacy of the reward’, of which, to the best of the student researcher’s knowledge, has 

never been conceptualised either as a unidimensional construct nor as a sub-dimension of 

relative advantage in prior IS literature. The concept of ‘the immediacy of the reward’ 

accounts for the immediacy of attaining the main objective of using certain technology. Of 

course, in contexts similar to the one investigated in the current work (i.e. e-government 
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adoption and use), this concept denotes the extent to which an individual perceives that 

finalising services with use of the e-government website would provide a more immediate 

attainment of a completed service over going in person to governmental departments. In this 

vein, the contribution of this thesis lies in the fact that this concept (i.e. the immediacy of the 

reward) mirrors the fast pace of technological innovations that, when compared to their 

precursors, usually promise faster achievements of one’s goals. For instance, the use of a 

‘smartwatch application’ to finalise certain banking transaction would be perceived by 

consumers as providing more immediate attainment of a completed transaction over the use 

of a ‘mobile application’ for that same transaction.  

It should be noted that the sub-dimension of ‘the immediacy of the reward’, as conceptualised 

in the current work, is more applicable to the contexts of online e-government services within 

which the individuals can execute the required service and attain its final outcome using the 

technology in question. Thus, one future research direction is to refine this concept to suit 

contexts within which the use of the new technology (i.e. when compared to its precursor) 

would result in a delayed reward.  

For instance, in the context of individuals’ adoption of online shopping (e.g. Gefen et al., 

2003; Vijayasarathy, 2004) or online groceries (e.g. Hansen, 2008; Hansen, Jensen, & 

Solgaard, 2004), the reward denotes the attainment of the product(s) ordered through the 

online system, in which in Rogers’ (2003) taxonomy such a reward is referred to as a delayed 

reward. In this vein, it should be noted that the concept of ‘the immediacy of the reward’ as a 

sub-dimension of relative advantage would be more salient when the same reward could be 

attained either by the use of the innovation (e.g. online shopping to buy a certain product) or 

by using its precursor (e.g. going to accessible physical stores to buy the same product). 

Hence, given the online shopping context, it is believed that it would be unreasonable to 
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investigate this concept in cases in which the online shopping website offer a product that 

could not be purchased from accessible physical stores because in such case the website 

provides a superior, rather than relative, advantage.  

In such online shopping or groceries contexts, the concept of ‘the immediacy of the reward’ 

(i.e. as conceptualised in this work) would be better labelled as delayed reward and would be 

operationalised using negatively-worded items (e.g. Compared to buying in person, buying 

through the online shopping website would delay my attainment of the product(s) needed). In 

this vein, this thesis recognises that there would be theoretical implications associated with 

the incorporation of such concept (i.e. delayed reward) in one’s research model. That is, it 

would be reasonable to expect that this concept would have a negative moderating effect on 

the association between relative advantage (i.e. operationalised by the rest of the sub-

dimensions) and intention to use as a dependent variable. Figure 8-1 depicts this research 

model for the benefit of future research.  

Another example outlining the applicability of the concept of the delayed reward (as depicted 

in Figure 8-1 below) can be found in the banking industry. For some online transactions 

relating to fund transfers, customers usually expect delays for the money to be cleared into 

the beneficiary account (e.g. transfer to an account in a different financial institution in the 

same country or internationally) (see Commonwealth Bank, n.d.; HSBC, n.d.). In such a 

situation, although the use of online banking to complete such transactions may be perceived 

as providing time and effort savings, such use, however, would result in a delayed reward (i.e. 

delayed clearance of money into the beneficiary account). Thus, one future research direction 

in such specific conditions is to study the relative advantage of using an online banking 

website or mobile application over the use of brick-and-mortar banking (i.e. in the case of 

transferring to an account in a different financial institution in the same country). Once again, 
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in such a context, the current work believes that the concept of the ‘delayed reward’ would 

moderate the influence of relative advantage (i.e. operated by the rest of the sub-dimensions) 

on intention to use. That is, although the use of online banking to conduct the system specific 

transaction (i.e. the transfer from A to Z) would provide savings in time and effort, economic 

profitability (i.e. no need to visit the bank where the beneficiary account resides), place 

independent use, and queue avoidance, it does not promise a more immediate clearance of 

money when compared to the brick-and-mortar banking (i.e. instant money clearance). The 

purpose of the above discussion is to describe the possible contributions of the current work 

in advancing future research.  

 

Figure 8-1. The Negative Moderating Effect of the Concept of Delayed Reward: A 

Research Model for the Benefit of Future Research  
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8.2.2. Highlighting the Significance of The Context: The Presence of 

Context-Specific Sub-dimensions 

The current work highlights the significance of context within which the IT innovation is 

embedded (Avgerou, 2001), and underscores the impact of such context in this thesis’ 

conceptualisation as well as operationalisation of the construct of relative advantage 

(Orlikowski & Iacono, 2001). That is, throughout the thesis, the conceptualisation of relative 

advantage was derived by examining one setting (i.e. online e-government services vs. brick-

and-mortar service method) with a clear specification of the task the technology under 

question is used for (i.e. finalizing services using the online website).  

This context-specificity has also been reflected in the wording of all items developed by the 

current work to measure the construct of relative advantage. That is, in the wording of all 

items, certain phrases were included to denote (1) the innovation’s precursor (i.e. the 

reference point for assessment), (2) the specific task the technology is used for, and (3) the 

advantage of the technology in relative terms. For instance, an item measuring the sub-

dimension of economic profitability read as “Compared to going in person [i.e. innovation’s 

precursor], finalizing services using the System [i.e. specific task] would enable me to 

achieve more cost savings [i.e. the advantage of the technology in relative terms]”.  

In addition, the context-specific factors included in the conceptualisation realised in the 

current work (i.e. queue avoidance, place independent and economic profitability) would 

benefit future e-government research that operates within the same context of this thesis (i.e. 

the relative advantage of an e-government website over the brick-and-mortar service 

method). Indeed, future research operating within different contexts could also benefit from 

these factors.  
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For instance, future research that aims to study the individuals’ perception of the relative 

advantage of using an online e-government services website (e.g. services provided by a 

telecommunication company) over the services provided by call centre agents could benefit 

from the concept of queue avoidance. Furthermore, while the concept of economic 

profitability, as conceptualised in this work, denotes the financial savings that result from 

using an e-government website (i.e. rather than going in person), it is predicted that further 

refinement of this concept can be fruitful for future research. For instance, certain companies 

provide incentives (e.g. in the form of price reduction) to customers if they use a new 

technology instead of its precursor. In fact, such type of reward was evident in the study by 

Mallat et al. (2009), in which the purchase of transportation tickets through a mobile SMS 

service (i.e. instead of buying in person) reduces the cost from €2.20 to €2.00. Such types of 

rewards would encourage some people to use the technology in question and it is believed 

that future research could investigate whether this concept represents a sub-dimension of 

relative advantage (i.e. similar to the approach followed by this thesis in Study 1; refer to 

Section 3.2).  

8.2.3. The Role of the Current Work in Enriching the Extant 

Literature 

This thesis opens avenues for future research to use the conceptualised construct of relative 

advantage in combination with other IS theories and models, such as unified theory of 

acceptance and use of technology (Venkatesh et al., 2003) and IS continuance theory 

(Bhattacherjee, 2001; Bhattacherjee & Premkumar, 2004) to further examine the construct’s 

nomological validity as well as its predictive power.  

Although the nomological validity of the multi-dimensional construct of relative advantage 

was demonstrated in this thesis by examining its impact on two outcome variables: intention 

to use (voluntary context) and satisfaction (mandatory context), the current work 
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acknowledges the presence of other potential outcome variables that can be used by future 

research to further assess the nomological validity of the construct. For instance, within 

voluntary technology use contexts, the construct of continued intention to use, which is a 

suitable outcome variable for studying current users’ intention to continue using the 

technology in question (see Hoehle & Venkatesh, 2015; Bhattacherjee, 2001; Venkatesh & 

Goyal, 2010), could be used by future research for further examination of the nomological 

validity of relative advantage.  

Because of the current work’s focus on developing and validating the scale of relative 

advantage, within the research models tested, important factors investigated in prior e-

government research were not included, such as trust (Carter & Bélanger, 2005; Chan et al., 

2010) and service quality (Tan, Benbasat, & Cenfetelli, 2013; Tan & Benbasat, 2009). Future 

research could use the construct of relative advantage in combination with these factors.  

8.3. Limitations and Future Research 

This thesis has some limitations that need to be considered when interpreting the findings. 

First, although the respondents who participated in Pre-test 2  (refer to Section 6.2) were non-

users of the online e-government services website investigated, still it is believed that the 

adoption of such type of technology would not create much uncertainty in the minds of their 

potential adopters, especially in a country like Australia in which is ranked 15th (amongst 

143 economies studied) in the individual usage of ICT (see Dutta et al., 2015). Thus, the 

results should be interpreted in light of this. One future research direction is to investigate the 

role of relative advantage as an antecedent to intention to use in other countries, for instance 

with lower individual usage of ICT.  
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Second, the investigation conducted in Study 2 is subject to single-study bias (see Chapter 7). 

That is, the current work examined the role of relative advantage in deriving individuals’ 

satisfaction of a mandatory e-government website (i.e. Absher) in Saudi Arabia. Saudi Arabia 

is ranked 8th in the government usage of ICT (amongst 143 economies studied) and has 

earned an excellent mark for its online services (see Dutta et al., 2015). As such, future 

research could replicate this study in other countries in order to further examine the influence 

of relative advantage on satisfaction. Third, the distribution of the sample used in Study 2 

show that males were over-represented compared to females. This issue, however, would 

probably correspond to the distribution of gender within the population of Absher users. That 

is, the Ministry of Interior allows one family guardian to finalise his/her services and that of 

his/her entire family (e.g. sons and daughters under 21). Consistent with the values and 

customs of Saudi Arabia, the family guardian is usually male. However, in some cases this 

guardian would be a female who is divorced or widowed and thus is eligible to use the 

Absher system. It should be noted, however, that the current work arrived at this conclusion 

based on the registration information and guidelines provided on the Ministry of Interior 

website. That is, to the best of the student researcher’s knowledge, there is no publicly 

available information that indicates the current total number of Absher users and their gender 

distribution. Thus, it is suffice to say that the gender imbalance achieved in this sample 

remains one of the limitations of this thesis. Finally, it should be noted that this thesis used 

cross-sectional data for the main phases used to purify and validate the multi-dimensional 

scale of relative advantage (i.e. Pre-test 1, Pre-test 2, and Study 2). Given that the scale 

developed by this thesis is regarded as a proxy for measuring people’s beliefs that could be 

updated overtime (Jones, 2006), then it can be said that the cross-sectional nature of this 

thesis is one of its limitations. To deal with such a limitation, future research could use the 

scale developed by this thesis and collect longitudinal data in order to understand the 
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variations in the importance of the different sub-dimensions of relative advantage over time. 

Having said that, still, given the results achieved in this thesis, it would be rational to say that 

the scale is generally stable in the two aforementioned contexts investigated by this thesis.     

8.4. Implications for Research 

The purpose of this section is to discuss the current work’s implications for research from 

two different angles: (1) implications related to the use of the approach followed to clarify the 

conceptual domain of the construct and (2) implications related to the use of the 

conceptualised construct.  

8.4.1. Implications of the Approach 

The approach formative research procedure (Rogers, 2003) followed by the current research 

thesis in clarifying the conceptual domain of relative advantage within the context of online 

e-government services could provide guidance for researchers aiming to re-conceptualise the 

construct of relative advantage within other contexts (refer to Section 3.2). For instance, in 

the context of technology adoption within organisations, future research could benefit from 

the approach applied in the current work to clarify the conceptual domain of the construct. In 

this vein, it should be noted that the level of analysis of such studies should better be 

individual decision makers (i.e. individuals who make the final decision for adopting 

technology within organisations; see Rogers, 2003). To elaborate more on this research idea, 

it would be suitable to provide a brief discussion about technology adoption within 

organisations by highlighting the stage model of IT implementation activities as explained by 

Cooper and Zmud (1990). Table 8-1 includes description of this stage model of IT 

implementation with an emphasis on the stage labelled ‘Adoption’. 
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Table 8-1. A Stage Model of IT Implementation Activities (Extracted from:  

Cooper and Zmud, 1990, pp. 124-125) 

Stage Description 

Initiation 

Process 

Active and/or passive scanning of organizational 

problems/opportunities and IT solutions are undertaken. 

Pressure to change evolves from either organizational need 

(pull), technological innovation (push), or both. 

Product  
A match is found between an IT solution and its application in the 

organization. 

Adoption* 

Process 
Rational and political negotiations ensue to get organizational 

backing for implementation of the IT application. 

Product 
A decision is reached to invest resources necessary to 

accommodate the implementation effort. 

Adaptation 

Process 

The IT application is developed, installed, and maintained. 

Organizational procedures are revised and developed. 

Organizational members are trained both in the new procedures 

and in the IT application. 

Product The IT application is available for use in the organization. 

Acceptance 

Process 
Organizational members are induced to commit to IT application 

usage. 

Product The IT application is employed in organizational work. 

Routinization 

Process Usage of the IT application is encouraged as a normal activity. 

Product 

The organization's governance systems are adjusted to account 

for the IT application; the IT application is no longer perceived as 

something out of the ordinary. 

Infusion 

Process 

Increased organizational effectiveness is obtained by using the 

IT application in a more comprehensive and integrated manner to 

support higher level aspects of organizational work. 

Product 
The IT application is used within the organization to its fullest 

potential. 

Notes. *During this stage, decision makers make the final decision on the adoption of certain 

technologies within organisations. 
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A representative sample of such decision makers could be used for investigating the 

important sub-dimensions of the construct (i.e. similar to Study 1; Refer to Section 3.2). 

Although some of the sub-dimensions explored in the current work would conceptually be 

applicable in such a context (e.g. immediacy of the reward, economic profitability), it is 

believed that the conduct of preliminary investigations would be preferable and could lead to 

the identification of new sub-dimensions of the construct beyond those explored in this thesis.  

There are examples in the extant literature of studies that used decision makers as the unit of 

analysis to explore matters related to technology implementations within organisations.For 

instance, Hayes and Finnegan (2005) developed a framework to assist decision makers in 

assessing the potential of various e-business models. In addition, Lee (2004) used a research 

model that includes constructs such as relative advantage, compatibility, and ease of use to 

explain decision makers’ adoption of Internet technologies. Beyond the technology 

implementation phenomenon, Lin and Lee (2006) used decision makers as the level of 

analysis to study the factors encouraging knowledge sharing within the organisational setting.  

The above examples can provide guidance for interested researchers aiming to re-

conceptualise the construct of relative advantage within the organisational setting. It is 

believed by the current work that such a conceptualisation would provide insights into the 

sub-dimensions of the construct from the decision makers’ perspective and would enhance 

the cumulative knowledge in this area. It would also be beneficial for practitioners and 

designers within the technology industry to know, in general, the factors that constitute the 

relative advantage of their offerings from the minds of decision makers. This would allow 

these practitioners and designers to apply strategies and/or frequent updates to the technology 

they offer to meet the expectations of decision makers. 
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8.4.2. Implications of the Conceptualisation 

Since the current work tied together some of the scattered theoretical factors that already exist 

in the extant literature to define the construct of relative advantage, there is one important 

implication for research that can be addressed here. First, as discussed earlier (refer to Section 

3.2.3), the sub-dimension of ‘time and effort savings’ has a conceptual similarity with Davis’ 

(1989) construct of perceived usefulness (Van Slyke et al., 2008), which is one of the most 

influential construct in IS research (Benbasat & Bakri, 2007). That is, it can be said that the 

construct of relative advantage as conceptualised here has a portion (i.e. the sub-dimension 

of time and effort savings) that measures similar ideas to those measured by perceived 

usefulness. Thus, the decision to choose between these two constructs lies in the theoretical 

interest of the researcher aiming to study the individuals’ adoption of online e-government 

services. It is believed in the current work that researchers focusing on the performance gains 

aspect of using online e-government services are encouraged to use the construct of perceived 

usefulness (Davis, 1989), while others who would like a more detailed and precise 

measurement of such contexts are encouraged to use the construct of relative advantage as 

conceptualised herein. In this vein, it should be noted that the current work departed from the 

theoretical foundation of the construct of relative advantage as proposed Rogers and 

Shoemaker (1971) and Rogers (1983) to conceptualise the sub-dimension of ‘time and effort 

savings’. Such theoretical work existed long before Davis (1989) and Davis et al. (1989) 

formulated the TAM that includes the construct of perceived usefulness as one of the main 

beliefs influencing the individuals’ adoption and acceptance of technology.  

8.5. Implications for Practice  

The findings of this thesis have important specific practical implications for e-government 

practitioners because the construct of relative advantage was conceptualised in the context of 
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the adoption and usage of e-government technologies by individuals. Hence, it can be said 

that there are two important implications from this current work for e-government 

practitioners worldwide. First, the multi-dimensional scale developed in this thesis could be 

used by e-government practitioners to study people’s perceptions of the relative advantage of 

e-government initiatives over the traditional brick-and-mortar service methods. Given the 

high cost associated with e-government development projects (Alawneh et al., 2013; Sharifi 

& Manian, 2010), such investigations would especially be beneficial for practitioners in 

countries where e-government technologies are yet to be introduced. In such case, 

governments could use the multi-dimensional scale developed in this work to highlight the 

essential sub-dimensions of relative advantage from the potential users’ perspective and thus 

provide some guidance for e-government practitioners in designing systems that provide 

these advantages. Indeed, the current work’s results of both Pre-test 1 and Pre-test 2 show 

that the potential users of the e-government technology studied expect high levels of relative 

advantage, as explained by the high mean scores of all sub-dimensions of relative advantage 

(see Tables 5-4 and 6-1). These findings could provide guidance to governments offering e-

government technologies to be voluntarily used by citizens.  That is, the ideas embedded in 

the five sub-dimensions of relative advantage (e.g. economic profitability) could be used by 

e-government practitioners in their marketing campaigns to showcase the relative advantage 

of the current e-government employed over other alternative means. Such marketing 

strategies would enable governments to achieve the full potentials of the specific e-

government technology offered to their citizens.        

Second, the multi-dimensional scale developed herein could also be used by e-government 

practitioners to study the role of the construct of relative advantage in influencing the 

satisfaction of the current users in a mandated contexts (i.e. similar to the current work’s 

approach in Study 2; see Chapter 7). Such studies would help governments in obtaining a 



Chapter 8 Conclusion  

211                                                                                                                                                              
 

snapshot of the role of the relative advantage beliefs in deriving people’s satisfaction. In 

addition, given that the construct of relative advantage was found to have a strong effect on 

citizens’ satisfaction (refer to Section 7.2.4), governments could use the various sub-

dimensions of the construct (e.g. immediacy of the reward) in order to promote to citizens the 

relative advantage of their mandated e-government offerings.  

Beyond the mere use of the multi-dimensional scale developed by this thesis, e-government 

designers and developers could benefit from the ideas behind the sub-dimension of the 

immediacy of the reward in order to enhance the relative advantages of a new system over an 

older method or practice. It should be noted here that the immediacy of reward in such e-

governemnt context denotes the method that could provide this same reward (i.e. the 

attainment of a completed service) in a more immediate way. The findings of this thesis 

support that this sub-dimension (i.e. the immediacy of the reward) was a significant reflective 

indicator of the second-order construct of relative advantage in both of the voluntary and 

mandatory investigated contexts. Given these results, the practical implication for e-

government designers and developers is that they could emphasise this attribute (i.e. the 

relative immediacy of the reward) during the initial stages of designing certain e-government 

technology aimed to replace an older method or practice. For instance, if an e-government 

online website is to be designed to replace a brick-and-mortar service method, then designers 

would better ensure that users can fully execute all the services provided via the website 

without extra processes that could delay the attainment of completed services by users (e.g. 

some services that require physical presence). These considerations would enable designers 

of e-government online solutions to increase their relative advantages over other available 

means.         
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8.6. Discussion  

The current work provides a re-conceptualisation of the construct of relative advantage 

within the context of online e-government services adoption by individuals. The guiding 

research question for the current work was: 

RQ1. How can the construct of relative advantage be re-conceptualised to account for 

the factors embedded in the context of individuals’ adoption of online e-government 

services when compared to the brick-and-mortar service method?    

This research question enabled the current work to narrow the scope of the investigation and 

to select the 10-step scale development procedure proposed by MacKenzie et al. (2011) to re-

conceptualise the construct of relative advantage.  

Following the steps of this scale development procedure, in Step 1 the thesis departed from 

Rogers and Shoemaker’s (1971) theoretical foundation of the construct of relative advantage 

to articulate the conceptual domain of the construct. The following research question 

provided guidance in articulating this conceptual domain: 

RQ1.1. What are the important sub-dimensions of the construct in the context of 

individuals’ adoption of online e-government services? 

To answer this research question and be consistent with the formative research procedure 

recommended by Rogers (2003), Study 1 was conducted and included two phases of data 

collection (i.e. exploratory and confirmatory). The main thrust was to determine the sub-

dimensions of relative advantage to include in the conceptualisation of this construct.  

In the exploratory phase, the current work used a mixed method approach of data collection 

using 24 academics to examine the importance of the sub-dimensions of relative advantage 
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as prescribed by Rogers and Shoemaker (1971) (i.e. quantitatively) and to explore further 

sub-dimensions that would be applicable to the specific context investigated by the current 

work (i.e. qualitatively). Based on the findings of the exploratory phase, the resulting sub-

dimensions of relative advantage were subject for a qualification phase to check whether 

they are (1) consistent with the theoretical foundation of the construct, (2) buttressed by the 

findings of prior related research, and/or (2) more generalisable to other settings. This 

resulted in final set of sub-dimensions that clarifies the conceptual domain of the construct of 

relative advantage.  

In the confirmatory phase, this final set of sub-dimensions was confirmed using a sample of 

255 individuals. Based on the overall results of both the exploratory and confirmatory phases, 

five sub-dimensions of relative advantage were identified. These were: (1) Economic 

profitability; (2) Immediacy of the reward; (3) Time and effort savings; (4) Convenience - 

Queue avoidance; and (5) Convenience - Place independent use.  

Following the scale development procedure, in Step 2, 42 items were generated to represent 

the conceptual aspect of the sub-dimensions of time and effort savings, the immediacy of the 

reward, and economic profitability. For the sub-dimensions of queue avoidance and place 

independent use, the current work directly adapted the items representing these sub-

dimensions from prior research.  

In Step 3, the content validity of the items was examined by means of two consecutive phases 

of content validity assessment using a total of 110 individuals. This approach of using two 

phases of content validity enabled the thesis to achieve two advantages. First, in the 

preliminary phase of content validation, the current work added the ‘Neither’ category to 

other construct definitions to ensure that raters would not force fit an item under assessment, 

unless desirable, to one of the definitions provided. Second, the results of this preliminary 
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phase were helpful in pinpointing sub-dimensions that have items with low content validity 

ratios as was the case with the sub-dimension of the immediacy of the rewards. Thus, new 

items were created for this sub-dimension to be assessed in the following phase of content 

validation (i.e. the confirmatory phase).    

The measurement model was then specified in Step 4 in which the current work proposed and 

rationalised the use of the reflective second-order measurement model for the 

conceptualisation of the construct of relative advantage. 

In Steps 6 and 7, the current work collected data from a total of 942 individuals. Overall, the 

empirical tests of the scales confirmed their validity and reliability. The fit indices of the 

proposed measurement model were within the acceptable ranges in most of the empirical 

tests conducted in this field (refer to Sections 5.3 and 6.2).  

The validity of the conceptualisation of relative advantage realised in the current work was 

further demonstrated in Step 8 using (1) the known-group comparison method, (2) 

assessments of nomological validity, and (3) assessment of discriminant validity. First, using 

the known-groups comparison method (MacKenzie et al., 2011), the following hypothesis 

was proposed:  

H1. Adopters will score higher than non-adopters on the scale of relative advantage.  

To test H1 above, the current work used the nonparametric Man-Whitney U-test. The results 

offered support for H1 (refer to Section 7.2.5). Second, for the assessments of nomological 

validity, the following hypothesis was formulated: 

H2. Relative advantage will positively influence intention to use the Queensland 

Transport online e-government services website. 
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The results suggested that the construct of relative advantage explained 70 per cent of the 

variance in intention to use and was a significant predictor of this outcome variable. Thus, H2 

was supported (refer to Section 6.3.2). Third, to examine the discriminant validity of the 

current work’s conceptualisation of relative advantage, the following research question was 

addressed:  

RQ 1.2. Are the indicators of relative advantage distinguishable from the indicators of 

ease of use? 

The results of this research question showed support of discriminant validity (refer to Section 

6.3.4). 

In Step 9, using data from 135 individuals who are current users of a mandatory e-

government system called ‘Absher’, the current work (1) re-assessed the construct’s 

nomological validity, (2) re-assessed the construct’s discriminant validity, and (3) conducted 

assessments to cross-validate the scale. For the examination of nomological validity, the 

following hypothesis was proposed: 

 H3. Relative advantage will positively influence satisfaction with current use of 

‘Absher’ system. 

The results showed that the construct of relative advantage explained 42 per cent of the 

variance in Satisfaction and was a significant determinant of this outcome variable (refer to 

Section 7.2.4). Second, to examine discriminant validity, the current work posed the 

following research question: 

 RQ1.3. Are the indicators of relative advantage distinguishable from the indicators of 

satisfaction?   
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The results of this research question offered support of discriminant validity (refer to Section 

7.2.6). Third, to cross-validate the construct of relative advantage, the following research 

question was posed: 

RQ 1.4. Does the measurement model of relative advantage operate equivalently across 

the developmental and the validation samples? 

To answer this research question, the current work cross-validated the psychometric 

properties of the multi-dimensional scale of relative advantage using two cross-cultural 

samples and found evidence of measurement invariance across these two samples (refer to 

Section 7.2.2). Finally, norms were developed for the scale in Step 10 to guide future 

research in its application in different research settings (refer to Section 7.3).  

The multi-dimensional scale of relative advantage developed by this thesis contributes to the 

library of validated scales within the IS literature. It is also hoped that the current work’s 

application of the 10-step scale development procedure by Mackenzie et al. (2011) informs 

future research on the application of these steps. Generally, the thesis did not face any 

difficulties in applying the steps put forth by Mackenzie et al. (2011). In fact, a recent 

application of this 10-step procedure by Hoehle and Venkatesh (2015) has informed the 

current work with the type of difficulties that could be encountered. For instance, in the 

content validity assessments (refer to Section 4.2), the current work followed Hoehle and 

Venkatesh (2015) in applying the Anderson and Gerbing’s (1991) approach rather than the 

Hinkin and Tracey (1999) approach (i.e. the approach recommended by Mackenzie et al. 

(2011)).  

Apart from the content validity assessments, the thesis incorporated most of the 

methodological strategies as recommended by Mackenzie et al. (2011). These include the 

assessment of the scale validity using the known-groups comparison method (refer to Section 
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6.3.1), the examination of the effect of common method bias on the results of the structural 

model (refer to Section 6.3.2), and the cross validation of the psychometric properties of the 

scale using tests of measurement invariance (refer to Section 7.2.7). In this vein, the current 

research thesis extended the Hoehle and Venkatesh’s (2015) application of the 10-step 

procedure (Mackenzie et al., 2011) by demonstrating the application of two important steps: 

(1) examining the validity of developed scale using the known-groups comparison method 

(i.e. step 8) and (2) cross-validating the scale using tests of measurement invariance (i.e. step 

9). Once again, it is hoped that the use of these methodological approaches in this thesis 

provides an exemplar that could be followed by future scale development research within the 

IS discipline.  

8.7. Chapter Summary 

The purpose of this chapter was to conclude the thesis by indicating its contributions, 

implications and limitations, as well as highlighting avenues for future research. The chapter 

started with a discussion of the theoretical contributions and implications of this thesis. The 

chapter then discussed the limitations of this work and presented directions for future 

research. Following this, the chapter discussed the implications of this current work for both 

research and practice. Finally, the chapter ended with general discussion of this thesis.  
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Appendix A 

Information Package For all Surveys Conducted by this thesis  

1. Who is conducting the research? 

Dr. Steve Drew (B Applied Science (Hons), PhD (QUT), GC Higher Education, M Higher 

Education (Griffith University)) 

Phone: (07) 555 27088; email: s.drew@griffith.edu.au.  

Dr. Luke Houghton (B Business Information Systems, M Business Research, PhD) 

Phone: (07) 373 57721; email: l.houghton@griffith.edu.au 

Mr. Yasser Al-Otaibi (B Information Technology, M Information Systems, G Dip Research 

Studies, Griffith) (PhD Candidate, Griffith) 

Mobile: (04) 35923742; email: yasser.al-otaibi@griffithuni.edu.au 

2. Why is the research being conducted? 

This research is being conducted to investigate people’s perceptions of online services and 

their advantages relative to traditional methods. This investigation will enable this research to 

classify the sub-dimensions of relative advantage that are evident when using the online 

services.  

The aim of this study is to develop a measurement scale for the construct relative advantage. 

Thus, the primary expected benefit of this research is to provide scholars in field of information 

systems with a reliable and validated measurement scale for the construct relative advantage, in 

which it can be used, as applicable, in future research.  

This research is being conducted as part of Yasser Al-Otaibi PhD research thesis under the 

guidance of Dr. Steve Drew (Principal supervisor) and Dr. Luke Houghton (Principal 

supervisor). 

3. What you will be asked to do 

mailto:s.drew@griffith.edu.au
mailto:l.houghton@griffith.edu.au
mailto:yasser.al-otaibi@griffithuni.edu.au
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3.1. Exploratory Phase of Study 1 

Participation in this project will involve the completion of a questionnaire in a face-to-face 

mode with the student researcher about your perceptions of the relative advantage of online 

services provided by the Department of Transport and Main Roads in Queensland. After 

completing the questionnaire, the student researcher will briefly discuss your answers and ask 

you “the participant” for your evaluation of prior participants’ answers in a de-identified 

manner. Participation in this study should take approximately 6-8 minutes. 

3.2. Confirmatory Phase of Study 1 

Participation in this project will involve the completion of an online questionnaire, regarding 

your perceptions of the relative advantage of the online services provided by the department 

of transport and main roads in Queensland. Participation in this study should take 

approximately 4-5 minutes. 

3.3. Content Validity (Preliminary Phase) 

Participation in this project will involve the completion of an online questionnaire that asks 

you to match a set of survey statements to the best theoretical definitions provided. 

Participation in this study should take approximately 12-14 minutes. 

3.4. Content Validity (Confirmatory Phase) 

Participation in this project will involve the completion of an online questionnaire that asks 

you to match a set of survey statements to the best theoretical definitions provided. 

Participation in this study should take approximately 8-10 minutes. 

3.6. Pre-Test of Major Survey of Step 5  

Participation in this project will involve your critical evaluation of an online questionnaire, 

including the quality of its instructions and the suitability of the number of questions arranged 

in each online page. Participation in this study should take approximately between 5 to 7 

minutes. 

3.7. Pre-test Data Collection (Step 5)  
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Participation in this project will involve the completion of an online questionnaire that asks 

you to describe your demographics and to indicate your level of disagreement or agreement 

with a set of statements. Participation in this study should take approximately 9-11 minutes. 

3.8. Translation (IS researcher) 

Participation in this project will involve translating a survey items from English to Arabic. 

This translated version will then be converted into English by another participant in order to 

ensure the accuracy of the final translated version. 

3.9. Study 2 (Saudi Respondents) 

عن رأيك  ومن ثم سيتم سؤالك -مثال: الُعمر والوظيفة  -في هذا اإلستبيان سُتسأل بعض األسئلة للتعريف عن نفسك 

 ٧إلى  ٦  بخصوص عدد من العبارات التي تتطرق لتجربتك في إستخدام نظام أبشر. إنهاء هذا اإلستبيان يستغرق مابين

 .دقائق

In this questionnaire, you will be asked some questions to describe yourself – example: Age 

and occupation – and then you will be asked to evaluate of a set of statements regarding your 

experience with the Absher system.  

Note: the student researcher translated the above Arabic text to English for clarification 

purposes.   

4. The expected benefits of the research 

Your participation in this study will allow for better understanding of the relative advantage of 

online services over traditional methods. This will allow this research to develop a new scale for 

the construct relative advantage on the basis of which factors you “the participants” think are 

most relevant. Thus, the primary expected benefit of this research is to provide scholars in field of 

information systems with a reliable and validated measurement scale for the construct relative 

advantage, in which it can be used, as applicable, in future research.  

5. Risks 

There are no expected risks from participating in this study aside from a minimal time 

imposition. Taking part in this study is voluntary and you may withdraw at any time without 

any negative consequences or prejudice. 

6. Confidentiality 
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All information gathered will be kept in locked filing cabinets, will be confidential and will 

only be accessed by the researchers mentioned above. Any reports arising from this research 

will include group statistics only. This means that no individual participant will be able to be 

identified. During collection of all data for this study, randomly generated numbers will be 

used as identifiers, ensuring that your personal responses will not be able to be traced back to 

you. Your data may also be used in future studies in a de-identified manner. 

7. Voluntary Participation 

Participation in the research study is entirely voluntary and as mentioned above, you are free 

to withdraw from the study or refuse to take part at any time, without any negative 

consequences or prejudice. If you do choose to withdraw from this study after you have 

commenced participation, please be aware that your data will be entirely deleted and will not 

be used for any part of this research.  

8. Questions & Feedback 

If you have any questions regarding this study, please contact Dr Steve Drew by telephone on 

(07) 555 27088 or by email: s.drew@griffith.edu.au.  

9. Ethical Conduct 

Griffith University conducts research in accordance with the National Statement on Ethical 

Conduct in Human Research.  If you have any concerns or complaints about the ethical 

conduct of the research project, please contact the Manager, Research Ethics on (07) 3735 

4375 or research-ethics@griffith.edu.au. 

10. Privacy Statement 

The information you provide for the purposes of this research is confidential, will only be 

accessible by the above mentioned researchers and only group statistics will be used in any 

reporting of information, ensuring no individual participant will be identifiable. For further 

information consult the University’s Privacy Plan at http://www.griffith.edu.au/about-

griffith/plans-publications/griffith-university-privacy-plan or telephone (07) 3735 5585. 

11. Legal Privacy Statement 

mailto:s.drew@griffith.edu.au
mailto:research-ethics@griffith.edu.au
http://www.griffith.edu.au/about-griffith/plans-publications/griffith-university-privacy-plan
http://www.griffith.edu.au/about-griffith/plans-publications/griffith-university-privacy-plan
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The conduct of this research involves the collection, access and / or use of your identified 

personal information. The information collected is confidential and will not be disclosed to 

third parties without your consent, except to meet government, legal or other regulatory 

authority requirements. A de-identified copy of this data may be used for other research 

purposes. However, your anonymity will at all times be safeguarded. For further information 

consult the University’s Privacy Plan at http://www.griffith.edu.au/about-griffith/plans-

publications/griffith-university-privacy-plan or telephone (07) 3735 4375. 

 

http://www.griffith.edu.au/about-griffith/plans-publications/griffith-university-privacy-plan
http://www.griffith.edu.au/about-griffith/plans-publications/griffith-university-privacy-plan
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Appendix B 

Information about the Technology in Question  

The Queensland Department of Transport and Main Roads provides online services through its 

website for people who live or plan to visit Queensland 

These online services include:  

• Pay your fine 

• Renew your licence 

• Change your address 

• Renew your registration 

• Book a driving test 

• Book a vehicle inspection 

The above services can be fully completed online using the department of transport’s website. 

However, people still have the option to go in person to one of the department’s offices to 

finalise these services.  
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Appendix C 

Initial Item Pool  

Label Developed Items 

 Compared to going in person* … 

EP1 Finalising services using the System would enable me to achieve more cost savings.   

EP2 Finalising services using the System would enable me to be more financially economic. 

EP3 
I would find finalising services using the System more advantageous in reducing my overall 
monetary spending. 

EP4 Finalising services using the System would reduce my monetary expenses. 

EP5 Finalising services using the System would generally save me money. 

EP6 Finalising services using the System would lessen my overall monetary spending. 

EP7 Finalising services using the System would enhance my overall financial savings. 

EP8 
I would find finalising services using the System more helpful in cutting down some 
expenses. 

EP9 Finalising services using the System would lessen out of pocket expenses. 

EP10 Finalising services using the System would allow me to cut down some expenses. 

EP11 
I would find finalising services using the System more beneficial in reducing my out of 
pocket expenses. 

EP12 Finalising services using the System would reduce my out of pocket expenses. 

EP13 
I would find finalising services using the System more advantageous in reducing my 
monetary spending. 

EP14 Finalising services using the System would be easier on my budget. 

IR1 Using the System would quicken my realisation of a completed service. 

IR2 
Using the System would allow me to realise a more immediate completion of the required 
service. 

IR3 Using the System would be a quicker way for attaining a completed service. 

IR4 Using the System would expedite my realisation of a completed service. 

IR5 Using the System would be a faster way for realizing a completed service. 

IR6 Using the System would promise a closer completion of the required service. 



Re-conceptualising Relative Advantage within Contemporary Information Systems Research: Scale Development and 
Empirical Tests                                                                                         

 

241                                                                                                                                  Appendix C: Initial Item Pool 

IR7 Using the System would accelerate my attainment of a completed service. 

IR8 Using the System would speed up my attainment of a completed service. 

IR9 Using the System would provide a prompter completion of the required service. 

IR10 Using the System would be a quicker way for attaining a completed service. 

IR11 I would find using the System to be a faster method for achieving a completed service.   

IR12 I would find using the System to be a quicker way for achieving a completed service. 

IR13 
I would find using the System to be a more speedy method for achieving a completed 
service. 

IR14 I would find using the System to be a speedier way for achieving a completed service. 

TES1 Using the System would enable me to finalise services with a reduced amount of time/effort. 

TES2 I would find finalising services using the System more beneficial in saving my time/effort. 

TES3 Using the System would reduce the time/effort needed to finalise services. 

TES4 
I would find using the System more beneficial in decreasing the time/effort required to 
finalise services. 

TES5 
I would find finalising services using the System more advantageous in saving my 
time/effort. 

TES6 Using the System would save me more time/effort in accomplishing services. 

TES7 Using the System would enhance my efficiency in finalising services. 

TES8 Using the System would enable me to finalise services with less time/effort. 

TES9 
I would find using the System more beneficial in reducing the time/effort required to finalise 
services. 

TES10 Using the System would make me more efficient in accomplishing services. 

TES11 I would find using the System to be a more efficient way to finalise services. 

TES12 I would find using the System to be a more effective way to finalise services. 

TES13 Finalising services using the System would enhance my overall effectiveness. 

TES14 Using the System would make me more effective in accomplishing services. 

Notes.  EP = Economic Profitability; IR = Immediacy of the Reward; TES = Time and Effort Savings. 

*All the items were preceded by this phrase.
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Appendix D 

Pretest 1 and Pretest 2: Respondent Demographics 

  Pretest 1 Pretest 2 

Variable Category n = 692 % n = 250 % 

Gender 
Female 334 48.3 118 47.2 

Male 358 51.7 132 52.8 

Age 

18-24 11 1.6 3 1.2 

25-34 64 9.2 26 10.4 

35-44 77 11.1 30 12.0 

45-54 103 14.9 44 17.6 

55-64 211 30.5 71 28.4 

65-74 173 25.0 63 25.2 

75 or older 53 7.7 13 5.2 

Education level (highest 
qualification attained) 

No formal education 10 1.4 2 0.8 

School level  227 32.8 88 35.2 

Certificate level 165 23.8 55 22.0 

Advanced diploma and diploma level 99 14.3 38 15.2 

Bachelor degree level 119 17.2 43 17.2 

Graduate diploma and graduate certificate level 24 3.5 6 2.4 

Post-graduate degree level (i.e. Master and Ph.D.) 48 6.9 18 7.2 

Current occupation 

Academic 7 1.0 1 0.4 

Employed 232 33.5 87 34.8 

Self-employed 58 8.4 20 8.0 

Student 10 1.4 6 2.4 

Student and employed part-time 11 1.6 4 1.6 

Retiree 286 41.3 100 40.0 

Other 88 12.7 32 12.8 

Weekly income (AU 
dollar) 

$1-$199 51 7.4 16 6.4 

$200-$299 48 6.9 21 8.4 

$300-$399 112 16.2 26 10.4 

$400-$599 111 16.0 45 18.0 

$600-$799 86 12.4 26 10.4 

$800-$999 53 7.7 21 8.4 

$1,000-$1,249 56 8.1 21 8.4 

$1,250-$1,499 36 5.2 13 5.2 

$1,500-$1,999 33 4.8 12 4.8 

$2,000 or more 30 4.3 14 5.6 

Not applicable (e.g. student or unemployed) 76 11.0 35 14.0 

Internet usage 
experience  

Under 1 year 3 .4 1 0.4 

1-3 years 18 2.6 3 1.2 

4-7 years 63 9.1 23 9.2 

8-11 years 106 15.3 53 21.2 

More than 11 years 502 72.5 170 68.0 
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  Pretest 1 Pretest 2 

Variable Category n = 692 % n = 250 % 

Experience with 
transportation based 
online services 

Yes 391 56.5 143 57.2 

No 301 43.5 107 42.8 
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Appendix E 

Model Fit for Pre-test 1, Pre-test 2, and Study 2 

 Pre-test 1 Pre-test 2 Study 2 

 Model 1* Model 1* Model 2* Model 3** Model 4** Model 1** Model 2** 

 
RA RA 

RA + EU 
+ IU RA 

RA + EU 
+ IU RA RA + SAT 

df 30 30 69 5 24 5 19 

p-value .000 .003 .001 .082 .083 .262 .188 

GFI(≥.90) .899 .957 .940 .985 .971 .981 .960 

CFI(≥.95) .961 .993 .991 .996 .996 .996 .991 

NFI(≥.90) .958 .984 .978 .992 .987 .982 .962 

TLI(≥.80) .942 .989 .988 .992 .994 .991 .987 

SRMR(≤.08) .0280 .0158 .0177 .0134 .0159 .0306 .0397 

RMSEA(≤.06) .133 .059 .051 .061 .041 .047 .045 

 
Notes. RA = Relative Advantage; EU = Ease of Use; IU = Intention to Use; SAT = 

Satisfaction. 

*Each sub-dimension of relative advantage was measured by two reflective indicators. 

**Each sub-dimension of relative advantage was measured by one reflective indicator. 
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Appendix F 

Known-groups Comparisons (Adopters vs. Non-adopters): 

Respondent Demographics 

 
 Adopters Non-adopters 

Variable Category n = 534 % n = 408 % 

Gender 
Female 250 46.8 202 49.5 

Male 284 53.2 206 50.5 

Age 

18-24 2 0.4 12 2.9 

25-34 58 10.9 32 7.8 

35-44 62 11.6 45 11.0 

45-54 89 16.7 58 14.2 

55-64 151 28.3 131 32.1 

65-74 141 26.4 95 23.3 

75 or older 31 5.8 35 8.6 

Education level 
(highest qualification 
attained) 

No formal education 6 1.1 6 1.5 

School level  148 27.7 167 40.9 

Certificate level 120 22.5 100 24.5 

Advanced diploma and diploma level 83 15.5 54 13.2 

Bachelor degree level 109 20.4 53 13.0 

Graduate diploma and graduate certificate level 19 3.6 11 2.7 

Post-graduate degree level (i.e. Master and Ph.D.) 49 9.2 17 4.2 

Current occupation 

Academic 7 1.3 1 0.2 

Employed 206 38.6 113 27.7 

Self-employed 50 9.4 28 6.9 

Student 6 1.1 10 2.5 

Student and employed part-time 6 1.1 9 2.2 

Retiree 202 37.8 184 45.1 

Other 57 10.7 63 15.4 

Weekly income (AU 
dollar) 

$1-$199 34 6.4 33 8.1 

$200-$299 24 4.5 45 11.0 

$300-$399 71 13.3 67 16.4 

$400-$599 67 12.5 89 21.8 

$600-$799 73 13.7 39 9.6 

$800-$999 49 9.2 25 6.1 

$1,000-$1,249 61 11.4 16 3.9 

$1,250-$1,499 36 6.7 13 3.2 

$1,500-$1,999 33 6.2 12 2.9 

$2,000 or more 36 6.7 8 2.0 

Not applicable (e.g. student or unemployed) 50 9.4 61 15.0 
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  Adopters Non-adopters 

Variable Category n = 534 % n = 408 % 

Internet usage 
experience  

Under 1 year 1 0.2 3 0.7 

1-3 years 3 0.6 18 4.4 

4-7 years 38 7.1 48 11.8 

8-11 years 79 14.8 80 19.6 

More than 11 years 413 77.3 259 63.5 
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Appendix G 

Items Used for Study 2 (Arabic Script) 

Item used Arabic Translation 

All things considered, my continuing to use the 
System for government services is ... 
 
SAT1.ExtremelyNegative…ExtremelyPositive. 

مع األخذ بكل االعتبارات، ُيّعد إستمراري بإستخدام النظام إلنهاء  
 الخدمات الحكومية ...

  
 سلبي للغاية ... ايجابي للغاية

SAT2.ExtremelyBad…ExtremelyGood. سيء للغاية ... جيد للغاية 

SAT3.ExtremelyHarmful…ExtremelyBeneficial. مضر للغاية ... مفيد للغاية 

EU1. Learning to use the System to finalise 
service is hard for me.* 

*تّعلُم إستخدام النظام إلنهاء الخدمات صعب بالنسبة لي.  

EU2. Learning to use the System to finalise 
service is easy for me.* 

*تّعلُم إستخدام النظام إلنهاء الخدمات سهل بالنسبة لي.  

ATT1. Finalising services using the System is a 
bad idea.* 

*إنهاء الخدمات بإستخدام النظام فكرة سيئة.  

ATT2. Finalising services using the System is a 
good idea.* 

*إنهاء الخدمات بإستخدام النظام فكرة جيدة.  

Comparedtogoinginperson… 
 
EP1. Finalising services using the System 
enables me to achieve more cost savings.   

 بالمقارنة مع الذهاب شخصياً ...
 

كثر في أ إنهاء الخدمات باستخدام النظام ُيّمُكنني من تحقيق توفير
  التكاليف.

IR1. Using the System quickens my attainment of 
a completed service. 

رع من حصولي على خدمة مكتملة.إستخدام النظام  ُيسّ   

TES 1. Using the System enables me to finalise 
services with a reduced amount of time/effort. 

إستخدام النظام ُيّمُكنني من إنهاء الخدمات بكمية أقل من الوقت / 
 المجهود.

QA1. Finalising services using the System would 
enable me to skip unpleasant queues. 

نتظار اإل إنهاء الخدمات بإستخدام النظام ُيّمُكنني من تجاوز صفوف
  الغير محببة.

PIU1. Using the System would enable me to 
accomplish services at my preferred place. 

 إستخدام نظام أبشر ُيّمُكنني من إنجاز الخدمات من مكاني الُمفّضل.

 
Notes.Thewordsystemwasreplacedby“Absher”. 

*Items were translated by the student researcher to check for response bias and were not included 

in any of the tests reported in this thesis. 


