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ABSTRASCT 
 

While many factors can affect a Web site’s ability to attract new customers, retain 

current customers, and efficiently facilitate online transactions, usability is becoming 

increasingly more important, particularly in light of the increased use of the Internet by 

both businesses and consumers. 

Numerous researchers and Web development practitioners have proposed various 

techniques and instruments for measuring usability however there is still no consensus 

on how to measure Web site usability. 

Of particular concern to designers of Web sites is the question of whether 

consumers’ reactions to a Web site are likely to induce subsequent visits or purchases 

from the site in the future. Thus a theoretical model of Web site usability would provide 

a better understanding on the influence of Web site usability on online consumer’s 

perceptions. 

Bearing in mind the call for a better understanding of the usability effects on 

consumer behaviour this study has two research objectives: (1) to propose and validate 

Web site usability constructs that mainly captures human perceptions on Web site sability; 

(2) to propose and validate a theoretical model of Web site usability by adopting the 

Technology Acceptance Model (TAM). 

To provide evidence in support of the first question, this study will create valid and 

reliable instruments for measuring Web site usability. To provide evidence in support of 

the second question, this study will investigate the relationship between Web site 

perceived usability and consumers’ beliefs, attitude and behaviour intentions towards 

Web sites in the context of e-commerce, through the inclusion of usability constructs 

within the Technology Acceptance Model.  

Keywords: e-commerce, online consumer behavior, TAM, usability, web sites 



 

 

RESUMO 
 

Os sítios em contexto de comércio electrónico na Web são a principal interface entre 

vendedores e compradores, tendo como principal objectivo atraír, manter clientes e 

influenciar comportamentos de compra.  

A usabilidade tem sido definida de múltiplas maneiras por académicos e 

profissionais, não existindo um consenso na forma como se mede a usabilidade de sitios 

da Web. 

Apesar da reconhecida importância da usabilidade dos sítios da Web, sobretudo ao 

nível dos designers, é limitada a existência de estudos empíricos que avaliem o modo 

como a usabilidade influencia o comportamento de compra do consumidores na 

Internet,  através da experiencia de utilização do sítio da Web e gerar fidelização. 

Com este estudo pretende-se (1) identificar as dimensões do construto da usabilidade 

(2) pereceber de que forma a usabilidade tem impacto no comportamento do 

consumidor. 

Face a este objectivo, serão criadas e empiricamente validades métricas para 

avaliação da usabilidade de sitios na Web em contexto de comércio electrónico, assim 

como será desenvolvido um modelo teórico que examina a relação entre a usabilidade 

dos sitios na Web e as atitudes e intenções dos potenciais consumidores, com base na 

aplicação do Modelo de Aceitação Tecnologica. 

Palavras-Chave: sitios da Web, comércio electronico, comportamento do 

consumidor, TAM, usabilidade,   



 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

       
 
 
 
 
 
 
 
 
 
 
 
 

Dedico a minha Tese de Doutoramento ao  
meu Pai, em quem procurei alento 

 na memória das suas palavras. 
 
 
 
 
 



 

 
 
 

AGRADECIMENTOS 
 
 
 
 
 
 
Agradeço ao Conselho Directivo do Instituto Superior de Economia e Gestão a 

possibilidade que me concedeu de terminar o meu Doutoramento. 

 

Ao meu Orientador, Professor Doutor Palma dos Reis, agradeço por ter sempre 

acreditado neste meu projecto  e pela confiança que em mim depositou. 

 

Ao Senhor Engenheiro Vidal de Oliveira agradeço pela sua amizade, inteira 

disponibilidade e total empenho.  

 

À Ana Firmino, agradeço  pela ajuda e amizade demonstradas. 

 

Ao Julio Faisca agradeço a força e o apoio transmitidos. 

 

À minha grande amiga, Paula Landeiro, agradeço toda a sua amizade e carinho.  

 

À Helena Pina, agradeço pelo seu “bem querer” e por toda a ajuda concedida. 

 

Às minhas colegas Sandra Mirandra e Carla Medeiros, agradeço a solidariedade 

permanente.  

 

 

Agradeço a todos os restantes amigos, familia e colegas, que me acompanharam neste 

projecto, pelo apoio demonstrado. 

 



 

 

 

TABLE OF CONTENTS 

 

TABLE OF CONTENTS 

 

Abstract          iii 

Resumo          iv 

Dedication          v 

Acknowledges         vi 

Table of Contents         vii 

List of Tables          xii 

List of Figures          xiv 

List of Appendixes         xv 

Abbreviations          xvi 

 

Chapter I Introduction        

1.1 Research Topic         1 

1.2 Background of the Study        3 

1.3 Statement of the Problem        5 

1.4 Purpose of the Study         5 

1.5 Research Question         6 

1.6  Organization of the Dissertation       7 

 

 

 



viii 
 

 

Chapter II Literature Review 

2.1.  Usabiliy           9 

2.1.1  Human-Computer Interaction        9 

2.1.2  Usability concept and definition      12 

2.1.3  Usability evaluation        18 

2.1.4  Usability and the Web       24 

2.1.5  Usability relevance in e-commerce context     26 

2.1.6   Extending usability concept to the Web     28 

2.1.7  Research on Web site usability      31 

2.1.8  Web site usability instruments       33 

2.2  The Technological Acceptance Model     36 

2.2.1  Attitudinal Models – An Introduction     36 

2.2.2   Technology Acceptance Model      38 

2.2.3  Empirical evidence of TAM       40 

2.2.4  TAM and e-commerce acceptance      46 

2.3.  Online Consumer Behaviour       53 

2.3.1  Consumer behaviour perspectives      53 

2.3.2  Consumer characteristics       56 

2.3.3  Perceived characteristics of the Web as a shopping channel  62 

2.4     Summary         69 

   

 

 

 



ix 
 

Chapter III Research Model 

3.1  Theretical framework        70 

3.2  Web site usability measurement model     75 

3.3  Web site usability theoretical model      84 

3.3.1  TAM variables and hypotheses formulation     84 

3.3.2  Usability variables and hypotheses formulation    89 

3.4  Summary         94 

 

Chapter IV  Methodology 

4.1 Introduction         95 

4.2  Research design        96 

4.2.1  Research design activities         97 

4.3  Instrument development       98 

4.3.1  Identification of Web site usability constructs    99 

4.3.2  Instrumentation        104 

4.3.3  Technology Acceptance Model – Constructs and Instruments   105 

4.3.4  Pre Test and Content Validity      106 

4.4  Data collection method       110 

4.4.1  Target Population and Sample      110 

4.4.2  Data Collection Procedure       111 

4.5  Reliability and Validation Process      118 

4.5.1  Face validity and content validity      119 

4.5.2  Construct Validity and Reliability      120 

4.6  Data Analysis         121 

4.7  Summary         125  



x 
 

 

Chapter V   Analysis and Results 

5. 1  Instrument development       127 

5.1.1  Usability Instrument Purification      127 

5.2  Measurement model –validity and reliability    140 

5.2.1  Exploratory factor analysis - usability constructs    141 

5.2.2 Exploratory factor analysis - TAM constructs    148 

5.3  Structural Model Analysis       152 

5.3.1  Usability measurement model      152 

5.3.2  TAM measurement model       161 

5.3.3  Overall measurement model       164 

5.3.4  Structural model analysis       168 

5.4  Results for validation sample       177 

5.4.1  Measurement model Analysis      177 

5.4.2  Structural model Analysis       180 

5.5  Summary         184 

 

Chapter VI  Discussion, implication, recommendations 

6.1  Summary of the study       185 

6.1.1  Website Usability Constructs       186 

6.1.2  Usability theoretical model       189 

6.2  Limitations of the study       196 

6.3  Contributions of the study       198 

6.4  Conclusions         200 

 



xi 
 

APPENDIX          203 

REFERENCES         214 

 



 

 

LIST OF TABLES 

 

 

Table 1  Definitions of usability        17 

Table 2 Usability Metrics         19 

Table 3 Previous studies of theoretical models of Web site usability   73 

Table 4 Proposed usability constructs       83 

Table 5 Summary of the theoretical hypotheses      93 

Table 6  Studies on Website Usability      102 

Table 7  Definition of usability constructs      103 

Table 8  TAM constructs        106 

Table 9  Items for information        107 

Table 10  Items for interactivity       107 

Table 11  Items for responsiveness       107 

Table 12  Items for download delay       108 

Table 13  Items for interface        108 

Table 14  Items for navigability       108 

Table 15  Items from perceived usefulness      109 

Table 16  Items from perceived ease of use      109 

Table 17  Items for Attitude towards the Website     109 

Table 18  Items for behaviour intention towards the Web site   109 

Table 19  Validity concerns        119 

Table 20   Lisrel Fit indices          123 

Table 21   Pilot study demographics of the participants    128 

Table 22  Pilot study Internet usage profile of the participants   129 



xiii 
 

Table 23  Pilot study Online shopping activities of the participants  130 

Table 24 Item-to-total correlations and alpha coefficient     132 

Table 25 TAM item to total correlation and Cronbach’s alpha    133 

Table 26 Demographics of the participants      135 

Table 27 Internet usage profile of the participants     136 

Table 28 Online Shopping activities of the participants    137 

Table 29 Descriptive Statistics for Individual Items     139 

Table 30 Usability Pattern matrix first factor solution     143 

Table 31 Usability Pattern matrix - second factorial solution    145 

Table 32 Usability Goodness-of-fit test      147 

Table 33 Usability Total variance explained      147 

Table 34 TAM Pattern matrix first factorial solution     149 

Table 35 TAM Pattern matrix second factorial solution     150 

Table 36 TAM Goodness-of-fit Test       151 

Table 37 TAM Total of variance explained      151 

Table 38 Usability Measurement Model      153 

Table 39 Usability estimated parameters of the measurement model   154 

Table  40 Comparison of the two usability measurement models   156 

Table 41 The fit measures of the three usability measurement models  157 

Table 42  The fit measures of the four usability measurement models  158 

Table 43 Usability convergent validity analysis     160 

Table 44 Usability χ2 differences test      161 

Table 45 – Usability correlation matrix      161 

Table 46  TAM Measurement Model      162 

Table 47 TAM estimated parameters of the measurement model   163 



xiv 
 

Table 48 TAM χ2 differences Test       164 

Table 49 TAM correlation matrix       164 

Table 50 Goodness of fit statistics of the three measurement models  165 

Table 51  Convergent validity analysis      166 

Table 52  Correlation matrix        168 

Table 53  TAM Goodness of fit measures      169 

Table 54 – TAM estimated parameters of the measurement model   170 

Table 55 TAM structural model results      171 

Table 56 – Summary of Total, Direct and Indirect Effects    172 

Table 57 TAM and Overall Measurement Model     173 

Table 58 – Estimated parameters of the measurement model   174 

Table 59 Structural Model Results       176 

Table 60 Goodness-of-fit indices for validation sample    178 

Table 61 Measurement Model Results for validation sample   178 

Table 62 Inter-constructs correlations      180 

Table 63 – TAM structural model results      181 

Table 64 Full model goodness-of-fit indices      182 

Table 65 Full structural model results      183 

 

 



 

 

LIST OF FIGURES 

 

Figure 1 The Layer model          22 

Figure 2 ISO and the predominant usability attributes      30 

Figure 3  Research model          93 

Figure 4  Outline of the research methodology                  97 

Figure 5  Instrument development sequential process      98 

Figure 6 Ends- Means framework         101 

Figure 7  Usability Scree Plot       146 

Figure 8  TAM Scree plot         150 

 

 



 

 

APPENDIX LIST 
 
 
 
            
           
 

Appendix 1 Classification of  dimension: usability instruments.   203 

 

Appendix 2 Classification of  dimension: web quality instruments   205 

 

Appendix 3 Classification of  dimension: web satisfcation instruments  207 

 

Appendix 4 Classification of  dimension: e-commerce success.   208 

 

Appendix 5 Questionnaire Original Version      209 

 

Appendix 6 TAM model - Summary of Total,  Direct and Indirect Effects  212 

 

Appendix 7 Full model- Summary of Total,  Direct and Indirect Effects  213 

 
 

 



 

 

 

ABBREVIATIONS 

 

ACM    Association of Computer Machinery 

B2C   Business-to-consumer 

DSI   Domain specific innovativeness  

 EFA   Exploratory factor analysis 

FAQ   Frequently asked questions 

HCI   Human Computer Interaction 

IT   Information Technology 

IS   Information System 

ISO   International Organization for Standardization 

MIS   Management Information System 

MUG   Microsoft’s Usability Guidelines 

KMO   Kaiser-Meyer-Olkin 

ML  Maximum likelihood 

MUMMS  Measuring the Usability of Multi-Media Software) 

PBC   Perceived behavioural control  

PEOU   Perceived ease of use  

PU   Perceived usefulness 

PUTQ   Purdue Usability Testing Questionnaire 

QUIS   Questionnaire for User Interface Satisfaction 

 RML   Robust Likelihood Method 

 SEM   Structural Equation Model 

 



xviii 
 

 

 

SIGCHI  Special Interest Group on Computer-Human Interaction 

SUMI   Software Usability Measurement Inventory 

UE  Usability Evaluation 

UTAUT  Unified Theory of Acceptance and Use of Technology 

TAM    Technology Acceptance Mode 

 TPB.   Theory of Planned Behaviour 

 TRA   Theory of Reasoned Action 

WAMMI  Website Analysis and Measurement Inventory) 

WWW  World Wide Web  
 



 

 

 
CHAPTER I 

 
 
 

INTRODUCTION 
 
 
 

1.1  Research Topic 
 
 
 

While many factors can affect a Web site’s ability to attract new customers, retain 

current customers, and efficiently facilitate online transactions, usability is becoming 

increasingly more important, particularly in light of the increased use of the Internet by both 

businesses and consumers (Flavian, 2005; Huang and Post, 2004; Liu and Arnett, 2000.; 

Nielsen, 2000; Pearrow, 2000; Wang and Senecal, 2007, Szymanski and Hise, 2000). 

Developing usable Web sites is pivotal for e-business success since online consumers 

touch, feel, search and experience products (services) mainly through Web sites (Lohse and 

Spiller, 1999; Nielsen, 2000; Novak et al., 2000). 

Previous studies have found that a usable Web site creates a positive attitude towards 

online stores, increases stickiness and revisit sites, and eventually stimulates online purchase 

(Becker and Mottay, 2001; Klein, 1999; Lam and Lee, 1999; Lacerof and Paretto, 1998; Liu 

and Arnett, 2000; Nielsen, 2000; Szymanski and Hise, 2000). A usable Web site also 

provides benefits to e-business companies by reducing Web site development, support and 

maintenance costs (Donahue, 2001). 

However studies have proved that most of the current Web sites contain a number of 

usability problems (Becker and Mottay, 2001; Meuter et al., 2000; Nerurkar, 20001). Some 

of the frequently mentioned problems include difficult-to-understand formats, difficult 

navigation, disorientation, lack of interaction and reliability, inefficient search capabilities 
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and ill- defined help functions (Burke, 2002; Janhn et al., 2000; Schneiderman, 1998). Jahng 

et al., (2000) mentioned that in a poorly designed Web site, consumers might be 

uncomfortable with the uncertainty and ambiguity caused by lack of interaction with 

products and sellers. 

Unfortunately, usability is a rather vague term and thus, is difficult to evaluate (Travis, 

2003, p. 73). As noted by Braun et al. (2002), "Usability as a term carries no absolute, 

agreed upon meaning whatsoever--it is a highly subjective matter" (p. 2). 

Numerous researchers and Web development practitioners have proposed various 

techniques and instruments for measuring usability however there is still no consensus on 

how to measure Web site usability (Ferre et al., 2001).  

Researchers proposed different sets of constructs and therefore, there is a challenge in 

the search for general measures with regard to Web site usability (Palmer, 2002). 

Inconsistency and incompleteness of current usability instruments are another challenge for 

measuring Web sites (Gray and Salzmen, 1998). Current instruments have common 

problems in that they are developed and measured in non scientific ways (e.g. single 

measures) mainly measure what is easy to measure, the objective nature of Web site usability 

(e. g. error rates); are intuition and experienced-based; and are not validated empirically 

(Juristo et al., 2001).  

It is important to bring about a consensus to allow for a valid examination of usability.  

Of particular concern to designers of Web sites is the question of whether consumers’ 

reactions to a Web site are likely to induce subsequent visits or purchases from the site in the 

future. Thus a theoretical model of Web site usability would provide a better understanding 

on the influence of Web site usability on online consumer’s perceptions. 

While there have been some efforts to propose a theoretical model of Web site usability 

(e.g. Agarwal and Venkatesh, 2002; Kim et al., 2002; Palmer, 2002; Rosen and Purinton, 
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2004; Singh et al., 2004), more efforts are needed to develop a variety of theoretical lenses to 

gain a new way of understanding the Web site phenomenon. 

Bearing in mind the call for a better understanding of the usability effects on consumer 

behaviour this study has two research objectives: 

1. To propose and validate Web site usability constructs that mainly captures human 

perceptions on Web site usability. 

2. To propose and validate a theoretical model of Web site usability by adopting the 

Technology Acceptance Model. 

 

 

1.2 Background of the Study 

 

Shortly after the introduction of commercial transactions on the Internet, the multimedia 

component of the Internet--the World Wide Web (also referred to as the Web or WWW)--

experienced phenomenal growth. As part of this growth, businesses and individuals raced to 

place Web pages and content on the Web. Few guidelines existed in those early days 

detailing how to design the pages and how to present the content (Ivory, 2003). However, as 

the use of the Web continued to grow, businesses discovered that "simply having a Web 

presence no longer guarantees that an organization's site will attract visitors" (van der Geest 

and Spyridakis, 2000, p. 301). As a result, industry professionals and researchers began to 

look at various aspects of Web page and Web site design and at different ways of evaluating 

this design in terms of the site’s ability to attract new customers and to retain current 

customers. Evaluating Web sites became even more important as the amount of competition 

increased (Nielsen and Loranger, 2006) and as Web sites transitioned from static displays to 

additional sales channels (that is, additional sources of sales), Web sites that transitioned 
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from static displays to additional sales channels became known as electronic commerce or e-

commerce Web sites (Sean, 2000). E-commerce Web sites that facilitated the sale of goods, 

services, and information between the business and consumers (known as transactions) 

became known as business to-consumer (B2C) e-commerce, or simply B2C Web sites (Wen, 

et al., 2001). As more and more B2C Web sites were developed and made available to the 

public, the importance of providing efficient transaction capabilities became apparent. 

In terms of understanding a B2C Web site’s ability to attract new customers, retain 

current customers, and facilitate efficient online transactions, a good deal of the early 

literature focused on defining the factors that affect these aspects of Web sites. For example, 

Scharl and Bauer (1999) claim that success for an e-commerce site is a factor of content, 

interactivity, and navigation. Ranganathan and Ganapathy (2002) claim that success is based 

on content, design, privacy, and security with security and privacy having the most 

significant impact on a consumers intention to purchase. Huang and Post (2004) claim that 

design is a factor that appears consistently in e-commerce Web site usability studies 

However, they also note that "what constituted 'good design' remained debatable” (p.194).  

While each of these attributes may contribute in some way to attracting new customers, 

retaining current customers, and facilitating efficient online transactions, many researchers 

claim that usability is the most important factor for a B2C Web site’s continued success 

(Nielsen, 2000; Nielsen et al., 2001; Nielsen and Loranger, 2006)  In turn, the success of a 

B2C’s Web site may impact the overall success of the company, particularly if that company 

maintains little or no other sales channels other than through its Web site. 

As illustrated by the above and as noted by Ahmad et al., 2004, the success of any e-

commerce Web site is dependent on many factors. Nevertheless, Nielsen (2000) illustrates 

the importance of usability for B2C Web sites when he states, "Usability rules the Web. 

Simply stated, if the customer can't find a product, then he or she will not buy it" (p. 9).  
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Given the above, it is apparent that usability is a key factor in a B2C Web site's success, 

both in the short term, and if not continuously improved, in the long term. As such, 

measuring, evaluating and improving a Web site's usability would appear to be essential to a 

B2C Web site's growth and profitability. Although, a good deal of research has been 

conducted to better understand what usability is, the different factors that affect usability, the 

different methods for measuring usability, and the different measurements for quantifying 

usability and its factors, there is no extant general measure for evaluating Web sites and no 

consensus on what such an instrument should measure. 

 

1.3 Statement of the Problem 

 

As given above, evaluating Web site usability is important to the success of B2C Web 

sites. While numerous metrics and techniques for measuring Web site usability have been 

proposed and researched, there is still no consensus on how to measure it. In addition, how 

Web site usability influences online consumer behaviour has almost not been empirically 

investigated. 

 

1.4 Purpose of the Study 

 

This study has two main objectives: 

 

1.  To propose and validate Web site usability constructs that mainly capture human perceptions 

on Web site usability; 

2. To propose and validate a theoretical model of Web site usability by adopting the Technology 

Acceptance Model; 
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To provide evidence in support of the first question, this study will create valid and 

reliable instruments for measuring Web site usability. To provide evidence in support of the 

second question, this study will investigate the relationship between Web site perceived 

usability and consumers’ beliefs, attitude and behaviour intentions towards Web sites in the 

context of e-commerce, through the inclusion of usability constructs within the Technology 

Acceptance Model (TAM). 

Ultimately, this study’s purpose is to increase the body of knowledge and understanding 

of B2C Web site usability. 

 

1.5 Research Questions 

 

The research questions this study intends to investigate are: 

 

1. What are the dimensions and measures of Web site usability construct? 

2. How Web site usability influence online consumer behaviour? 

 

As previously stated, many researchers claim that Web site usability is an important 

component of a B2C Web site’s ability to attract new customers, retain current customers, 

and provide a competitive advantage, all important components of company profitability. 

According to Nielsen and Loranger (2006), “every design flaw means lost business”. 

Usability has become more important than ever” (p. xv). In addition, Lazar (2006) asserted, 

“a site’s usability is extremely important in determining user success” (p. 7); and finally,  

Nielsen and Loranger (2006) stated, “The importance of Web usability has increased due to 

increased competition” (p. xvi).  

As such, the more usable an e-commerce Web site is, the more likely customers will 
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complete transactions as well as return to purchase additional items. Agarwal and Venkatesh 

(2002) go one step further by claiming, “usability is likely a key and proximal metric for 

evaluating the success of an organization's Web presence” (p. 169). 

With this in mind, this study is significant because it provides valid and reliable 

instruments useful to both researchers and practitioners. Valid and reliable instruments can 

be used for successfully measuring the design quality of Web sites. Moreover the proposed 

instruments can help bring a consensus on how to measure Web site usability and allow for a 

valid examination of usability. 

With a valid usability theoretical model it is expected to provide a better understanding 

of the influence of Web site usability on perceptions, attitudes and behaviour intentions of 

online consumers. 

Finally, by increasing the body of knowledge and understanding of usability, this study’s 

goal is to illuminate the aspects of usability that are most important to a B2C's success. 

Because the use of the Web is becoming increasingly more important in the business world, 

the increase effectiveness in Web usability will lead to more usable Web sites, which, in 

turn, will lead to more productive lives, both from a business standpoint as well as a 

consumer standpoint. 

 

 

1.6  Organization of the Dissertation 

 

The project is organized into six chapters. Chapter I gives a brief introduction to the 

purpose of the study, identifying clearly the purpose of research, background of the study 

and its relevance. In Chapter II an overview of three main theoretical topics is presented 

relying on an extensive literature review. Chapter III includes the research questions and 
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the research model relying on the implicit variables and respective hypotheses. In Chapter 

IV the methodology purposed to address the research questions is presented. Chapter V 

presents the analysis and the results of the empirical study and in Chapter VI the results of 

the empirical study are discussed and the study’s limitations, contributions and 

conclusions are presented. 

 

 



 

 

CHAPTER II  
 
 
 
 
 

LITERATURE REVIEW 
 

 
 

In this chapter an extensive literature review will be done on the three main topics 

involved in this research: usability, the Technology Acceptance Model (TAM) and 

online consumer behavior. Firstly usability concept is introduced and a critical appraisal 

on recent studies is made. Next, a review of the recent empirical research of Technology 

Acceptance Model is conducted. Finally, main findings of several studies addressing 

online consumer behavior are presented. 

 
 
 

 
2.1. Usability 

 
 
 

2.1.1 Human-Computer Interaction 
 

 
The notion of usability is a key theme in the Human-Computer Interaction (HCI) 

literature and the most traditional concept in HCI research.  

According to the SIGCHI (Special Interest Group on Computer-Human Interaction) 

of the Association of Computer Machinery (ACM),  human-computer interaction (HCI) 

is defined as "a discipline concerned with the design, evaluation and implementation of 

interactive computing systems for human use and with the study of major phenomena 

surrounding them." 
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As stated by Carrol (2002) “HCI is the study and practice of usability. It is about 

understanding and creating software and other technology that people will want to use, 

will be able to use, and will find effective when used” Carrol  (2002).  

Research in the HCI tradition has long asserted that the study of human factors is 

crucial to the successful design and implementation of technological devices. HCI focus 

on users working specifically with computers rather than other kinds of machines or 

designed artifacts. In this sense HCI is sometimes referred as human factors of 

computer although most of the experts try to differentiate these two research areas. 

Zhang and Li (2004) developed a framework that illustrates the issues and 

components that are pertinent to human interaction with technologies. 

The first basic component is human. There can be many different ways of 

understanding humans in general and specific characteristics pertinent to their 

interaction with Information Technology (IT). HCI studies the human component by 

exploring four categories of issues: (1) demographics that are found in many HCI 

studies; (2) physical or motor aspects, as those investigated in traditional ergonomics; 

(3) cognitive issues that have been examined by many HCI researchers in a considerable 

number of disciplines; and (4) emotional/affective and motivational aspects, including 

personnel traits, which have recently begun to gain attention from HCI researchers.  

The second basic component is technology, which can be broadly defined to include 

hardware, software, applications, data, information, knowledge, services, and 

procedures. HCI approaches the study of this component, from the perspective of 

technology types often found in technical fields such as Computer Science or more 

technically-oriented HCI studies (Shneiderman, 1987; Shneiderman and Plaisant, 2005). 
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The interaction between Human and Technology is the core or the centre of all the 

actions in HCI studies. This idea was stressed by Olson and Olson (2003), “HCI is the 

study of how people interact with computing technology.” (p. 492). 

Traditionally, HCI studies, especially research captured by ACM SIGCHI (Special 

Interest Group on Computer-Human Interaction) conferences and journals, were 

concerned with designing and implementing interactive systems for specified users, 

including usability issues. Its primary focus has been on issues prior to technology 

release and actual use. Ideally, concerns and understanding from both human and 

technology should influence design and usability issues. 

According to Zhang and Li (2004), this view of HCI centred on design and usability 

is narrow and limited. It misses the concept of cycle that supports the evolutionary view 

of examining HCI design (Zhang and Li, 2004). This concept was introduced by (Carrol 

et al.,1991) based on the task artefact cycle: a task sets requirements for the 

development of artefact; the use of an artefact often redefines the task for which the 

artefact was originally developed; and such task redefinitions then affect the future 

artefacts to be developed (Carroll et al., 1991). 

In addition, interaction is concerned with the actual IT use in real contexts and the 

impact of such use on users and organizations, a concern that traditionally has been 

crucial for the Information System (IS) discipline. 

 The interaction experience is relevant and important only when humans use 

technologies to support their primary tasks, including those that are job or 

entertainment-related, within certain contexts. The task and context add the dynamic 

and essential meanings to the interaction experience studies on human-computer 

interaction are moderated by tasks and contexts (Zhang and Li, 2004).  
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From the HCI perspective, human factors, computer systems factors, interaction 

factors and environmental factors are the relevant usability components and should be 

take into account in usability studies.  

 

2.1.2 Usability concept and definition 
 

In addressing the concept of HCI, Carroll, specifically mention usability: “The 

concept of usability and the methods and tools to encourage it, achieve it, and measure 

it are now touchstones in the culture of computing” (Carroll, 2002). 

Although the concept of usability has been widely accepted there is no universal 

definition. One of the most debated issues within the usability research literature is the 

definition of usability itself.  

The term usability has been used in many different ways, making it a very confusing 

concept. Seffah and Metzker (2004) explain that usability refers to both a set of 

independent quality attributes such as user performance, satisfaction, and learnability, or 

all at once, making it very difficult to precisely measure usability. The different 

viewpoints have led to different definitions and standards. Without consistent 

terminology it is difficult to examine the concept of usability (Seffah and Metzker, 

2004). 

Researchers also acknowledged that usability cannot be conceptualized 

independently of the context in which is to be assessed (Lecerof and Paterno, 1998; 

Newman and Taylor, 1999). These authors argued that what constitutes usability is 

contingent upon both the task for which the system is to be used as well as the target 

users. As stated by Seffah et al. (2004) usability is shaped by the interaction between 

tools, problems and people. Usability means different things in different settings to 
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different people. According to Smith et al. (1997), before assessing the usability of an 

artefact, it is necessary to know what it is being used for and by whom. 

Usability is subjective in nature. User perceptions of a system and user interaction 

with that system impact how one defines usability. The system itself impacts usability, 

and the concept of usability has changed as systems have evolved (Agarwal and 

Venkatesh, 2002). As noted by Braun et al. (2002) “Usability as term carries no 

absolute, agreed upon meaning whatsoever – it is highly subjective matter” (p.2). 

HCI researchers, claim that usability is a complex mix of human and computer 

factors (Agarwal and Venkatech, 2002; Badre, 2002; Battleson et al., 2001; Pearrow, 

2000). 

In addition, numerous researchers argue that usability is a subjective, perceived 

value that can vary from user to user (Powell, 2000). As such, these researchers claim 

that usability can only be defined with respect to the user. This could be referred to as 

user-defined usability.  

Some researchers have viewed usability strictly from the concept of user 

satisfaction. For example, Cheung and Lee (2004) claim that usability is based on user 

satisfaction in direct relationship to information quality and system quality. 

While some researchers refer to usability simply as “ease of use” (Geest and 

Spyridakis, 2000; Horton, 2006; Whitworth and Zaic, 2003), in contrast, other 

researchers suggests that usability can be defined by the functional aspects of a system. 

Some of the more frequently used definitions of usability are those of ISO 9241-

11(1998) and Jacob Nielsen, a leading proponent of usability (Nielsen, 1993).  

Nielsen (1993), proposed five usability principles: Learnability (the system should 

be easy to learn so that the user can rapidly start getting some work done with the 

system); Efficiency: (the system should be efficient to use, so that once the user has 
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learned the system, a high level of productivity is possible); Memorability (the system 

should be easy to remember, so that the casual user is able to use the system again some 

time later without re-learning everything); Errors: (the system should have a low error 

rate. If an error occurs, the user should be able to recover from it easily); Satisfaction 

(the system should be pleasant to use) 

These previous principles can be further specialized and decomposed into finer-

grained criteria such as: consistency of the interface, response time, mapping and 

metaphors, interaction styles, and multimedia and audiovisual (Nielsen, 1993).  

The most important contribution of Nielsen’s definition is that it provides 

measurable aspects for usability that are suitable to be objectively and empirically 

verified through different evaluation methods. As the author stated, the resulting 

advantage is that more precise and measurable criteria contributes towards setting an 

engineering discipline, where usability is not just argued, but is systematically 

approached, evaluated and improved (Nielsen, 1993).  

Nielsen’s usability concept distinguishes effectiveness from usability according to 

the definition of system usefulness (Grudin, 1996), where usefulness is broken down 

into the terms of utility and usability. Utility is the question of whether the functionality 

of the system in principle can do what is needed, and usability is the question of how 

well users can use that functionality.  

Based on the distinction between usefulness, utility, and usability, Bevan (1995) 

identified two approaches for usability definition: a narrow and a broad view. 

The narrow view of usability is a product oriented approach with a focus on the 

product’s design features and in this sense usability is closely related to the ease of use, 

which traditionally has been the most common way the term is used (Grudin, 1992 

Nielsen, 1993). Accordingly, Benbunan-Fich (2001) stated, that the concept of usability 
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can be defined as how well and how easily a user, without formal training, can interact 

with an information system of a Web site.  

Bevan (1995) argued that form a narrow perspective it is possible talk about a 

system which is usable (i.e. with a well designed interface) but not useful (i.e. has any 

utility). 

However, more and more researchers are redefining usability from a “macro” point 

of view.  

Within a broader approach what matters is whether a user can achieve their intended 

goals when they use the product and as such usability should not only be concerned how 

ease is to use a system but with its utility (e.g. is the right functionality provided?), its 

reliability (e.g. does the software crash and it is possible to recover?) and computer 

efficiency (e.g. response time). 

The broad definition of usability turns out to be synonymous with “quality of use” 

which means that the product can be used for its intended purpose in the real world. 

Therefore, usability should not be solely defined at interface design level (Bevan, 1995). 

ISO 9241-11 (1998) tried to solve this problem bringing usability concept at a 

higher level. Usability is defined as: "The extent to which a product can be used by 

specified users to achieve specified goals with effectiveness, efficiency and satisfaction 

in a specified context of use" (International Organization for Standardization, 1998, p. 

6).  

In addition to defining usability, the ISO 9241-11 provides definitions for the 

various terms used within the definition.  

The standard defines effectiveness as, “accuracy and completeness with which users 

achieve specified goals”; efficiency as: “resources expended in relation to the accuracy 

and completeness with which users achieve goals” (p. 6); satisfaction as: “freedom from 
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discomfort, and positive attitudes towards the use of the product” (p. 6) and context of 

use as: “users, tasks, equipment (hardware, software, and materials), and the physical 

and social environments in which a product is used” (p. 6). 

Since than, many researchers have proposed similar or related definitions. For 

example, Ivory (2001) stated, “Usability is the extent to which a computer system 

enables users, in a given context of use, to achieve specified goals effectively and 

efficiently while promoting feelings of satisfaction” (p. 470), and Chandler and Hyatt 

(2003) wrote, "Usability is the effectiveness, efficiency, and satisfaction with which 

specified users can achieve their goals in their environment" (p. 172). 

Although widely quoted, the ISO 9241-11 have been receiving some criticism from 

both academics and professional. Some argued that the definition has done little to help 

in understanding what usability actually means (Green and Pearson, 2009). As pointed 

out by Karat, (1997) the ISO’s definition of usability is too generic.  

Although ISO’s definition approaches usability from a broader perspective it moves 

the concept towards a more theoretical viewpoint and may not be very practical. 

Despite this, the ISO 9241-11 recommendations have become the standard for the 

usability specialists’ community, while the usability definition most widely adopted is 

the one introduced by Nielsen (1993).  

However, regardless of how usability is conceptualized, there is sufficient 

theoretical and empirical evidence to assert that more usable systems are likely to 

engender greater use (Agarwal and Venkatesh, 2002). Usability has been shown to be 

positively associated with reducing errors, enhancing accuracy and increasing computer 

usage (Lecerof and Paterno, 1998, Nielsen, 2000). 

Table 1 presents several definitions of usability.  
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Table 1 Definitions of usability 
 

 
Author (year) 
 

 
Definition 

Shackel (1984)  
 

…the capability (of a system) to be used by humans 
easily (to a specified level of subjective assessment 
such as comfort, confidence, and satisfaction) and 
effectively (to a specified level of performance 
such as time and errors in carrying out operations) 
by the specified range of users, given specified user 
support, to fulfil the specified range of tasks, within 
the specified range of environmental scenarios. 

 
Shackel (1991) 

 
The capability in human functional terms to be 
used easily and effectively by the specified range of 
users, given specified training and user support, to 
fulfil the specified range of tasks. 

 
Mehlenbacher (1993) 

 
A usable system is: 
Accessible; 
Maintainable 
Visually Consistent 
Comprehensive 
Accurate 
Task Oriented 

 
ISO 9241-11 (1998) 

 
The effectiveness, efficiency and satisfaction with 
which specified users achieve specified goals in 
particular environments. 

 
Keevil and Keevil (1998) 

 
Usability means that the people who use the 
product can do so quickly and easily to accomplish 
their own tasks. This definition rests on four points: 
(1) Usability means focusing on users; (2) people 
use products to be productive; (3) users are busy 
people trying to accomplish tasks; and (4) users 
decide when a product is easy to use. 

  
 
Mayhew, (1999) 

 
Usability is a measurable characteristic that is 
present to a greater or lesser degree that describes 
how effectively a user can interact with a product. 
It can also be thought of as how easy a product is to 
learn and how easy it is to use.  

  
  

 
Whitworth and Zaic (2003) 

 
Usability refers to something’s ability to operate 
efficiently, easily or quickly. 
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Table 1 (cont)  
 
Author (year) 
 

 
Definition 

 
Quesenbery (2003) 

 
Usability is composed of five components: 
 
Effective: How completely and accurately the work 
or experience is completed or goals reached 
Efficient: How quickly this work can be completed 
Engaging: How well the interface draws the user 
into the interaction and how pleasant and satisfying 
it is to use 
Error Tolerant: How well the product prevents 
errors and can help the user recover from mistakes 
that do occur 
Easy to Learn: How well the product supports both 
the initial orientation and continued learning 
throughout the complete lifetime of use 

 
 
 
 

2.1.3 Usability evaluation 

 

Some researchers claim that being able to define usability is the most important 

aspect of evaluating usability (Agarwal and Venkatesh, 2002). 

Research addressing usability evaluation led to guidelines for improving systems 

usability (e.g. Nielsen, 1993; Pearrow, 2000; Schneiderman, 1998), methods for 

predicting usability problems (e.g. Molish et al., 2004; Wharton et al., 1994), 

techniques to test the usability of systems (e.g. Lewis et al., 1992), and discussions on 

how to measure usability (e.g. Frokjaer et al., 2000). 

System designers have taken a software engineering approach and have specified 

general usability guidelines, principles, and common practices that would ensure that 

the system is found usable by its users (Nielsen, 2000; Pearrow, 2000; Schneiderman, 

1998).  
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For example, Nielson (1994) proposed nine usability principles: (1) visibility of 

system status; (2) match between system and real world; (3) user control and freedom; 

(4) consistency and standards; (5) error prevention; (6) recognition rather than recall; (7) 

flexibility and efficiency of use; (8) aesthetic and minimalist design; (9) helping users 

recognize, diagnose, and recover form errors.  

Lin et al., (1997) also proposed eight usability criteria for software interface 

inspection from the perspective of human information processing: compatibility, 

consistency, flexibility, learnability, minimal action, minimal memory load, perceptual 

limitation, and user guidance. 

Over the time, several groups, researchers, and institutions have developed metrics 

and procedures to evaluate the usability of computer systems, including Web 

applications.  

Table 2 lists some of the best-known metrics for usability.  

 Table 2 Usability Metrics 

 
Usability Metric 
 

 
Author 

 
Description 

QUIS 
(Questionnaire for User 
Interface Satisfaction) 

Chin et al., 1988; 
Harper and 
Norman, 1993 

QUIS was developed for user 
evaluation of interactive 
computer systems. Many of the 
items in QUIS resemble a 
selection from an expert 
evaluation checklist rather than 
questions for measuring user 
satisfaction. 

   
 
SUMI 
(Software Usability 
Measurement Inventory) 

 
Kirakowski and 
Corbett, 1994; 
Kirakowski, 
1996; b, 
Human Factors Research 
Group (H.F.R.G.) 

 
SUMI is an industry standard 
questionnaire to measure the 
perceptions and feelings of a 
user to determine general 
software quality. It is targeted at 
desktop software for the 
office or home, and it is 
increasingly being used to set 
quality requirements of 
software. 
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Table 2 (cont)   
 
Usability Metric 
 

 
Author 

 
Description 

   
 
MUMMS 
(Measuring the Usability 
of Multi-Media 
Software) 

 
a, H.F.R.G. 

 
MUMMS is targeted at 
multimedia software for 
education, edutainment, 
information, and applications 
with a lot of 
visual and graphic content. 

 
 
WAMMI 
(Web site Analysis and 
MeasureMent Inventory) 

 
 
c, H.F.R.G. 

 
 
Based on the SUMI. WAMMI is 
a short but reliable 
questionnaire for Web sites to 
gather information on 
usability and user satisfaction. 

 
Computer Usability 
Satisfaction 
Questionnaires 

 
Lewis, 1995 

 
The Computer Usability 
Satisfaction Questionnaires are 
a series of public domain 
questionnaires for different 
phases of usability evaluation. 
 

PUTQ 
(Purdue Usability 
Testing Questionnaire 

Lin et al., 1997 Based on human information 
processing theory, this study 
identified eight human factors 
considerations which are 
relevant to software usability. 

 
IsoMetrics 

 
Gediga et al., 
1999 

 
Aiming at a user-oriented 
approach in software evaluation 
on the basis of ISO 9241 Part 
10, IsoMetrics collects usability 
data for summative and 
formative evaluation, and 
document its construction. 

Source: Sing, 2004 

 

Such instruments are developed for different purposes, for instance, SUMI is for 

desktop software, WAMMI for general Web sites, QUIS for interactive computer 

systems, and MUMMS for multimedia software. There is no one instrument that is 

suitable for all systems.  
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Besides, different researchers tend to use different usability criteria to measure 

usability. To evaluate usability many researchers identified and defined the operational 

criteria of usability by breaking it down into components. This helps in the 

understanding of the overall concept. However, there are no standardised components of 

usability as researchers define it for specific situations (Sing, 2004). 

Wellie et al, (2000) commented that it is unclear how usability guidelines and 

heuristics are related and why one list may be more useful than other. 

The same author proposed a “layered model” of usability. The higher level of the 

model refers to three ISO 9241-11 (1998) criteria (efficiency, effectiveness and 

satisfaction) a rather abstract way of looking at usability. The next level contains a 

number of usage indicators (e.g. learnability, memorability) that can be observed in 

practice when user is at work. Each of these indicators contributes to the abstract 

aspects of the higher level. One level lower is the level of means. Means cannot be 

observed in user tests and are not goals by themselves but are used in “heuristics” to 

improve one or more usage indicators. 

When comparing the various usability definitions and criteria using this “layered 

model” it is clear that some definitions are on different levels or  have a mix of means 

and usage indicators (e.g. consistency and learnability), suggesting the reason lack of 

consistency among them. 

Although this model had analytical purposes it could help in broken down the 

usability concept to derive dimensions and attributes in a consistent way. Figure 1 

presents the layer model 
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Figure 1 The layer model 

 
Usability 
 
 
Usage Indicators 
 
 
 
 
 
 
Means 
 
 
 

 

Adapted from Wellie et al., 2002 

 

Usability evaluation methods 

To determine system usability, the various factors described above must be 

measured. Numerous methods have been proposed for measuring usability. Some 

researchers refer to all these methods collectively as usability testing (Goto & Cotler, 

2005; Lazar, 2006; Levi and Conrad, 2002; Pearrow, 2000). Others refer to all these 

methods collectively as usability evaluations warning that usability testing includes 

only those evaluations in which human participants are involved (Dustin et al., 2002; 

Travis, 2003; Wichansky, 2000). Still others refer to evaluations as those involving HCI 

professionals (Levi and Conrad, 2002). Throughout the remainder of this document, 

usability evaluation (UE) will be used in the context of usability measurements, 

regardless of the methodology involved or whether or not participants are involved in 

the process. 

As part of determining different methods for evaluating usability, numerous 

taxonomies have been proposed for organizing and categorizing the various usability 

evaluation methodologies (Agarwal and Venkatesh, 2002). Some of these taxonomies 

Efficiency Efficiency Satisfaction 

Learnability Error/Safety 

Performance 
Speed

Memorability 

Consistency Shortcuts Feedback 

Task 
conformance

Undo 

Warnings Adaptability 
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are general in nature, subdividing UEs into two categories, while others are very 

detailed, categorizing UEs into multiple categories. Some researchers have categorized 

these methodologies as those that involve human participants and those that do not, 

while others have categorized these evaluations as either automated or not automated 

(Ivory, 2001). Goto and Cotler (2005) categorized these methodologies based on the 

level of formality and time, money, and effort required to implement them, while Gray 

and Salzmann (1998) classified these methodologies as analytic or empirical. 

Kantner (1999) used the categories of positivistic (empirically verifiable) and 

normative (not empirically verifiable but how things should be). Ivory (2001) reports, 

“The most commonly used taxonomy is one that distinguishes between predictive…and 

experimental…techniques” (p. 472). Battleson et al. (2001) suggest that UEs be 

categorized as either “inquiry, inspection, and formal usability testing” (p. 189), while 

Nielsen (1994) suggests the categories of automatic, empirical, formal, and informal 

methods and Cunliffe (2000) suggests the categories of competitive analyses, scenarios, 

inspection methods, log analysis, and online questionnaires.  

Overall, the most comprehensive taxonomy is the one provided by Ivory (2001). In 

this taxonomy, Ivory (2001) categorizes UEs into five classes: testing, inspection, 

inquiry, analytical modelling, and simulation. According to Ivory (2001), testing (also 

known as formal usability testing (Battleson et al., 2001), or just usability testing 

(Travis, 2003) involves the use of one or more testing evaluators and one or more 

testing participants. Inspection methodologies typically involve the use of an evaluator 

who reviews or inspects a particular interface. Inquiry methodologies involve requesting 

or gathering information from participants without involving the participants in an 

experimental situation. In analytical modelling, mathematical models are used to 

evaluate usability issues, and in simulations, computer programs are used to simulate 
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both the user and the interface. These latter two methods are typically implemented as 

automated methods in which computer programs are used to evaluate computer systems 

(Nielsen, 1994). 

 

2.1.4 Usability and the Web 
 
 

 
Since its conception in 1990, the World Wide Web has been pervasively adopted 

across almost every industry. Web based information systems can be found in 

applications spanning commercial, social, educational, and entertainment domains. 

Among them, commercial Web sites undoubtedly have the greatest reach and 

economic impact (Teo, et al., 2003). Business-to consumer (B2C) electronic commerce 

(e-commerce) markets have rapidly grown. 

Yet it is continuously pointed out that the Internet offers efficiencies for retailers in 

the form of increased market access and information, decreased operating and 

procurement costs. Likewise many consumers view the Internet as offering benefits 

such as enhanced price competition, customization of products, extended information 

on goods and services, increased choice of products, and greater shopping convenience 

(Lee and Lee, 2003), hedonic consumption possibilities  and reduced constraints of time 

and space (Eroglu, et al., 2001). 

B2C e-commerce is the ability of consumers to purchase products and services 

online using Internet technologies and associated infrastructure (Olson et al., 2000).  

An on-line store, or e-store simply stated, is “a storefront in cyberspace, a place 

where customers can shop form their home computers and where merchants can offer 

merchandise and services for a fraction of the overhead required in a physical 

storefront” (Olson et al., 2000, p10). The e-store allows companies to offer direct sales 

to their customers through an electronic channel (Hoffman et al., 1996b). In another 
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words way, an e-store “can be considered as a group of technological features that 

appeal (or not) to consumers” (Song and Zinkhan, 2003, p 106). Web site design is a 

holistic process that includes aesthetic judgements, artistic sensibility, creativity, and a 

consideration of goals and strategies. The building blocks of Web site design include 

user interface items such as links, colours, information access, fulfilment policy and 

more. Palmer and Griffith (1998) noted that an important attribute of the use of a Web 

site is the capability of the customers to interact with the site through certain features. 

These features may include text base email inquiries, feedback forms, and entertaining 

features that attempt to retain customers at the site for longer visits (Ghose and Dou, 

1998). Entertaining features may include pictures, virtual reality display of products, 

multimedia shows, online games, and the use of cartoons and humour (Ghose and Dou, 

1998; Huizingh, 2000). In other words, an e-store is a mix of direct selling and 

advertising with characteristics of both general product display and interactive 

involvement with customers (Ghose and Dou, 1998). A shortcoming of the e-tailing 

efforts is consumers’ inability to touch and/or smell products during their purchase 

decision making process (Citrin et al., 2003). The same authors demonstrated that 

products requiring more tactile cues were less likely to be purchased over the internet. 

The physicality – or the lack of it – is a basic problem in e-commerce. When we 

think about differences between traditional commerce and e-commerce, the physicality 

is one of the biggest differences. In e-commerce consumers cannot see the salesperson 

and that is why they have to form their opinion of the salesperson differently than in 

traditional commerce. Consumers also cannot physically touch and handle products as 

they are used to doing in traditional commerce. The lack of physicality causes problems 

and worries for consumers, as Chen et al. 2002 argued:”the fact that I cannot see the 
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actual products makes me think twice about using a virtual store” (Chen et al. 2002, 

p.710). 

The lack of physicality also has effects on sociality of e-commerce. Sociality is 

different in e-commerce than it is in traditional commerce. In traditional commerce 

consumers can change a few words with the salesperson while they are shopping and 

also bargaining is sometimes part of the purchasing process. These factors do not 

normally exist in e-commerce. However, the need for sociality varies between 

consumers. Chen et al. (2002) define different needs for the type of consumer: a leisure 

consumer misses and needs sociality more than a time-starving consumer. 

 

2.1.5 Usability relevance in e-commerce context 

 

In the context of Web sites, the notion of usability has gained considerable 

prominence. 

The experience consumers have on a Web site is increasingly becoming an 

important topic both for academia and for organizations using Web sites to market their 

products and their services (Agarwal and Karahanna, 2000; Novak, et al.,2000).  

The Web site design is an important determinant of visitors' online purchases and 

revisit intentions (Hill, 2001; Klein, 1998). Moreover, Nielsen (2000) argues that "users 

experience usability of a site before they have committed to using it and before they 

have spent any money on potential purchases (p.10).” 

The World Wide Web (WWW) is an interconnected open; within this environment, 

users have computer skills ranging from novice to expert (Tarafdar and Zhang, 2005). 

Users of Web sites often work from remote locations where they have no technical 

support and where they have no restrictions to move to another Web site if they feel 
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frustrated or unsatisfied (Huan and Post, 2004). If a Web site is not usable -if its 

features or design irritates, confuses, or frustrates users in their quest to perform desired 

operations - many users will simply access another site that better meets their needs 

(Nielsen and Loranger, 2006). In this context, Ellis and Kurniawan (2000) state that 

browsers often do not wait to complete their transactions on Web sites that are not user 

friendly, that do not facilitate the retrieval of information, and that do not present the 

information in a well organized and relevant form.  

The e-commerce Web site is a primary user interface for net-enabled business 

(Straub and Watson 2001). For Web site owners to be successful and customers to be 

satisfied, design criteria need to be considered (Nielsen 2000; Olson and Boyer 2002).  

Based on these studies, it seems likely that in the new environment, perceived Web 

site usability is a very important part of the store’s image and that it can influence 

shopping behaviour in a similar way to those aspects of traditional establishments. High 

Web site usability, therefore, is akin to a user-friendly and pleasant store environment 

and influences the Web site traffic. It gives an impression of a strong customer 

orientation and services mindedness (Heldal et al., 2004).  

In that sense, it is analogous to a brick-and-mortar store. Previous studies have 

found that a usable Web site creates a positive attitude towards online stores, increases 

stickiness and revisit sites, and eventually stimulates online purchase (Becker and 

Mottay, 2001; Klein, 1999; Lam and Lee, 1999; Lacerof and Paretto, 1998; Liu and 

Arnett, 2000; Nielsen, 2000; Szymanski and Hise, 2000). 

A usable Web site also provides benefits to e-business companies by reducing Web 

site development, support and maintenance costs (Donahue, 2001). 
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Finally e-commerce experts diagnose that poor Web site design was one of the 

major reasons for failures of dot.com companies in recent years (Nielsen, 2000; Tan and 

Tung, 2003). 

Considering all of the above, it is clear that usability is one of the most important 

characteristics of Web sites. This has been described succinctly by Nielsen (2000), who 

suggests that usability rules the Web. If a user cannot conveniently use a Web site to 

find a product or service, the user will not buy it. 

 

2.1.6 Extending usability concept to the Web 

 

As the World Wide Web (WWW) became an increasingly essential interface, 

usability research focused on extending existing usability principles to the domain of 

the Web site.  

Many of the Web site usability guidelines published during 90’ decade were based 

on developer expertise, project experiences, and subjective studies. Existing user 

interface design recommendations were extended to include designing user interfaces 

for the Web (Lynch and Horton, 1999; Nielsen, 1999; Schneiderman, 1998).  

Nielsen (2000) and Schneiderman (1998) offered a wide range of design principles 

for what a usable system might be, derived from a synthesis of extensive prior work 

conducted by him and his colleagues and suggest four parameters for Web site usability: 

navigation, response time, credibility, and content.  

Many of these guidelines were incomplete or too general to apply to the 

development of all Web sites, though much insight was gained from these efforts 

(Becker, 2001). 
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Furthermore, it should be stressed that these proposed practices are "guidelines"  

they are not absolute rules for web design. That is, they apply to most but not 

necessarily all Web sites (Cappel and Huang, 2007). 

While the ISO 9241-11 standard and its defined terms were initially developed in 

conjunction with HCI research in computer software, the standard and its defined terms 

were considered suitable to the Web as well (Cobus, et al., 2005; Galitz, 2002; Powell, 

2000). 

In particular, because ISO 9241-11 defines effectiveness as the: “Accuracy and 

completeness with which users achieve specified goals” (p. 2), effectiveness could be 

thought of as the degree to which "the user perceives that the task is performed 

successfully" (Sing, 2004, p. 52). Other researchers claim that effectiveness includes 

content quality (Bolchini and Paolini, 2004; Frokjaer, et al., 2000); the error handling 

capabilities of the Web site (Robson, 2000); how consistent a site is in performing 

prescribed actions, such as page and site availability, product displays or transactions 

(also known as error rates or reliability) (de Jong and van der Geest, 2000; Frokjaer et 

al., 2000; Huang and Post, 2004; Levi and Conrad, 2002; Nielsen and Loranger, 2006); 

how confident a user is that a site will perform as expected or will contain the 

information of interest (also known as user confidence) (Farkas and Farkas, 2000); the 

extent to which the site's content is viewable on the Web (Agarwal and Venkatesh, 

2002); and the rate at which users achieve their goals (Dickson and Mills, 2000; Nielsen 

and Loranger, 2006).  

Cobus et al. (2005) define efficiency as the number of clicks needed to complete a 

particular task, while Powell (2000) refers to efficiency on the Web as how much time a 

user takes or how many actions a user must perform to complete a task or reach a goal. 
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Satisfaction, or user satisfaction, is commonly defined throughout the literature as how 

satisfied a user is after using a Web site (Powell, 2000). 

Figure 2 shows the relationship between the definitions given in the ISO 9241-11 

definition and the predominant usability attributes outlined in the literature. 

 

Figure 2-ISO and the predominant usability attributes 

 

Source: Hornbæk, 2006 

 

Due to the specific characteristics of the Web sites, several authors began to criticize 

established usability definitions. 

Regarding Nielsen’s definition, (Rozanski and Haake, 2003) pointed out that 

usability must extend beyond the issues of ease of use, ease of learning and navigation. 

According to Quesenbery (2003), it appears that the ISO 9241-11 definition of 

usability may have been acceptable in a context of enterprise or other work-related 

applications, but in the consumer world of shopping, information seeking and online 

services, the ISO 9241-11 definition is not a broad enough view of human interaction to 

describe the usability goals of either the users or the business. 
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Quesenbery (2003) challenged this narrow focus and built on Nielsen’s (1993) 

definition of usability as well as the ISO 9241-11, defined usability as “the extent to 

which a product can be used by specified users to achieve specified goals with 

effectiveness, efficiency, engagement, error tolerance, and ease of learning in a 

specified context of use” whereas “product” refers to any kind of information systems 

including a Web site. 

In Quesenbery’s definition, “engaging” replaces “satisfaction,” looking for a word 

that suggests the ways that the interface can draw someone into a site or a task. It also 

looks at the quality of the interaction, or how well the user can connect with the way the 

product is presented and organized. 

Quesenbery (2003) attempted to consolidate important usability concepts. The new 

definition, though, does not provide an adequate testable definition of the most 

important usability attributes (Pearson and Green, 2006).  

Through the lens of the “Model Layer” (Martijn et al., 2002) it seems that this 

definition brings together concepts (effectiveness, efficiency, engagement) and usage 

indicators (error tolerance, and ease of learning). 

 

2.1.7 Research on Web site usability 

 

In recent years interest in conducting usability studies on Web-based systems has 

increased significantly.  

Three main Web usability research streams can be identified. The first discusses the 

meaning and the importance of usability in different research contexts, mostly in a 

descriptive manner without delineating usability major dimensions or providing tested 

scales. Within this stream we found  studies on Web site quality (e.g. Aladwani and 
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Palvia, 2002; Barnes and Vidgen, 2002; Liu and Arnett, 2002; Kim et al., 2002; 

Loiacano et al., 2007; Parasuraman et al., 2005; Yoo and Donthu, 2002), studies on user 

satisfaction: (e.g. Cho and Park, 2001; McKinney et al., 2002; Muyllea et al., 2004; 

Szymanski and Hise, 2000),  and studies on e-commerce (e.g. Pearson and Pearson, 

2008, Brown and Jayakody, 2008; Ranagathan and Ganapathy, 2002). 

The second type of research is aimed at developing and empirically validated 

specific usability instruments (e.g. Agarwal and Venkatesk, 2002; Chan, 2006, Green 

and Pearson, 2008; Konradt et al., 2003; Kuan et al., 2003; Palmer, 2002; Flavian et al., 

2006; Tarafdar and Zhang, 2005; Wang and Senecal, 2007).  

Other stream of research includes theoretical models that examine the role of 

usability within nomological networks (Becker and Mottay, 2001; Jahng et al., 2000; 

Kim et al., 2002; Rose and Purinton, 2004; Singh et al, 2000; Song and Zahedi, 2001). 

In several studies, usability has been systematically approach as one critical factor 

for e-commerce success. Based on previous work on e-commerce, Pearson and Pearson 

(2008) considered navigation, customization and personalization, download speed, 

accessibility, and ease of use as predictors of Web site usability.  

Tarafdar (2005) identified the following design factors influencing Web site 

usability: information content, ease of navigation,  security, availability and 

accessibility  

For typical, information-providing Web sites, one study found four critical success 

factors: playfulness, clarity of purpose, timeliness of information, and presentation style 

(Eighmey, 1997).  

In a later study, Liu and Arnett (2000) found a different selection of factors critical 

for Web site success: quality of information and service, system use, playfulness, and 

system design quality. 
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For e-commerce Web sites, Scharl and Bauer (1999) proposed three measurements 

of success: content, navigation, and interactivity 

In another study of retail Web sites, four key dimensions were identified: 

information content, design, security, and privacy. Among these, security and privacy 

were found to have the most impact on consumers’ purchase intention (Ranganathan 

and Ganapathy, 2000). 

Yet another study of Web sites identified these four dimensions as essential for a 

good Web site: specific content, content quality, Web appearance, and technical 

adequacy (Aladwani and Palvia, 2002).  

  

2.1.8 Web site usability instruments 

 

Web site usability has been examined in (1) in Human computer Interaction (1) 

Web designs specific research; (3) Information Systems (IS) theories.  

Initial efforts in instrument development were started by HCI researchers, but they 

faced the problems of inconsistency and incompleteness. Common problems include 

instruments that: (1) are developed and measured in non scientific ways (e.g. single item 

measures) (2) mainly measure what is easy to measure, the objective nature of Web site 

usability (e.g. error rates); (3) are intuition and experience-based; and (4) are not 

validated by empirical studies (Juristo et al., 2001; Spool et al., 1999). 

Under the design perspective, several guidelines and principles were proposed to be 

included in Web design (Nielsen, 2002; Pearrow, 2000) but still they consisted in a set 

of rules with different terminology make them confusing encompassing customer’s 

perceptions towards the Web site. 
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Information systems researchers (Agarwal and Venkatesh, 2002; Palmer, 2002, 

Zhan and von Dran, 2002) started to develop perceptually oriented Web site usability 

factors. They insisted that provided Web site usability is not intrinsically objective in 

nature, but rather is closely related with online users’ subjective perception of a Web 

site through the interaction with the site.  

Both Palmer (2002) and Agarwal and Venkatesh (2002) made some of the first 

attempts to better define the underlying dimensions of Web site usability through the 

empirical development of specific research instruments.  

Palmer (2002) developed a measure of Web site usability that found significant 

associations between Web site design and Web site performance with the constructs 

demonstrating good nomological validity.  Palmer's (2002) study found that Web site 

usability factors (download delay, navigability, content, interactivity, and 

responsiveness) are important in explaining the success of Web sites.  

Agarwal and Venkatesh (2002) presented categories and subcategories 

incorporating the Microsoft Usability Guidelines, while developing an instrument that 

operationalizes Web site usability. The metric and instrument operationalizes 

Microsoft’s Usability Guidelines (MUG), which is one of the most comprehensive of 

usability guidelines available. These guidelines represent a broad range of attributes that 

are likely to be relevant to consumer evaluations of Web sites as products. The 

guidelines include five major categories that need to be considered in evaluating the 

usability of Web sites: content, ease of use, promotion, made-for-the-medium, and 

emotion. 

Although Agarwal and Venkatesh (2002) and Palmer (2002) developed good 

starting points for studying Web site usability empirically, Green and Pearson (2004) 
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found, in a subsequent study, both instruments needing modification for use in e-

commerce research.  

Following their examination of those two Web site usability instruments (Agarwal 

and Venkatesh, 2002; Palmer, 2002), Green and Pearson (2006) developed a "new, re 

specified" instrument based on the often-reference ISO 9241-11 standard for usability 

offering, they suggest, more robustness and parsimony, an instrument. Interestingly, 

their study found that content was not a statistically significant predictor of Web site 

satisfaction or intent to return to the Web site. They concluded that content was not a 

necessary component of Web site usability; that users considered this variable (content) 

to be part of usefulness.  

Based on the ISO usability definition, Sing (2004) proposed that usability’s concept 

can be broken down into the following components: effectiveness, efficiency, 

flexibility; easy to learn; easy to remember and satisfaction. 

Subsequently, other attempts were made to develop and validate Web site usability 

as a theoretical construct.  

For instance, Kuan et al. (2003) based on a design perspective defined usability as 

the ability of an interactive system to assist users and tasks. Usability dimensions 

included perceived Web site usefulness, perceived interface quality, perceived 

information quality, perceived Service quality.  In another study, Senecal and Wang 

(2007) suggested that usability is composed of at least three dimensions: ease-of-use 

navigation, speed, and interactivity. Flavian (2005) defined usability as a multi-item 

scale based on user-friendly concept, and Becker (2002) approach usability from a 

global perspective. 

Summary 
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Conclusion 

Relying on different frameworks authors have been approaching usability from 

different perspectives, resulting in different set of constructs with several 

inconsistencies and incompleteness. As stated by Palmer (2002) usability research is 

still a challenged area in the search for common measures with regard to Web site 

usability evaluation and measurement. 

 

 

2.2 The Technological Acceptance Model 

 

2.2.1 Attitudinal Models – An Introduction 

 

The Theory of Reasoned Action (TRA) (Azjen and Fishbein, 1980; Fishbein and 

Azjen, 1975), is a very powerful model drawn from social psychology and considered 

one of the most fundamental and influential theories of human behaviour.  

TRA describes the psychological process behind conscious human behaviour, and 

aims to explore the determinants of that behaviour. 

According to the TRA model, an individual’s performance in a specific behaviour is 

determined by his or her behavioural intentions, which themselves are jointly 

determined by individual attitudes and subjective norms.  

Behavioural intention measures “how hard people are willing to try, ...[and] how 

much of an effort they are planning to exert, in order to perform the behaviour” (Ajzen, 

1991, p. 181). Generally, individuals’ behavioural intentions have a positive impact on 

the performance of the intended behaviour. 
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Attitudes are defined as the positive or negative feelings of an individual toward a 

specific behaviour, and these are determined by individual salient beliefs about the 

benefits and costs of performing the behaviour. 

An individual’s subjective norms are determined by her normative beliefs about the 

feasibility of a behaviour as evaluated by referent people, and his/her willingness to 

follow these beliefs. Further, the TRA assumes that external factors such as an 

individual’s characteristics will affect his/her behaviour only indirectly, through their 

influence on the attitudes and subjective norms. 

As Fishbein and Ajzen (1975) demonstrated through their theory, behaviour is best 

predicted by intentions, and “intentions are jointly determined by the person’s attitude 

and subjective norm concerning the behaviour” (p. 216). 

The theory of planned behaviour (TPB) modifies the TRA by incorporating the 

construct “perceived behavioural control” to address situations in which individuals 

lack substantive control over a specific behaviour (Ajzen, 1991). The TPB suggests that 

behaviour can be explained by behavioural intention, which is influenced by attitude, 

subjective norms, and perceived behavioural control. As the TPB was based on the 

TRA, the determinants attitude and subjective norm are defined in similar ways. 

Perceived behavioural control is the determinant that is unique to the TPB and refers to 

an individual’s perception of how difficult it is for her to perform a behavior (Ajzen, 

1991). 

The theory of reasoned action (TRA) and the theory of planned behaviour (TPB) 

have been empirically validated, and both models are widely used for predicting or 

explaining cognitive and affective behaviour using the well-established causal chain of 

beliefs -> attitude -> intention -> behaviour of social psychology. 
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2.2.2 Technology Acceptance Model 

 

A variety of theoretical perspectives has been applied to provide an understanding 

of the determinants of technology usage. Information systems (IS) investigators have 

suggested intention models from social psychology as a potential theoretical foundation 

for research on the determinants of user behaviour (e.g. the TRA (Ajzen and Fishbein, 

1980) and the theory of planned behaviour (Ajzen, 1991)). From this stream of research, 

the TAM (Davis et al., 1989), an adaptation of the TRA, has emerged as a powerful and 

parsimonious model that “belongs” to the IS field and represents the antecedents of 

technology usage through beliefs about two factors: the perceived usefulness (PU) and 

the perceived ease of use (PEOU) of a technology. 

According to Davis et al., 1989 the goal of TAM is “is to [be] . . . capable of 

explaining user behaviour across a broad range of end-user computing technologies and 

user populations, while at the same time being both parsimonious and theoretically 

justified” (p. 985). 

Relying on the strength of belief-attitude-intention-behaviour relationships in 

predicting actual behaviour, TAM posits that a person’s acceptance of a technology is 

determined by his or her voluntary intentions towards using the technology. The 

intention, in turn, is determined by the person’s attitude towards the use of the 

technology and his or her perception of its usefulness. Attitudes are formed from the 

beliefs a person holds about the use of the technology. The first belief, perceived 

usefulness (PU), is the user’s “subjective probability that using a specific application 

system will increase his or her job performance within an organizational context” 

(Davis et al., 1989, p. 985). Perceived ease of use (PEOU), the second belief, is “the 
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degree to which the user expects the target system to be free of efforts” (p. 985). PEOU 

is hypothesized to influence PU. 

Based on Ajzen and Fishbein, (1980) claim on the need for a carefully measurement 

specificity, Davis et al., (1989) asserted that in order to apply these concepts and 

relationships brought from the social psychology theories to the technology acceptance 

context, it is necessary to measure attitudes and beliefs regarding the use of technology 

rather than attitude and beliefs directed towards the technology itself, since individuals 

might hold a positive view about a technology without being favourably disposed 

towards its use. 

Davis et al. (1989) test the original TAM in a longitudinal study and report that the 

data partially support the model. In a post hoc data analysis in voluntary settings (Davis 

et al., 1989), they suggest a revision of the original TAM, based on only three 

theoretical constructs: intention, PU, and PEOU. The attitudinal construct was removed 

because of the partial mediation of the impact of beliefs on intentions by attitude, a 

weak direct link between PU and attitude, and a strong direct link between PU and 

intentions. PEOU had a small effect on intentions that subsided over time. About their 

modified model, Davis et al., (1989) claim that “is a more “powerful [model] for 

predicting and explaining user behaviour, based on only three theoretical constructs: 

intention, PU, and PEOU” (p. 997). 

From this point onwards, TAM has come to be one of the most widely used models 

in IS, in part because of its understandability and simplicity. In 2000, Venkatesh and 

Davis, reported that than 400 journal articles have cited the two original TAM articles 

by Davis and his co-authors (Venkatesh and Davis, 2000). More recently King and He, 

(2006) noticed that the number of TAM empirical studies rose substantially, from a 

publication rate of 4 per year in 1998–2001 to a rate of 10 per year in 2002–2003. 



40 
 

 

2.2.3 Empirical evidence of TAM 

 

Since Davis (1989), seminal study, a number of other researchers have employed 

TAM or variations thereof, to study user acceptance of a variety of information 

technologies , across different levels of expertise,  across different cultures and 

countries. Based on previous literature reviews conducted by King and He (2006), 

Legris et al. (2003) and Yousafzai et al. 2007), a summary of TAM’s diversified 

applications is presented.  

Diversified  Settings 

Originnally developed to test the acceptance of word processor technologies (Davis 

et al., 1989), TAM has since then been extented to the acceptance of (1) communication 

systems such as voice mail, e-mail (e.g. Adams et al., 1992; Gefen and Straub, 1997; 

Karahanna and Limayem, 2000; Karahanna and Straub, 1999; Segars and Grove, 1993; 

Straub,1994; Straub et al., 1997; Submarian, 1994; Szajna, 1996);  (2) general purposes 

systems like operating systems, interactive support systems, decision support systems, 

expert systems software packages (e.g. Agarwal et al., 1996, Gefen and Keil, 1998; 

Green, 1998; Karahanna et al., 1999; Keil et al., 1995; Lu et al., 2001; Venkatesh 2000; 

Venkatesk and Davis 1996;2000 Venkatesh and Morris, 2000; Venkatesh et al., 2002); 

(3) office systems inluding  word processors, spreadsheet, graphics presentation (e.g. 

Adams et al., 1992; Chau, 2001; Davis and Venkatesh, 1996; Davis et al., 1992; 

Hendrickson, 1993; Hu et al, 2003; Mathieson, 1991); (4) specialized systems such as 

tax preparation systems; computer bank systems, clinical support system, telemedicine 

(e.g. Brown et al., 2002; Chau and Hu, 2001; Chau and Hu, 2002a)b); Dillon et al., 

1998; Gefen, 2000; Ghorab, 1997; Hu et al., 1999; Schaik et al., 2002). 



41 
 

Replication of the original TAM study suggests that it holds across cultures and  

countries. Phillips et al. (1994) conducted the first study outside North America, in 

China, and results suggested that cultural affinity had a significant and positive 

influence on the TAM through PEOU. Since than, TAM has been tested in various 

countries, and results were quite mixed. For instance, Straub et al. (1997) found that the 

TAM holds for the USA and Switzerland but not for Japan, suggesting that culture can 

exert an effect on the predictive capacity of the TAM. The same results  hold for studies 

conducted in Hong Kong (e.g. Hu et al, 1999; Chau and Hu, 2001; Chau and Hu 

2002a)b). However, Chau, 2001 and Hu et al, 2003 validated a simplest version of 

TAM in Hong Kong and findings were identical to those obtained in similar studies 

conducted in Taiwan (e.g. Lu et al., 2001) and UK (Schaik et al., 2002).  

Much of the research have used students as subjects, mainly in environments in 

which the use of technology is voluntary (e.g. David et al., 1989; Davis et al., 1992; 

Mathieson, 1991). Across those studies, students had different instruction levels being 

mainly undergraduated (e.g. Chau, 2001; Dillon et al., 1998; Hendrickson et al., 1993; 

Mathieson, 1991; Lu et al., 2001; Venkatesh and Davis, 1996).  In studies where the 

usage of the information system or technology is manadatory, knowledge workers (e.g. 

Adams et al., 1992; Gefen and Straub 1997; Karahanna et al, 1999; Straub et al., 1997; 

Venkatesh 2002; Venkatesh and Davis, 2000;) have been selected as well as experts 

profissionals such as bank managers  (e.g. Ghorab, 1997), physicians (e.g. Hu et al., 

1999; Chang and Hu, 2002ab), physioterapists (e.g. Schaik et al., 2002), public school 

teachers (Hu et al., 2003).  
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Versions of TAM 

In its original version, TAM had the following components: perceived usefulness 

(PU), perceived ease of use (PEOU), Attitude (A), behaviour intention (BI) and actual 

use (U). 

Afterwards original TAM model have been modified incorporating new components 

and/or relationships between them and/or eleminating the established ones.  Legris et 

al., 2003 and  most recently Yousafzai et al., 2007 stated that among all studies 

analysed none analysed all the relationships, but they are all measured in at least on 

study. 

Although a high proportion of positive results for all relations were found 

suggesting the importance of these variables as determinants of IT adoption, there was a 

substantial  number of inconsistencies which is an indicative that TAM components 

might not be sufficient to explain IT adoption. 

 

The depend variable 

The ultimate goal of TAM was to predict IT/IS use and in most of the studies usage 

was measured through self-reporting (e.g. Adams et al., 1992; Davis et al., 1992; 

Hendrickson et al., 1993; Gefen, 2000; Gefen and Keil, 1998; Gefen and Straub, 1997; 

Karahanna and Straub, 1999; Straub, 1994; Submarian, 1994; Venkatesh and Davis, 

2000). The method consisted of two or three questions about the frequency of use and 

the amount of time spent using the system. However, some studies relyied on more 

objective measurements methods such as computer recorded measures of IT usage (e.g. 

Straub et al., 1995; Szajana, 1996; Venkatesk et al., 2002). Previous research on the 

TAM has found little similarity between sel-reported (subjective) and computer 

recorded (objective) (Yousafzai et al., 2007). 
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Addionnally studies have demontrated that self reported measure had validity 

problems Both Straub et al., (1995) and Szajana (1996) found a weak correlation of self 

reported and actual usage, putting in evidence a deficient convergent validity (Nunnally, 

1978). Szajna, 1996 also found that the correlation of self-reported usage with intention 

was higher than its correlation with actual usage, providing little support for 

discriminant validity (Campbell and Fiske, 1959). Chin (1996) also highlighted internal 

consistency and temporal problems in measured use and suggest that the meaning 

attributed to usage must be assessed more deeply than the mode of measurement. 

Based on findings suggesting a high correlation between the two constructs 

intentention and usage, researchers have adopted in their studies the behaviour intention 

as a valid indicator of system usage (e.g. Agarwal et al., 1996; Brown et al., 2002; 

Chau, 2001; Chau and Hu, 2001; Davis and Venkatesh, 1996; Dillon, 1998; Hu et al., 

1999; 2003; Karahanna et al., 1999; Lu et al., 2001; Mathieson, 1991; Schaik et al., 

2002; Venkatesh, 2000; Venkatesk and Davis, 1996; Venkatesh and Morris, 2000). 

 

Role of Attitude in TAM 

Attitude defined as the user’s evaluation of the desirability of employing a particular 

information systems application is included in the original formulation of TAM. In a 

subsequent study by Davis et al. (1989, pp. 995-6) conducted in a volitional 

environment demonstrated that the explanatory power of the TAM is equally good and 

it is more parsimonious without the mediating attitude construct. Later research on the 

TAM indicates that attitude may not play a central mediating role for determining 

mandatory usage as its direct relationship to behavioural intentions was not supported 

(Adams et al., 1992; Jackson et al., 1997). The explanation for such findings is based on 

the fact that, in work-related settings, performance is key, and intentions will be formed 
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based on performance considerations rather than simply on individual’s feelings about 

performing a target behaviour (Taylor and Todd, 1995). After that, it became the norm 

to exclude the attitude construct from the TAM, in both voluntary (e.g. Davis et al., 

1992) and mandatory settings (e.g. Adams et al., 1992; Gefen, 2000; Gefen and Keil, 

1998, Igbaria, 1993; Karahanna and Straub, 1999; Keil et al., 1995; Straub 1994; 

Submarian, 1994; Venkatesh, 2000; Venkatesh and Davis, 2000; Venkatesh and Morris, 

2000). 

Although the revised TAM dropped out the attitudinal mediation between beliefs 

and intentions, later research indicated that in mandatory environments, attitude has 

been shown to correlate strongly with usage behaviour. In the mandatory environment, 

Brown et al. (2002) suggested that reactions such as impediment the implementation or 

under-utilize the system could be the result of the positive or negative attitude that 

employees form towards the technology. Consequently it seems that in mandatory 

environments, attitude is likely to take on heightened importance and thus warrant 

consideration. 

 

Perceived usefulness and perceived easy of use in the TAM 

The role of PEOU in TAM has been controversial over the time. Most of the 

studies, beginning with that of Davis et al. (1989), have not found a direct linkage 

between PEOU and usage and the importance of PU (over PEOU) as the key 

determinant of acceptance has been emphasized. In his seminal study, Davis (1989) 

found the direct effect of PEOU on intentions to be stronger in the early stages of 

learning and behaviour. With time and experience, the effect was found to become 

indirect, operating through PU (p. 332), a thesis that has also been posited by later 

research (e.g. Adams et al., 1992 Study-1; Chau, 1996a; Gefen and Straub, 2000; 



45 
 

Igbaria et al., 1996). However, some studies have shown that PEOU has a direct and 

equal (e.g. Adams et al., 1992 Study-2; Agarwal and Prasad, 1997), or a stronger effect 

than PU (Chau, 1996b; Igbaria et al., 1997; Karahanna and Limayen, 2000) on 

technology adoption. 

Research suggests gender (e.g. Gefen and Straub, 1997; Venkatesh and Morris, 

2000) and task type (e.g. Moon and Kim, 2001; Gefen and Straub, 2000;) affect the 

relative importance of PU and PEOU and that for different type of technology user 

populations (e.g. Igbaria (1995)), and in different time periods the relative importance 

of PU and PEOU is variable, reflecting a potential “non-applicability” of the TAM in 

some contexts. However, the TAM literature has not effectively dealt with these 

inconsistencies. 

 

Versions of TAM 

Since its original version (Davis, 1989) the TAM Model has experienced several 

modifications. Based on the work of King and He (2006) we grouped those changes into 

three major categories: 

(1) The inclusion of external precursors (prior factors). As postulated by TAM, 

research results confirm that external variables are fully mediated by PEOU 

and PU and that the addition of such variables contributes marginally to the 

explanation of the variance in system use. According to Legris et al., (2003), 

external variables provide a better understanding of what influences PU and 

PEOU and their presence guide the actions required to influence a greater use. 

Relying on a literature review of the TAM, the same author pointed out that 

there was no clear pattern with respect to the choice of external variables 

considered and studies included factors such as organizational characteristics 
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(e.g. Igabaria et al., 1997; Venkatesh and Davis, 1996, 2000), individual 

characteristics (e.g. Szajna, 1996; Agarwal and Prasad, 1997, 1999; Venkatesk 

and Morris, 2000); system characteristics (e.g. Davis, 1993). 

(2) The incorporation of factors suggested by other theories that are intended to 

increase TAM’s predictive power. These studies include subjective norm (e.g. 

Taylor and Todd, 1995), perceived enjoyment (e.g. Davis et al., 1992), 

expectation (Venkatesh et al., 2003), task technology fit (e.g. Dishaw and 

Strong, 1999) and trust (e.g. Gefen, 2004). 

(3) The inclusion of contextual factors such as gender, culture (e.g. Huang et al., 

2003; Straub et al., 1997), and technology characteristics (Plouffe et al., 2001) 

that may have moderator effects. 

 

The most comprehensive TAM may be that provided by Venkatesh and colleagues, 

who selectively reviewed studies centred around eight models that have been developed 

to explain user acceptance of new technology; a total of 32 constructs were identified 

there; the authors proposed a unified theory of acceptance and use of technology 

(UTAUT) and developed hypotheses for testing it (Venkatesh, et al., 2003). 

 

2.2.4 TAM and e-commerce acceptance 

 

A Web site can be viewed as an information technology (Gefen et al., 2003) against 

which user acceptance behaviour can be explained using the TAM.  

The paths predicted by TAM also apply to e-commerce (Geffen et al., 2000, 2003). 

The underlying logic is that IT users (i.e. online customers of a Web site) react 

rationally when they elect to use an IT (Geffen and Straub, 2000; Geffen et al., 2003; 

Pavlou, 2003). 
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Online users, after all, are information technology users and the more useful and 

easy to use the site, the more the Web site will be used.  

As before, a number of  researchers have employed TAM or variations thereof, to 

study acceptance of Internet related technologies, across different levels of expertise,  

across different cultures, countries (e.g. Bhattacherjee, 2001; Chen, et al., 2002; 

Childers et al., 2001; Lee et al., 2001; Liaw, 2002; Lin and Lu, 2000; Koufaris, 2002, 

Lederer et al., 2000, Lin and Lu, 2000). 

. Following the previous procedure a summary of TAM’s diversified applications is 

presented in the next sections.  

Diversified  Settings 

Within the context of Internet technology TAM has been extented to the acceptance 

of (1) Internet (e.g. Jiang et al., 2000; Teo et al., 1999); (2) world wide web (e.g. 

Agarwal and Karahanna, 2000; Agarwal and Prasad, 1998; Lederer et al., 2000; Liaw, 

2002; Liaw and Huang, 2002; Lin and Lu, 2000; Moon and Kim, 2001; Morris and 

Dillon, 1997; O’ Cass and Fenech, 2003; Shih, 2004); (3) e-commerce (e.g. Ahn et al., 

2004; Aladwani, 2002; Chen et al., 2002; Chen and Tan, 2004; Childers et al., 2001; 

Devraj et al., 2002; Gefen, 2000; Gefen and Straub, 2000; Gefen et al., 2003;  Heijden, 

2003; Koppling and Mckinney, 2004; Koufaris, 2002; Lee and Lee, 2003; Pavlou, 2003; 

Savitskie et al., 2007; Singh, 2006; Smith, 2008; Vijayasarethy, 2004); (4) Digital 

library (e.g.  Hong et al., 2002; Koohang, 2004; Thong et al., 2002); (5) e-services (e.g. 

Bhattacherjee, 2001; Featherman and Pavlou, 2003; Suh and Han, 2002, 2003; Wang et 

al., 2003); and (6) virtual communities (e.g. Teo et al., 2003). 

Internet technology acceptance has been tested and validated in several countries. 

For instance, Jiang et al. (2000) found that the same TAM’s results holds for the USA, 

France and Hong Kong. Other countries where similar studies were conducted were: (1) 
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Australia (e.g. O’ Cass and Fenech, 2003); (2) Netherlands (e.g.  Heijden, 2003); (3) 

Hong Kong (e.g. Hong et al., 2002; Thong et al., 2002); (4) Kuwait (e.g Aladwani, 

2002); Singapore (e.g.  Teo et al., 1999); (5) South Korea (e.g. Moon and Kim, 2001; 

Lee and Lee, 2003; Suh and Han, 2002,2003); (6) Taiwan (e.g Lin and Lu, 2000; Liaw 

and Huang, 2002; Shih, 2004). 

As Internet/www technology is primarily used in non-organizational settings most 

of the studies employed students, mainly undergraduate (e.g. Aladwani, 2002; Agarwal 

and Karahanna, 2000; Devraj et al., 2002; Featherman and Pavlou, 2003; Gefen et al., 

2003; Hong et al., 2002; Jiang et al., 2000; Liaw, 2002; Liaw and Wang, 2003; Lin and 

Lu, 2000; Moon and Kim, 2001; Morris and Dillon, 1997; Pavlou, 2003; Teo et el., 

2003; Thong et al., 2002). Experimental approach was the predominant method used in 

those studies, however since they compromise external validity, recently researchers 

have began to adopt web survey to inquiry actual Web site users (e.g. Ahn et al., 2004; 

Bhattacherjee, 2001; Chen et al., 2002; Childers et al., 2001; Heijden et al., 2003; 

Koufaris, 2002; Lee and Lee, 2003; O’ Cass and Fenech, 2003; Savitskie et al., 2007; 

Singh et al., 2006; Smith, 2008; Suh and Han, 2002, 2003). 

 

Versions of TAM in the context of Internet/web environements 

As noticed before, the original TAM model have been modified incorporating new 

components and/or relationships and/or eleminating the established ones, which is 

particularly true when testing Internet/www technologies acceptance due to its 

distinctive characteristics. 

The depend variable 

In predicting Internet/Web sites usage researchers have been adopting in their 

studies the behaviour intention as a valid indicator of system usage (e.g. Aladwani, 
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2002; Agarwal and Prasad, 1998; Agarwal and Karahanna, 2000; Bhattacherjee, 2001; 

Devraj et al., 2002; Featherman and Pavlou, 2003; Gefen, 2003; Gefen et al., 2003; 

Gefen and Straub, 2000; Hong et al., 2002; Koufaris, 2002; Lee and Lee, 2003; Liaw, 

2002; Liaw and Wang, 2003; Lin and Lu, 2000; O’ Cass and Fenech, 2003; Pavlou, 

2003; ; Shih, 2004; Teo et el., 2003; Thong et al., 2002; Vijayasarathy, 2004). 

However, we can found self reported usage measures in several studies (e.g. Chen et 

al., 2002; Heidjen, 2003; Jiang et al., 2000; Lederer et al., 2000; Moon and Kim, 2001; 

Morris and Dillon, 1997; Smith, 2008; Su and Han, 2003; Teo et al., 1999).  

 

The role of Attitude  

Relying on a literature review of studies on TAM in Internet/Web environments, 

there is no clear pattern with respect to the choice of including (e.g. Chen et al., 2002; 

Chen and Tan, 2004; Childers et al., 2001; Devraj et al., 2002; Heijden et al., 2003; 

Liaw and Wang, 2003; Lin and Lu, 2000; Moon and Kim, 2001; Suh and Han, 2002, 

2003; Teo et al., 2003; Shih, 2004; Singh et al., 2006; Vijayasarathy, 2004) or not 

including the attitude construct (Agarwal and Prasad, 1998; Aladwani, 2002; 

Bhattacherjee, 2001; Featherman and Pavlou, 2003; Gefen and Straub, 2000; Gefen, 

2003; Hong et al., 2002; Jiang et al., 2000; Lederer et al., 2000; Liaw, 2002; Pavlou, 

2003; Suh and Han, 2003; Teo et al., 1999; Thong et al., 2002; Wang, 2003).  

 

Perceived usefulness and perceived easy of use  

Similar to previous findings, in Web contexts the perceived easy of use has been 

found to be less consistent in its relationship to attitude. Gefen and Straub (2000) 

extensively discuss this relationship, showing that in most cases perceived ease of use 

should affect attitude through perceived usefulness. The authors theorized that 
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perceived ease of use would be significant in explaining intentions only when the 

behaviour of interest was directly impacted by the intrinsic characteristics of the IT. 

They made a distinction between inquiring for a product on the Web as opposed to 

buying it, arguing that the former would be more directly related to perceived ease of 

use because seeking information about a product relied on the use of IT both as a means 

and as an end, while purchasing it involved the use of IT only as a means. From an 

analysis of data collected from 217 MBA students about their use of an Internet 

bookseller’s site, the study offered support for the hypotheses that perceived ease of use 

was significantly related to intentions to use the site for inquiries but not for purchases. 

Additionally in consumer e-commerce adoption this link between perceived ease of 

use and attitude is also dropped where it is argued that web tools are exceptionally easy 

to use or target subjects have higher levels of expertise (e.g.; Agarwal and Prasad, 1998; 

Agarwal and Karahanna, 2000; Gefen, 2003; Hong et al., 2002; Jiang et al., 2000; 

Koufaris, 2002; Lederer et al., 2000; Liaw, 2002; Liaw and Huang, 2003; Suh and Han, 

2003; Thong et al., 2002). Other studies supported the empirical evidence of a direct 

effect of perceived easy of use on attitude (e.g. Ahn et al., 2004; Chen et al., 2002; 

Chen and Tan, 2004; Childers et al., 2001; Devraj et al., 2002; Heidjen et al.,, 2003; 

Lee and Lee, 2003; Moon and Kim, 2002; O’ Cass and Fenech, 2003; Pavlou, 2003; 

Shih, 2004; Suh and Han, 2002; Smith , 2008; Teo et al., 2003; Vyjayasarethy, 2004) 

The general premise is that perceived usefulness directly influences attitude, but 

perceived ease of use acts indirectly through usefulness (Davis, 1989).  
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Versions of TAM 

The TAM Model has experienced several modifications within Web environments. 

According to the three major categories proposed by King and He (2006) the major 

chances were as follows: 

(1) The inclusion of external antecedents. Only recently the effect of external 

variables on perceived usefulness and perceived ease of use has been  

considered in some studies including factors such as information quality (e.g. 

Lederer et al., 2000; Chen et al., 2002; Chen and Tan, 2004); usability factors 

(e.g. Chen et al., 2002; Chen and Tan, 2004; Childers et al., 2001; Chiravari 

and Nazareth, 2002; Koohang, 2004; Smith, 2004); system quality (e.g. Ahn et 

al., 2004; Shih, 2004); and service quality (e.g. Ahn et al., 2004; Shih, 2004). 

(2) The incorporation of factors suggested by other theories such as  Inovation 

Difusion Theory (e.g. Chen et al., 2002; Chen and Tand, 2004; Vijayasarethy, 

2004), perceived enjoyment (e.g Childers et al., 2001; Heidjen et al., 2003);  

task technology fit (e.g. Koppling and McKineey, 2004), expectation 

(Venkatesh et al., 2003), normative believes (e.g. Shih, 2004; Vijayasarathy, 

2004), perceived risk (e.g. Featherman and Pavlou, 2003; Heidjen et al., 2003; 

Pavlou, 2003); and trust (e.g. Chan and Tan, 2004; Chiravuri and Nazareth, 

2001; Gefen et al., 2003; Heidjen et al., 2003; Pavlou, 2003; Suh and Han, 

2003). 

(3) The inclusion of contextual factors for instance culture (e.g. Singh et al., 2006); 

self-efficacy (e.g. Straub et al., 1997; Wang et al., 2003;), computer affinity 

(e.g. Savitskie et al., 2007) and involvement (e.g. Savitskie et al., 2007) that 

may have moderator effects. 
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Together studies validated the TAM and its reliable constructs of perceived 

usefulness, perceived ease of use, the attitude toward using the Web system, and the 

behavioural intention to use the Web system and have augmented the TAM with other 

constructs to better explain the relationship and significance of the TAM constructs. 

 

Conclusion 

In the last 20 years the TAM has become well established as a robust, parsimonious, 

and powerful model for predicting users’ acceptance of technology. 

The widespread popularity of the TAM is broadly attributable to three factors (King 

and He, 2006; Legris et al., 2003; Yousafzai et al., 2007): 

(1) it is parsimonious, IT-specific, and is designed to provide an adequate 

explanation and prediction of a diverse user population’s acceptance of a wide range of 

systems and technologies within varying organizational and cultural contexts and 

expertise levels; 

(2) it has a strong theoretical base and a well researched and validated inventory of 

psychometric measurement scales, making its use operationally appealing;  

(3) it has accumulated strong empirical support for its overall explanatory power 

and has emerged as a pre-eminent model of users acceptance of technology. 

However, few studies have attempted to validate the full TAM model with all of its 

original constructs. 

Furthermore, the many TAM studies are characterized by different methodological 

and measurement factors, resulting in conflicting and somewhat confusing findings 

which vary considerably in terms of statistical significance, direction and magnitude. 

According to King and He (2006), Legris et al. (2003) and Yousafzai et al. (2007) 

these mixed findings not only undermine the precision of TAM, but also complicate 
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efforts for IT practitioners and academicians to better understand users’ technology 

acceptance behaviour. However, the cause of such inconsistencies and the extent to 

which the existing body of research reflects significant and cumulative development is 

not completely clear. 

 

 

2.3. Online Consumer Behaviour  

 

2.3.1 Consumer Behaviour Perspectives 

 

In general, the study of consumer behaviour is concerned with understanding the 

decision process that intervenes between the market strategy implemented by the firm 

through deliberate managerial decisions about the marketing mix (including product, 

place, and promotion) and outcomes such as sales, product and brand image, and 

customer satisfaction (Hawkins et al., 1995). 

Theories of consumer behaviour suggest that consumers utilize complex 

information processing and decision processes while making consumption decisions 

(e.g. Bettman et al., 1998). In its simplest conceptualization, consumer behaviour is 

thought to be driven by personal characteristics, product characteristics, and factors 

specific to the consumption situation (Dawar et al., 1992). 

To a very large extent, online consumer behaviour can be studied using frameworks 

from traditional consumer behaviour. A number of general frameworks in consumer 

behaviour are available that capture the decision-making processes of consumers 

(Schiffman and Kanuk, 1994). These frameworks distinguish a number of stages, 

typically including at least the following: need recognition, pre purchase search, 
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evaluation of alternatives, the actual purchase, and post purchase evaluation. These 

stages are relatively abstract and do not consider the medium through which the 

consumer buys. Hence, the stages can be applied to online consumer behaviour 

(O’Keefe and McEachern, 1998). 

Looking more closely at the difference between online and offline consumer 

behaviour, we can identify at least two types of issues that differentiate online 

consumers from off-line consumers. First, online consumers have to interact with 

technology to purchase the goods and services they need. The physical shop 

environment is replaced by an electronic shopping environment or, in other words, by 

an information system (IS). This gives rise to technical issues that have traditionally 

been the domain of IS and human computer interaction (HCI) researchers (O’Keefe et 

al., 2000). 

Second, a greater degree of trust is required in an online shopping environment than 

in a physical shop. It is by now a folk theorem that trust is an important issue for those 

who engage in electronic commerce (Keen et al., 1999). Trust mitigates the feelings of 

uncertainty that arise when the shop is unknown, the shop owners are unknown, the 

quality of the product is unknown, and the settlement performance is unknown (Pavlou, 

2003). These conditions are likely to arise in an electronic commerce environment.  

This inseparable but complementary aspect of an B2C Web site/ IT, on the one 

hand, and a vendor with whom the customer conducts business, on the other is reflected 

in the empirical research with the emergence of two theoretical perspectives of 

consumer behaviour on the Internet.  

The first perspective considers a Web site to be an information technology (IT), and 

as such argues that the same usage antecedents that apply across IT, namely perceived 

usefulness and perceived ease of use as identified by TAM (Davis, 1989; Davis et al., 
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1989), apply here as well (e.g. Gefen and Straub, 2000; Lederer et al., 2000; Lee et al., 

2001). According to Zhang et al. (2007) this studies adopted a consumer oriented view 

with focus on consumers’ salient beliefs about online shopping that might influence 

purchase channel selection. Even though TAM is the dominant model,  other studies in 

this vein have extended TAM with constructs such as computer playfulness (e.g. Moon 

and Kim, 2001), cognitive absorption (e.g., Agarwal and Karahanna, 2000), product 

involvement and perceived enjoyment (Koufaris, 2002).  

Within the same perspective, Zhou et al. (2007) identified another research stream – 

technology oriented view - that has focused on Web design and has developed models 

and measures of perceived Web quality and usability (e.g. Agarwal and Venkatesh, 

2002; Aladwani and Palvia, 2002; Loiacono et al., 2007; Palmer, 2002; Ranganathan 

and Ganapathy, 2002; Torkzadeh and Dhillon, 2002) as predictors of consumer online 

behaviour. This stream of research identified a wide range of factors including, 

information content, information fit to task, interactivity, Web site personalization, 

response time, download delay, navigability, convenience, customer relationship, 

intuitiveness, and visual appeal. 

The second perspective focuses on online purchase as an interaction with a vendor, 

where trust should be the main driver of relationship (Reichheld and Schefter, 2000). 

Online shopping involves social uncertainty and risk because the behaviour of an e-

vendor cannot be guaranteed or monitored (Reichheld and Schefter, 2000a,b). Similarly, 

several other studies have focused on trust as a reducer of risk among inexperienced 

online customers and as a reducer of social uncertainty (e.g. Gefen, 2000; Jarvenpaa and 

Tractinsky, 1999; Jarvenpaa et al. 2000), on familiarity and trust (e.g. Gefen, 2000), on 

seals of approval or privacy policy statements (McKnight et al., 2002; Palmer et al. 

2000), and on affiliations with respectable companies (e.g. Stewart, 1999).  
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In our study the first perspective is adopted and online behaviour consumer is 

analysed based on users’ interaction with Web sites and accordingly we will focus on 

studies adopting the same point of view.  

Although previous studies have investigated a large number of potential factors 

influencing e-shopping behaviour, we concentrated on those factors that were 

emprically found to be significantly associated with e-shopping behaviour. 

Chang et al., (2005) and lately Zhou et al. (2007) have reviewd the literature 

regarding the adoption of online shopping, which provided a guideline for our work. 

Based on their classification of the predictors of e-shopping behaviour we propose two 

categories: consumer characteristics and perceived attributes of the Web Site.  

 

2.3.2 Consumer characteristics 

Empirically, previous studies have found that e-shopping bahaviour is affected by a 

variety of personal characteristics, such as demographics and social factors and as well 

as shopping orientatations, motivations, personality treats. 

 

Consumer Demographics 

Consumer demographics are among the most frequently studied factors in online 

shopping research. The effects of gender, age, income, education, and culture of 

consumers on online shopping behaviour have been examined since late 1990s. 

The findings on demographic variables were quite mixed. Gender, age, education, 

and income were found to have a positive relationship with online shopping in some 

studies, but not in all. Chen et al., (2002) stated that probably demographic variables do 

not generate the relationships, but they are caused by other deeper structure variables. 
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Gender. Although there was no significant difference between online shoppers and 

non-shoppers in terms of gender (Donthu and Garcia, 1999), men were found to make 

more purchases (Li et al., 1999) and men’s perceptions of online shopping were more 

favourable than those of female consumers (Slyke et al., 2002). 

Such gender pattern in the online shopping environment has been explained using 

different models or factors: 

(1) Shopping orientation was found to influence consumers’ shopping activities, 

interests, and opinions. Men and women were found to have different shopping 

orientations—men were more convenience-oriented and less motivated by social 

interaction, while women were just the opposite (Swaminathan et al., 1999). The 

function of shopping online as a social activity is weak compared with shopping in 

traditional stores. This is due to the lack of face-to-face interaction with sales associates 

online. Women did not find online shopping “as practical and convenient as their male 

counterparts” (Rodgers and Harris 2003, p. 540). 

(2) Information systems studies have shown that there are gender differences in the 

context of individual adoption and sustained usage of technology (Venkatesh and 

Morris, 2000). Women were reported to have a higher level of web apprehensiveness 

(i.e., individual’s resistance to or fear of the WWW as a channel for context-free online 

information seeking and communication (Susskind, 2004)). Being more sceptical about 

e-business than their male counterparts, women were emotionally less satisfied with 

online shopping and made fewer online purchases than men (Rodgers and Harris, 2003); 

(3) The products that male and female consumers are interested in buying are 

different. For example, male consumers are more interested in hardware, software, and 

electronics, while females are more interested in food, beverages, and clothing. In the 
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early stage of e-commerce, the types of products available online used to be male-

oriented and women did not shop online because they could not find products that 

interested them (Slyke et al., 2002). 

(4) Women demonstrate a stronger need for tactile input in product evaluation than 

men (Citrin et al., 2003). The inability to touch or try on products, a shortcoming of 

online purchasing, might also result in fewer female online shoppers. This characteristic 

affects online purchase negatively, particularly for those products that require more 

tactile cues for their evaluation (e.g., shoes). 

Age. From the introduction of Internet till late 1990s, Internet users were primarily 

middle-aged and younger and had less purchasing power than those who were older. As 

a result, early research showed either no significant age difference among online 

shoppers (Bellman et al., 1999; Li et al., 1999) or that online shoppers were older than 

traditional store shoppers (Bhatnagar et al., 2000; Donthu and Garcia, 1999) 

Nowadays the age gap between online and non online consumers is diminishing, but 

the effect of age on consumers’ intention to purchase online remains unclear. For 

example, some studies identified a positive relationship between consumers’ age and 

their likelihood to purchase products online (Stafford et al., 2004), whereas others 

reported a negative relationship (Joines et al., 2003) or no relationship (Rohm and 

Swaminathan, 2004). Such a discrepancy in research findings might be caused by 

different criteria for defining age groups in different studies. Broader ranges may lessen 

the effect of age and this lack of a standard age categorization scheme turns difficult 

cross-study comparisons feasible. 

Income and Education. Online shoppers tend to earn more money than traditional 

store shoppers (Bagchi and Mahmood, 2004; Donthu and Garcia, 1999; Li et al., 1999; 

Mahmood et al., 2004; Susskind, 2004), considering that the most popular items 
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purchased online, including books, CDs, holiday and leisure travel, PC hardware, and 

software, are all “normal goods”—those for which demand increases as income 

increases. On the other hand some of these items are not so expensive that needs a high 

level of purchase power associated. 

Online shoppers are not necessarily more educated. Some studies identified a 

positive relationship between education and the time and money consumers spent online 

(Li et al., 1999; Liao and Cheung, 2001; Susskind, 2004), while others did not (Bagchi 

and Mahmood, 2004; Donthu and Garcia, 1999; Mahmood et al., 2004). This may be 

explained by the fact that online shopping is a relatively easy task, which does not 

require higher education, although this argument is controversial among the literature. 

 

Computer/Internet Experience 

The amount of computer training, computer experience, found to be positively 

related to adoption behaviour (Slyke et al., 2002). Addionnally a positive relationship 

between Internet usage and online shopping intention was detected in some studies 

(Bhatnagar et al., 2000; Citrin et al., 2000; Liao and Cheung, 2001; Park, 2002). 

However, in subsequent estudies  the relationship was not found to be significant (Cho, 

2004; Nysveen and Pedersen, 2004).  

These contradictory results may be explained by the increasing penetration of the 

Internet into our daily life, that might led to the diminishing effect of Internet 

experience in recent years.  

Similarly, internet purchase experience was found to increase purchase intention. 

Experience with online shopping is found to correlate positively with consumers’ 

likelihood to shop online. The more experienced consumers are with online shopping 

and the more satisfied they are with past online transaction experiences, the higher their 
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purchases amounts and the more likely they are to be repeated purchasers (Brown et al., 

2003; Devaraj et al., 2002; Foucault and Scheufele, 2002; Koivumi, 2001; Moe and 

Pader, 2004; Park and Jun, 2003; Pires et al., 2004; Yang and Lester, 2004) This is 

supported by the extended Technology Acceptance Model, which suggests that 

increased user experience has positive effect on users’ attitudes toward technology and 

the mastering of that technology (Venkatesh and Morris, 2000).  

According to these consistent results between experience and e-shopping adoption 

one might concluded that a better understanding of the technology and how it operates 

will definitely alleviate concerns and lead to higher usage of online shopping. 

 

Consumer Shopping orientations 

Shopping orientations refer to a consumer’s general predisposition towards 

shopping activities. They are conceptualized as specific dimensions of lifestyles and 

operationalized based on activities, interests and opinions regarding shopping behaviour 

(Brown et al., 2003; Li et al., 1999). 

Various studies have explored the relationships between consumers’ shopping 

orientations and their intention (or actual choice) to shop online. For the purposes of our 

reseach we only focus on those orientations that are linked with the technological 

characteristics of the medium and not with other advantages provided by online 

shopping (i.e. price, brand, variety). 

The unprecedented convenience, the possibility of anytime, anywhere shopping, the 

powerful search engines and convenient price comparisons seem to be the main 

characteristics of online shopping (Swaminathan et al., 1999) increasing substancially 

search and transaction efficency. As a result, there is repeated evidence showing that 

online shoppers  tend to be convenience-oriented (e.g., Childers et al., 2001; Bhatnagar 
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et al., 2000; Donthu and Garcia, 1999; Li et al., 1999; Sin and Tse, 2002; Swaminathan 

et al., 1999).  

Consumers who seek enjoyable or fun activities while shopping are also more likely 

to purchase online (e.g. Goldsmith, 2002; van der Heijden and Vergagen, 2004) as 

Internet offers a wide range of interactivity options that can exploit the  hedonic 

dimension of the Web site and simultaneously compensating for the lack of human or 

social interaction. 

Chang et al, (2005) pointed out that it seemed that if the shopping orientation of the 

customers matched the advantage provided by online shopping, customers were more 

inclined to use it. 

Personality 

Studies have found that consumers’ personality characteristics influence their e-

shopping behaviour. Among personality attributes, innovativeness - the degree to which 

an individual is receptive to new ideas (Rogers, 1995) – positivelly influences the the 

adoption of e-shopping (Blake et al. 2003; Donthu and Garcia, 1999; Limayem et al., 

2000) because shopping online can be treated as an innovative behaviour in relation to 

shopping in traditional physical stores. 

As e-shopping is perceived riskier than traditional shopping, the user’s attitude 

towards risk also influences the willingness to shop online and those who tend to 

minimize risk (risk aversion) are less likely to adopt e-shopping. By contrast, 

consumers who are willing to take risks are more likely to buy online (Donthu and 

Garcia, 1999). 

 

 

 



62 
 

Social and psycological charateristics 

Consumers’ relevant social and psychological characteristics are mainly derived 

from a number of psychosocial theories (e.g. TPB, TAM) and consistent with these 

theories main findings reveal that psychological variables are critical determinants for 

the adoption of online shopping.  

. 

Attitude in the context of e-commerce, is defined as the degree to which the 

outcome of online behaviour is positively or negatively valued (Vijayasarath, 2004). 

Attitude have been studied extensively and results considered that a favourable attitude 

toward online shopping had a positive impact on e-shopping intention and actual use 

(e.g. Teo et al., 2003; Shih, 2004; Singh et al., 2006; Vijayasarathy, 2004). Similarly, 

favorable behavioral intention to use Web sites has positive impacts on the actual usage 

of e-shopping (e.g., Chen et al. 2002; and Limayem et al., 2000).  

Perceived behavioural control is defined as an individual’s perception of his/her 

ability to perform a behaviour and it was found to have a positive impact on online 

shopping intention (Limayem et al, 2000; Shim et al., 2001), a consistent result with the 

underlying theory of planned behaviour (Ajzen, 1991). 

 

2.3.3 Perceived characteristics of the web as a shopping channel 

 

As a sales channel, the internet deals with both information system and marketing 

activities. Therefore, both Web site features (such as information) and offline features 

(such as delivery) of an online store influence consumers’ e-shopping behavior (e.g. 

Ahn et al). Consumer’s adoption of e-shopping relies on its superiority to other 

shopping channels and its perceived weaknesses. 
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Web site Quality 

In the context of our study, Web site qualitiy refer to the traditional IS attributes: 

system quality and information quality.  

System quality “describes the measures of web sites as information processing 

systems and taps engineering-oriented performance characteristics such as operational 

efficiency and appearance” (Ahn et al. 2004, p. 407). Ahn et al. (2004) derived system 

quality from measurements on multiple traits (e.g.  design, navigation, response time), 

and found a positive assocition with consumers’ e-shopping intention. Similarly, 

Belanger et al. (2000) and McKnight et al. (2002b) concluded that the impact of site 

quality on online shopping behavior is positive. Additionally, some specific 

measurements of system quality such as ease of navigation (Childers et al., 2001, Yoon 

2002) or better design (Liang and Lai, 2002; Ranganathan and Ganapathy, 2002) were 

found to be important predictors of consumers’ e-shopping intention and actual use.  

Generally, better system quality tends to increase the likelihood of purchasing online 

(Chang et al., 2005; Zhou et al., 2007). 

Information quality, in the context of e-shopping, refers to the content and content 

quality that the Web sites provide. High-quality information is assumed to help 

consumers to compare products and make better choices. Empirical results showed that 

information quality is positively associated with consumers’ intention to shop online 

(Ahn et al., 2004; Ranganathan and Ganapathy, 2002; Shih, 2004). Conversely, if 

products are hard to find or little product information is available for an e-store, 

consumers are less likely to choose it (Raijas, 2002). 

As consequences of Web sites’ perceived qualities, perceived usefulness and 

perceived ease of use were extensively found to positively influence consumers’ e-

shopping intention and actual use (e.g., Chen et al., 2002; Childers et al., 2001). These 
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findings are consistent with the fundamental assumptions of TAM. Conversely, 

complexity reduces the probability of shopping online (e.g., Huang, 2000; Verhoef and 

Langerak, 2001). 

 

Perceived Benefits 

By perceived benefits we mean the relative advantages of online shopping in 

relation to traditional store shopping. Previous studies have identified various 

advantages of e-shopping as one of the driving forces in the adoption of web shopping.  

Some studies presented these advantages in a general way, such as relative 

advantage (Verhoef and Langerak, 2001) and perceived consequences (Limayem et al., 

2000). Other studies employed more specific measurements: quickness (Goldsmith, 

2002; Koyuncu and Bhattacharya, 2004), time saving, ease of ordering (Raijas, 2000), 

effort saving (Cho, 2004; Verhoef and Langerak, 2001). 

 

Perceived online experience 

The perceived online experience is defined as the feelings and affect that users 

experience while performing online activities (Wolfinbarger and Gilly, 2001; Xia, 2002) 

and has rarely been examined in terms of its effect on online shopping behaviour. 

Besides, the antecedents of either a positive or a negative online experience are not clear 

yet. 

Emotions are related to consumers’ interpretation of their feelings given different 

online experiences An investigation of the effect of emotion on purchasing intention 

and loyalty of consumers (Lynch et al. 2001) showed that positive emotions had 

positive influence on online shopping intention of consumers. 
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In another study, enjoyment, excitement, feeling of participation, and charming 

were found to be predictors of online shopping (Liu and Arnett, 2000). 

Hoffman and Novak (1996) and  Novak et al, 2000, proposed the importance of the 

concept of flow (Csikszentmihalyi, 1990) for understanding consumer experience in 

computer-mediated environments.  

Flow is the feeling of complete and energized focus in an activity, with a high level 

of enjoyment and fulfilment (Csikszentmihalyi, 1990). 

According to Novak et al., (2000), flow on the Web site is multidimensional and is 

determined by (1) high levels of skills and control; (2) high levels of challenge and 

arousal; (3) focused attention; and (4) is enhanced by interactivity.  

Koufaris, (2002), incorporated the flow construct into the TAM model in an 

integrated theoretical framework of online consumer behaviour. He examined how 

emotional and cognitive responses to visiting a Web-based store for the first time can 

influence online consumers´ intention to return and their likelihood to make unplanned 

purchases. While this results were inconclusive with unplanned purchases, he 

demonstrated that flow has a significant impact on the Web consumer behaviour. 

In another study in the context of online searching (Mathwick and Rigdon, 2004), 

flow appeared to enhance consumers’ attitude toward online retailers and the brands 

they offered.  

Perceived Risk 

Perceived Risk is another antecedent to online shopping that is frequently included 

in e-commerce studies. Perceived risk is defined as the consumers’ subjective belief of 

suffering a loss in pursuit of a desired outcome (Pavlou, 2003).  

In the context of online shopping, risk can be divided into two predominant types: 

behavioural risk and environmental risk (Park et al. 2004).  
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Behavioural risk arises from online retailers who have a chance to behave in an 

opportunistic manner by taking advantage of the distance and impersonal nature of e-

commerce and the government’s inability to monitor all transactions adequately. It 

includes product risks, psychological risks, and seller performance risks.  

Environmental risk is caused by the unpredictable nature of the purchasing medium 

- Internet - which is beyond the control of online retailers and consumers. It includes 

financial risks (e.g. theft of credit card; monetary loss) and privacy risks (e.g. private 

information leaks). 

According to our study’s proposal we refer to perceived risk as environmental risk. 

Studies have measured the perception of risks either in a general way (e.g. 

Jarvenpaa et al., 2000; Liu and Wei, 2003) or in a specific way. Specific risks include 

financial (e.g., Bhatnagar et al., 2000; Featherman and Pavlou, 2003), transaction 

security (e.g., Liao and Cheung, 2001; Shih, 2004; Vijayasarathy, 2004), privacy (e.g., 

Lunn and Suman, 2000; Featherman and Pavlou, 2003; Vijayasarathy, 2004), and web 

deception (e.g. Grazioli and Jarvenpaa, 2000). 

Although perceived risk can be affected or moderated by a variety of factors, 

including consumer demographics, Internet experience, product characteristics, and 

attributes of a Web site, among others, perceived risk has been shown to have a negative 

impact on attitude towards online shopping and to negatively influence consumers’ 

intention to shop online, both for products (Bhatnagar et al., 2000; Featherman and 

Pavlou, 2003; Jarvenpaa et al., 2000; Joines et al., 2003; Kolsaker et al., 2004; Liang 

and Jin-Shiang, 1998; Liao and Cheung, 2001; Park et al., 2004; Pavlou, 2003) and e-

services (Ruyter et al., 2001).  

Conversely, consumers are more likely to patronize the e-stores having sound 

security and privacy features (e.g., Liu et al., 2004; Miyazaki and Fernandez, 2001). 
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Trust  

Trust is essentially another way of formulating some of the risk factors discussed 

above. If risk is present, consumers need trust before conducting a transaction; and the 

higher the perceived risk, the more the need for trust (Grazioli and Jarvenpaa, 2000). As 

found in many studies, lack of trust in the online transactions and the web vendors is an 

important obstacle in the market penetration of e-shopping (e.g., Corbitt et al., 2003; 

Gefen et al., 2003; Heidjen et al., 2003; Liu et al., 2004; Pavlou, 2003; Suh and Han, 

2003).  

Heijden et al., (2003) studied how trust and perceived risk influence consumer’s 

attitude towards purchasing in e-commerce. “The more a person trusts the Internet 

company, the less the person will perceive risks associated with online purchasing.” 

(Heidjen et al., 2003, 43). The authors were surprised by finding that trust did not have 

a significant influence on a consumer’s attitude. They explained that one reason for this 

might be that trust has more influence when consumers evaluate trust as being poor: a 

consumer may or may not purchase at a trustworthy Web site, but a consumer definitely 

will not purchase at an untrustworthy Web site. On the other hand, the results of Gefen 

et al., (2003) show that trust has a positive influence on consumer’s attitude towards 

purchasing online. Results also show that ease-of-use has a positive effect on 

consumers’ trust.  

Security and privacy are major factors associated with trust. Security is listed as “the 

number one” factor for designing successful online stores (Liang and Lai, 2002; Liu and 

Arnett 2000). Consumers are also afraid of their privacy in e-commerce, because they 

do not want someone following and registering their doings and navigations while they 

are shopping at an e-marketplace (Ranganathan and Ganapathy, 2002). The situation is 
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problematic, since enterprises need to register information about consumers for 

personalization. 

The initial formation of trust is dependent upon several antecedents including 

consumers’ perceptions of Web site quality and structural assurances (Wakefield et al., 

2004). The authors also concluded that initial trust in a Web site has a positive 

relationship with purchase intentions (Wakefield et al., 2004).  

Meinert et al., (2006) examined the role of Web site privacy statements and the 

formation of consumer trust. “The strength or level of protection guaranteed by privacy 

policy statement influences consumer trust as measured by willingness to provide 

personal information online (p.124). 

Wakefield and Whitten (2006) examined the role of third-party organization 

credibility and the creation of trust in e-tailers. Findings from this study confirmed prior 

studies that indeed institution-based assurances (assurance seals) elevate consumers´ 

perceptions of trust.  

According to Koufaris and Hampton-Sosa (2002) perceptions about the company as 

well as perceptions of Web site could determine initial beliefs regarding 

trustworthiness. 

 

Conclusion 

There is an extant literature on online consume behaviour. Although most of the 

studies focus on the consumer characteristics, recently researchers began to investigate 

the effect of other factors such as the perceived risk and trust on the consumer attitude 

and behaviour intentions. Factors associated to Web site characteristics and perceived 

online experience are just began to be investigated. 
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2.4 Summary 

 

This chapter presents a review of the extant literature on the three main topics 

involved in this study.  

Although usability is becoming increasingly important for e-commerce success, 

there is still no consensus on how to measure and evaluate it.  

The application of TAM to e-commerce environments has confirmed the 

appropriateness and validity of this model to explain online consumer attitudes and 

behaviour. 

Finally based on previous studies it was possible to identify the four main factors 

that have impact on online consumer behaviour: consumer characteristics and perceived 

characteristics of the Web as a shopping channel.  



 

 

 

 

CHAPTER III 

 

RESEARCH MODEL 

 

Based on the previous literature review, the research questions and hypothesis for 

empirical work are purposed. This chapter is divided in three sections. The first section 

aims at proposing the usability´s dimensions based on an overview of the relevant 

literature to address this issue. The following section presents the second research 

question along with a specific literature review on the relationship between usability 

and the Technology Acceptance Model’s components within the context of electronic 

commerce in order to define the variables of study and the research hypotheses. At the 

end, the research model is presented relying on the variables and hypotheses previously 

defined. 

 

3.1 Theoretical framework 

 

The experience consumers have on a Web site is increasingly becoming an 

important topic both for academia (Agarwal and Karahanna, 2000; Novak et al., 2000) 

and for organizations using Web sites to market their products and services. The Web 

site design is an important determinant of visitors' online purchases and revisit 

intentions (Hill, 2001; Klein, 1998).  Moreover, Nielsen (2000, p. 10) argues that "users 

experience usability of a site before they have committed to using it and before they 

have spent any money on potential purchases." 
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Based on these statements, it seems likely that in the new environment, perceived 

Web site usability is a very important part of the store’s image and that it can influence 

shopping behaviour in a similar way to those aspects of traditional establishments. 

Despite the critical need to know how consumers’ perceptions of the Web sites 

usability influence their behaviour, and especially their intention to revisit or purchase, 

there is no extant general measure for evaluating Web sites and no consensus on what 

such an instrument should measure. 

Businesses need to develop means for measuring and analyzing consumer 

perceptions of Web site usability. On the other hand, many academic researchers 

studying e-commerce have been forced to develop their own Web evaluation 

instruments (Loiacono et al., 2007). 

Collectively, past studies have identified a variety of usability factors. However, 

each study proposed different sets of Web site usability factors which have different 

terminology and scope (Aladwani and Palvia, 2001; Ferre et al., 2001). 

In justifying that diversity, Ferre et al. 2001, pointed out that that Web site usability 

factors are developed by researchers from different disciplines for achieving different 

goals (e.g. increase consumer retention, satisfaction, loyalty, positive attitude, purchase 

intention, trust or e-business success).  

Some authors (e.g. Agarwal and Venkatesh, 2002; Palmer, 2002) approached 

usability dimensions at attribute level (e.g. information), others (Kuan et al., 2003; 

Wang and Senecal, 2007) defined the dimensions as perceived outcomes (e.g. perceived 

usefulness) and still others (e.g. Green and Pearson, 2006; Sing, 2004;) relied on the 

ISO 9241-11 components (i.e. effectiveness, efficiency and satisfaction) an higher level 

of abstraction.  Additionally several metrics are based in formative evaluation where 



72 
 

usability is measured based on the web characteristics such as page download, links, 

etc. (Konradt et al., 2003). 

It is important to bring about a consensus to allow for a valid examination of 

usability.  

According to Loiacano et al. (2007), one cannot evaluate an object without a 

context. Of particular concern to designers of Web sites is the question of whether 

consumers’ reactions to a Web site are likely to induce subsequent visits or purchases 

from the site in the future. Thus a theoretical model of Web site usability would provide 

a better understanding on the influence of Web site usability on online consumer’s 

perceptions. 

While there have been some efforts to propose a theoretical model of Web site 

usability (e.g. Agarwal and Venkatesh, 2002; Kim et al., 2002; Palmer, 2002; Rosen 

and Purinton, 2004; Singh et al., 2004), more efforts are needed to develop a variety of 

theoretical lenses to gain a new insight on the Web site usability phenomenon.  

Next table presents several studies of theoretical models of Web site usability. 
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Table 3 – Previous studies of theoretical models of Web site usability 

Authors Research 

Goals 

Model Developed Web site Usability Constructs 

Becker and 

Mottary 

(2001) 

To examine the factors 

affecting the usability of 

global Web sites 

Usability assessment 

model 

Design layout, Navigation, Design 

consistency, Customer service, 

Reliability, Security, Information, 

Content 

Jahng et al. 

(2000) 

To propose a contingency 

framework to address Web 

site design 

Fit theory 

Flow theory 

Ease of learning/use, Interactivity, 

Customizability, Speed and efficiency, 

Comprehensiveness, Availability, 

Reliability, Cost, Maintainability, 

Security, Privacy 

Kim et al. 

(2002) 

To propose metrics for 

measuring the architectural 

quality of internet 

businesses 

Architectural quality 

model 

Firmness, Convenience, Delight 

McKinney et 

al. (2002) 

To identify and measure the 

constructs affecting online 

customer satisfaction in the 

information search stage 

Expectation 

disconfirmation 

theory 

Information, Relevance, Timeliness, 

Reliability, Scope, Access, Usability, 

Navigation, Interactivity 

Rosen and 

Purinton 

(2004) 

To propose a model of Web 

site design 

Kaplan´s landscape 

preference model 

Validity, Coherence, Legibility 

Rosen and 

Lloyd. (2004) 

To propose a model of Web 

site design 

Cognitive Framework Coherence, Complexity, Legibility 

Singh et al. 

(2003) 

To examine the factors 

affecting webpage 

preference 

Kaplan´s landscape 

preference model 

Structure, Engagement, Mystery, 

Richness 

Szymanski 

and Hise 

(2000) 

To examine what creates a 

satisfying customer 

experience 

E-satisfaction model Fast presentation, Ease of navigation, 

Uncluttered screens 

Venkatesh 

and Agarwal 

(2006) 

To examine the effect of 

Web site usability on 

purchase behaviour 

Microsoft Usability 

Guidelines and 

Technology 

Acceptance Model 

Content, Ease of use, Made for the 

medium, Emotion 

    

 

There are several benefits of developing an alternative theoretical model. First, a 

good alternative theory provides richer understanding of Web site usability.  Zmud 
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(2004) stated that in absence of a dominant theoretical paradigm, it is necessary to 

invest considerable efforts in building rich and tight theoretical models. 

Second developing alternative models help to overcome the weakness of existing 

theoretical models which might (1) have too narrowly defined usability without its full 

aspects; and (2) have as their goals to propose metrics, not identifying the nomological 

networks between endogenous and exogenous variables of Web site usability. 

Alternative models possibly can address these problems and enhance the understanding 

of usability concept. 

Bearing in mind the call for a better understanding of the usability effects on 

consumer behaviour this study has two research objectives: 

 

1- To propose and validate Web site usability constructs that mainly capture human 

perceptions on Web site usability. 

2- To propose and validate a theoretical model of Web site usability by adopting 

the Technology Acceptance Model. 

 

Several studies have successfully adopted TAM to study the acceptance of Internet 

related technologies (e.g. Bhattacherjee, 2001; Childers et al., 2001; Lee et al., 2001; 

Liaw, 2002; Lin and Lu, 2000; Koufaris, 2002), but only a few number (e.g. Chen et al., 

2004; Lederer et al., 2000;) explained the influence of Web site factors on consumer 

behaviour intention moderated by the two TAM beliefs, perceived usefulness and 

perceived ease-of-use. Even though, these studies did not capture the total effects of 

Web site usability because they didn’t include the full sets of Web site usability. 

 One of the most commonly definitions of usability is how easily and how 

effectively a computer system can be used by a specific set of users (Shakel, 1991). 
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These two components of usability bear a close resemblance to the perceived ease of 

use and perceived usefulness constructs in TAM (Koolang, 2004). Hence, the above 

definition provides us with the basis to examine the various factors of Web site usability 

on the TAM’s beliefs constructs. Furthermore, according to TAM both types of beliefs 

are subjected to the influence of external variables (Davis, 1989). 

Through the inclusion of usability factors in TAM it is possible to empirically 

validate the effect of Web site usability on user behaviour intention, and thus obtaining 

a broader understanding of the impact of Web site usability in e-commerce.  

This brought us to this study’s research questions: 

 

1. What are the dimensions and measures of Web site usability construct? 

2. How Web site usability influence online consumer behaviour? 

 

Aimed at answering this research questions, a theoretical model for Web site 

usability is proposed and presented in the next sections. 

 

3.2 Web site usability measurement model 

Following Goodhue and Thompson, an instrument for evaluating a Web site will be 

most useful to businesses if it can identify in more detail the specific aspects that make 

the Web site easy to use or useful to consumers (Goodhue and Thompson, 1995).   

The greater clarity of detail is important conceptually because some aspects may be 

found empirically to be more important than others in determining consumer behaviour. 

This is significant from a practical business standpoint because without a finer- attribute 

grained measure than business might not know what changes to make in a Web site 

rated low in usability.  
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Following a design perspective with a focus on the interaction between the user and 

the Web site and based on the consolidation of usability design factors by integrating all 

findings from previous studies, we propose six usability constructs: information, 

interactivity, download delay, responsiveness, interface and navigability.  

Information 

Information evaluations have been approached differently in several studies. A 

broader evaluation perspective includes information intrinsic properties such as 

timeliness, completeness and accuracy and its graphical representation through text, 

graphics and multimedia and it is commonly referred as information content or content. 

Based on the information quality framework, Huang et al. (1999),  Lee et al. (2002), 

Strong et al. (1997) and Wang and Strong  (1996) introduced the concept of contextual 

information quality.  Contextual information quality emphasizes the importance of the 

informative aspects of information but from a task perspective. It highlights the 

requirement that information quality must be considered within the context of the task at 

hand. Based on this perspective information should be relevant, sufficient and 

appropriate in terms of amount so as to added value to the tasks for which the 

information is provided.  

Additionally and from the actability principles, Agerfalk et al. (2004) suggest that 

information processed and stored in any system should be such that it enables users to 

perform desired tasks through the system. From basic usability principles, authors 

suggest that users like information systems that provide comprehensive information.  

The inclusion of information as a usability dimension has been a controversial 

subject among researchers and relies on the conceptual distinction between usefulness 

and usability.  
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For some authors (e.g. Green and Pearson, 2006; Wang and Senecal, 2007) usability 

is about the ease with which an individual can access, navigate and personalize a Web 

site, while usefulness is primarily concerned with what each Web site delivers (i.e. 

content). They concluded that content was not a necessary component of Web site 

usability and should be considered as a component of usefulness. 

Other researchers adopted a broader usability definition suggesting that information 

is as a dimension of Web site usability (e.g. Palmer, 2002; Kuan et al., 2003; Tarafdar 

and Zang, 2005), web quality (e.g. Loiacono, 2007) and web user satisfaction (e.g. 

McKinney et al., 2002). In other studies information has been found to be a critical 

factor of success of Web sites (e.g. Brown, 2008). 

By adopting the concept of contextual information quality, we propose that 

information is a dimension of usability. 

 

Interactivity 

When users choose to use a technology, they are also choosing to interact with that 

technology (Orlikowski, 2000). A key capability of the Internet is its capacity to support 

greater interaction for users (Palmer, 2002).  

Interactivity includes the ability to customize the site’s look, feel and content as well 

as provide interaction with the user and between users (Palmer, 2002; Agarwal and 

Venkatesh, 2002). 

Customization offers the ability to control the amount of information pushed at 

users (Huang, 2003) providing an easy and controllable online shopping environment 

that might fit goal oriented shoppers.  
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A pleasant and visually appealing online shopping environment that also provides a 

sense of online community and interactivity may boost the exploration and impulsive 

shopping of experiential shoppers (Kim et al., 2002). 

 Improving interpersonal communication by providing online forums, chat rooms, 

and incentives for consumers to share their experiences with their friends and by 

facilitating online referrals might entice intention to shop online, mainly for those more 

influenced by normative beliefs (Garbarino and Strabilevitz, 2004).  

According to the Tele-presence theory, interactivity can create a feeling of empathy 

by approximating real-world feelings, which consumers can use or may consider a 

standard for assessing their online experience (Jahng et al., 2000; Klein, 1998).  

Interestingly, Tarafdar and Zhang (2005) found that customization was not a factor 

of usability. They concluded that many users did not favour the extra navigation and 

submission of personal information that customization requires. A few other researchers 

have found similar results. Ellis and Kumiawan (2000) found that older people with less 

computer experience prefer a structured and consistent format rather than dynamic 

customization and personalization. 

On the other hand, other authors (e.g. Agarwall and Venkatesk, 2002; Palmer, 2002; 

Pearson and Pearson, 2008; Tarafdar and Zhang, 2005) argue that interactivity is a 

critical element and can influence considerably the usability of the Web site.  

Thus, we propose that Web site interactivity is an underlying dimension of Web site 

usability. 

 

Responsiveness  

Responsiveness is defined in this study as the presence of feedback to users and the 

availability of response from the site managers (Palmer, 2002; Schneiderman, 1998).  
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Consumers want to receive careful, continuous, and convenient service during 

navigation. Web sites with just-in time online support (e.g. FAQ (Frequently asked 

questions) and help functions were found to have more consumer visits and sales (Evans 

and Wurster, 2000; Lohse and Spiller, 1999; Shapiro and Varian, 1999).  

Jarvenpaa and Todd (1997) identified consumer support as a major construct for 

success in online shopping and Palmer (2002) suggested responsiveness to be included 

in usability instrument. 

Therefore we proposed responsiveness to be a dimension of usability. 

 

Download delay 

Rose et al.  (1999) defined download delay as the download speed in initially 

accessing a site and in subsequent request of pages within the site and stated that the 

content of a Web site such as images, video clips, and/or audio clips can affect 

negatively the Website response time. 

Turban and Gehrke (2000) suggest that consumers prefer simple Web sites that 

provide service and content over sites containing flashing banner ads, revolving images, 

and a multitude of multimedia effects that slow download speed. Similarly, in two 

usability studies, Nielsen (2000) found that most users prefer speed over design and that 

users' ability to focus on a Web site content diminishes after waiting more than ten 

seconds. 

Waiting too long can lead to anxiety for users and loss of satisfaction with the Web 

site. Several authors (Gehrke and Turban, 1999;  Heldal et al., 2004; Pitkow and Kehoe, 

1996; Rose et al., 1999) suggested that users will tolerate only 10 seconds of inactivity 

before switching to a different Web site.  
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Focus on the effect of download delay on Web site evaluation, Dalleart and Kahn 

(1999) argued that consumers were able to separate the evaluation of the waiting 

experience from the evaluation of the Web site. However, they also show that when 

there is uncertainty about the waiting time (as with the majority of downloads), the 

negative feeling generated by the waiting experience carries over to the evaluation of 

the Web site. A negative relationship between the downloading time for a web page and 

the probability of requesting an additional web page within a Web site, was reported by 

Sismeiro and Bucklin (2004).  

Several studies have determined download delay to be one of the most important 

aspects of e-commerce quality (e.g. McKinney et al., 2002; Torkzadeh and Dhillon, 

2002; Turban and Gehrke, 2000), seriously interfering with a site’s usability (Straub et 

al., 2002). Nielsen (2000) reported that slow download time was one of the 34 most 

prevalent usability issues identified. 

In past studies download delay was included as a construct of Web site usability 

(e.g. Palmer, 2002; Tarafdar and Zhang, 2005; Wang and Senecal, 2007) and as 

suggested we propose download delay to be one dimension of Web site usability. 

Interface 

For the purpose of this study, interface refers to the design and visual presentation 

of web pages content in terms of the positioning of web objects as well as colours, 

icons, symbols, font sizes and styles (Becker, 2002).  

Consistency represents the use of the same layout throughout a site, the consistent 

location of objects within that layout from page to page, and the use of the same theme 

throughout a Web site (Huang, 2003). According to Nielsen (2000), striving for 

consistency is the first golden rule of interface design. 
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Consistency of interface interaction is a key factor in interface design (Palmer, 

2002; Ranganathan and Ganapathy, 2002; Schneiderman, 1998; Vassilopoulou et al., 

2001). It means the site used the same procedure when you do similar operations, for 

example the same coloured button on each page (Vassilopoulou et al. 2001). 

Readability, the extent to which Web sites components are easy to read and 

understand, is also a key component of interface quality. Readability is affected by the 

size of displayed characters, the relative contrast between text characters and page 

background, the sets of colours and the amount of text displayed. Using 50% less text 

than on paper is a usability suggestion since it is more difficult to read from a Web site 

than on paper. 

The complexity of most current Web sites causes negative effects on online users 

(Nielsen, 2000). Rosen and Puriton (2004) pointed out that simplicity of Web site 

design not only makes the site more appealing, but also makes it faster to load. 

Hence, we purpose interface to be a usability dimension.   

Navigability 

Navigability is an important design element, allowing users to acquire more of the 

information they are seeking and making the information easier to find (Machlis, 1998). 

Search engines with a variety of retrieval options and multiple navigation alternatives 

are examples of navigability that can be implemented. Researchers (e.g. Donahue, 

2001) indicated that Web sites with restricted flexibility are hard to navigate indicating 

a major usability problem. 

Of the various factors that contribute to more usable Web sites, ease of navigation 

has been deemed important by a majority of researchers. Ease of navigation relates to 

the level of time and effort required to accomplish specific tasks (Venkatesh, 2000). 
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Navigability depends on Web sites’ navigational structure, appropriate hyperlinks, 

sequencing of pages, and consistency of navigation protocols; (Kuan, 2003; Palmer, 

2002). 

Navigation in the form of links and graphics, referred to as context information, aids 

users in understanding where they can go from their current location and where they 

have previously been (Nielsen, 2000;  Pearson et al., 1997; Tarafdar and Zhang, 2005). 

It also accomplishes moving within a site with the fewest number of clicks. 

Additionally, Schneiderman (1987) suggested that navigation should be distinctive 

enough that users are confident about their selections. 

Relying on a literature review on Web usability along with an evaluation of 40 Web 

sites, Turban and Gehrke (2000) found that navigational controls were important for 

Web sites. Links should be unbroken, adequate in number, easy to locate, and have clear 

descriptions. They found that consumers want Web sites that lend themselves to 

navigation efficiency.  

Tarafdar and Zhang (2005) found navigation to influence Web site usability because 

without good navigation, users tend to experience cognitive overload. In Palmer’s 

(2002) study on Web site success, ease of navigation is a usability factor affecting Web 

site success. Furthermore, in their investigation on Web-customer satisfaction, 

McKinney et al. (2002) found that navigation was a leading component of a high 

quality system. Inability to locate desired information will cause the user to leave the 

site. 

As recommended by several authors, we suggest that navigability is a dimension of 

usability.  

Table 4 presents a summary of the proposed usability constructs 
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Table 4 Proposed Web site usability constructs 

Construct Definition Related Studies 

Information The extent to which information is 
adequate to users’ needs 

Agarwal and Venkatesh, 2002; 
Aladwani and Palvia, 2002; Barnes 
and Vidgen, 2004; Becker, 2002; ; 
Brown and Jayakody, 2008; Cho and 
Park, 2001; Kim et al., 2002; Kuan 
et al.,2003; Liu and Arnett, 2000; 
Loiacano et al., 2007; Muyllea et al., 
2004;  Palmer, 2002; Parasuraman et 
al., 2005;  Tarafdar and Zhang, 
2005; Zhan et al., 2002  

Interactivity The ability to customize the 
site’s look and content as 
well as provide interaction 
with the user; 
Web site’s ability to create vivid 
interaction and communication with 
users 

Agarwal and Venkatesh, 2002; 
Aladwani and Palvia, 2002; Becker, 
2002; Liu and Arnett, 2000; Kim et 
al., 2002; Kuan et al., 2003; 
Loiacano et al.; 2007; Palmer, 2002; 
Tarafdar and Zhang, 2005; Wang 
and Senecal, 2007; Zhan et al., 2002 

 
Responsiveness 

 
Additional information and support 
mechanisms readily available to 
enhance the Web site use experience. 
The presence of feedback to 
users and the availability of 
response from the site 
managers 

 
Kuan et al.,2003; Palmer, 2002, Wu, 
2006 

 
Download Delay 

 
The initial request for access 
to the page and then each 
subsequent request for 
changing pages within the 
site 

 
Aladwani and Palvia, 2002; Becker, 
2002; Kim et al., 2002; Liu and 
Arnett, 2000; Loiacano et al.; 2007; 
Muyller et al., 2004; Parasuraman et 
al., 2005; Tarafdar and Zhang, 2005; 
Wang and Senecal, 2007; Yoo and 
Donthu, 2001; Zhang et al., 2002. 

   
Interface Interface design characteristics  

well organized 
layout, and consistency of 
design protocols. 
aimed at providing a clear and easy 
interaction with the Web site 

Agarwal and Venkatesh, 2002; 
Aladwani and Palvia, 2002; Barnes 
and Vidgen, 2004; Becker, 2002; 
Kim et al.; 2002; Kuan et al., 2003; 
Liu and Arnett, 2000; Loiacano et 
al.; 2007; Muyllea et al., 2004; 
Parasuraman et al., 2005; Tarafdar 
and Zhang, 2005; Yoo and Donthu, 
2001; Zhang et al., 2002. 

 
Navigability 

 
Capability to provide alternative 
interaction and navigating 
techniques 

 
Aladwani and Palvia, 2002; Becker, 
2002; Kuan et al., 2003; Liu and 
Arnett, 2000; Palmer, 2002; Tarafdar 
and Zhang, 2005; Zhang et al., 2002. 

 

Appendixes 1-4 presents detailed information on the classification of dimensions. 
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3.3 Web site usability theoretical model 

 

The variables used in the current study of developing a Web site usability 

theoretical model are based on the previous identified usability dimensions and on the 

TAM variables found in the literature.  

 

3.3.1 TAM variables and hypotheses formulation 

 

Behaviour Intention  

While an objective measurement of the extent to which an individual engages in 

behaviour would be ideal, it is not always easy or practical to obtain it. However, both 

theoretical and empirical support exists for the strong correlation between intention to 

engage in behaviour and the actual behaviour. Azjen (1991) describe the positive 

relationship between behavioural intentions and actions. Other researchers (e.g.  

Bernadette, 1996; Pavlou, 2003) found a consistently high correlation between 

intentions and actual use in TRA and TAM research. 

Here, we have chosen to use behavioural intention as a surrogate for actual 

behaviour, and define it as ‘a consumer’s intent to use or to recommend the Web site’. 

Apart from the key importance of repeated visits and purchases in a Web site, 

referrals and recommendations are lucrative to traditional trading and even more to e-

commerce. The Internet amplifies the referral/recommendation effect because word 

spreads faster via the Internet than traditional word of mouth (Reichheld and Sheffer, 

2000ab).  
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Attitude 

According to TRA’s operational definition, individual attitudes toward behaviour 

are determined by individual affective beliefs about behavioural consequences and the 

evaluations of them.  

Attitude has been characterized as a person’s inclination to exhibit a certain 

response towards a concept or object (Fishbein and Ajzen, 1975). It has been suggested 

that attitude can be split into its cognitive and affective components. The former is 

modelled as salient beliefs in TRA, and the latter is deemed to comprise attitude.  

We define attitude as the extent to which a consumer likes online shopping and 

considers it to be a good idea. 

Many studies further simplify the original TAM by dropping attitude and instead 

studying the relationship between perceived usefulness and perceived ease of use on 

intention to use (e.g. Chiravuri and Nazareth, 2001; Featherman and Pavlou, 2003; 

Gefen and Straub, 2000; Gefen et al., 2003; Klopping and Mckinney, 2004; Lederer et 

al., 2000; Pavlou, 2003; Savitskie et al., 2007; Teo et al., 1999). 

However, we decide to include the following hypothesis: 

 

H1: Attitude is positively related to Behaviour Intention towards the Web site. 

 

Perceived usefulness  

Even though perceived usefulness (PU) was originally defined with respect to one's 

job performance (Davis, 1989), perceived usefulness refers to the performance of any 

generic task in non-organizational settings. This view is consistent with a number of 

studies such as Agarwal and Karahanna (2000), Davis et al. (1992), Mathieson (1991), 
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Rose and Straub (1998), Sjazna (1994; 1996), Taylor and Todd (1995) which measured 

perceived usefulness in settings other than an organization. 

A Web site can be viewed as an IS that provides information to its users. Therefore, 

consumers may perform e-shopping only if a Web site effectively assists them in 

completing transactions.  

According to Shih (2003) and Vijayasarathy (2004), perceived usefulness of e-

shopping is defined as the degree to which an individual believes that trading on the 

Web would enhance the effectiveness of his or her shopping by providing useful 

information, facilitate comparison shopping, and enable quicker shopping. 

Empirical support for the relationship between perceived usefulness and attitude has 

been provided by a number of studies (e.g.; Agarwal et al., 1996; Chau and Hu, 2001 

2002; Dillon et al., 1998; Lu et al., 2001; Mathiesson, 1991). The persistence of this 

relationship has also been demonstrated in the context of using the Internet, i.e. 

individuals who believed that using this technology could lead to positive outcomes also 

tended to have a more favourable attitude towards it (e.g. Ahn et al., 2004; Chen et al., 

2002; Chen and Tan, 2004; Childers et al., 2002; Devraj et al., 2002; Heidjen et al., 

2003; Lee and Lee, 2003; Lin and Lu, 2000; Moon and Kim, 2001; O’ Cass and Fenech, 

2003; Shih, 2004; Smith, 2008; Suh and Han, 2003; Teo et al., 2003; Vyjayasarethy, 

2004).  

TAM incorporates both an indirect link (through the mediating variable of attitude) 

as well as a direct link between usefulness and behaviour intention. The direct link is 

based on theoretical and empirical support that, irrespective of any positive or negative 

affect towards a particular behaviour, an individual’s cognitive assessment of the 

outcome of engaging in the behaviour (i.e. usefulness) can have a direct bearing on 

his/her behavioural intention (Vijayasarathy, 2004). Empirical support for this 
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relationship has been found in several studies (e.g. Agarwal and Karanna, 2000; 

Agarwal and Prasad, 1998; Ahn et al., 2004; Aladwani, 2002; Bhattacherjee, 2001; 

Chen and Tan, 2004; Feathermen and Pavlou, 2003; Gefen, 2003; Gefen et al., 2003; 

Heidjen, 2003; Hong et al., 2002; Klopping and Mckinney, 2004; Lee and Lee, 2003; 

Liaw, 2002a;  Liaw and Huang, 2003; Lin and Lu, 2000; Moon and Kim, 2001; Pavlou, 

2003; Savitskie, 2007; Smith, 2008; Suh and Han, 2003; Teo et al., 2003 Thong et al., 

2002; Vyjayasarethy, 2004; Wang, 2003)  

Therefore, propose the following hypothesis:  

H2a: The perceived usefulness of an e-commerce Web site is positively related to 

behaviour intention. 

H2b: The perceived usefulness of an e-commerce Web site is positively related to 

Attitude. 

 

Perceived-ease-of-use 

According to TAM, perceived ease of use (PEOU) is defined as the degree to which 

a consumer believes that using a particular technology will be free of effort (Davis, 

1989). 

Extending this concept to online shopping environment, we define perceived ease of 

use as the extent to which a consumer believes that on-line shopping is free of effort. 

The literature covers not only the traditional idea of information being easy to read 

and understand (David, 1989; Szajna, 1996) but also the importance of ease of operation 

(intuitive operations) and navigation (ease of understanding) for a Web site (Beubunan-

Fish, 2001; Moore and Benbasat, 1991). 

The ease of use has been found to be less consistent in its relationship to attitude. 

Even the original TAM study (Davis et al., 1989) reported that PEOU did no appear to 

have a significant effect on attitude. According to the following studies PEOU appeared 
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to be relevant when an individual first starts to use a system, but over a period of time 

its influence became less significant (e.g. Adams et al., 1992 Study-1; Chau, 1996; 

Igbaria et al., 1996).  Additionally in consumer e-commerce adoption this link is also 

dropped where it is argued that web tools are exceptionally easy to use (e.g.; Agarwal 

and Prasad, 1998; Agarwal and Karahanna, 2000; Gefen, 2003; Hong et al., 2002; Jiang 

et al., 2000; Koufaris, 2002; Lederer et al., 2000; Liaw, 2002; Liaw and Huang, 2003; 

Suh and Han, 2003; Thong et al., 2002). Other studies supported the empirical evidence 

of a direct effect of perceived easy of use on attitude (e.g. Ahn et al., 2004; Chen et al., 

2002; Chen and Tan, 2004; Childers et al., 2001; Devraj et al., 2002; Heidjen, 2003; 

Lee and Lee, 2003; Moon and Kim, 2002; O’ Cass and Fenech, 2003; Pavlou, 2003; 

Shih, 2004; Suh and Han, 2002; Smith , 2008; Teo et al., 2003; Vyjayasarethy, 2004) 

The general premise is that perceived usefulness directly influences attitude, but 

perceived ease of use acts indirectly through usefulness (Davis, 1989). Gefen and Straub 

extensively discuss this relationship, showing that in most cases perceived ease of use 

should affect attitude through perceived usefulness (Gefen and Straub, 2000).  

Nerveless, we decided to keep the relationship between perceived ease of use and 

attitude. Since our sample was drawn from the population of potential online shoppers, 

ease of use may be relevant to some of the respondents with little experience of Internet 

technologies and/or using it for shopping. 

 

Based on previous research the following hypotheses are presented: 

. 

H3a: The perceived ease of use of an e-commerce Web site is positively related to 

attitude. 

H3b: The perceived ease of use of an e-commerce Web site is positively related to 

perceived usefulness. 
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3.3.2 Usability variables and hypotheses formulation 

 
Information  

As defined previously, information quality must be considered within the context of 

the task at hand; it must help users to compare shopping products, enhance shopping 

efficiency and take better purchases choices (Ahn et al., 2004). 

Web sites are virtual spaces where consumers’ needs to touch, smell, or try on the 

product before purchasing it. Within this context, information should help users to 

clarify ambiguity about the product and reduce uncertainty. The quality and usefulness 

of the information is determined by the degree to which consumers can use the 

information to predict their satisfaction prior to the actual purchase. 

Prior research empirically validated information as an antecedent of perceived 

usefulness (e.g. Ahn et al., 2004; Chen and Tan, 2004; Chiravuri and Nazareth, 2001; 

Shih, 2004; Smith, 2008)  

Therefore, the following hypothesis is presented: 

 

H4: Information is positively related to the perceived usefulness of a Web site. 

 

Interactivity  

Web site interactivity determines the extent to which a Web site fits the needs of 

specific users. Customization enhances users’ comfort and, hence, increases the 

usability of the system (Huang, 2002; Siau, 2003). Customization also provides 

flexibility and user’s control regarding the content and organization of the information 

(Huang, 2002) and facilitates interactivity (Schubert and Selz, 1997). 
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Venkatesh and Ramesh (2006) argue that the ability to customize Web sites is an 

important design characteristic because it helps users save time and provides 

information that is of greatest interest to them. 

Accordingly, the following hypothesis is presented: 

 

H5: Interactivity is positively related to perceived usefulness of a Web site. 

 

Responsiveness 

Responsiveness is defined in this study as the presence of feedback to users and the 

availability of response from the site managers (Palmer, 2002). 

Responsiveness is a key consumer issue when shopping on the Web (Jarvenpaa and 

Todd, 1997). Responsive Web sites improve online shopping performance and help 

users to operate with the site. 

Accordingly we suggested the following hypotheses: 

 

H6a: Responsiveness is positively related to perceived usefulness of use of a Web 

site. 

H6b: Responsiveness is positively related to perceived ease of use of a Web site. 

 

Download Delay 

Download delay is important since it enables users to attain their goals without too 

much wait and thus enhancing the shopping process (Wang and Senecal, 2007). 

Simultaneously, as perception of download delay increases it is expected to result in a 

decrease of perceived ease of use as slowly Web sites confuse and cause difficulties 

(Rose and Straub 2001). 
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This suggests two download delay hypothesis:  

 

H7a: Download delay is negatively related to perceived usefulness a Web site. 

H7b: Download delay is negatively related to perceived ease of use of a Web site. 

  

Interface  

Interface is the way content is presented on the screen.  It has long been recognized 

by IS researchers that the interface design and information presentation mode of an 

information system can greatly influence end users’ search strategies and performance 

(Jarvenpaa, 1989; Kim et al., 1996). A good interface design can create a comfortable 

virtual environment where users can easily identify functional groups and navigation 

aids, freely move around and make more efficient searches.  

Simplicity in interface design promotes fast system response, low cognitive load to 

navigate, low error rates and learning time, less disorientation, and increase 

performance and user satisfaction. (Benbuan-Fish, 2001). 

Consequently, we purpose the next two hypotheses: 

 

H8a: Interface will have a positive effect on perceived usefulness of Web site. 

H8b: Interface will have a positive effect on perceived ease-of-use of the Web site. 

 

 

 

Navigability 

Navigability is concerned about the browsing experience of the Web site’s users. 

Users often have navigation-related difficulties in using the WWW (Preece, 2001). 

For example, they often cannot identify where they are and cannot return to previously 
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visited locations. This is known as disorientation (Park and Kim, 2000). Disoriented 

users do not know how they arrived at a particular page, where to go next, where the 

information is, and how to get there. In a related concept, cognitive overhead is the 

effort and concentration necessary to maintain several tasks at one time. Web site users 

have to perform many tasks simultaneously (e.g. browsing, remembering sequences, 

moving from item to item and comparing items), which causes them to experience 

cognitive overload. Cognitive overload is affected by the number and nature of 

hyperlinks (Machlis, 1998) and their sequence and layout (Nielsen, 2000; Randall, 

1997). 

Empirical studies have shown that highly navigable interfaces, such as Web sites, 

make the pages easier to use, decrease error rates and learning time, and increase 

performance and user satisfaction.   

Thus, the following hypotheses are proposed: 

H9a: Navigability is positively related to perceived usefulness of a Web site. 

H9b: Navigability is positively related to perceived ease of use of a Web site. 

 

 

 

Table 5 provides a summary of the hypotheses being studied. 
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Table 5 – Summary of the theoretical hypotheses 

Theoretical Hypotheses 

H1: Attitude is positively related to Behaviour intention 

H2 a Perceived usefulness is positively related to Attitude 

H2 b Perceived usefulness is positively related to Behaviour intention 

H3a Perceived ease of use is positively related to Attitude 

H3b Perceived ease of use is positively related to Perceived usefulness 

H4 Information is positively related to Perceived usefulness 

H5 Interactivity is positively related to Perceived usefulness 

H6a Responsiveness is positively related to Perceived usefulness 

H6b Responsiveness is positively related to Perceived ease of use 

H7a Download delay is positively related to Perceived usefulness 

H7b Download delay is positively related to Perceived ease of use 

H8a Interface is positively related to Perceived usefulness 

H8b Interface is positively related to Perceived ease of use 

H9a Navigability is positively related to Perceived usefulness 

H9b Navigability is positively related to Perceived ease of use 

 

Next figure exhibits the research model. 

Figure 3 Research model 
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3.4 Summary 

 

Relying on the relevant literature it was identified the need for measuring Web site 

usability and simultaneously understanding its effect on consumer reactions to Web 

sites. 

Accordingly  and based on the consolidation of previous studies results, six usability 

constructs were proposed and fifteen hypotheses were formulated addressing the 

relationship between usability constructs and TAM constructs. 



 

 

CHAPTER IV  

 

 METHODOLOGY 

 

In this chapter it is proposed the research methodology to be followed aimed at 

empirically validating the theoretical model and the hypotheses formulated previoulsly. 

Sequentially the following methodological issues are addressed: Instrument 

development, data collection method, reliability and validity process and data analysis. 

 

4.1Introduction 
 

This study employed an exploratory design involving the collection of quantitative 

data. As part of this, the research incorporated the development of usability metrics, the 

use of established scales and an analysis of the relationships between Web site usability 

and user’s attitude and intention behaviour towards a Web site. 

As previously stated, the study’s research questions are: 

1. What are the dimensions and measures of Web site usability construct? 

2. How Web site usability influence online consumer behaviour? 

To answer these questions, our study involved the usability evaluation of two pre 

selected B2C e-commerce Web sites by two samples of potential online shoppers, after 

they visited one of the Web sites and performed a set of pre defined tasks. 

As part of this process, the data collected was used to empirically validate the 

usability constructs and to perform the hypothesis previously defined. 
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4.2 Research design 

 

To answer the research questions posed earlier, an exploratory survey involving the 

performance of a pre defined set of tasks was used. This type of design has been 

increasingly adopted by several researchers in similar studies (e.g. Barnes and Vidgen, 

2002; Flavian et al., 2005; Loiacono et al., 2007).  

Until recently, similar research studies conducted controlled laboratory experiments 

(e.g. Kuan et al., 2003; Sing, 2004;).  Such experiments can result in high internal 

validity, but the generalizability of the findings might be limited. Additionally, biased 

results associated to Web site testing in contrive settings led researchers to increasingly 

adopt exploratory surveys. 

Although conducted in non contrived settings, this study shared experiments 

characteristics as participants were asked to engage in certain activities.  

Alternatively we could think about this study as a simulation, an alternative to lab 

and field experimentation currently being used in business research. A simulation is an 

experiment conducted in a specially created setting that very closely represents the 

natural environment in which activities are usually carried on.  

Even though the participants of this study were involved in a simulated scenario of 

online shopping, this simulation occurs in their natural environment.  

Additionally, this research involved a correlation study. Theoretical hypotheses 

were formulated to express possible associations between research variables that were 

tested to ascertain their statistical significance. 
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4.2.1 Research design activities 

 

The research design process comprised two main phases. 

The first phase involved the identification of usability dimensions and measures. 

The phase two built on the previous phase and employed a survey questionnaire to 

collect data to validate the measurement model and to test the theoretical hypotheses 

previously formulated. 

Figure 4 depicts the outline of the research methodology. 

 

Figure 4 Outline of the research methodology 

 
 
 

Next section presents the basic issues regarding the study design, whereas 

appropriate decisions were made based on the problem definition, the research 

objectives, the extent of rigour desired, time and cost considerations. 

It should be noted however that although the researchers sought to settle an “ideal” 

research design, sometimes the decisions took them away from the best solutions 

mainly due to pragmatic issues as well as time pressure. 
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4.3 Instrument development 

 

As mentioned previously, one of the objectives of this research was to identify 

common dimensions of Web site usability and to develop measurement instruments for 

those constructs. 

A multiple-staged scientific instrument development and validation procedures 

suggested by Straub (1989) were applied to develop valid and reliable instrument items 

for Web site usability constructs. 

Loiacano et al. (2007) suggested several sequential steps and procedures to be 

followed in developing an instrument to capture consumers’ evaluations of a Web site. 

This suggestions were quite followed in this study and a brief mention to each one will 

be made during the description of the instrumentation procedure.  

Figure 5 illustrates the sequential process suggested by Loiacono et al. (2007). 

 

Figure 5 Instrument development sequential process 
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4.3.1 Identification of Web site usability constructs 

 

Loiacano et al., (2007) suggested in this phase a careful review of the literature and 

relevant practice to identify the specific constructs that should be part of the measure. A 

too rapid convergence on a particular set or framework of constructs runs the risk of 

excluding important characteristics of the phenomena. Out of this procedure comes a set 

of clearly defined and distinct constructs.  

Operationally defining a concept to render it measurable is done by looking at the 

behavioural dimensions, facets, or properties denoted by the concept (Sekaran, 2003). 

Operational definition consists in the reduction of the concept from its level of 

abstraction, by breaking it into dimensions and subsequently into observable and 

measurable elements. 

In this study, usability dimensions were conceptualised and identified based on the 

framework proposed by Parasuramam et al. (2005). 

As referred before, in defining usability, we adopted a design perspective with a 

focus on the interaction between the user and the Web site. 

According to the framework proposed by Parasuramam et al. (2005)  there are 

several levels at which usability dimensions can be conceptualised and identified. 

Theoretical linkages between each level suggest that it is possible to assess usability at a 

higher level by aggregating the respective indicators of the inferior level.  

Parasuramam et al. (2005) suggested that higher levels of abstraction implied a lot 

of subjectivity and a difficult linkage to operational measures. 

Defining usability factors at attribute level and identify the respective indicators at 

Web site features, seemed appropriate for several reasons. 
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First,  perceptual attributes are more enduring evaluative aspects than are concrete 

cues. The reason is that although the concrete cues associated with Web sites will 

change as technology changes, the more abstract perceptual attributes triggered by those 

cues do not themselves change. Put it in other words, although these specific concrete 

cues (e.g. search engine, site map) will change (or be replaced by new cues) with 

advances in technology, the perceptual attribute (e.g. “easy to navigate through the 

site”) will still be relevant as an evaluative criterion.  

Second, because concrete cues associated with Web sites are generally of technical 

nature, not all customers might be aware of them or be able to assess how good they are. 

Perceptual attributes, by virtue of being more experiential than technical, are more 

readily assessable by all customers.  Moreover, perceptual attributes are more “scalable” 

than are concrete cues - that is, they can be rated along a continuum; in contrast, many 

concrete cues such as one-click ordering and trust e-symbols are either present or 

absent.  

Third, compared to dimension-level assessments, perceptual attribute ratings are 

more specific and can offer finer-grained insights about usability shortfalls.  

Finally, the linkages implied in the theoretical framework between the usability 

evaluative process (i.e., perceptual/dimension level assessments) and its consequences 

(i.e., higher-order abstractions) constitute a natural “nomological net” for empirically 

examining the effects of perceptual attribute ratings on endogenous constructs such as 

perceived usefulness and perceived ease-of-use.  
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Next figure presents the Ends means Framework (Parasuramam et al., 2005). 

 

 

Figure 6 Ends- Means framework  

 

  

All findings from the studies mentioned earlier in the literature review were 

integrated as a basis for conceptualizing and specifying constructs which is a support for 

potentially strong instruments (Churchill, 1979). Additionally, informal interviews with 

five Web site usability experts were conducted, and findings were incorporated in the 

results. As Agarwal and Venkatesh (2002) noted “usability is multifaceted and must be 

assessed by using a variety of measures” (p.170). Therefore all possible resources to 

identify common dimensions of Web site usability were reviewed 

 A list of the different studies reviewed is presented the Table 6. 
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Table 6 Studies on Webs site usability 

Study Subject Authors 
Web site Usability  Agarwal and Venkatesh, 2002; Becker, 2002; 

Cappel and Huang, 2007; Flavian, 2005; Gabriel, 
2007; Green and Pearson, 2006ab, 2009; Konradt 
et al., 2003; Koohang, 2004; Kuan et al., 2003; 
Palmer, 2002; Pearson and Pearson, 2008; Green 
and Pearson, 2006; Sing, 2006; Tarafdar and 
Zhang, 2005; Tung et al., 2009; Venkatesh and 
Ramesh, 2006; Wang and Senecal, 2007 

 
Web site quality 

 
Aladwani and Palvia, 2002; Barnes and Vidgen, 
2001, 2004; Loiacono et al., 2007; Parasuraman et 
al., 2005; Wolfinbarger and Gilly, (2003); Yoo and 
Donthu, (2001) 

 
e-commerce 

 
Brown and Jayakody, 2008; Liu and Arnett, 2000; 
Raganathan and Ganapathy, 2001 

 
e-satisfaction 

 
Kim et al., 2002; Szymanski and Hise, 2000; 
Zahedi et al., 2001; Zhang et al., 2002 

 

 Results from the literature review indicated several dimensions of Web site 

usability. Many of them although similar were labelled with a different name. The main 

reason for this inconsistent terminology was the different hierarchy levels adopted by 

the different authors. 

Based on an iterative process we grouped and classified the several dimensions. 

Throughout this procedure special attention was given to cultural issues, as original 

dimensions were developed and validated within other cultures and labelled in written-

English. In this way at each stage we tested for the meaning and relevance of the 

identified dimensions according to Portuguese culture and meaningfully label was 

assigned to it.  

During this process it was taken into account the number of dimensions to be 

retained.  Sekaran (2003) pointed out that consumers are unwilling to respond to 

lengthy surveys administered online and participation rates drop dramatically when 

online surveys become long As a result, constructs and concepts must be captured 

parsimoniously in interactive surveys. 
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At the end usability dimensions were reduced into six constructs and renamed 

during the validation process using five usability experts with more than five years of 

experience in the field of Web site usability. A table with the re classification of the 

final usability constructs is presented in Appendix 1. 

The final set of usability constructs included: Content, Interactivity, 

Responsiveness, Download Delay, Interface and Navigability. 

 

These constructs are briefly summarized in Table 7. 

 
Table 7 Definition of usability constructs 

Construct Definition 

Information The extent to which information is 
adequate to users’ needs. 

 
Interactivity 

 
The ability to customize the 
site’s look and content as 
well as provide interaction 
with the user. 
Web site’s ability to create vivid 
interaction and communication 
with users. 

 
Responsiveness 

 
Additional information and 
support mechanisms readily 
available to enhance the Web site 
use experience. 
The presence of feedback to 
users and the availability of 
response from the site 
managers 

 
Download delay 
 
 
 
 
 
Table 7 (cont) 

 
The initial request for access 
to the page and then each 
subsequent request for 
changing pages within the 
site 

Construct Definition 

 
Interface 

 
Well organized Interface layout, 
and consistency of design 
protocols aimed at providing a 
clear and easy interaction with the 
Web site 

 
Navigability 

 
Capability to provide alternative 
Web site interaction and 
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navigating techniques 
  

  

4.3.2 Instrumentation 

 

During this stage, concept dimensions were converted into observable and 

measurable elements. 

Emory and Cooper (1991) stated that content validity can be ensured if instrument 

items are derived from a comprehensive analysis of relevant literature and are evaluated 

by expert judgement. 

Content Validity includes examining whether the operationalization of a construct 

adequately represents the domain of coverage of the construct (Agarwal and Venkatesh, 

2002; Cook and Campbell, 1979). 

Accordingly and based on the previous reviewed studies a pool of items was 

collected and through an iterative process assigned to the respective construct. 

Research results indicate that the number of items in a scale can affect responses in 

different ways. Scales with too many items and excessively lengthy can induce fatigue 

and response time pattern bias. By keeping the number of items to a minimum, response 

pattern bias can be reduced (Sekaran), 2003.  

However, if too few items are used, construct validity and reliability can be 

threatened (Nunally and Bernstein, 1994). Churchill (1979) and Cook and Campbell 

(1979) reinforce this idea, stating that the use of multi-item measures improves the 

accuracy and reliability of the measurement and reduces measurement error. 

Yet, adequate internal consistency can be obtained with as few as three items, and 

additional items have a progressively lower impact on scales reliability (Hinkin, 1998). 
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Taking this trade-off into account single items measures were avoided and an effort 

was made to keep the number of items at a minimum. 

 

4.3.3 Technology Acceptance Model – Constructs and Instruments 

 

Using established scales has several advantages including objectivity, 

communication, economy, and generalizability (Nunally and Bernstein, 1994). 

Despite these advantages, Churchill (1979) contends that many existing measures 

are of relatively poor quality because not enough rigor was employed in its initial 

development. Also, in many cases, scales developed in one context perform relatively 

poorly in another context (Churchill, 1979). The TAM’s constructs includes perceived 

usefulness, perceived ease-of-use, attitude and behaviour intention and as mentioned 

previously TAM scales has been widely validated in different settings, exhibiting strong 

robustness. 

Items from previously validated scales in e-commerce environments were adopted 

and modified when appropriate.  

These constructs are briefly summarized in Table 8. 

 

 

 

 

 

 

Table 8 TAM constructs 

Construct Definition Related Studies 
Perceived Usefulness The degree to which an individual 

believes that trading on the Web 
would enhance the effectiveness of 
his or her shopping by providing 
useful information, facilitate 

Bhattacherjee, 2001; Chen et al., 
2002; Childers et al., 2001; 
Davis,1989; Lederer et al., 2000; 
Lee et al., 2001; Liaw, 2002; 
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comparison shopping, and enable 
quicker shopping 

Koufaris, 2002; Lin and Lu, 
2000. 
 
Idem 
 

  
Perceived Ease of Use The degree to which a consumer 

believes that using a particular 
technology will be free of effort 
(Davis, 1989). 
 

Attitude The extent to which a consumer likes 
on-line shopping and considers it to 
be a good idea’ 

Idem 
 
 
Idem 
 

Intention Behaviour ‘a consumer’s intent to use or to 
recommend the Web site’. 

 

 

4.3.4 Pre Test and Content Validity 

 

The final and whole instrument, including usability and TAM variables, was 

translated into Portuguese Language. 

In order to ensure that measures included an adequate and representative set of 

items that tap the concepts, a panel of five experts, including two Information Systems 

and two Marketing Faculty members plus one Web site designer, attested to the content 

validity of the instrument. 

Modifications were made based on the panel’s suggestions regarding wording, 

format and ordering. 

Appendix 5  presents the Portuguese version of the final instrument.  Next tables 

present the items in their original format. 

 

 

 

 

Table 9  Items for information 

Code Item Author 
V1 The information in the Web site is relevant. Muyllea et al., 2004 

V2 The Web site provides information at the right detail Barnes and Vidgen, 2004 
V3 The meaning of the information is clear. Tarafdar and Zhang, 2005 
V4 This Web site provides sufficient information to enable me to 

purchase products/goods purchase products/goods 
Kuan et al., 2003 
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Table 10 Items for interactivity   
Code  Item Author 
V5 The Web site offers various ways to 

communicate between the customer 
and the company. 

Kim et al., 2002 

V6 The Web site can be personalized or 
customized to meet one’s needs 
 

Aladwani and Palvia, 2000; Becker, 
2002 

V7 Ability to control the amount of 
information pushed at users. 

Pearson and Pearson, 2008 

 
V8 

 
The Web site Conveys a sense of 
community appropriate to the user. 

 
Barnes and Vidgen, 2002 

 
V9 

 
The Web site has interactive 
features, which help me accomplish 
my task. 

 
Loiacono et al., 2007 

 
V10 

 
A Web site that provides the 
capability to create/change a list of 
selected items (e.g. Shopping cart). 

 
McKinney et al., 2002 

 
V11 

 
The Web site provides privacy 
 

 
Aladwani and Palvia, 2002 

V12 The Web site looks secured for 
carrying out transactions (e.g. uses 
SSL, digital certificates, etc.) 

Aladwani and Palvia, 2002 

 
V13 

 
I felt empathy with the Web site 
 

 
Wu, 2006 

 

Table 11  Items for responsiveness 

Code Item Author 
V14 While visiting the site I feel that I 

can get just-in-time support anytime 
I need 

Wu, 2006 

 
V15 

 
The frequently asked questions 
(FAQs) feature has assisted me in 
my use of this Web site 

 
Kuan et al., 2003 

 
V16 

 
Getting support through a series of 
options is easy and convenient 

 
Wu, 2006 
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Table 12  Items for download delay 

Code Item Author 
V17 A Web site that is responsive to your 

request 
McKinney et al., 2002 

 
V18 

 
The rate at which the information 
was displayed was fast enough 

 
Wang and Senecal, 2007 

 
V19 

 
The Web site has fast navigation to 
information  

 
Barnes and Vidgen, 2002 

 
V20 

 
The Web site loads quickly 

 
Wang and Senecal, 2007 

 

Table 13 Items for interface 

Code Item Author 
V21 The layout of pages made tasks 

easier. 
Tarafdar and Zhang, 2005 

 
V22 

 
The Web site contains similar 
components across web pages 

 
Becker, 2002 

 
V23 

 
The Web site uses colours properly 
 

 
Aladwani and Palvia, 2002 

 
V24 

 
The Web site’s wording is clear and 
easy to understand 

 
Aladwani and Palvia, 2002 

 
V25 

 
The Web site uses multimedia 
features properly 

 
Aladwani and Palvia, 2002 

 
V26 

 
The extent to which a Web site is 
well structured and organized 

 
Agarwal and Venkatesh, 2002 

 
V27 

 
The site conveys a sense of 
competency 

 
Barnes and Vidgen, 2002 

 

Table 14 – Items for navigability 

Code Item Author 
V28 The Web site provides multiple 

search features (e.g. search engines, 
menu bar, go-back-and-forward) to 
obtain the target information 
 

Becker, 2002 

V29 Is easy to find your way around  
 

Barnes and Vidgen, 2002 

V30 I feel that I am in control when I am 
browsing 

Wu, 2006 

 
V31 

 
A Web sites that provides few clicks 
to locate information 

 
McKinney et al., 2002 

   
 
V32 

 
 
There are meaningful hyperlinks. 
 

 
 
Tarafdar and Zhang, 2005 

V33 The information on succeeding links 
from the initial page was predictable 
 

Becker, 2002 
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Table 15 Items from perceived usefulness (David, 1989; Pavlou, 2003) 

Code Item 
V37 Overall I find this retailer’s Web site useful
 
V38 
 

 
I think this retailer’s Web site is valuable to me 

V39 The content on this retailer’s Web site is useful to me 
 
V40 

 
This retailer’s Web site is functional 

 

Table 16  Items from perceived ease of use (David, 1989; Barnes and Vidgen, 2004) 

Code Item 
V41 It was easy to learn to use the Web site 

 
V42 I find the site easy to navigate 

 
V43 I find it easy to locate the information that I need in this 

retailer’s Web site. 
 

V44 My interaction with this retailer’s Web site is clear and 
understandable 
 

V45 I find this retailer’s Web site easy to use 

 

 Table 17  Items for attitude toward the Web site (van der Hiedjen et al., 2003) 

Code Item 
V34 The idea of using this Web site to buy a product or service is 

appealing 
 

V35 I like the idea of buying a product or service on this Web site 
 

V36 Using this Web site to buy a product or service at this store 
would be a good idea 

 

 

Table 18 Items for behaviour intention towards the Web site (Loiacono et al., 2007) 

Code Item 
V47 I would recommend this Web site to a friend interested in this 

product 
 

V48 If  I need this product in the future, I would probably revisit 
this Web site 
 

V49 If  I need this product in the future, I would be likely to buy it 
from this  

 

 

 

 



110 
 

4.4 Data collection method 

 

4.4.1 Target Population and Sample 

 

For this study, the target population was all potential  B2C online shoppers and their 

associated Web sites. However, because this population was impossible to enumerate 

completely, sampling was used because it provided an efficient method for acquiring a 

reasonable set of online shoppers that could evaluate the target Web site, using the 

proposed metrics. 

 
Sample Framing 
 

According to Sekaran (2003), a sampling frame is “the list of elements from which 

the sample is actually drawn” (p. 411). For this study, the sampling frame consisted of 

members from professional and social networks (LinkedIn). 

In selecting this sample framing several key factors were taking into account. First 

selecting members from these networks endured the availability of mailing lists and a 

high probably of the mail addresses being corrected. Second, being members of this 

kind of networks, we could predicted that our target was composed of experienced 

internet users and maybe and probably with online shopping habits reducing the risk of 

having few qualified subjects to participate in this study. Third, it was possible to screen 

the potential participants before the survey deployment, obtaining feedback of their 

willingness to participate in the study.  

 

Sampling Method and Sample Size 

According to Loiacano, et al., (2007) samples shoul be of a size appropriate to the 

statistical techniques used for assessing measurement validity. 
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A mailing list with the e-mail addresses of the members was obtained based on the 

membership status of the researcher. The final list resulted in eight hundred contacts a 

reasonable size to ensure an adequate number of answers.  

 

4.4.2 Data Collection Procedure 

 

There are a number of ways of evaluating the quality of a Web site, including 

competitive analysis, scenarios, inspection, log analysis, and online questionnaires 

(Cunliffe, 2000).  

Our approach was the use an online questionnaire targeted at internet users. Subjects 

should visit a pre selected Web site and perform pre defined tasks before answering the 

survey questions. 

Web sites selection  

In this research two online bookstores were used to be evaluated by two 

independent samples. 

Books have been traditionally a popular item in internet shopping.  Thus bookstore 

sites were chosen due to its external validity. Moreover most of the studies with similar 

research purpose used books in empirical testing (e.g. Barnes and Vidgen, 2004; Sing, 

2004) 

A sample of Portuguese online bookstores was set and two Web sites were selected 

based on the following criteria: 

1. The Web site should allowed operations with the shopping cart without asking 

for personal data; transmitting personnel information is still a concern among online 

shoppers and having to do it in a simulated scenario could potentially irritate the 

participant and/or inhibited his/her participation;  
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2. The Web site should had a low awareness; evaluating Web sites with low 

familiarity helped to ensure that answers are not potentially biased by factors such as 

expertise in operating the Web site or confidence in the retailer. 

3.  The two Web sites should embodied varying levels of usability, Differences 

across the sites provided a more robust context for testing the refined scales than a 

single site or two similar sites would have. 

4. Web site should be available in Portuguese language. 

5. Of the set of Web sites only two Web sites were appropriate for the purposes of 

this study according to the previous criteria. Web sites were selected by the same panel 

that conducted the content validity of the scales. 

The two online bookstores selected as target Web sites were, www.livrarialeituras.pt 

and www.livapolo.pt. The Web site www.livrarialeituras.pt  is a purely player Web site 

and more usable than the site www.livapolo.pt. Apolo which has its counterpart 

physical store branded “Livraria Apolo”.  

 

Method of Administration 

An online methodology was chosen over a mail survey, random digit dialing, or 

mall intercept for several reasons.  

Online surveys offer some advantages over traditional mail surveys, including 

greater turnaround time and less cost associated with postage and printing (Sekaran, 

2003) 

Online surveys are consistent with the context of our investigation. Their format fits 

the nature of the shopping venue (i.e., online shopping stores) and online consumers. 

Hence, consumers are in a relevant setting when completing the survey.  
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An online approach can be more effective for reaching online shoppers. 

Theoretically, the Internet makes it possible to distribute surveys to the entire online 

population. One can easily conduct an online survey from anywhere, at anytime. 

It has been reported that people view online surveys as more important, interesting, 

and enjoyable than traditional surveys (Sekaran, 2003). This implies that online 

shoppers are more likely to respond to online surveys.  

There are two forms of online surveys, an asynchronous email survey and a 

synchronous Web-based survey. An email survey, using a “push” approach, has the 

advantage of allowing researchers to communicate with prospective respondents 

directly.  A Web-based survey was found to be superior due to its ability to 

automatically verify and store survey responses using database technology (Hinking, 

1998). Our approach combined the two methods.  The survey was developed in HTML 

and hosted in a Web site and a web link to the instrument was sent to the participants by 

e-mail. This combined method reduced the self selection bias and permitted answers to 

be automatically screened for missing and incorrect values. 

 The ability of communication between the respondent and survey administrator can 

help solving potential respondents encounter difficulties and thus reduce increase the 

response rate.  

On the other hand, sending mails on the Internet without permission of the 

respondents could potentially create some spam problems.  

Before being submitted, the questionnaire was tested thoroughly to ensure that it 

looked properly when downloaded. Attention was given to the comprehensiveness and 

appropriateness of the scales, the readability, understandability of the scale items, and 

clarity of the instructions as well as page layout of the online survey. 
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Participation procedure 

Three personalized mails were sent to the sampled subjects asking them to participate in 

this study. 

The first message notified the respondents about the forthcoming survey, during the 

next day. In this message, the study’s goal and an outline of the participation process 

including detailed instructions were presented. Additionally confidentiality and privacy 

were assured. 

The day after this first mailing wave, the second and third mails were sent. The 

second mail contained the address of the Web site to be visited and a list of the tasks to 

be performed. The third mail included the URL address of the questionnaire. 

 Participants should open the second mail visit the target Web site and performed 

the tasks. At the end, the third mail should be opened and respondents were asked to 

follow the link containing the questionnaire and answer the questions according to the 

instructions. 

Although subjects were able to complete the survey on their own time, it was asked 

to answer the questionnaire just after visiting the Web site visit. 

A reminder e-mail was sent every week requesting cooperation from no 

respondents.  

The questionnaire was deployed from the 1st of December to the 15th of January. 

 

Questionnaire Design 

The questionnaire was developed using HTML templates provided and hosted by a 

market research company. A complete checking of user’s input was automatically 

performed before the survey was submitted. For instance, if the respondent did not 
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answer certain questions, a dialog box would direct user to backtrack warning about the 

missing response. 

The questionnaire had two main sections: (i) the core section intended to capture 

respondents’ perceptions, attitudes and intentions about a Web site based on the 

instruments developed and tested before; (ii) the user profile section projected to gather 

objective information about respondents as demographics like gender and age, internet 

and online shopping habits.  

As these two sections differed significantly in terms of purpose and content we will 

treat them separately as follows. 

 

Questionnaire Design- Part I: Principles of Wording 

As mentioned before the first part of the questionnaire deals with the core questions 

of this research.  

In developing a questionnaire it is essential to formulate the questions in a way that 

it is meaningful and understandable to the potential participants (Hinking, 1998). If 

some questions are either misunderstood or interpreted differently by the respondent, 

response-bias can occur as wrong answers are likely to be given (Sekaran, 2003). 

When designing new surveys instruments or applying established ones in 

populations of different nationality, special attention should be given that the resulting 

items translate well into both the language and the culture of the target audience 

(Sekaran, 2003).  

Accordingly, the wording of the questionnaire was carefully handled as questions 

were based on written-English scales which contained certain terms and expressions 

that even well translated into our Portuguese language were aliens to Portuguese 

culture. Terms such as “performance” or “added value” in the context of online 
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shopping might not be interpreted the same way in Portugal as in spoken English 

countries. 

Moreover, the choice of words took into account the target audience, its level of 

understanding, the usage of terms and the frame of reference of respondents.   

Special attention was given in phrasing the questions avoiding double-barrelled 

questions and keeping them as clear as possible. Additionally questions were set in a 

way that didn’t lead to a desirable answer neither they elicited emotional and biased 

responses.  

All questions were formulated as close-ended and positively worded questions. 

Although the use of negatively worded  questions is desirable as it keeps the respondent 

involved and minimizes his/her tendency to mechanically answer the questions we 

opted to include only positively questions. In most of the questions the use of negative 

words tended to be confusing. Furthermore it wasn’t deemed necessary to ask the same 

question in a positive and negative way. 

Finally we tried keeping the length of questions below the recommend upper limit, 

20 words, (Hinking, 1998; Sekaran, 1986). However in some cases the use of examples 

to clarify the meaning of the question, forced us to write longer questions. 

 In sequencing the questions we followed the direction from the more precise 

questions regarding usability assessments of the Web site to those more general 

questions about beliefs, feelings and intentions towards the Web site. Although this 

option is contrary to the funnel approach (Hinking, 1998) that leads the respondent from 

questions of general nature to those that are more specific, we believed that in this 

situation the logical sequence of questions should be the one in which the respondent 

would answer the final questions after the Web site was assessed based on usability 

criteria. 
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Questions were grouped according to the dimension they belong. Before each block 

of questions an introductory text was written so that the participant would know what 

was going to be assessed and would understood the purpose of the following questions. 

In doing so we believed that the respondent would be kept involved and motivated 

throughout questionnaire avoiding the usual bias referred to as the ordering effects 

(Sekaran, 2003). 

 

Principles of Measurement 

The method of scaling adopted was the rating. All questions, except the items regarding 

behaviour intention (from V47 to V49)  were written in the form of statements on a 7- 

point Likert scale with end points of “strongly disagree and “strongly agree” allowed 

the respondent to indicate the extent of his/her agreement with the respective statement.  

To assess the behaviour intention towards the target Web site, a semantic differential 

scale was used with bipolar adverbs (never versus always) assigned to future actions (to 

recommend/to visit/to purchase) at the extreme of the scales. 

Overall, Part I of the questionnaire involved forty nine questions. 

 

Questionnaire Design: Part II 

This section of the questionnaire was aimed at collecting demographics information 

such as gender, age, social class, marital status and with whom do they live. Social class 

was asked instead of income level as we believed that although respondents were aware 

of their anonymity assurance there is always a potential fear about indicating their 

income level resulting in a response bias. 

Through their own perception on their social status it is possible to have an idea of 

their income level (i.e. a high level of income may be related to a high social status). 
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Respondents were also asked about their habits of Internet usage and of online 

shopping experience, specifically about buying books trough Web sites. Through an 

open-ended question, participants that in the past had bought books online were asked 

to indicate in what Web site did they buy them. Respondents could write down to three 

online bookstores. 

The questions about online shopping habits were aimed at ensuring that our target 

had previous online buying experience and at the same time it was possible to know 

about respondents’ familiarity with the Web site they visited.  

Whether personal should appear in the beginning or at the end of the questionnaire 

has been a matter of choice for the researchers. We decided to ask for this information 

at the end of the questionnaire mainly because factual answers are easier to give than 

those regarding perceptions, beliefs, attitudes and intentions and thus ending the 

questionnaire with personal questions would be helpful. 

All items were measured by applying nominal scales. The categories assigned to 

each question were based in the categories used by census studies so that comparisons 

among our participants profile and the Portuguese average profile would be possible.  

Overall, the second part of the questionnaire contained 14 questions. 

 

4.5 Reliability and Validation Process 

 

In general, a research method and the instruments and measures used as part of that 

method are valid if they measure what was intended to be measured (Emory and 

Cooper, 1991). Likewise, a research method and the instruments and measures used as 

part of that method are reliable if they provide accurate, precise, and consistent results 

(Nunally, 1978).  
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Table 19 summarizes the different types of validity concerns. 

 

Table 19 Validity Concerns 

Validity Issue Concern
Theoretical meaningfulness 
of concept 

Constructs well defined 
Making theoretical sense 

 
Observational meaningfulness 
of concept (content validity) 

 
Measures correspond to 
theoretical constructs 

 
Internal consistency 

 
Maximally similar measures of the 
same construct 
agree (i.e. reliability) 

 
Discriminant validity 

 
Distinct constructs can be 
distinguished 

 
Convergent validity 

 
Maximally dissimilar measures of 
the same construct 
correlate (e.g. do a collection of 
questions on a 
questionnaire correlate with an 
overview question, or 
with some objective measure) 

 
Nomological validity 

 
Making sense in the larger 
theoretical framework 

*Based Emory and Cooper, 1991 

 

4.5.1 Face validity and content validity 

 

The first step in construct validation process was to establish content validity. Two 

crucial standards for securing content validity are (a) reasonable methods of instruments 

construction and (b) a representative set of items (Nunnaly and Bernstein, 1994).  

During the instrumentation process special attention was taken to ensure content 

validity. Firstly constructs’ domains were identified from a comprehensive literature 

review and most of the items and related scales were adopted from questionnaires 

already used and validated in previous studies. Furthermore, the feedback obtained 

during the pre test helped ensure that the items were representative of the constructs. 
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4.5.2. Construct Validity and Reliability 

 

A two step approach was adopted to cross validate the proposed model (Anderson 

and Gerbin, 1991). Data from www.livapolo.pt was used as a calibration sample and 

those from www.livrarialeituras.com was used as a validation sample. 

According to Emory and Coper (1991)  construct validity is, the extent to which an 

instrument measures a characteristic that cannot be directly observed but must instead 

be inferred from patterns in people's behaviour.  

The research cycle for developing a standardized instrument involves two steps: (1) 

exploratory studies that put forward hypothesized measurement model(s) via the 

analysis of empirical data from a referent population; and (2) confirmatory studies that 

test the hypothesized measurement model(s) against new data gathered from a similar 

referent population.  

Churchill’s (1979) suggested that instrument purification should be conducted 

before exploratory factor analysis reducing the number of dimensions conceptually 

identified and simplifying the interpretation of the factorial solution.  Following his 

recommendation, we conducted a preliminary reliability analysis, based on a pilot study 

with twenty subjects of the chosen sample. 

The second study involved an exploratory factor analysis using data from the 

sample with the respondents that visited the Web site www.livapolo.pt. Based on a 

factorial solution the validity and reliability of the usability constructs were assessed. 

During the third study a confirmatory analysis was conducted with the same data 

aimed at confirming the validity of measurement model and the nomological validity of 

the constructs through the testing of the hypothesis formulated.  
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Finally a cross validation of the model was conducted on the data of the second 

sample with the respondents that visited www.livrarialeitura.pt. 

 

4.6 Data Analysis 

 

Three main statistical analyses were employed in this study. Statistical descriptive 

analysis was used to profile the respondents, exploratory factor analysis was aimed at 

empirically identifying usability constructs and to assess their validity and reliability, 

and finally the confirmatory analysis validated the model measurement and tested the 

hypothesis. 

For this study, both unrestricted exploratory factor analysis, using SPSS18.8 , and 

confirmatory factor analysis, using Lisrel 8.18, were used to modify the measurement 

models (exploratory analysis) and to validate the measurement models (confirmatory 

analysis)  

For exploratory factor analysis, maximum Likelihood method and an oblique 

rotation extraction were used to predict the minimum number of factors needed to 

account for the maximum portion of variance represented in the original set of variables. 

Factor loadings of 0.45 or greater are considered practically significant and were used 

for this study (Sharma, 1996). 

The reliability of each scale was estimated by calculating α Cronbach’s coefficient 

and composite reliability (Sharma, 1996). Cronbach’s coefficient tests the internal 

consistency of the individual scales. Modest reliability estimates of 0.7 or higher are 

acceptable in the early stages of construct validation, but higher reliability estimates of 

0.8 are sufficient for most basic research (Nunnaly and Bernstein, 1994). Composite 
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reliability is similar but superior to α Cronbach’s coefficient in that it does not assume 

equal weights (Sharma, 1996). 

For confirmatory analysis Structural Equation Model (SEM) was employed and two 

analyses were conducted: measurement modal and structural model analysis. 

The measurement model analysis is used to validate psychometric properties of the 

measures, while structural model is used to investigate nomological networks between 

the constructs.  

According to Anderson and Gerbing (1988), it is more appropriate to adopt a two 

step procedure in SEM. That is, one should separately estimate the measurement model 

before a simultaneous estimation of measurement and structural models. Therefore, in 

this study all measurement models were evaluated on multiple criteria such as 

unidimensionality, convergent, discriminant, and reliability validity before testing the 

prior structural models. 

Measurement model analysis involved examining the model goodness of fit. Among the 

available indices, a variety of the most widely used and recommended fit indices will be 

used to decide if the proposed model has good fit (Anderson and Gerbing, 1988). 
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Table 20 summarizes the indices to be used in this study. 

Table 20  Lisrel fit indices  
Source: Anderson and Gerbin, 1988 Fit Index  Description 

Chi-Square -Likelihood ratio test 
statistic (sensitive to 
sample size) 
-The discrepancy between 
the unrestricted sample 
covariance matrix and the 
restricted covariance 
matrix 

 
Chi-Square/d.f. 

 
Relative chi-square, also 
called normal 
chi-square, is the chi-
square fit index 
divided by degrees of 
freedom, in an 
attempt to make it less 
dependent on 
sample size. 

 
CFI 
(Comparative fit index) 

 
-A measure of the relative 
amount of variance and 
covariance in the sample 
covariance matrix that is 
jointly explained by the 
population covariance 
matrix. 
-Values can be overly 
influenced by sample size  

 
RMR 

 
- The square root of the 
mean squared amount by 
which the sample 
variances and  co 
variances differ from the 
corresponding estimated 
variances and 
covariances, estimated on 
the assumption 
that your model is correct. 

 
RMSEA 
(Root mean square error 
of approximation) 

 
-Takes into account the 
error of 
approximation in the 
population 
-“How well would the 
model, with 
unknown but optimally 
chosen parameter 
values, fit the population 
covariance 
matrix if it were available 
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After ensuring the validity of the measurement model, a series of structural 

equations that make up the structural model can be predicted either by exogenous 

variables or by other endogenous variables. Structural model analysis involves the 

examination of the total variance accounted by the model and the statistical significance 

of the estimated structural coefficients. 

SEM is an appropriate analysis to help meet the research objectives. SEM has many 

advantages over older generation multivariate analyses (Anderson and Gerbin, 1988). 

First, SEM allows a confirmatory approach, such as in the case of hypothesis testing. 

Second, SEM is capable of assessing or correcting for measurement error. Third, data 

analyses using SEM procedures can incorporate latent (unobserved) and observed 

variables. Fourth, SEM provides methods for modelling multivariate relations (multiple 

independent and dependent variables) and for estimating point and/or interval indirect 

effects.  
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4.7 Summary 

This chapter presents the methodology followed by the researchers. An experiential 

survey was conducted asking the participants to accomplish a set of tasks in a pre 

selected Web site, before answering a questionnaire. A Web questionnaire was 

employed to data gathering and target to a sample of potential online shoppers. 

Exploratory and confirmatory analyses were conducted to validate the measurement 

model and the theoretical hypotheses formulated.  



 

 

 

CHAPTER V 

 

 

ANALYSIS AND RESULTS 

 

 

In this chapter the results of the statistical analysis, including the descriptive 

statistics, and the examination of the measurement and structural models are presented. 

This phase consisted of three stages: the 1st stage addresses the psychometric 

properties of the scales to be used in the theoretical model. Scales were evaluated and 

modifications were made based on statistical and theoretical considerations. In the 

second stage it was assessed the structural model fit and the research hypothesis were 

tested. The 3rd stage was aimed at cross validating the structural model using the data of 

an independent sample.  

This chapter is organized as follows. Firstly an overview of the study is presented 

and a descriptive statistical analysis is conducted. Next an exploratory factor analysis is 

run to identify the underlying structure of the constructs followed by a confirmatory 

factor analysis aimed at measuring the psychometric properties of the instruments. The 

goodness-of-fit of the measurement model is assessed and based on the structural 

equation modelling the research hypotheses are empirically validated. Finally a cross-

validation of the proposed model is conducted.  
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5. 1 Instrument development 

 

5.1.1 Usability Instrument Purification 

 

Churchill’s (1979) pointed out that if exploratory factor analysis is conducted before 

the purification, more dimensions can be conceptually identified, confounding the 

interpretation of the factor analysis.  

Following Churchill’s guidelines, usability instrument was pilot tested by a sample 

of thirty potential online shoppers drawn from the sample framing defined previously. 

Subjects were asked to participate in this study and to following the procedure described 

earlier. Before the participants started the survey, they were asked to visit the site 

www.livapolo.pt, an electronic bookstore with its physical counterpart store branded 

“Apolo”, and to accomplish several pre defined tasks simulating an online shopping 

process up to the point of the order setting. At the end the participants were asked to 

complete the pilot questionnaire submitted online. Twenty subjects participated and 

completed the pilot questionnaire resulting in a response rate of 67%. 

The questionnaire consisted of sixty three questions of which fourteen gathered data 

on demographic and internet/online shopping experience. 

Pilot test 

The descriptive profile information gathered in the questionnaire included the 

demographics variables, internet usage and online shopping habits. All variables were 

given as nominal scales except one question where participants were asked to indicate 

up to three Web sites in which they had bought a book in the past. This question was in 

an open-ended format and three options were provided. 
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Demographics 

Among the respondents, there were 45% female and 55% male. The majority (75%) 

of the respondents were above the 30 years old, living with family (50%) and with a 

standard social status.  

Table 21 contains the demographics of the participants.  

Table 21 Pilot study - Demographics of the participants 

 % 
Variable www.livapolo.pt
 (n=20)
Gender  
Female 45 
Male 55 
Age  
15-19  
20-29 20 
30-39 45 
≥40 35 
Social Status  
Up level  30 
Standard level 70 
Low level  
Marital Status  
Single 35 
Married/”living 55 
Widower/divorced 10 
Other  
Living with  
Alone 20 
Spouse/mate 50 
Family 30 
Friends  
Other  
Seldom  
Never  

 

Internet Usage 

Most of the respondents (45%) used the Internet more than four hours per day, are 

heavy users of  e-mail (90%) and owned a computer (95%). 

Table 22 exhibits the Internet usage profile of the participants. 

 

 

 



129 
 

 

Table 22 Pilot study - Internet usage profile of the participants 

 www.livapolo.pt 
Variable 
 (n=20)
Internet daily usage (hours)  
˂ 1 5,0 
1-2 35,0 
2-3 5,0 
3-4 10,0 
˃ 4 45,0 
e-mail daily usage   
Many times 90,0 
Sometimes 5,0 
Seldom 5,0 
Never  
Do you have Computer? 95 
Yes 5,0 
No  

 

Online shopping habits 

A sizable number (40%) had shopped on the Internet at least two times in a month, 

during the last year and the majority had already bought books (65%). 

The most frequently cited online bookstores were Amazon (45%), Bertrand (15%) 

and Fnac (5%). Although all the respondents had heard about this Web site, the majority 

(95%) had never visit nor bought in the Web site www.livapolo.pt.  
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Table 23 presents the online shopping activities of the participants 

 

Table 23 Pilot study -Online shopping activities of the participants 

 www.livapolo.pt 
Variable 
 (n=20)
  
Online shopping in last 12 months 15 
Never 15 
Four times a month 25 
Two up three times in a month 20 
Once a month 10 
Once every 3 months 15 
Once every 6 months  
Once an year  
Seldom  
Have you ever bought books on the Net? 65 
Yes 35 
No  
If yes indicate up to three sites where did you Amazon (45%) 
Site 1 Bertrand (15% 
Site 2 Fnac (5%) 
Site 2  
Have you ever heard about this Web site? 100 
Yes  
No  
Have you ever visited this Web site? 5,0 
Yes 95,0 
No  
Have you ever bought in this Web site? 5,0 
Yes 95,0 
No  

 

 

Usability Constructs-Reliability 

Churchill´s (1979) recommended two independent test criteria for instrument 

purification: item-to-total correlation and internal consistency reliability.  

Item - to - total correlation refers to the correlation of each item with the sum of the 

other items in its own category. When item-to-total correlation of an item is less than 

0.5 it is recommended that the item be eliminated (Sharma, 1996). 
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Internal consistency reliability can be measured by observing the Cronbach α 

coefficient.  According to Nunnaly and Bernestein (1994) the lower-limit for alpha 

coefficient should be 0,6. 

Item - to - total correlation and alpha coefficients were calculated for usability and 

TAM constructs. 

Two items of the interactivity construct, (V9 - “interactive mechanisms” and V10 –

“shopping list handling”)  were dropped out as their values for item-to-total correlation 

were respectively of 0,388 and 0,231 thus lower than the recommended value of 0.5  

Although the items V1, V11, V14 presented item-to-total values bellow the 

suggested standard of 0, 5 we decided to keep them for further analysis as both alpha 

coefficient values indicated a decrease in their construct reliability, if they were deleted. 

Furthermore both items exhibited item-to-total values (V1=0, 48; V11=0,491, 

V14=0,487) too close the cut-off value. 

Item-to-total correlations ranged from 0.906 (V18 – download delay) to 0.4086 

(V11-interactivity). Simultaneously, navigability presented the highest alpha value 

(α=0,946) opposed to information construct which presented the lowest value 

(α=0,648).  

Given the exploratory nature of this study, the validity and reliability of the scales 

were deemed adequate.  
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Table 24 presents the item-to-total correlation and the alpha values. 

 

Table 24 Item-to-total correlations and alpha coefficient 

Const/Var Cor. Alpha Const/Var Cor. Alpha 

Information  0,648 Download  0,933 

V1 0,483  V17 0,740  

V2 0,613  V18 0,906  

V3 0,656  V19 0,840  

V4 0,686  V20 0,899  

Interactivity  0,807 Interface  0,943 

V5 0,734  V21 0,730  

V6 0,670  V22 0,832  

V7 0,566  V23 0,828  

V8 0,651  V24 0,850  

V9 0,388  V25 0,760  

V10 0,231  V26 0,830  

V11 0,491  V27 0,882  

V12 0,562  Navigability  0,946 

V13 0,602  V28 0,637  

Responsivenes  0,767 V29 0,867  

V14 0,487  V30 0,888  

V15 0,537  V31 0,866  

V16 0,782  V32 0,934  

   V33 0,916  

 

 

TAM Constructs-Reliability 

All TAM constructs presented values for alpha coefficients and item-to-total 

correlation well above the standard guidelines. All items exhibited item-to-total 

correlations coefficients greater than 0, 9 and item-to-total correlation ranged from 

0,700 (V39 –perceived usefulness) to 0,956 (V45-perceived ease of use). 

These results were expected as TAM has been widely validated in different settings 

as it was noted earlier. 
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Item-to-total correlations and Cronbach’s alpha results are reported in Table 25.  

 

Table 25 TAM item to total correlation and Cronbach’s alpha  

Const/Var. Cor. Alpha Const/Var. Cor. Alpha 

Attitude  0,917 Perceived  0,954 

V34 0,850  V41 0,914  

V35 0,934  V42 0,912  

V36 0,932  V43 0,952  

Perceived  0,963 V44 0,815  

V37 0,803  V45 0,956  

V38 0,882  Behaviour  0,942 

V39 0,700  V47 0,933  

V40 0,874  V48 0,896  

   V49 0,860  

 

 

 

5.2 Measurement Model Analysis 

 

The second and last round of data collection was conducted for validating the 

psychometric properties of the usability instrument. Psychometric properties were 

measured by (1) examining whether the measurement model has an acceptable 

goodness-of-fit and (2) investigating its unidimensionality, convergent and discriminant 

validity (Anderson and Gerbing, 1989). 

A two step approach was adopted to cross validate the proposed model. Data from 

the sample who visited the Web site www.livapolo.pt was used as the calibration 

sample and those from the sample www.livrarialeitura.pt was used as the validation 

sample.  
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A total of eight hundred subjects were invited to participate in this study following 

the procedure described earlier, in the methodology chapter. Only online versions of the 

survey were submitted and participants could only participate through this medium. 

Of the total of respondents invited, two hundred and fifty five (255) participated 

providing a response rate of 32% which was quite good when compared to actual 

response rates in similar studies 

 Participants were randomly selected to evaluate one of the two pre selected Web 

sites. For Web site www.livrarialeitura.pt one hundred and thirty four (134) usable 

questionnaires were gathered and for Web site www.livapolo.pt one hundred and twenty 

two responses (122) were obtained resulting in a quite well balanced size for the two 

samples. 

After visiting the site, the respondents were instructed to answer all the questions 

based on their experience when using that particular Web site. Respondents were asked 

to mark their answers to each of the questions using the 1 to 7 Likert type scales on 

which the anchor for 1 was ‘‘strongly disagree’’ and for 7 ‘‘strongly agree.’’ 

The questionnaire responses were received into a database file that was converted 

into a form usable in SPSS 18 and LISREL 8.18.  

As the questionnaire was programmed in order to detect potential wrong answers or 

missing values, there was no need to proceed with the accustomed cleaning data 

procedure. 

 

Participants Profile 

As before, the descriptive profile information gathered in the questionnaire included 

demographics variables, internet usage and online shopping habits.  
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A comparative analysis of the samples means were conducted based on the t-test 

value. Results showed no significant differences between the two samples suggesting 

that results were comparable.  

Demographics 

Unexpectedly, the participants were skewed towards women. The majority of the 

respondents were within the age range [20-29] (57, 9%) followed by the range [30-39] 

(29, 8%). Most of the participants were single, living with family, including spouse and 

mate (80, 2%), with a standard social status. 

In Table 26 the demographics of the participants are exhibited. 

 

Table 26 Demographics of the participants 

 %  

Variable www.livrarialeitura.pt www.livapolo.pt t-value a 
 (N= 134) N=122  
Gender   -0,491 
Female 28,4 25,6  

Male 71,6 74,4  

Age   1,265 

15-19 ------ ------  

20-29 47 57,9  

30-39 40,3 29,8  

≥40 12,7 12,4  

Social Status   0,099 

Up Level 15,7 17,4  

Standard 81,3 78,5  

Down level 3,0 4,1  

Marital Status   -0,679 

Single 55,2 53,7  

Married/”living 42,5 42,1  

Widower/divorced 2,2 2,5  

Other ----- 1,7  

Living with   -1,882 

Alone 17,9 10,7  

Spouse/mate 45,5 45,5  

Family 31,3 34,7  

Friends 4,5 6,6  

Other 0,7 2,5  

Seldom 5,2 -----  

Never ----- -----  

a – significant at α˃0, 05 (2 tailed) 
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Internet Usage 

As it was expected, all respondents had experience with the Internet, are heavy users 

of e-mail and had its own computer. 

In Table 27 the Internet usage profile of the participants is presented. 

 

Table 27 Internet usage profile of the participants 

 % t-value 
Variable www.livrarialeitura.pt www.livapolo.pt 
 (N= 134) (N=122) 
Internet daily usage (hours)   -1,271 
˂ 1 4,5 0,8  
1-2 22,4 19,0  
2-3 16,4 20,7  
3-4 12,7 8,3  
˃ 4 44,0 51,2  
e-mail daily usage    0,480 
Many times 80,6 82,6  
Sometimes 14,2 13,2  
Seldom 5,2 4,1  
Never ----- -----  
Do you have Computer?   0,038 
Yes 98, 98,3  
No 2,2 1,7  
a – significant at α˃0, 05 (2 tailed) 

 

Online shopping habits 

Participants were also experienced with online shopping and heavy users of e-mail 

(82,6%). A sizable number (57%) had already bough books on the Web:  Amazon 

(45%), Bertrand (35%) and Casadelibbro (5, 8%) were the online bookstores most cited. 

The majority never had heard about the Web site they visited (94,2%). 
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Table 28 presents the online shopping activities of the participants. 

 

Table 28 Online shopping activities of the participants 

Variable 
% 

t-value a livrarialeitura livvapolo 
(N= 134) (N=122) 

Online shopping in last 12 months    
Never 17,2 14,9 -0,026 
Four times a month 6,0 5,8  
Two up three times in a month 5,2 8,3  
Once a month 18,7 19,0  
Once every 3 months 23,1 27,3  
Once every 6 months 17,2 11,6  
Once an year 10,4 9,1  
Seldom 2,2 4,1  
Have you ever bought books on the Net?   0,646 
Yes 53,0 57,0  
No 47,0 43,0  
If yes indicate up to three sites where did you buy?    
Site 1  Amazon (45%)  
Site 2  Bertrand (35%)  
Site 3  Casadelibbro  
Have you ever heard about this Web site?   0,195 
Yes 5,2 5,8  
No 94,8 94,2  
Have you ever visited this Web site?   -0,184 
Yes 3,7 3,3  
No 96,3 96,7  
Have you ever bought in this Web site?    
Yes 1,5 100  
No 98,5 -----  
a – significant at α=0, 05 (2 tailed) 

 

Descriptive Statistics 

Descriptive statistics (mean, standard deviation and frequencies) of the 

measurement scales were examined.  

Each of the items (i.e. indicators or questions) were measured by a seven-point 

Likert-type scale ranging from 1 (strongly disagree) to 7 (strongly agree).  

Overall, items from the sample www.livapolo.pt displayed lower averages 

suggesting a poorer usability performance than www.livrarialeituras.pt. However the 

average value of the “perceived ease-of-use” construct is high and very similar among 

both samples and thus the t-test value revealed no significant differences between them.  
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This suggested that “perceived ease –of-use” might behave differently from what it 

was hypothesised. Perhaps the lack of sophistication of www.livapolo.pt Web site could 

have been perceived has a more simple site and thus “perceived-ease-of-use” scored 

well. 

All variables exhibited standard deviations above one except for “download delay” 

and “perceived ease-of-use” whereas items presented the smallest standard deviation for 

both samples. Frequency analysis revealed a very similar pattern of answers between 

respondents with all items ratings above six suggesting a very positive perception of the 

download time (i.e. the site reacts quickly).  

Perceived ease-of-use dimension presents the same pattern of answers as download 

delay. Once again a simpler site with no significant time delay could lead to a 

perception of a more user-friendly Web site.  

The descriptive statistics are displayed in Table 29. 
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 Table 29 Descriptive Statistics for Individual Items 

  www.livrarialeitura.pt 
 (n=121) 

www.livapolo.pt 
 (n= 134) t-testa 

Dimension Variable Average 
Standard 
Deviation Average 

Standard 
Deviation 

 

Information V1 5,25 1,192 4,75 1,496 2,897 

 V2 3,99 1,846 3,75 1,757 1,065a 

 V3 4,87 1,548 4,60 1,568 1,423 a 

 V4 4,22 1,718 3,61 1,640 2,875 

 

Interactivity 

V5 3,93 1,752 2,43 1,454 7,480 

 V6 2,90 1,740 2,12 1,409 3,949 

 V7 3,63 1,817 3,11 1,726 2,374 

 V8 3,16 1,707 1,64 1,118 8,488 

 V9 5,02 1,427 4,52 1,576 2,654 

 V10 5,97 1,326 5,61 1,287 2,190 

 V11 5,55 1,161 3,58 1,575 11,924 

 V12 5,49 1,175 3,14 1,572 13,376 

 V13 4,04 1,705 2,88 1,531 5,731 

 

Responsiveness 

V14 4,32 1,417 3,32 1,479 5,491 

 V15 4,09 1,453 3,12 1,520 5,172 

 V16 4,82 1,326 4,09 1,544 4,030 

 

Download delay 

V17 5,70 1,111 5,81 0,916 -0,854a 

 V18 5,70 1,214 5,84 0,904 -1,062 a 

 V19 5,88 1,189 6,02 0,701 -1,193 a 

 V20 5,82 1,116 5,98 0,831 -1,260 a 

 

Interface 

V21 5,08 1,349 5,11 1,383 -0,148 a 

 V22 4,46 1,602 4,36 1,527 0,548 a 

 V23 4,57 1,538 4,47 1,517 0,541 a 

 V24 5,31 1,247 5,50 1,026 -1,280 

 V25 4,17 1,505 3,59 1,569 3,031 

 V26 4,56 1,568 4,29 1,508 1,403 a 

 

Navigability 

V27 4,68 1,583 3,55 1,581 5,673 

 V28 4,73 1,503 3,86 1,609 4,458 

 V29 4,89 1,470 4,30 1,579 3,081 

 V30 4,99 1,303 4,64 1,285 2,150 

 V31 5,43 1,093 5,40 1,068 -0,212 a 

 V32 5,31 1,106 4,98 1,255 2,273 

 V33 5,41 1,028 5,17 1,030 1,836 a 

 

*Items were measured using a 1 (Strongly Disagree)-7 (Strongly Agree) Scale. a significant at α = 0, 05 
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Table 29 (cont) 

  www.livrarialeitura.pt 

(n=121) 

www.livapolo.pt 

(n= 134) t-testa 

Dimension Variable Average 

Standard 

Deviation Average 

Standard 

Deviation 

 

Attitude V34 4,01 1,749 3,16 1,597 4,058 

 V35 3,91 1,771 2,93 1,624 4,633 

 V36 3,08 1,714 3,08 1,621 4,642 

Perceived 

usefulness 

V37 4,05 1,714 3,08 1,621 4,455 

 V38 4,67 1,596 3,78 1,630 4,010 

 V39 4,37 1,643 3,52 1,713 0,414a 

 V40 3,92 1,769 3,83 1,759 3,900 

Perceived 

ease of use 

V41 5,06 1,397 4,35 1,509 -0,815a 

 V42 5,63 1,107 5,74 1,037 -0,787a 

 V43 5,54 1,206 5,65 1,138 -0,308 

a 

 V44 5,17 1,385 5,22 1,288 0,352 a 

 V45 5,36 1,288 5,31 1,087 0,490 a 

 V46 4,71 1,039 4,28 1,120 3,153 

Behaviour 

Intention 

V47 4,07 1,691 3,06 1,645 4,828 

 V48 4,01 1,697 3,14 1,645 4,140 

 V49 3,88 1,695 2,95 1,678 4,400 

*Items were measured using a 1 (Strongly Disagree)-7 (Strongly Agree) Scale. 

a  significant at α = 0, 05 

 

5.2 Measurement model –validity and reliability 

 

Although the minimum sample size recommended for exploratory and confirmatory 

analysis has been a hot issue among researchers. Kline (1994) and Guilford, (1954) 

stated that it is generally accepted that factor analysis requires a minimum of 100-200 

respondents. Thus, samples sizes were deemed adequate. 
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A two step approach was adopted to cross validate the proposed model (Anderson 

and Gerbin, 1991). Data from www.livapolo.pt was used as a calibration sample and 

those from www.livrarialeituras.pt was used as a validation sample. 

According to the evaluation of a panel of experts and the statistical data analysed, 

the site www.livapolo.pt is less usable than www.livrarialeituras.pt.  

From now on, sample stand for the set of subjects that visit the site 

www.livapolo.pt. 

 

5.2.1 Exploratory factor analysis - usability constructs 

 

After examining the data, an exploratory factor analysis was conducted in order to 

identify the underlying structure of the usability instrument. 

As Sharma (1996) pointed out the ability of factor analysis to detect underlying 

constructs makes Exploratory Factor Analysis (EFA) an extremely useful tool for 

researchers who want to demonstrate that their results have construct validity.  

For exploratory analysis we used the SPSS software 18.8. The maximum likelihood 

method was used for factors extraction method and the final solution was obtained using 

an oblique (Oblimin) rotation rather than the more commonly used orthogonal method. 

Orthogonal method offers the advantage of simplicity at the expense of poorer factor 

definition.  As usability constructs shared the same underlying concept - usability –

possible relationships between them were quite possible and in those situations an 

oblique rotation is recommended. 

Factors are usually rotated to make the factor solution more interpretable.  

Firstly, data adequacy for factor analysis was checked. The correlation matrix 

indicated high correlations between groups of variables suggesting a set of underlying 
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constructs, however this method is very subjective and with a larger number of 

variables it was very difficult to visually assess all variables correlations. 

The sample adequacy for factor analysis is usually assessed by the Kaiser-Meyer-

Olkin (KMO) measure. (KMO provides a means to assess the extent to which the 

indicators of a construct belong together by measuring the homogeneity of the variables. 

Although there are no statistical tests for the KMO measure, Sharma (1996) suggested 

that a measure above 0,80 indicated an excellent sample adequacy for factor analysis.  

The sample presented an overall KMO of 0,877 suggesting that the correlation 

matrix is appropriated for factoring. 

Next, an exploratory factor analysis was conducted without any priori constraints on 

the number of components to be extracted. 

In oblique rotation, the Pattern Matrix is traditionally used to assess the factorial 

solution. The Pattern Matrix presents the partial correlations between each variable and 

each factor, i.e. the unique variance in each variable that is accounted for by each factor. 
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Table 30 exhibits the Pattern Matrix with the first factor solution. 

Table 30 – Usability Pattern matrix first factor solution  

Variables Factor 

1 2 3 4 5 6 7 

V1 ,098 -,040 -,045 -,049 -,605 ,156 ,079 

V2 ,022 -,016 ,087 ,136 -,808 -,063 -,081 

V3 ,223 ,035 -,068 ,041 -,511 ,082 ,091 

V4 -,039 -,036 ,146 ,137 -,702 ,004 -,007 

V5 ,057 -,169 ,650 -,050 -,137 -,137 ,122 

V6 -,053 ,096 ,765 ,022 -,043 ,107 ,052 

V7 ,015 ,171 ,479 -,096 -,264 ,061 ,026 

V8 ,080 -,036 ,736 ,072 ,127 ,182 -,029 

V11 ,013 ,027 ,025 ,020 -,095 ,693 ,028 

V12 -,065 -,035 ,093 ,108 ,019 ,727 ,212 

V13 ,354 ,071 ,218 ,231 -,268 ,107 ,025 

V14 ,107 ,011 ,216 ,126 ,005 ,009 ,497 

V15 -,038 -,014 ,070 -,063 ,000 ,163 ,643 

V16 ,135 ,054 -,069 ,130 -,079 ,075 ,533 

V17 ,038 ,763 -,017 ,255 ,063 -,101 -,017 

V18 -,045 ,813 -,068 -,043 -,110 ,033 ,068 

V19 -,051 ,855 ,057 -,090 -,010 ,001 ,081 

V20 ,155 ,722 ,059 -,021 ,131 ,042 -,141 

V21 ,695 ,082 -,059 ,014 ,008 ,016 -,007 

V22 ,843 -,104 ,096 -,102 -,063 -,030 -,004 

V23 ,785 ,007 ,003 ,139 -,047 -,032 -,051 

V24 ,527 ,180 -,091 ,020 -,091 ,016 ,023 

V25 ,479 -,036 ,244 ,063 ,098 ,076 ,192 

V26 ,427 ,066 ,017 ,043 -,300 -,044 ,246 

V27 ,391 -,087 ,219 ,247 -,135 -,011 ,161 

V28 ,166 -,072 ,114 ,353 -,146 ,093 ,111 

V29 ,011 -,030 ,080 ,813 -,050 ,210 -,165 

V30 ,083 ,076 -,071 ,754 -,065 ,068 -,021 

V31 -,034 ,089 -,009 ,504 -,048 -,206 ,225 

V32 -,004 -,095 ,078 ,479 -,161 ,033 ,130 

V33 ,199 ,047 -,153 ,564 -,046 -,076 ,218 

 

Emory and Cooper (1991) recommend that at an estimated power level of 0,8, a 

significance level of 0.05, and a sample of 150, the appropriate cut off for factor loading 

is 0.45. Hence, items with loadings less than 0.45 were dropped except item V26 for 

interface dimension. Item 26 was about the “Web site organization and structure” an 
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indicator deemed very important in the literature reviewed and since its loading of 0,427 

is too close to the minimum required of 0,45, we decided to keep this variable for 

further analysis.  

Since a dimension should a least have 3 items (Hinkin, 1998), variables V11 e V12 

were dropped out.  

Three other items (Interactivity: V13-“empathy with the site”; Navigation: V27- 

“site looks professional”; Navigation: V28 – “there are multiple navigations 

mechanisms”) were deleted, as their loadings were well bellow the minimum 

recommended value (0, 45). 

 After removing these five items, a second factor analysis was conducted, resulting 

in the anticipated six factors, using the eigen value greater-than-one rule. 

 

 Table 31 exhibits the second factorial solution.  
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Table 31 Usability Pattern matrix second factorial solution  

Variables Factor 

1 2 3 4 5 6 

V1 -,025 -,026 ,010 -,068 -,614 ,094 

V2 ,125 -,031 ,011 -,049 -,799 -,076 

V3 ,057 ,039 -,036 -,212 -,517 ,076 

V4 ,139 -,034 ,117 ,041 -,742 -,029 

V5 -,071 -,190 ,534 -,097 -,159 ,126 

V6 ,050 ,089 ,819 ,052 -,061 ,077 

V7 -,080 ,168 ,485 -,004 -,287 ,050 

V8 ,089 -,049 ,775 -,076 ,095 ,031 

V14 ,121 -,003 ,159 -,089 ,004 ,545 

V15 -,037 -,010 ,098 ,075 -,006 ,679 

V16 ,138 ,047 -,072 -,127 -,066 ,567 

V17 ,247 ,744 -,052 -,064 ,079 -,029 

V18 -,047 ,813 -,078 ,040 -,115 ,070 

V19 -,087 ,865 ,051 ,064 -,021 ,085 

V20 -,006 ,725 ,104 -,138 ,132 -,134 

V21 ,032 ,069 -,017 -,718 ,009 -,028 

V22 -,101 -,104 ,081 -,800 -,073 ,041 

V23 ,136 -,011 ,009 -,816 -,042 -,063 

V24 ,024 ,181 -,070 -,518 -,109 ,007 

V25 ,065 -,029 ,258 -,428 ,055 ,226 

V26 ,042 ,066 -,023 -,408 -,320 ,242 

V29 ,805 -,029 ,184 ,016 -,066 -,114 

V30 ,766 ,066 -,029 -,066 -,062 -,005 

V31 ,482 ,065 -,113 ,004 -,031 ,202 

V32 ,496 -,103 ,105 ,002 -,167 ,110 

V33 ,568 ,034 -,157 -,207 -,037 ,193 

 

To confirm the number of extracted factors the scree plot test was employed. The 

scree plot test is a graphical method proposed by Catrelll (1966) that displays the eigen 

value in a simple line plot. Catrell’s findings suggest that right to the point where the 

eigen values appear to level off is presumably the “factor screed”.  According to this 

criterion, there is statistical evidence to retain 6 factors.  
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Figure 7 displays the Scree Plot. 

 

Figure 7 Usability Scree Plot 

.  

After confirming the number of factors retained based on the “scree plot”, we 

assessed the factor solution. 

The results clearly revealed that all items loaded on their respective factor (loadings 

above 0,45) with no significant cross-factors loading indicating good construct validity.  

We used the residual correlation matrix to assess how well the solution factorial 

explains the correlations among variables. The residual matrix indicated a proportion of 

11% of residual correlation with absolute values greater than 0,05, suggesting a good 

factorial solution. 

Additionally and as the maximum likelihood (ML) method was employed, the 

goodness test statistic was employed. As can be shown in table 32, the chi-square test 

resulted in an acceptable factor solution. Table 32 exhibits the goodness-of-fit test 



147 
 

 

Table 32 Usability Goodness-of-fit 

test 

Chi-Square Df Sig.a Chi-square/dfb 

173,942 184 ,691 1,06

a p˃0,05   bratio ≤3 

Finally we identified the factors extracted based on their variables loadings. The 

factors that accounted for a greater proportion of the variance explained were: Interface, 

Information and Navigability. 

When factors are correlated sums of the square loadings can not be sum to obtain a 

total variance. All together, the factors accounted for a total of variance explained of 

68% which is a good value according to the standards.  

 The table 33 presents the identified factors and the respective accounted variance 

explained. 

 

Table 33 Usability Total variance explained 

Factor Dimension 

Variance 

Explained 

(%) 

Factor 1 Navigability 0,44 

Factor 2 Download Delay 0,30 

Factor 3 Interactivity 0,31 

Factor 4 Interface 0,53 

Factor 5 Information 0,51 

Factor 6 Responsiveness 0,38 

  

It should be emphasized that the variance explained is not a very meaningful 

measure of the factor importance unless constraints are imposed to obtain a unique 

solution. The factor analysis is aimed at identifying an underlying structure among 

correlated variables and not to account for the variance in the data. 
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5.2.2 Exploratory factor analysis – TAM Constructs 

 

Churchill (1979) contends that that in many cases, scales developed in one context 

perform poorly in another context, mainly when original scales had to be translated into 

another language.  In light of this, and as original scales were translated into Portuguese 

language, the established TAM scales were subject to Exploratory Factor analysis to 

confirm its unidimensionality and ensure its convergent validity. 

We followed the same procedure as for the exploratory analysis of the usability 

constructs. 

Firstly, the sample data was checked for adequacy to factorial analysis. The KMO 

measure of 0,9 indicated that the correlation matrix was appropriate for factoring and 

excellent data quality. 

As before, the likelihood method for extraction with an oblique rotation was used. 

There seemed to be enough theoretical grounding specifying that these model constructs 

are substantially dependent of each other (Davis, 1989; Davis et al., 1989) and, 

therefore, appropriate for oblique rotation. 

A factor analysis was conducted without any priori constraints on the number of 

components to be extracted and the Pattern Matrix was used to assess the factorial 

solution.  
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Table 34 presents the pattern matrix with the first factorial solution. 

 

Table 34 TAM Pattern matrix first factorial solution  

Variables Factor 

 1 2 3 4 

V34 ,763 -,031 ,098 -,066

V35 ,890 ,033 -

,050

-,007

V36 ,631 ,075 ,206 -,127

V37 ,106 ,063 ,771 -,012

V38 ,151 -,036 ,879 ,025

V39 -,052 ,042 ,544 -,293

V40 ,040 ,295 ,389 -,197

V41 -,063 ,857 ,089 ,029

V42 -,024 ,933 -

,074

-,031

V43 ,041 ,762 -

,057

-,126

V44 ,049 ,764 ,077 ,038

V45 ,040 ,960 -

,027

,061

V47 ,071 ,009 ,050 -,842

V48 ,015 ,027 -

,022

-,951

V49 ,163 ,005 ,103 -,669

 

As with usability constructs, a threshold of 0,45 recommended by Emory and 

Cooper (1991) was used to determine which variables loaded on particular factor. The 

item V40 of the dimension “perceived usefulness” exhibited a loading of 0,389 and so it 

was deleted and a second factor analysis was performed. The second factorial solution 

after the removal of V40 is presented in the next table.  
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Table 35 presents the pattern matrix with the second factorial solution. 

 

Table 35  TAM Pattern matrix second factorial solution  

Variables 
Factor 

1 2 3 4 

V34 ,786 -,067 -,032 ,069

V35 1,029 ,034 ,027 -,015

V36 ,641 -,182 ,079 ,136

V37 ,132 -,683 ,086 ,056

V38 ,092 -,961 -,016 -,040

V39 -,050 -,534 ,056 ,292

V41 -,077 -,102 ,859 -,025

V42 -,024 ,088 ,928 ,048

V43 ,047 ,051 ,757 ,116

V44 ,060 -,061 ,766 -,036

V45 ,029 ,008 ,959 -,065

V47 ,048 -,044 ,011 ,869

V48 ,011 ,016 ,032 ,942

V49 ,149 -,097 ,009 ,685

 

 The scree plot test was employed to validate statistically the presence of the four 

factors. Figure 8 displays the Scree Plot. 

. 

Figure 8  TAM Scree plot  

.  
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The results indicated good constructs validity as all items loaded on their respective 

factor (loadings above 0, 45) with no significant loadings across the other factors. 

The residual matrix indicated a proportion of 8% of residual correlations with 

absolute values greater than 0, 05, suggesting a good factorial solution. 

Similarly, the chi-square test resulted in an acceptable factor solution. The next table 

exhibits the goodness of fit test.  

 

Table 36 TAM Goodness-of-fit Test  

Chi-Square Df Sig.a Chi-square/dfb

17,473 41 0,98 0,3

a p˃0,05 

bratio ≤3 

 

The new results confirmed the existence of four factors with eigen values greater 

than 1.0 that accounted for 82% of the total variance extracted. Finally we identified the 

factors extracted based on the variables loadings. The total variance accounted by each 

factor ranged from 0, 71 (“behaviour intention”) to 0, 54 (“perceived-ease-of-use”). The 

table 37 presents the identified factors and the respective accounted of the total 

explained variance. 

Table 37 presents the values for the variance explained. 

Table 37– TAM Total of variance explained 

Factor Dimension 

Variance 

Explained 

(%) 

Factor 1 Attitude 0,69 

Factor 2 Perceived Ease-of-Use 

(PEU) 

0,65 

Factor 3 Perceived Usefulness (PU) 0,54 
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5.3 Structural Model Analysis 

A structural model can be viewed as a composite of two models: a factor model and 

a structural or path model. The measurement model represents the relationships among 

unobservable constructs and their indicators and the structural model represents the 

relationships among the constructs. 

In our study the measurement model represented the usability constructs and TAM 

constructs and the path model represent the relationships between the usability and the 

TAM constructs according to our theoretical hypothesis. 

Although the measurement and structural analysis can be performed simultaneously 

we conducted the two analyses separately. First we conducted a confirmatory analysis 

for validating psychometrics properties of the instruments and then we proceeded with 

structural path analysis for testing the hypothesis formulated in our research model.   

Data was analysed using Lisrel 8.18 (Joreskog and Sorbom, 1993). The samples size 

of this study (n1=121 and n2=135) was adequate according to the minimum size 

required for running Lisrel (Joreskog and Sorbom, 1993). 

A confirmatory factor analysis was conducted separately for the two the 

measurement models: usability model and TAM model. 

 

5.3.1 Usability measurement model 

 

To ensure the indicators used measure the intended factors it is important to validate 

the model measuring the psychometrics properties. 

The psychometric properties of the usability instrument were measured by: (1) 

examining whether the measurement model has an acceptable goodness-of-fit and (2) 
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investigating its unidimensionality, convergent and discriminate validity, and reliability 

(Anderson and Gerbing, 1988). 

The first confirmatory was conducted to test the goodness-of-fit of the usability 

model previously examined with exploratory analysis. The goodness of fit indices 

suggested an adequate fit of the usability’s model measurement.  

Table 38 presents the fit indices for usability constructs. 

Table 38 Usability Measurement Model 

Statistic Recommended 

Value 

Measurement 

Model 

χ2 p≥0,05  χ2=94,17 

df=284; p=1 

χ2  /df ≤ 3 0,3 

GFI ˃ 0,9 0,807 

AGFI ˃ 0,8 0,762 

SRMR ≤ 0,08 0,07 

NFI ˃ 0,9 0,976 

NNFI ˃ 0,9 1,061 

CFI ˃ 0,9 1 

IFI ˃ 0,9 1,053 

RFI ˃ 0,9 0,972 

RMSEA ≤ 0,08 0a 

a 90% Confidence Interval (0,0: 0:0) 

After the assessment of the measurement model fit, the estimated model should be 

evaluated by (1) examining the statistical significance of the parameter estimates; (2) 

examining how well is an indicator for measuring the constructs that it purports to 

measure.  

Statistical significance of each estimated parameter is assessed by its t-value. The 

squared multiple correlations (r2) can be used to assess the indicator’s reliability. The 

squared multiple correlations represents the proportion of the variance in common with 

the construct and is usually called the communality of the indicator. The next table 

presents the t-values associated to each estimated parameter, the squared multiple 
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correlation for each indicator and the standardized solution with both the factor loadings 

and the variances of error terms.  

Table 39 exhibits the estimated parameters of the usability measurement model. 

Table 39 Usability estimated parameters of the measurement model  

Variables t-valuea 

 

r2

≥ 0,50 

Standardized 

Loadings 

-1˂t˂1 

Variance error  

0˂t˂11 

Information     

V1 12,409 0,447 0,668 0,553 

V2 37,100 0,703 0,839 0,297 

V3 22,796 0,466 0,682 0,534 

V4 41,216 0,660 0,813 0,340 

Interactivity     

V5 21,434 0,495 0,703 0,505 

V6 23,792 0,730 0,854 0,270 

V7 14,133 0,377 0,614 0,623 

V8 11,276 0,558 0,747 0,442 

Responsiveness     

V14 20,434 0,54 0,735 0,460 

V15 10,741 0,364 0,604 0,636 

V16 16,755 0,520 0,721 0,480 

Download delay     

V17 3,226 0,637 0,798 0,363 

V18 2,698 0,669 0,818 0,331 

V19 7,736 0,667 0,817 0,333 

V20 1,539 0,524 0,724 0,476 

Interface     

V21 5,718 0,474 0,689 0,526 

V22 12,660 0,604 0,777 0,396 

V23 20,181 0,702 0,838 0,298 

V24 3,708 0,387 0,622 0,613 

V25 10,095 0,377 0,614 0,623 

V26 18,801 0,521 0,756 0,429 

Navigability     

V29 14,110 0,555 0,745 0,445 

V30 8,434 0,651 0,807 0,349 

V31 2,396 0,348 0,590 0,652 

V32 7,238 0,414 0,643 0,586 

V33 5,529 0,602 0,776 0,398 

a P(-1,96˂t˂1,96)=0,05 for df=284 (two-tailed test) 



155 
 

Although there are no hard rules regarding how high the square correlation of an 

indicator should be, a good rule is that it should be greater than 0,45 (Sharma, 1996).  

The items V7, V15, V24, V25, and V31 exhibited a squared correlation below the 

recommended value and therefore they were dropped out. However eliminating the item 

V15 was problematic as after its removal only two items remained as indicators of the 

responsiveness dimension. According to Hinkin and Schriesheim (1998) suggestion, 

responsiveness construct was dropped out. 

The item V20 of the download delay dimension presented an estimated parameter 

significantly equal to zero (t-value=1,539) i.e. statistically insignificant and so we 

dropped out this indicator. 

As all factor loadings are below 1 but and variances of the error terms are positive 

and bellow 1 the estimated solution is admissible. 

The correlations between the factors were examined to assess the strength of the 

relationship between them.  

All correlations were statistically significant except for the construct “download 

delay” that was found to be weakly correlated with all the remaining factors confirming 

the previous results.  

All variables identified as problematic (V7, V14, V15, V16, V24, V25 and V31) 

were eliminated and a second confirmatory analysis was conducted. Overall all fit 

measures improved by eliminating the seven items.  
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 Table 40 exhibits the two models. 

 

Table 40 Comparison of the two usability measurement models 

Statistic Recommended 

Value 

Measurement 

Model 1 

Measurement 

Model 2 

χ2 p≥0,05  χ2=94,17 

df=284; p=1 

χ2=53,261df=125; 

p=1 

χ2  /df ≤ 0,3 0,3 0,4 

GFI ˃ 0,9 0,807 0,847 

AGFI ˃ 0,8 0,762 0,791 

SRMR ≤ 0,08 0,07 0,0725 

NFI ˃ 0,9 0,976 0,975 

NNFI ˃ 0,9 1,061 1,044 

CFI ˃ 0,9 1,000 1,000 

IFI ˃ 0,9 1,053 1,035 

RFI ˃ 0,9 0,972 0,970 

RMSEA ≤ 0,08 0,0a 0,0 a 

a 90% Confidence Interval (0,0: 0:0) 

 

To make a decision about the download delay construct we hypothesized a third 

measurement model with the correlation between download delay and the remained 

constructs were ser equal to zero. i.e. download delay was an independent construct but 

still an antecedent of perceived usefulness and perceived ease of use. 

As before the new solution was assessed against the previous model. Except for  

SRMR measure which increased, all other fit measures improved. Next table presents 

the fit measures for the three measurement models. 
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Table 41 The fit measures of the three usability measurement models 

Statistic Recommended 

Value 

Measurement 

Model 1 

Measurement 

Model 2 

Measurement 

Model 3 

χ2 p≥0,05  χ2=94,17 df=284; p=1 χ2=53,261df=125; p=1 χ2=53,599 df=146; p=1 

χ2  /df ≤ 0,3 0,3 0,4 0,37 

GFI ˃ 0,9 0,807 0,847 0,830 

AGFI ˃ 0,8 0,762 0,791 0,779 

SRMR ≤ 0,08 0,07 0,0725 0,0924 

NFI ˃ 0,9 0,976 0,975 0,977 

NNFI ˃ 0,9 1,061 1,044 1,050 

CFI ˃ 0,9 1,000 1,000 1,000 

IFI ˃ 0,9 1,053 1,035 1,043 

RFI ˃ 0,9 0,972 0,970 0,973 

RMSEA ≤ 0,08 0,0a 0,0 a 0,0 a 

a 90% Confidence Interval (0,0: 0:0) 

As the second and third model were nested, i.e., the second model can be obtained 

by freeing the covariance between download delay and the other remaining constructs, 

it was possible to assess whether this improvement was statistically significant. The 

statistical significance of the improvement in fit can be assessed by the χ2 difference 

tests for nested models. 

Model 2 χ2=53,261df=125 

Model 3 χ2=53,599 df=146 

χ2 difference test = (53,599-53, 261)=0,038   df= 146-125=21 

p=1 

Since the χ2 of 0,038 with 21 degrees of freedom was statistically significant, we 

concluded that the re specified model had a statistically significant improvement over 

the previous model.  



158 
 

In spite of this result we run a forth confirmatory analysis for a measurement model 

that excluded the “download delay” construct. 

Although the fit measures of the fourth model decreased slightly, they still were 

above the recommended cut-off. Furthermore GFI, AGFI, SRMR exhibited a better 

value than the other models. 

Relying on the results of other studies and on these results we decided to drop out 

the construct of “download delay”. The results indicated an acceptable model fit. 

Table 42 presents the four measurement models. 

 

Table 42 – The fit measures of the four usability measurement models 

Statistic Recommended 

Value 

Measurement 

Model 1 

Measurement 

Model 2 

Measurement 

Model 3 

Measurement 

Model 4 

χ2 p≥0,05  χ2=94,17 

df=284; p=1 

χ2=53,261df=125; 

p=1 

χ2=53,599 

df=146; p=1 

χ2=59,544 df=84; 

p=0,980 

χ2  /df ≤ 3,0 0,3 0,4 0,37 0,70 

GFI ˃ 0,9 0,807 0,847 0,830 0,874 

AGFI ˃ 0,8 0,762 0,791 0,779 0,820 

SRMR ≤ 0,08 0,07 0,0725 0,0924 0,0696 

NFI ˃ 0,9 0,976 0,975 0,977 0,969 

NNFI ˃ 0,9 1,061 1,044 1,050 1,017 

CFI ˃ 0,9 1,000 1,000 1,000 1,000 

IFI ˃ 0,9 1,053 1,035 1,043 1,013 

RFI ˃ 0,9 0,972 0,970 0,973 0,961 

RMSEA ≤ 0,08 0,0a 0,0 a 0,0 a 0,0 a 

a 90% Confidence Interval (0,0: 0:0) 

Given the adequacy of the model fit the next step was to assess the 

unidimensionality and the validity of the constructs. 

Unidimensionality refers to the extent to which the indicators are strongly 

associated with each other and represent a single concept. This is a necessary condition 

for the reliability analysis and constructs validation (Anderson and Gerbin, 1988). 

Unidimensionality is confirmed when all factor loadings scores are statistically 
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significant. As all factor loadings were significant at p ˂ 0, 05, the unidimensionality of 

the constructs were satisfied.  

Convergent validity was evaluated using the criteria suggested by Anderson and 

Gerbin (1988) 

(1) All indicator factor loadings (λ) should be significant at p ˂ 0,05 and 

exceed 0,6; 

(2) Composite reliabilities should exceed 0,7; 

(3) Average variance extracted (AVE) by each construct should exceed the 

variance due to measurement error for that particular construct or be greater than 

the cut-off value of 0,50 (Segars, 1997).  

All factor loadings in the model exceed the recommended value of 0,6 except the 

item V6 (λ=0,592) and all were significant at p=0,05. Composite reliabilities ranged 

from 0, 71 (Interactivity) to 0,91 (Navigability), and the average variance extracted was 

well above the cut-off value of 0,50. Therefore all three conditions were satisfied 

demonstrating the convergent validity of the constructs.  



160 
 

 

Table 43 presents the analysis of the convergent validity. 

 

Table 43 – Usability convergent validity analysis 

Construct/Item Loading t-value R2 Cronbach α ρa AVEb 

Information    0,836 0,797 0,784 

V1 0,693 10,754 0,481    

V2 0,845 30,982 0,714    

V3 0,723 25,501 0,523    

V4 0,862 30,897 0,743    

Interactivity    0,805 0,719 0,679 

V5 0,686 11,217 0,471    

V6 0,592 19,895 0,351    

V8 0,752 18,369 0,565    

Interface    0,847 0,903 0,836 

V21 0,779 14,384 0,606    

V22 0,879 19,998 0,772    

V23 0,863 14,202 0,744    

V26 0,821 31,737 0,674    

Navigability    0,822 0,917 0,758 

V29 0,823 5,795 0,677    

V30 0,853 14,510 0,634    

V32 0,906 7,935 0,417    

V33 0,806 2,15 0,569    

       
a composite reliability 

b average variance extracted 

 

 Discriminant validity was assessed by constraining the estimated correlation 

parameters between constructs and then performing a χ2 difference test on the values 

obtained for the constrained and unconstrained model (Anderson and Gerbing, 1988). 

The resulting small p-value for all χ2 difference tests confirmed the discriminant validity 

for all constructs. 
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In the next table the χ2 differences tests are presented. 

Table 44 Usability χ2 differences Test 

Dimensions Information Interactivity Interface Navigability 

Information ---    

Interactivity χ2=45,36 df=1 p=0,0    

Interface χ2=40,8 df=1 p=0,0 χ2=62,33 df=1 p=0,0   

Navigability χ2=61,37 df=1 p=0,0 χ2=87,49 df=1 p=0,0 χ2=38,52 df=1 p=0,0  

 

As a supplement to assess the discriminat validity, inter-correlation matrix were 

used. All the correlations between the constructs were strong although they were below 

the recommended value of 0,8 (Anderson and Gerbin, 1988). Table 45 exhibits the 

correlation matrix. 

 

Table 45 Usability correlation matrix 

Dimensions Information Interactivity Interface Navigability 

Information 1    

Interactivity 0,471 1   

Interface 0,648 0,348 1  

Navigability 0,643 0,249 0,617 1 

 

 

5.3.2 TAM measurement model 

 

A confirmatory analysis was run to measure the psychometric properties of the 

TAM constructs. As for usability measurement model, we followed the same procedure. 

Firstly the goodness of fit of the TAM model was assessed and afterwards the 

unidimensionality and construct validity analysis was performed. 
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A confirmatory analysis was conducted model fit. The goodness-of-fit measures 

indicated an adequate fit. Table 46 presents the goodness of fit of the TAM 

measurement model. 

 

 Table 46 TAM Measurement Model 

Statistic Recommended Value Measurement Model 

χ2 p≥0,05 χ2=94,17 df=71; p=1 

χ2  /df ≤  3 0,46 

GFI ˃ 0,9 0,0859 

AGFI ˃ 0,8 0,792 

SRMR ≤ 0,08 0,048 

NFI ˃ 0,9 0,992 

NNFI ˃ 0,9 1,012 

CFI ˃ 0,9 1,000 

IFI ˃ 0,9 1,010 

RFI ˃ 0,9 0,989 

RMSEA ≤ 0,08 0a 

a 90% Confidence Interval (0,0: 0:0) 

The next step was to evaluate the estimated model by (1) examining the statistical 

significance of the parameter estimates; (2) the reliability of the constructs; (3) the 

average variance extracted.  

According to the respective t-values, all the parameters estimates were statistically 

significant. All the composite reliabilities and the Cronbach α values ranged between 

0,893 (perceived usefulness) to 0,955 (attitude) demonstrating a good reliability of the 

constructs. Finally the average variance extracted exceed the suggested cut-off of 0, 50. 
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Table 47 shows the estimated parameters of the TAM measurement model.  

 

Table 47 TAM estimated parameters of the measurement model 

Construct/Item Loading t-value R2 Cronbach α ρa AVEb 

Attitude    0,955 0,957 0,939 

V34 0,885 53,525 0,783    

V35 0,969 71,787 0,94    

V36 0,96 83,216 0,922    

Perceived 

Usefulness (PU) 

   0,893 0,906 0,758 

V37 0,894 73,089 0,799    

V38 0,969 126,198 0,938    

V39 0,748 21,378 0,559    

Perceived Ease-of-

Use (PEU) 

   0,932 0,936 0,863 

V41 0,854 5,435 0,729    

V42 0,900 9,315 0,81    

V43 0,816 10,398 0,666    

V44 0,801 6,426 0,642    

V45 0,937 13,268 0,878    

Behaviour 

Intention 

   0,951 0,952 0,932 

V47 0,954 68,06 0,909    

V48 0,944 74,878 0,891    

V49 0,898 31,817 0,806    
a composite reliability 

b average variance extracted 

 

As previously we performed χ2 differences test on the values obtained for the 

constrained and unconstrained models. The resulting small p-values suggested that the 

discriminate validity between constructs is acceptable.  
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In the next table the chi-square differences tests are presented. 

 

Table 48 TAM χ2 differences Test 

Dimensions Attitude Perceived 

Usefulness (PU) 

Perceived ease-of-

use (PEU) 

Behaviour 

Intention 

Attitude ---    

Perceived Usefulness 

(PU) 

χ2=50,33 df=1 p=0,0    

Perceived ease-of-use 

(PEU) 

χ2=105,07 df=1 p=0,0 χ2=10,41 df=1 p=0,0   

Behaviour Intention χ2=9,51 df=1 p=0,0 χ2=80,53 df=1 p=0,0 χ2=31,82 df=1 p=0,0  

 

All correlations between TAM constructs were less than the suggested value of 0,70 

(Sussman and Siegal, 2003). The Correlation matrix is presented in table 49. 

 

Table 49 TAM correlation matrix 

Dimensions Attitude Perceived 

Usefulness 

Perceived Ease of 

use 

Behaviour 

Intention 

Attitude 1    

Perceived 

Usefulness 

0,894 1   

Perceived Ease of 

use 

0,439 0,430 1  

Behaviour Intention 0,885 0,822 0,509 1 

 

 

5.3.3 Overall Measurement Model 

 

As both measurement models presented an adequate fit and an acceptable estimated 

solution, a confirmatory analysis for the overall model was conducted to assess its 

overall fit and to evaluate the estimated model parameters. 
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Except for the indexes NNF and IF all other fit measures presented a slightly 

decreased when compared to the goodness-fit measures of the individual measurement 

models.  

 According to Jorekog and Sorbom (1993), one would not expect all measures of fit 

to be identical and discrepancies among them do not indicate poor fit. Accordingly, the 

overall model fit was considered adequate.  

Table 50 exhibits the goodness-of-fit statistics of the three measurement models. 

 

Table 50 Goodness of fit statistics of the three measurement models 

 

Statistic 

 

Recommended 

Value 

Usability 

Measurement 

Model  

TAM 

Measurement 

Model 

Overall 

Measurement 

Model 

χ2 p≥0,05  χ2=59,544df=84; p=0,980 χ2=94,17 df=71; p=1 χ2=155,728 df=349; p=1 

χ2  /df ≤ 3,0 0,70 0,46 0,44 

GFI ˃ 0,9 0,874 0,0859 0,769 

AGFI ˃ 0,8 0,820 0,792 0,712 

SRMR ≤ 0,08 0,0696 0,048 0,06 

NFI ˃ 0,9 0,969 0,992 0,985 

NNFI ˃ 0,9 1,017 1,012 1,022 

CFI ˃ 0,9 1,000 1,000 1,000 

IFI ˃ 0,9 1,013 1,010 1,019 

RFI ˃ 0,9 0,961 0,989 0,983 

RMSEA ≤ 0,08 0,0 a 0,0a 0,0 

a 90% Confidence Interval (0,0: 0:0) 
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As previously, estimated model parameters were evaluated by examining the 

statistical significance of the parameter estimates, the reliability coefficients, and the 

square multiple correlations and the average variance extracted. All values respected the 

recommended cut-offs, suggesting a valid estimated solution and the convergent 

validity of all the constructs. The next table presented the convergent validity analysis. 

 

Table 51 Convergent validity analysis 

Construct/Item Loading t-value R2 Cronbach α ρa AVEb 

Information    0,836 0,770 0,754 

V1 0,670 13,019 0,449    

V2 0,846 42,012 0,715    

V3 0,678 22,983 0,460    

V4 0,807 47,283 0,651    

Interactivity    0,805 0,769 0,774 

V5 0,700 19,109 0,491    

V6 0,850 18,493 0,722    

V8 0,766 11,180 0,586    

Interface    0,847 0,886 0,769 

V21 0,674 5,431 0,454    

V22 0,799 14,665 0,638    

V23 0,851 22,319 0,724    

V26 0,739 19,595 0,547    

Navigability    0,822 0,895 0,746 

V29 0,767 14,274 0,588    

V30 0,788 8,040 0,621    

V32 0,658 8,149 0,433    

V33 0,763 5,010 0,582    

       
a composite reliability  

b average variance extracted 
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Table 51  (cont) 

Construct/Item Loading t-value R2 Cronbach α ρa AVEb 

       

Attitude    0,955 0,957 0,939 

V34 0,889 55,532 0,790    

V35 0,969 72,731 0,939    

V36 0,959 75,594 0,919    

Perceived 

Usefulness (PU) 

   0,893 0,906 0,758 

V37 0,900 78,419 0,810    

V38 0,960 117,999 0,922    

V39 0,751 22,391 0,564    

Perceived Ease-

of-Use (PEU) 

   0,932 0,936 0,863 

V41 0,848 5,506 0,719    

V42 0,897 9,288 0,805    

V43 0,821 11,242 0,674    

V44 0,809 6,962 0,655    

V45 0,936 13,988 0,877    

Behaviour 

Intention 

   0,951 0,952 0,932 

V47 0,952 68,743 0,907    

V48 0,943 74,776 0,890    

V49 0,900 32,174 0,810    
a composite reliability  

b average variance extracted 

 

Discriminant validity was assessed by performing the χ2 differences tests and by 

examining the correlation matrix of the constructs. The small p-value associated to each 

χ2 differences tests provided evidence of the discriminant validity of the constructs. 
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The correlation matrix demonstrated that all correlations between constructs were 

below the suggested value (0,90), providing evidence of the discrimant validy of the 

constructs. The correlations ranged from 0,899 (perceived usefulness and attitude) to 

0,081 (interactivity and perceived ease of use), demonstrating discriminate validity.  

Table 52 exhibits the correlation matrix. 

 
 
Table 52 Correlation matrix 
 

Dimensions Information 
 

Interactivity Interface Navigability Attitude Perceived 
Usefulness 

Perceived 
Ease-of-Use 

Behaviour 
Intention 

Information         

Interactivity 0,470 ---       

Interface 0,660 0,359       

Navigability 0,645 0,249 0,620      

Attitude 0,745 0,510 0,737 0,569     

 PU 0,775 0,506 0,615 0,575 0,899    

 PEU 0,465 0,081 0,563 0,749 0,439 0,439   

Behaviour 

Intention 

0,759 0,526 0,673 0,594 0,885 0,828 0,510  

 

 

5.3.4 Structural model analysis 

 

The structural equation modelling (SEM) was used to test the hypotheses previously 

formulated in the research model. 

The software Lisrel and the Robust Likelihood Method (RML) were used to 

estimate the model parameters. 

In SEM the relationships between the constructs are referred to as structural path or 

structural equations and are quantified by the structural coefficients.  

The path analysis provides two results: (1) the statistical significance of the 

estimated structural coefficients; (2) and the total of variance explained for each 

variable. We conducted two structural analyses. The first one was aimed at analysing 
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separately the structural model of TAM. In the second round we integrated the usability 

constructs and the overall structural model was assessed. 

 

TAM Structural Model  

Goodnesses-of-fit 

Firstly, the model fit was assessed based on the goodness-fit-statistics. The model 

exhibited an adequate fit to data. The next table presents the fit measures for TAM. 

 
Table 53 TAM Goodness of fit measures 
 

Statistic Recommended Value Measurement Model 
χ2 p≥0,05 χ2=18,979 df=72; p=1 

χ2  /df ≤ 3,0 0,26 

GFI ˃ 0,9 0,851 

AGFI ˃ 0,8 0,783 

SRMR ≤ 0,08 0,0596 

NFI ˃ 0,9 0,995 

NNFI ˃ 0,9 1,017 

CFI ˃ 0,9 1,000 

IFI ˃ 0,9 1,013 

RFI ˃ 0,9 0,994 

RMSEA ≤ 0,08 0a 

a 90% Confidence Interval (0,0: 0,0) 

 

Measurement model analysis 

All the factor loadings were quite high and statistically significant. The reliability of 

the constructs and their indicators were also acceptable. Overall the model appeared to 

be acceptable. Next table presents the estimated solution of the model measurement 

model.  
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Table 54 TAM estimated parameters of the measurement model 

Constructs and  

Indicators 

Completely standardized 

 loadings cut-off≥07a 

Reliabilitiesb 

cut-off≥07 

AVEc 

cut-off≥07 

Attitude  0,956 0,937 

V34 0,882 0,778  

V35 0,967 0,935  

V36 0,962 0,926  

Perceived Usefulness (PU)  0,906 0,758 

V37 0,895 0,801  

V38 0,967 0,935  

V39 0,748 0,560  

Perceived ease-of-use  0,936 0,863 

V41 0,853 0,728  

V42 0,899 0,808  

V43 0,815 0,664  

V44 0,802 0,644  

V45 0,938 0,880  

Behaviour intention  0,949 0,954 

V47 0,954 0,911  

V48 0,943 0,889  

V49 0,898 0,806  

 a Significant at p˂0, 05 

b Composite reliability for constructs (ρ) and r2 for indicators 

c Average variance extracted 

 

Structural Model Analysis 

Two of the five hypothesised paths were not statistically significant: “Perceived 

ease of use” was not a predictor of “Attitude” and “Perceived Usefulness” didn’t have a 

significant impact on “Behaviour Intention”. This result was not surprisingly as in some 

other similar studies these two relationships did not show empirical evidence. 

The square multiple correlations for the structural equations represent the variance 

of the variable explained by the structural equation model. 

The variance accounted by the structural equations range from a low of 18,9% 

(Perceived Usefulness) to a high of 80,9% (Attitude). These results suggested that the 
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relationships were quite strong except for the path between perceived ease of use and 

perceived usefulness which was reflected in the low structural path.  

 

Table 55 TAM structural model results 

Parameters Standardized Estimates 

Exogenous paths 

PEU →PU 0,435 a 

PEU →Attitude 0,075 

Endogenous paths  

PU→ Attitude 0,864 a 

PU →Behaviour Intention 0,142 

ATT →Behaviour Intention 0,760 a 

Square multiple correlations   

PU 0,189 

ATT 0,809 

BI 0,792 

Legend: PEU – Perceived ease-of-use PU – Perceived Usefulness ATT – Attitude BI – Behaviour Intention 

 a Significant at p˂0, 05 

 

Finally the effects among the constructs were analysed. The endogenous constructs 

in structural models are either directly or indirectly affected by other constructs. The 

total effect of an endogenous constructs is the sum of the direct and indirect effects.  

The construct with the highest total effect is Attitude that, as previously mentioned, also 

exhibited the highest variance accounted by the structural model. In the next table all 

effects on all constructs are present and as well as their t-value.  
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Table 56 Summary of Total, Direct and Indirect Effects 

Construct Perceived Usefulness Attitude Behaviour Intention 

Perceived Ease of 

Use Effect t-value Effect t-value Effect t-value 

Direct   0,075 1,556 0.000 0.000 

Indirect   0,376 6,976 0,405 6,276 

Total 0,435 8,881 0,451 11,914 0,405 6,276 

       

Perceived 

Usefulness 

      

Direct   0,864 22,157 0,142 0,531 

Indirect   0,000 0,000 0,657 2,699 

Total   0,864 22,157 0,799 8,201 

       

Attitude       

Direct     0,760 2,661 

Indirect     0,000 0,000 

Total     0,760 2,661 

Note: The table gives the effects of row constructs on column constructs 

 

Overall structural model  

The structural model for the research model proposed in this study included the 

usability constructs as predictors of the TAM constructs moderated by the two cognitive 

beliefs: perceived usefulness and perceive ease of use. Usability constructs were the 

exogenous constructs and all TAM constructs were endogenous variables with 

perceived usefulness, perceived ease of use and attitude acting as mediator variables.  

Goodness of fit 

As before, the goodness-of-fit measures were calculated and compared to the fit 

results of the only-TAM measurement model. All fit indexes, except GFI and AGFI, 

exhibited better results, suggesting an adequate fit to data.  
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Table 57 TAM and overall model goodness of fit 

Statistic 
Recommended 

Value 

TAM Measurement Model Overall Measurement 

Model 

χ2 p≥0,05  χ2=18,979 df=72; p=1 χ2=167,715 df=360; p=1 

χ2  /df ≤ 3,0 0,26 0,46 

GFI ˃ 0,9 0,851 0,757 

AGFI ˃ 0,8 0,783 0,706 

SRMR ≤ 0,08 0,0596 0,0680 

NFI ˃ 0,9 0,995 0,984 

NNFI ˃ 0,9 1,017 1,021 

CFI ˃ 0,9 1,000 1,000 

IFI ˃ 0,9 1,013 1,019 

RFI ˃ 0,9 0,994 0,982 

RMSEA ≤ 0,08 0,000a 0,000a 

a 90% Confidence Interval (0,0: 0,0) 

 

Measurement Model Analysis 

Validity and reliability of the measurement model were assessed by examining the 

statistical evidence of the factor loadings, the reliability of the constructs and indicators 

and the average variance explained. Overall the model seemed appropriate and 

admissible.  
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Table 58 presents a summary of the model measurement model.  

Table 58 Estimated parameters of the measurement model 

Constructs  

and Indicators 

Completely standardized 

loadings cut-off≥07a 

Reliabilities 

cut-off≥07 

AVEc 

cut-off≥07 

Information  0,770 0,754 

V1 0,671 0,450  

V2 0,843 0,711  

V3 0,682 0,465  

V4 0,807 0,651  

Interactivity  0,769 0,774 

V5 0,702 0,493  

V6 0,847 0,718  

V8 0,767 0,588  

Interface  0,886 0,768 

V21 0,681 0,463  

V22 0,787 0,619  

V23 0,870 0,757  

V26 0,728 0,530  

Navigability  0,895 0,745 

V29 0,762 0,580  

V30 0,793 0,629  

V32 0,649 0,422  

V33 0,770 0,593  

Attitude  0,957 0,939 

V34 0,883 0,779  

V35 0,966 0,933  

V36 0,963 0,928  

Perceived Usefulness (PU)  0,905 0,757 

V37 0,898 0,807  

V38 0,942 0,887  

V39 0,756 0,572  

Perceived ease-of-use  0,935 0,863 

V41 0,847 0,717  

V42 0,896 0,804  

V43 0,820 0,672  

V44 0,809 0,655  

V45 0,938 0,879  

Behaviour intention  0,952 0,932 

V47 0,954 0,911  

V48 0,943 0,889  

V49 0,899 0,806  

 a Significant at p˂0,05 
b Composite reliability for constructs (ρ) and r2 for indicators c Average variance extracted 
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Structural Model Analysis 

Five of the eleven hypothesised paths were not empirically validated. The most 

surprising result was the one regarding the structural paths of the perceived ease of use 

variable, revealing no statistical evidence and hence perceived ease of use was not a 

predictor of the TAM model.  

The other three structural paths with no empirical evidence demonstrated that 

interface had no significant impact on both perceived usefulness and perceived ease of 

use variables and that navigability did not influence perceived usefulness. Hence, the 

only predictors of perceived usefulness were information and interactivity and perceived 

ease-of-use was influenced only by navigability. 

The variance accounted by the structural equations was higher than the preceding 

structural model, suggesting strong relationships among the constructs. It should be 

emphasized that the variance accounted by the model for perceived usefulness increased 

from 0,189 in the previous model to 0,711.  

The next table exhibits the structural model results. 
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Table 59 Structural Model Results 

Parameters Standardized Estimates 

Exogenous paths 

Information →PU 0,528 a 

Interacatividade →PU 0,198a 

Interface →PU 0,188 

Navigability →PU 0,064 

Interface →PEOU 0,143 

Navigability →PEOU 0,658 a 

Endogenous paths  

PEU →PU 0,038 

PEU →ATT 0,040 

PU →ATT 0,900 a 

PU→ BI 0,257 

ATT→BI 0,652 

Square multiple correlations   

PEOU 0,521 

PU 0,711 

ATT 0,847 

BI 0,799 

Legend: PEOU – Perceived ease-of-use PU – Perceived Usefulness ATT – Attitude BI – Behaviour Intention 

 a Significant at p˂0, 05 

 

Finally, the effects among the constructs were analysed. The construct with the 

highest total effect is attitude that, as previously mentioned, also exhibited the highest 

variance accounted by the structural model. In Appendix 6 the total, direct and indirect 

effects are presented. 
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5.4 Results for validation sample 

 

The proposed model was cross-validated using the data of the sample whose 

subjects visited the Web site www.leituralivraria.pt. Structural Equation Modelling was 

used to perform both measurement and structural model analysis simultaneously. The 

measurement model analysis was aimed at validating psychometric properties of the 

measures, while structural model analysis was used for investing nomological networks 

between constructs accordingly to the theoretical hypotheses previously formulated. 

 

 

5.4.1 Measurement model Analysis 

A confirmatory analysis was conducted for validating psychometric properties of 

the instrument. Psychometric properties were measured by (1) examining whether the 

measurement model has an acceptable fit to data and (2) investigating the 

unidimensionality, convergent and discrimant validity and reliability of each construct. 

All fit indexes, except GFI and AGFI, exhibited values above the standards, 

suggesting that the measurement model adequately fit the data.  
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Table 60 presents the goodness-fit-indices for the validation sample. 

 

Table 60 Goodness-of-fit indices for validation sample 

Statistic 
Recommended 

Value 

www.livrarialeituras.pt 

Measurement 

Model 

χ2 p≥0,05  χ2=75,422 df=360; p=1 

χ2  /df ≤ 3,0 0,21 

GFI ˃ 0,9 0,720 

AGFI ˃ 0,8 0,662 

SRMR ≤ 0,08 0,0764 

NFI ˃ 0,9 0,995 

NNFI ˃ 0,9 1,021 

CFI ˃ 0,9 1,000 

IFI ˃ 0,9 1,018 

RFI ˃ 0,9 0,995 

RMSEA ≤ 0,08 0,000a 

a 90% Confidence Interval (0,0: 0,0) 

 

All factor loadings were statistically significant confirming the unidimensionality of 

the constructs. Similarly all three conditions for convergent validity were met.  

Table 61 exhibits the measurement model results. 

 

Table 61 Measurement Model Results for validation sample 

Constructs and Indicators Completely standardized loadings 

cut-off≥07a 

Reliabilities 

cut-off≥07 

AVEc 

cut-off≥07 

Information  0,863 0,784 

V1 0,696 0,484  

V2 0,842 0,708  

V3 0,722 0,521  

V4 0,863 0,748  

Interactivity  0,718 0,680 

V5 0,714 0,510  

V6 0,577 0,333  

V8 0,738 0,545  
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Table 61 (cont) 

Constructs and Indicators Completely standardized loadings 

cut-off≥07a 

Reliabilities 

cut-off≥07 

AVEc 

cut-off≥07 

Interface  0,902  

V21 0,777 0,604 0,835 

V22 0,878 0,772  

V23 0,852 0,726  

V26 0,831 0,690  

Navigability  0,919 0,860 

V29 0,811 0,658  

V30 0,853 0,727  

V32 0,905 0,818  

V33 0,870 0,756  

Attitude  0,974 0,963 

V34 0,946 0,894  

V35 0,977 0,955  

V36 0,967 0,937  

Perceived Usefulness (PU)  0,891 0,714 

V37 0,855 0,732  

V38 0,915 0,837  

V39 0,797 0,633  

Perceived ease-of-use  0,940 0,871 

V41 0,898 0,806  

V42 0,908 0,824  

V43 0,766 0,587  

V44 0,854 0,730  

V45 0,924 0,854  

Behaviour intention  0,965 0,954 

V47 0,950 0,902  

V48 0,973 0,947  

V49 0,949 0,883  
a Significant at p˂0,05 

b Composite reliability for constructs (ρ) and r2 for indicators 

c Average variance extracted 

 

 



180 
 

 

To assess discriminate validity, inter-construct correlations were examined. All 

constructs were found to have a stronger correlation with their own measures compared 

to that of the other constructs. All correlations between constructs were less than 0,7 

representing appropriate discriminant validity (Sussman and Siegal, 2003). Correlations 

between constructs are presented in Table 62. 

 

Table 62 Inter-constructs correlations 

 

 

Dimensions 

 

 

Information 

 

 

Interactivity 

 

 

Interface 

 

 

Navigability 

 

Perceived 

Usefulness 

Perceived 

Ease-of-

Use 

 

 

Attitude 

 

Behaviour 

intention 

Information         

Interactivity 0,650        

Interface 0,631 0,590       

Navigability 0,566 0,459 0,647      

PU 0,808 0,763 0,764 0,668     

PEOU 0,569 0,481 0,720 0,887 0,711 0,556   

Attitude 0,719 0,688 0,652 0,531 0,889    

Behaviour 
Intention 

0,699 0,664 0,651 0,555 0,866 0,587 0,847  

Legend   PU – Perceived Usefulness PEOU – Perceived ease of use 

 

5.4.2 Structural Model Analysis 

 

Before analysing the full model, the model with the original TAM constructs was 

investigated. Although the structural coefficient of perceived ease of use and attitude 

was not statistically significant it appeared that these two variables correlated 

negatively. The total variance accounted by the model for Behaviour Intention was 

76,6%.  The model was found to successfully predict behaviour intention. 
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Table 63 TAM Structural Model Results 

Parameters Standardized Estimates 
Exogenous paths 

PEU→ PU 0,722 a 
PEU →ATT -0,099 
Endogenous paths  
PU →ATT 0,934 a 
PU →BI 0,437 a 
ATT →BI 0,469 a 
Square multiple correlations   
PU 0,521 
ATT 0,749 
BI 0,766 
Legend: PEU – Perceived ease-of-use PU – Perceived Usefulness ATT – Attitude BI – Behaviour Intention 

 a Significant at p˂0,05 

 

 After TAM structural analysis, the full model analysis was conducted. A χ2 

difference test was performed before model structural analysis and it was found a 

significant difference. The result of p˂0,005 indicated that the full model has a slightly 

significantly higher explanation than the original TAM model.  
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The fit statistics of the full model suggested that the measurement model adequately 

fit the data.  

 Table 64 presents the goodness of fit measures of the full model. 

 

Table 64 Full model goodness-of-fit indices 

Statistic 
Recommended 

Value 

TAM 

Measurement 

Model 

Full 

Measurement 

Model 

χ2 p≥0,05  χ2=44,619 df=72; p=0,995 χ2=130,079 df=360; p=1 

χ2  /df ≤ 3,0 0,6 0,36 

GFI ˃ 0,9 0,822 0,720 

AGFI ˃ 0,8 0,740 0,662 

SRMR ≤ 0,08 0,0599 0,0764 

NFI ˃ 0,9 0,992 0,992 

NNFI ˃ 0,9 1,007 1,017 

CFI ˃ 0,9 1,000 1,000 

IFI ˃ 0,9 1,005 1,015 

RFI ˃ 0,9 0,989 0,991 

RMSEA ≤ 0,08 0,000 0,000 

a 90% Confidence Interval (0,0: 0,0) 

The structural model results revealed that interface is not a predictor of the 

perceived usefulness and perceived ease of use. Surprisingly the variable attitude did 

not show a significant relationship with behaviour intention, contrasting with perceived 

usefulness that is was found to be predictor of behaviour. As in TAM model, although 

the path between perceived ease and attitude was negative it was not statistically 

significant. 

Overall the structural model explained 78,8% of the behaviour intention variance a 

value slightly higher than the variance accounted by the only- TAM model. Although 

the explained variable accounted by the model was greater than 75% for all variables, 

perceived usefulness exhibited the highest value (83,1%). 
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Table 65 Full structural model results 

Parameters Standardized Estimates 

Exogenous paths 

Information→ PU 0,357 a 

Interactivity →PU 0,308 a 

Interface →PU 0,201

Interface →PEOU 0,251 

Navigability→ PEOU 0,725 a 

Endogenous paths  

PEU →PU 0,200 

PEU →ATT -0,155 

PU →ATT 0,990 a 

PU →BI 0,538 a 

ATT →BI 0,368 

Square multiple correlations   

PEOU 0,823 

PU 0,831 

ATT 0,803 

BI 0,788 

Legend: PEOU – Perceived ease-of-use PU – Perceived Usefulness ATT – Attitude BI – Behaviour Intention 

 a Significant at p˂0, 05 

 

In Appendix 7 the total, direct and indirect effects are exhibited.  



184 
 

  

5.5 Summary 

 

This chapter presents the results of the empirical study. Usability constructs were 

shown to have good psychometrics properties. Overall, the full TAM model had a better 

performance than the only-TAM model and perceived ease of use had no significant 

effect on the both variables attitude and perceived usefulness. Information and 

interactivity confirmed to be predictors of perceived usefulness and navigability was 

found to have effect on perceived ease of use. When tested on the sample validation, the 

full model exhibited an adequate fit. Surprisingly, the relationship between attitude and 

perceived usefulness was not confirmed and the predictive power of perceived 

usefulness was reinforced. 



 

 

 
 

CHAPTER VI 
 
 
 

 DISCUSSION, IMPLICATIONS, RECOMENDATIONS 
 
 
 

This chapter presents a summary of the study, discussion of the findings, 

limitations, implications for practitioners and researchers, and conclusions of this study. 

 
 

6.1 Summary of the study 
 
 

This study focused on two main objectives: 

 

1. To identify the appropriate and measurable dimensions of Web site usability; 

2. To develop a usability theoretical model by including usability constructs as 

predictors of the technology acceptance model. 

 

This study integrated past research findings and proposed common dimensions of 

Web site usability constructs along with valid measurement instruments. A total of four 

constructs and fifteen variables with good psychometric variables were identified by 

repeating multiple measurements purification processes. It was found that most of 

goodness-of-fit indexes were well above the recommended value, indicating that the 

measurement model had an adequate fit. Appropriate convergent validity was also 

confirmed, signifying that the indicators are well grouped into their relevant constructs. 

Furthermore strong discriminate validity was found, suggesting that constructs are 

significantly different from each other and measure different concepts successfully. 
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However some intermediate results should be discussed and maybe need to be 

revisited in future studies.  

 

6.1.1 Web site Usability Constructs 

 

Although a significant amount of effort was put in developing the instruments based 

on extant literature and expert interviews, nineteen variables were lost during the 

purification process. Each item/dimension will be examined separately in the next 

section. 

 

Download delay dimension  

Although, download delay dimension exhibited excellent reliability and convergent 

validity it presented a weak correlation with the other usability constructs, issuing the 

question whether this construct was a usability dimension. After several examinations, 

including the goodness-of-fit of the measurement model with and without the download 

delay construct, we decided to drop it out because of the weak correlations with the 

other usability constructs and a worst model fit when download delay was included.  

As said before, there are two points of views about download delay as a usability 

construct within the Web sites context. Some authors (e.g. Ranganathan and Ganapathy, 

2002), argued that download delay is mostly dependent on communication 

infrastructure and not under the web designer total control. Others, suggested that 

download delay measures the time or the perceived delay that occurs between the user’s 

request and the Web site reaction, and so it is dependent on the Web pages components 

an attribute controllable by the Web designer (e.g. Palmer, 2002; Wang and Senecal, 

2007). 
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The weak relationship found in this study between download delay and the other 

usability dimensions could be explained by a uniform perception of the download delay 

of the Web sites, resulting in a very low variability of the ratings given by respondents.  

Furthermore,  Ranganathan and Ganapathy (2002) found in their study that download 

delay was not anymore a critical factor of success of e-commerce since the wider 

expansion of broadband communications along with a more carefully Web pages 

design, keep download delays as minimal as possible and very similar between Web 

sites.  

Additionally, it should be emphasized that the questions about download delay were 

written in a positive way (e.g. “does the site downloads quickly”) which could affected 

respondents’ perceptions on the waiting time. 

 

Responsiveness Dimension 

Responsiveness dimension was perfectly identified during exploratory analysis with 

variables loading heavily in its own construct and with no significant cross loadings.  

Beside this result, the reliability coefficient for the variable V15 (“the faqs of this site 

helped me) was bellow the standard value and thus it had to be eliminated. Following 

the suggestion of Hinkin and Schriesheim (1998), responsiveness construct was 

dismissed as the number of the remained indicators was two.  

The low reliability of question V15 could be associated to a misunderstood of the 

question’s meaning or just because respondents did not need it during their visit to the 

Web site. We suggest that in further studies, responsiveness dimension should included 

more indicators so that problems with one of them did not cause the exclusion of the 

responsiveness construct which we deemed very important. 
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Interactivity Dimension 

Interactivity dimension included questions about the interactive mechanisms 

available (V9) such as creating  a personal shopping list (V10), the control over the 

information pushed to the user (V7) and one question regarding  user’s empathy (V12) 

with the Web site. Finally, Privacy and Security (V11 and V12) were introduced as part 

of the interactive service provided by the Web site: to interact with site users assessed 

their reliability such as privacy and security mechanisms.  

Interactivity attributes are very difficult to assess during one shot-visit of several 

minutes. Feeling interactivity requires time to browse and repeated visits and possibly 

this construct was sub-evaluated, a result that several authors pointed out in similar 

studies (e.g. Pearson and Pearson, 2008).  Furthermore users were only asked to 

perform shopping activities up to the point of making the order, resulting probably in 

inadequate answers to questions such as “handling a shopping list”, “feeling their 

privacy and security protected”. However it should be noted that during the exploratory 

analysis privacy and security emerged as variables of a new factor, suggesting a new 

construct of usability. As with responsiveness, the limit of at least three items per 

construct forced us to eliminate the variables V11 and V12 instead of retained them as 

indicators of the new suggested dimension. Although in one study (Pearson and Person, 

2008) privacy and security were found not to be key factors for online shoppers, we 

believed that these indicators were not properly defined and/or respondents did not have 

time to experience these attributes.  

Similarly, the questions “assessment of interactive mechanisms” (V9) and “handling 

the shopping cart” (V10), were probably sub-evaluated due to the lack of experiential 

time.  Finally the question V13 - “feeling empathy with the site” was inadequately 

formulated. 
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 Feeling empathy should be expressed as an outcome of the interactivity experience 

and not as a perceptual attribute of the interactivity and therefore V12 was an improper 

indicator of Web site interactivity.  

At the end, three remained as indicators of the interactivity construct:  Web site’s 

ability to enable communication with the users (V5) and among users (V8) and to 

provide customization facilities (V6). 

 

Interface / Navigability Dimension 

The questions “readability of the information” (V25), “adequate use of multimedia 

elements” (V26) and “number of clicks”  (V31) might be misunderstood or difficult to 

assess during the visit to the Web site. 

 

Perceived Usefulness 

Finally, variable (V40) “this site was useful for shopping” was dismissed from the 

“perceived usefulness” scale due to its low loading. As participants did not experiencing 

the ordering process, it might be that this variable was sub evaluated.  

 

6.1.2 Usability theoretical model 

 

This study adopted the Technology Acceptance Model (TAM) and proposed a 

theoretical model for Web site usability that predicts the effects of usability constructs 

on the chain beliefs-attitudes-intentions. 

The findings of the current research demonstrated that the model had strong 

psychometric properties and explained a large amount of variance for attitudes and 

behaviour intention of online consumers.  
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Several interesting results were found in this study, which will be discussed in the 

next sections.  

Results on the data from the Web site www.livapolo.pt will be discussed first, 

followed by the results on the data from the validation sample www.livrarialeitura.pt 

The extended TAM with the inclusion of usability dimension explained a larger 

amount of the variance for attitude (84%) and for behaviour intention (79,9%), 

suggesting that usability constructs are important predictors of those variables. 

Additionally the total of the variance explained accounted by the model for Behaviour 

Intention is quite high, implying that when compared to many other factors such price, 

brand familiarity or seller reputation, usability could have a higher importance in 

determining the success of an e-commerce Web site. 

The traditional causal relationship of beliefs – attitudes - intentions were partially 

confirmed. Each hypothesis will be discussed separately as follows: 

 

Hypothesis 1: Attitude→Behaviour Attention (β=0,652; p ˂ 0, 05) 

Attitude towards e-commerce Web sites have been studied extensively and results had 

shown that a favourable attitude toward online shopping had a positive impact on the 

intention of its use. 

Accordingly, in this model attitude had a strong relationship with Behaviour Intention 

although its magnitude (0,847) increased in comparison with TAM model (0,760).  

This result suggested that Web designers and managers should create positive attitudes 

towards Web sites if they want consumers to return and to spread a positive word of 

mouth about the Web site.  
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Hypothesis 2a: Perceived Usefulness→Behaviour Intention (β =0,257) 

The direct link between perceived usefulness and behaviour intention is based on the 

theoretical and empirical support that beliefs about the Web site usefulness can have an 

impact on the behaviour independently of the user’s feelings toward that site.   

Although studies have consistently found support for the relationship between 

perceived usefulness and behavioural intention (e.g. Chen, et al., 2002; Lee et al., 2001; 

Lederer et al., 2000), in this study there was no empirical evidence for this  relationship, 

suggesting that the influence of usefulness on behaviour intention is mediated  by user’s 

attitude toward the Web site. 

 

Hypothesis 2b: Perceived Usefulness→Attitude (β=0,900; p˂0, 05) 

Perceived usefulness is the user’s belief about the utilitarian advantages of using 

that particular Web site. 

One significant result of this study is the difference of the total variance accounted 

by the model for perceived usefulness between the only-TAM model (18,9%) and the 

full model (79,95%), suggesting a strong predictive power of usability constructs. 

 Perceived Usefulness is a robust predictor of attitude (β= 0,90). These results 

implied that the proposed model might be more appropriate for utilitarian users which is 

consistent with the main findings in Consumer Behaviour and Marketing. Although 

some disagreement exist around utilitarian versus hedonic values of the Internet, many 

empirical findings associated online shopping to goal oriented shoppers (Donthu and 

Garcia 1999; Li et al. 1999; 2004; Swaminathan et al. 1999) because of the perceived 

convenience of time and space of the Web. It is assumed that experiential consumers 

look for exciting and fun experiences and so prefer shopping in traditional stores where 

they can socializing and feel the environment. 
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Hypothesis 3a: Perceived Ease-of-use→Attitude (β=0,040) 

Perceived ease of use has been found in the literature to be less consistent in its 

relationship with attitude. 

This study’s results indicated that in both models, perceived ease of use is not a 

predictor of the attitude towards the Web site, suggesting that the expertise of 

respondents on internet and on shopping online minimize the impact of perceived ease 

of use of the Web site on user’s attitude toward that Web site. 

 

Hypothesis 3b: Perceived Ease-of-use →Perceived Usefulness β=0,038) 

In this study the effect of perceived ease-of-use on the perceived usefulness was 

found significant in the only-TAM model, but no significant in the full model. Hence 

the rejection of this hypothesis in the overall model might be due, to the fact that, in the 

context of e-commerce, the effect of usability constructs on the perceived usefulness 

overwhelmed the effect of perceived ease-of-use. 

The weak power prescriptive of perceived ease of use reveals that in online 

shopping contexts, perceived usefulness is still the primary concern. 

 

Hypothesis 4: Information →Perceived Usefulness (β=0,528; p ˂ 0, 05) 

Information was found to be an important predictor of perceived usefulness, a result 

consistent with other studies. As in traditional shopping, information is a key factor in 

the decision making process, and thus Web sites are useful if they can inform potential 

clients according to their tasks needs.  
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Hypothesis 5: Interativity → Perceived Usefulness (β=0,198 p˂0,05) 

Interactivity was found to be associated with perceived usefulness, although its 

impact is weaker than the effect of information on perceived usefulness. Web sites more 

interactive are perceived as more useful, because interactivity allows the user to 

manipulate and fully utilize the Web site according to their own needs. 

The weak effect could be due to a sub evaluation of the perceived interactivity or as 

some authors argued interactivity can be seen at the same time a disturbing factor 

(Tarafdar and Zhang, 2005). 

 

Hypothesis 8a: Interface →Perceived Usefulness (β= 0,188) 

Hypothesis 8b: Interface → Perceived Ease of Use (β=0,143) 

 

Interface is the physical component between user and the Web site and it should be 

designed in a manner that facilitates the way user interact with the Web site, improving 

the efficiency of user´s interaction. 

These hypotheses were not confirmed and Interface, although a valid usability 

construct did not show to be a predictor in the TAM model.    

One of the reasons for this result could be the overwhelming effect of the 

navigability on the perceived ease of use.  

 

Hypothesis 9 a: Navigability → Perceived Usefulness (β=0,143) 

Hypothesis 9 b: Navigability → Perceived ease of use (β=0,658; p˂0,05) 

Navigability did not show to be a predictor of perceive usefulness. However 

navigability had a strong effect on perceived ease of use by accounting 52,1 % of the 

total of the variance for perceived ease of use. 
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This great impact of navigability in perceived ease-of-use is consistent with other 

studies. As it was stated by Davis et al. (1989), ease of navigation is analogous in 

essence to the ease of use in IT research but it is specific to Web site navigation. 

In the next section results from the sample www.livrarialeitura.pt are discussed: 

 

Validation sample: www.livrarialeitura.pt 

The results based on the validation sample are very similar to those from Web site 

www.livapolo.pt. 

However some important differences were found: 

(1) Although with no statistical significance the path between perceived ease of use 

and attitude was negative (β= -0,015), suggesting that at certain expertise level 

the simplicity of Web sites might contribute to less favourable attitudes; 

(2) Surprisingly, attitude was not found to be a predictor of behaviour intention. As 

it was said before, not always this variable was modelled as a predictor of 

behaviour intention. Apparently it seems that the strong effect of perceived 

usefulness on attitude (β= 0,98) almost turned out attitude in a redundant 

variable while behaviour intention was significantly affected by perceived 

usefulness overwhelming the direct effect of attitude. Although in previous 

studies, perceived usefulness was validated as a direct predictor of behaviour 

intention, with or without attitude predicting behaviour intention, it seldom 

occur the rejection of the hypothesis of the link between attitude and behaviour 

intention. In trying to explain this result, we believed that it is conceivable that 

utilitarian beliefs juxtaposing or mix together with positive feelings.  Clearly, 

this hypothesis requires further theoretical and empirical analysis. 
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(3) Information and interactivity dimensions were found to have almost the same 

effect on perceived usefulness, suggesting that the presence of  more interactive 

mechanisms in the Web site livrarialeituras.pt, potentially led respondents to a 

more precisely evaluation of the Web site. 

 

Main Findings 

This study adopted technology acceptance model (TAM) and proposed a theoretical 

model to explain or predict the effects of Web site usability on perceptions of online 

consumers. Even though a challenge exists in the proposed model’s generalizability 

across different types of Web sites, tasks, or users, the findings demonstrated that it has 

strong psychometric properties which can explain a large amount of the variance for 

attitudes or behaviour intention of online consumers. 

Our results are only partly in line with other TAM studies. The impact of perceive 

usefulness is in line with earlier research. The lack of effect of perceived ease of use on 

both attitude and perceived usefulness is not. One explanation for this result is that the 

dependent variables of our study are narrower in scope to the ones commonly found in 

TAM models. TAM models focus on usage intention of the technology, as opposed to 

purchase intention. In an e-commerce context, usage intention is broader in scope than 

purchase intention. This is because a person may use an online store not only to 

purchase, but also to learn about products and services. Hence, respondents do not 

intend to purchase items at the online store, even though they perceive the store as ease 

to use. 

Another reason was pointed out by van der Heidjen et al. (2003). According to the 

authors, it is conceivable, that ease-of-use, and usefulness are ‘threshold’ variables. This 

means that once a certain evaluation level is reached, the variable no longer contributes 
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to a favourable attitude. Hence, these variables affect attitudes only on low evaluation 

levels, that is, when respondents evaluate them as being poor. A shopper may or may 

not purchase at a user-friendly Web site, but he or she will definitely not purchase at a 

user-unfriendly Web site. 

Except for interface, all Web site usability constructs showed significant 

relationships with the two perceived beliefs, confirming that at least perceived 

usefulness is a variable that successfully mediate the relationship between Web site 

usability constructs and attitudes toward the Web site. Both information and 

interactivity were found to be significant predictors of  perceived usefulness, confirming 

that these two factors are more directed for utilitarian goals. The lack of effect of 

interface on both perceived ease of use and perceived usefulness could be explained by 

the overwhelming effect of the other usability factors on these variables. Lastly, it was 

found that navigability had a strong influence on perceived ease of use, which was not 

surprising as this variable in e-commerce contexts is intrinsically associated with easy 

to navigate. 

 

6.2 Limitations of the study 

 

This study has several limitations which should be re visited in future studies.  

First, using a convenience sample is considered a limitation in terms of 

representativeness of the population. According to the principle of probability sampling, 

sample is representative of the population if all members of the population have a 

known chance of being selected in the sample (Babbie, 1995). This study was based on 

a convenience sample that lacks representativeness of the larger e-commerce B2C 

consumer population. 
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Second, the design of the study was limited to a situation where customers would 

visit relatively unfamiliar Web sites that were given to them and not visited on their 

own. In most cases, before accessing a B2C Web site, one usually has some previous 

information about the site, such as a reputation based on others’ experience, the 

company history, hyperlink from a search engine or other related Web site. In reality, 

individuals would navigate a Web site on their own time, and not in a predetermined set 

of time. Therefore, the setting of the study was contrived and may not be generalizable 

to all situations. 

Third, usability is contingent upon the context whereas context means user, task and 

environment. In this study we did not control the interaction between these usability‘s 

components. Controlled experiments would support our approach by reducing 

extraneous variance associated with other factors, and thereby increasing the confidence 

in the findings of this study, although at expense of external validity. 

Fourth, the two online bookstores domains in this study might not represent the 

entire e-business domains. Future replications studies in Web sites of different domains 

are recommended.  

Fifth, the proposed model was not examined under diverse boundaries conditions 

(e.g. gender, age) and so more validations efforts are necessary. 

Finally, even though the link between usability and actual purchase was implicit, it 

was not tested in this study using any objective purchase or performance measures. 

To further validate and expand the model, additional studies are necessary using a 

broader sample, actual online shopping situations, a greater variety of Web sites, and 

longitudinal data. 
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6.3 Contributions of the study 

 

Despite these limitations this study could aid researchers and practitioners by 

providing useful knowledge for usable Web site design. From a theoretical perspective 

this study has at least three implications. First, it proposes a new theoretical model of 

Web site usability. In the absence of such theory-based effort, Web site designers would 

have continually relied on developers’ intuition, and could not successfully capture the 

needs of end-users (Sing et al., 2004). By adopting an established theoretical model of 

technology acceptance and testing it a Web site context, it was found that the model 

explained a significant amount of variances in behaviour intentions. While more 

validation needs to be done, the proposed model can be used as an alternative 

theoretical model for conducting future research in Web site usability. 

Second, by determining some of the antecedents for a Web site’s perceived ease of 

use, perceived usefulness, this study gives a more practical advice to Web designers on 

the important factors that lead to the desired outcome of making a transaction with the 

site. 

Third, this study identifies common dimensions of Web site usability, develops and 

validates measurement instruments that could help in bringing a consensus among 

researchers of Web site usability and in developing more refined measurement models. 

Previous Web site studies were lacking in instrument development because their 

instruments were developed based on industry usability professionals’ intuition and 

experience. The validate instrument item, therefore, can be utilized in future usability 

studies and accumulated findings can be directly compared. 

From a practical point of view having instruments to measure Web site usability 

allows e-business managers to evaluate the usability level of their own Web site and 
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compare it with their competitors, helping e-business companies to make strategic and 

resource allocation decisions on how to improve current Web sites. Moreover, by 

proposing an integrated model which combines attribute-level perceptions with outcome 

level ones, this study can aid Web site designers precisely measuring the overall 

perceptions of online consumers. Based on the model, designers can clearly identify 

comprehensive sources of usability perceptions, which could help them design a more 

attractive Web site. Additionally, the proposed measures can be incorporated as a 

standard guideline helping in developing consistent and standardized Web sites across 

e-commerce Web sites. 



200 
 

6.4 Conclusions 

 

An enormous investment of time and money has been made in e-commerce 

infrastructure and applications with a strong belief that the investment would result in 

large revenues. Consumers could be attracted using multiple benefits such as lower 

search cost, lower prices, and easy product comparisons. However the evidence 

suggests that consumers have not overwhelmingly gravitated towards online purchases. 

There are several reasons for poorly designed Web sites, but this study focus on the 

lack of theoretical model for Web site usability. Such models could explain and predict 

the effects of Web site usability on perceptions of online consumers.  

This study builds upon the foundation the technology acceptance theory (Davis et al., 

1989), an important foundational theory in information systems research. Along with 

simply addressing Web site usability in an empirical study, it is an important 

contribution to the field of research because it examines the specific dimensions that 

have been discussed in the research and came to a consolidated result of general 

dimensions for Web site usability study. 

It was found that instruments of the proposed model had good psychometric 

properties and explained a large amount of the variances of online behaviour intention.  

The results of the study provide a strong contribution to Information Systems, e-

commerce, and Human-Computer-Interaction research by demonstrating that Web site 

usability dimensions are antecedents of perceived usefulness and perceived ease of use, 

laying the groundwork for further examination of the dimensions and relationships of 

Web site usability.  

Although further model elaborations are required, the proposed model can be 

considered as an alternative theoretical lens to gain new insights into the understanding 



201 
 

of Web site usability phenomenon. In addition, as e-business companies continue to 

increase investment in their Web sites, the model can be useful in an on-going 

assessment of the impact of Web site usability on business performance. 

This study opens several future research possibilities. First, the proposed model can 

be further validated by comparing it with previous models. By comparing them under 

different boundary conditions, it is possible to have a better understanding of each 

model’s theoretical boundary and thus provide Web site designers a useful guideline on 

selecting the best model in a particular situation. In addition, comparing the impact of 

Web site usability with that of price, reputation, and trust under online consumer 

behaviour models would help improve the knowledge of the relative impact of each 

factor on online purchase. 

Second the proposed model could be extendable by incorporating affective factors. 

This study proposes a model which mainly investigated cognitive aspects of Web site 

usability, not the affective aspects. Several researchers have alluded to the ability of a 

Web site to engender emotional responses among users (e.g. Hoffman and Novak, 1996; 

Novak et al., 2000). For example, Childers et al. (2001) asserted that Web site 

developers should put more effort to include more affective features including content, 

animated images, and a focus on colour, sounds, and aesthetic appeal of the visual 

layouts. Therefore, it is recommended that future studies be conducted to develop 

theoretical models of Web site usability that include more affective usability constructs. 

Third,  future studies may consider incorporating multiple user characteristics and 

demographic variables such as income, personality type, culture, and race as 

explanatory variables. Different types of Web sites (non-transaction-based, B2B) could 

be examined to determine how they influence user assessment of usability. 
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Although Nielsen (2000) reported nine times better user performance based on user-

centred usability, and Lohse and Spiller (1999) found that interface features explained 

61% of the variance in sales for online stores, there was no empirical study to validate 

this phenomenon. Therefore, empirical testing of this linkage could be a next step. 

In summary, this study is considered as a stepping stone in understanding the effect 

of Web site usability on e-commerce. While further validation is required, the proposed 

model can be used as an alternative theoretical model for conducting future research in 

Web site usability. Future research can use the model to explain how and why online 

consumers think, perceive, act and feel when shopping at online stores. The study 

expects to spurring further research in examining the boundaries and extending this 

theoretical model. 
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 APPENDIX 1 

 CLASSIFICATION OF DIMENSIONS 

 USABILITY INSTRUMENTS 

  

 Dimensions 

Authors Information Interactivity Download 

Delay 

Responsiveness Navigability Interface 

Wang and 
Senecal 
(2007) 
 

 
 

Interactivity: 
cust/person 
Treatment; 
tailored content; 
assess progres 
task (4) 
 

Speed: quick 
load page/site; 
quick prov/disp 
inf (4) 
 

   

Kuan 
et al. 

(2003) 

Perceived Inf 
Qual: 
accu/suf/depth/hel
p/clear/update; 
use mm(7) 
 

Perceived 
Service 
Quality: cust 
inf+easy 
contact+feedbac
k 
 

 Perceived 
Service 
Quality: faq  
 

Perceived 
Interface 
Quality: 
website is 
flexibe to 
interact with 
(1); Perceived 
Service 
Quality: search 
facility (1) 
 

Perceived 
Interface 
Quality:  
overall page 
consistent 
layout;  
Perceived 
Service 
Quality: 
sec+priv(2) 
 

Palmer 
(2002) 

Information/Con
tent: 
Amount/variety/us
e mm 
 

Interactivity: 
Customization+
Interactivity 
 

Download 
Delay: 
Inicial/between 
pages 
 

Responsivness: 
Feedback+Faq 
 

Nav/Org: 
Arrangement/Se
quence/Links/L
ayout (4) 
 

 

Agarwal 
and 
Venkatesh 
(2002) 
 

Content: 
relev/breath&dept
dh/Current&Timel
y; use mm; Made-
for-the-medium: 
most current inf 
 

Ease use: 
feebback on 
progress;Made 
- for - the 
Medium: 
person treat ; 
online 
community (2) 
 

   Ease use: well 
structured&org
anized; clear 
and undest 
goals (2) 
 

Green and 
Pearson 
(2006) 
 

Content: Good 
Product 
Inf/Relevant prof 
inf+content/variet
y prod (4) 
 

Interactivity: 
Custom/Custom 
look+cont+inter
act (4);  
 

Download 
Delay: speed 
provide inf/rate 
display inf (2) 
 

Responsiveness
: Faq/feedback/ 
Erros 
suport+prevent 
(4) 
 

 Design 
Credibility: 
safe/reliabe/sec/
privacy (4); 
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 APPENDIX 1 

 (cont.) 

  

  

 Dimensions 

Authors Information Interactivity Download 

Delay 

Responsiveness Navigability Interface 

Lee (2005) 
 

Content 
Relevance: inf in 
depth/up to 
date/scope 
relev/accurate 
 

Interactivity: 
intera features 
(pop-up; 
graphics; 
animation; 
video)/inter 
site-user/ vivid 
inter feat/Intera 
C2C(discussion 
groups), user-
site (4) 
TelePresence: 
empathy/person
nal ; ties/ 
emotionally 
connected/takin
g part of site 
(4);  
 

 Supportability: 
help just-in-
time/help 
features 
(FAQ)/support 
easy&conv (3); 
 

Navigability: 
multiple search 
feat 
(motor;menu-
bar;go-back-
fwd 
buttom)+pathw
ays+ways/keeps 
user 
oriented/easy 
locate (*)-(4);  
 

Credibility: 
safe/trust/not 
misuse; inf on 
sec feat(4); 
Consistency: 
same 
struct/similares 
comp+design/c
onsist 
design/stand 
rules(*)-(4); 
Simplicity: site 
strut/quicky 
comprehension/
redund 
comp/comp not 
nec (*)-(3); 
Readability: 
clear 
wording/enoug
h white-
space/appropria
te amount 
compon/colors
&struct 
readable 
 

Tarafdar 
and Zhang 
(2005) 
 

Information 
Content: 
Cur/Variety/Appli
c ws 
activ/detail/useful/
clear/organized 
effectively (8) 
 

Cust/Person: 
user inter; 
Person 
Charact/Cust inf 
(3);  
 

Download 
Speed: inf 
prov/inf 
display/disp btw 
pages/btw 
req&resp (4) 
 

 Ease of 
navigation: 
clear/meaningfu
l/consitent;redu
nd& (4) 
 

Security(3); 
Ease of 
navigation: 
page layout (1) 
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 APPENDIX 2 

 Classification of Dimensions 

 Web quality instruments 

  

 Dimensions 

Authors Information Interactivity Download 

Delay 

Responsiveness Navigability Interface 

Loiacono 
(2007) 
 

Informational 
Fit-to-Task 
(suf/adeq/effecti
va)-3 
 

Tailored 
Communication
: tailored 
inf/interact 
features/get inf 
to my needs 
 

Response Time 
(download 
delay)-3 
 

  Ease of 
Understanding 
(display 
pages/text/labels)
-3; Trust seg/use 
inf priv(3); Visual 
Appealing 
(pleasing 
design/visually 
appealing-3); 
Innovativness 
(innovative/desig
n 
innovative/creativ
e-3 
 

Barnes and 
Vidgen 
(2004) 
 

Inf.Qual(accur/
believ/tim/relev/
detail/format)-7 
 

    Design 
(approp/competen
cy/positive exp)-
3; Service 
Interaction 
Quality-
Trust(Reput/seg/u
se inf priv/deliv 
time) 
 

SiteQual 
(2001) 
 

     Aesthics Design 
(color/creative/go
od 
pictures)Security 
(sec/confidence) 
 

Parasuraman 
et al. (2005) 
 

  Efficiciency:loa
dspagesfast; 
System 
availability:Lau
nchs and runs 
right way; 
System 
availability (not 
crash; not 
freeze; always 
available 
+quickly 
process; 
 

  Privacy (inf 
proteccion)-3; 
Efficiciency: 
org(inf+site) 
 

Aladwani 
and Palvia 

(2002) 

Content Quality 
(usef/comp/clea
r/current/concis
e/accurate-6 
 

Techical 
Adequacy- 
pers/cust; inter 
features;  
Specific 
Content  
 

Techical 
Adequacy-loads 
fast; always up 
and available 
(2) 
 

 Techical 
Adequacy: 
search 
facilities 
 

Technical 
Adequacy:valid 
links+ secure; 
Web 
Appearance:use 
colors/fonts/multi
media-3 
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 APPENDIX 2 

 (Cont) 

  

  

 Dimensions 

Authors Information Interactivity Download 

Delay 

Responsiveness Navigability Interface 

E-Tail-Q 
 

Qualidade 
Design - Inf 
detalhadas (1) 
 

QualidadeDesig
n  personaliz 
 

   QualidadeDesign  
Segurança+Trans
+inf priv; 
apelativo/aparenc
ia profissional (2) 
 

WUS 
 

Information:rele
v; 
accur;compreh/
complet (12) 
 

 Interaction:spee
d;(3) 
 

  Interaction: entry 
guide;website 
struture;hiperlink
s;(9)+Layout: 
like; confort; 
anooying(3) 
 

Ecusi 
 

Product 
information:und
erst; detail; 
descrip;reliab; 
arrang(5) 
 

    Customer serv: 
sec+privacy(2)+ 
time 
delivery(1)+paym
ent methods(2); 
Site Design: 
Structure/ 
goodness 
color/character 
/Purchasing 
Process: useful 
prod categ/ 
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 APPENDIX 3 

 Classification Dimensions 

 Web satisfaction instruments  

  

 Dimensions 

Authors Information Interactivity Download 

Delay 

Responsiveness Navigability Interface 

Kim et al 
(2002) 
 

information 
gathering: 
assortment; 
accurate; up-to-
date; easy to 
understand 
 

Communication 
Interface: share 
inf with 
others/communi
ty/ways to 
communicate 
cust-
comp/customize
d inf serv 
 

Internal 
stability: 
loading 
(2)+reability 
 

Communication 
Interface:FAQ 
 

 System Interface: 
flow/orientation/
Learn/Menu 
structure/Bus 
address/stylish/at
mosphere&screen
/inf on screen/ 
consitency inf 
 

Kano Model 
(Zhang et al, 
2002) 
 

Information 
Content: stays 
for a 
period/improper 
materials/accura
te/detail/uptodat
e/relevant/comp
lete 
coverage/websit
e 
purpose/controv
ersial/novelty 
 

User 
empowerment: 
control: 
order+sequence
+how fast+op 
interaction+mec
hanism acess 
inf+difficulty 
level of inf 
accessed 
 

Techical 
support: system 
load/resp 
times/dif 
platforms+brow
sers+site 
availability 
 

 Navigation: 
user 
location/nave
g 
aids/direction
s for navig 
 

Privacy: access 
req; authorized 
use; authorized 
collection; 
encryption; 
Visual 
Appearance: 
color/display/bac
kground/brigtless/
eye-catching; 
Organization inf 
content: 
overview/table 
contents/summari
es/headings/logic
al structure 
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 APPENDIX 4 

 CLASSIFICATION OF DIMENSIONS 

 E-commerce success 

  

 Dimensions 

Authors Information Interactivity Download 

Delay 

Responsiveness Navigability Interface 

Liu & Arnnet 
 

Quality of 
Information: 
custom/relevant
/accur/complete 
desc/perceived 
qual/ethics 
stand/bus obj 
(7) 
 

Quality of 
Service: 
feedback user-
Bus; 
status/Privacy 
 

System Design 
Quality: high 
speed of 
accessing; easy 
of correcting 
server errors (2) 
 

Quality 
Service:quick 
responsiv to 
users/ solve 
user's 
prob/empathy/f
ollow up serv 
(5) 
 

System 
Design 
Quality:cust 
search funct 
(2) 
 

System use: 
sec+easy 
pay/correct 
Trans/Confidence 
trans/Easy 
Trans/Order ; 
System Design 
Quality: Org 
Hyper 
 

Brown 
 

Content 
Quality: 
precise/sufficien
t/accur/helpful; 
response to my 
queries 
 

Trust(2) 
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APPENDIX 5 
 
 

Questionnaire Original Version 
QUESTIONÁRIO ORIGINAL 

 
A) INFORMAÇÃO 

 
 

B) INTERACTIVIDADE 

 
C) APOIO SITE 

 
D) TEMPO DE ESPERA 

 
 
 
 
 

 
 

Var Perguntas 
V1 A informação contida no site é relevante para a realização das minhas tarefas 
V2 O grau de detalhe da informação adequa-se às minhas necessidades ( especificações/carateristicas 

dos produtos e/ou imagens)  
V3 A informação contida no site está apresentada de uma forma clara (sem lugar para ambiguidades) 
V4 Este site fornece-me a informação suficiente para o que pretendo 

Var Perguntas 
V5 Este site apela à minha participação (ex. presença de caixas sugestões/comentários, formulários de 

opinião, link com e-mail da empresa, etc.) 
V6 O grau de customização do site é adequado às minhas preferencias (ex. opção de língua; 

visualização apenas de  texto vs texto+gráficos e/ou imagens) 
V7 Consigo controlar adequadamente a quantidade/detalhe da informação que pretendo visualizar 
V8 Este site transmite um espirito comunitário (ex. possibilidade de comunicar com outros 

utillizadores, através de online chat, grupos de discussão, ratings, testemunhos, etc.) 
V9 Este site tem um número significativo de mecanismos de interacção que ajudam na realização das 

tarefas (ex. motores de busca, carrinho de compras, etc.) 
V10 Neste site consigo fácilmente gerir a minha lista pessoal de compras (ex. 

adicionar/mofidicar/eliminar items do carrinho de compras) 
V11 Este site garante a privacidade dos meus dados na sua utilização 
V12 Este site apresenta características de segurança necessárias para a realização de compras 

(mecanismos de segurança nas transações electrónicas) 
V13 Sinto que criei empatia com este site 

Var Perguntas 
V14 Durante a minha visita ao site senti sempre ajuda, a pedido ou não (ex. aceder à função help; 

existencia de ajuda contextual, etc.) 
V15 As FAQ (Frequently Asked Questions) apoiaram-me na utilização do site 
V16 Neste site recorre-se fácilmente às ferramentas disponíveis de apoio/ajuda à sua utilização 

Var Perguntas 
V17 O site responde rápidamente aos meus pedidos 
V18 A velocidade de exibição da informação é elevada 
V19 Ir de uma página para outra não demora muito tempo 
V20 O download do site é rápido 
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APPENDIX 5 
(Cont) 

 
 
 

E) INTERFACE 

 
 

F) NAVIGABILIDADE 

 
 

G) ATITUDE FACE AO SITE 

 
H) UTILIDADE DO SITE 

 
 

I) FACILIDADE DE UTILIZAÇÃO DO SITE 

 
 

Var Perguntas 
V21 A consistencia do layout das páginas do site ajuda-me na execução das minhas tarefas (as páginas 

mantem o mesmo design ao longo do site) 
V22 Existe uma distribuição harmoniosa das componentes em cada página dos site 
V23 A conjugação de cores/caracteres/fontes facilita a leitura 
V24 O texto utilizado no site é claro e de fácil compreensão 
V25 Este site utiliza adequadamente elementos multimedia 
V26 Este site está bem estruturado e organizado 
V27 Este site transmite um sentido de profissionalismo/competência 

Var Perguntas 
V28 Este site apresenta multiplas formas de navegação (ex. motor de busca, barra de menus,setas de 

avanço e recuo, mapa do site, etc.) 
V29 Neste site mantenho o sentido de orientação à medida que navego (sei sempre de onde venho, onde 

estou e como ir para onde quero) 
V30 Sinto que tenho controlo sobre a forma como pretendo navegar no site 
V31 É necessário um número reduzido de passoa/cliques para chegar à informação/página que desejo 
V32 A descrição dos links é clara 
V33 A sequencia de links para obter informação segue um percurso lógico 

Var Perguntas 
V34 A ideia de utilizar este site para fazer compras é apelativa 
V35 Agrada-me a ideia de vir a fazer compras neste site 
V36 Utilizar este site para fazer compras será uma boa ideia 

Var Perguntas 
V37 Na minha opinião este site é útil para a realização de compras 
V38 Considero este site uma mais valia 
V39 O conteúdo deste site é me util para obter informação 
V40 De uma forma geral, este site é funcional 

Var Perguntas 
V41 Aprender a utilizar este site é fácil 
V42 Neste site é fácil navegar 
V43 Neste site é fácil encontar o que procuro 
V44 A interacção com este site é clara e de fácil compreensão 
V45 De uma forma geral, este site é fácil de  utilizar 



211 
 

APPENDIX 5 
(Cont) 

 
 

J) INTENÇÃO FUTURA 

 
 

K) CARACTERIZAÇÃO DA AMOSTRA 

 
 

Var Perguntas 
V47 Recomendarei este site: (nunca/sempre) 
V48 Utilizarei este site: (nunca/sempre) 
V49 Comprarei neste site: (nunca/sempre) 

Var Perguntas 
V50 Género 
V51 Idade 
V52 Classe Social  
V53 Estado Civil  
V54 Com quem vive? 
V55 Quantas horas/dia utiliza a Internet? 
V56 Utilização diária de e-mail? 
V57 Tem computador pessoal? 
V58 Frequência de compras na Net nos ultimos 12 meses 
V59 Já alguma vez tinha comprado livros na Net? 
V60 Se sim, indique em sites comprou livros na Net 
V61 Já tinha ouvido falar deste site? 
V62 Já tinha visitado este site? 
V63 Já tinha comprado neste site? 
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APPENDIX 6 

TAM model - Summary of Total,  Direct and Indirect Effects 

Construct Perceived 

Usefulness 

Perceived Ease of use Attitude Behaviour 

Intention 

 Effect t-value Effect t-value Effect t-value Effect t-value 

Information         

Direct 0,528 5,618   0,000 0,000 0,000 0,000 

Indirect 0,000 0,000   0,475 6,030 0,445 6,049 

Total 0,528 5,618   0,475 6,030 0,445 6,049 

         

Interactivity         

Direct 0,198 3,622   0,178 3,478 0,000 0,000 

Indirect 0,000 0,000   0,000 0,000 0,167 3,526 

Total 0,198 3,622   0,178 3,478 0,167 3,526 

         

Interface         

Direct 0,189 1,813 0,143 0,538 0,000 0,000 0,000 0,000 

Indirect 0,005 0,240 0,000 0,000 0,180 1,862 0,167 3,526 

Total 0,194 1,847 0,143 0,538 0,180 1,862 0,167 3,526 

         

Navigability         

Direct 0,064 0,456 0,658 2,040 0,106 1,072 0,000 0,000 

Indirect 0,025 0,227 0,000 0,000 0,000 0,000 0,167 1,858 

Total 0,089 0,874 0,658 2,040 0,106 1,072 0,167 1,858 

         

Perceived 

Ease of Use 

        

Direct   0,038 0,231 0,040 0,231 0,000 0,000 

Indirect   0,000 0,000 0,034 0,231 0,058 0,374 

Total   0,038 0,231 0,074 0,407 0,058 0,374 

         

Perceived 

Usefulness 

        

Direct     0,900 14,965 0,000 0,000 

Indirect     0,000 0,000 0,000 0,000 

Total     0,900 14,965 0,000 0,000 

         

Attitude         

Direct       0,652 5,698 

Indirect       0,000 0,000 

Total       0,652 5,698 

         

Note: The table gives the effects of row constructs on column constructs 
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Appendix 7 

Full model- Summary of Total,  Direct and Indirect Effects 

 

Construct Perceived 

Usefulness 

Perceived Ease of use Attitude Behaviour 

Intention 

 Effect t-value Effect t-value Effect t-value Effect t-value 

Information         

Direct 0,357 4,850   0,000 0,000 0,000 0,000 

Indirect 0,000 0,000   0,356 5,250 0,323 4,877 

Total 0,357 4,850   0,356 5,250 0,323 4,877 

         

Interactivity         

Direct 0,308 4,546   0,000 0,000 0,000 0,000 

Indirect 0,000 0,000   0,308 4,637 0,279 4,531 

Total 0,308 4,546   0,308 4,637 0,279 4,531 

         

Interface         

Direct 0,201 1,880 0,251 1,199 0,000 0,000 0,000 0,000 

Indirect 0,050 0,625 0,000 0,000 0,212 1,814 0,213 2,027 

Total 0,251 2,099 0,251 1,199 0,212 1,814 0,213 2,027 

         

Navigability         

Direct 0,017 0,049 0,725 2,872 0,000 0,000 0,000 0,000 

Indirect 0,145 0,565 0,000 0,000 0,050 0,286 0,106 0,719 

Total 0,162 0,719 0,725 2,872 0,050 0,286 0,106 0,719 

         

Perceived 

ease of use 

        

Direct 0,200 0,601       

Indirect 0,000 0,000   0,045 0,140 0,000 0,000 

Total 0,200 0,601   0,000 0,000 0,124 0,419 

     0,045 0,140 0,124 0,419 

Perceived 

Usefulness 

        

Direct     0,990 10,679 0,538 2,443 

Indirect     0,000 0,000 0,368 1,713 

Total     0,990 10,679 0,906 13,620 

         

Attitude         

Direct       0,368 1,797 

Indirect       0,000 0,000 

Total       0,368 1,797 

Note: The table gives the effects of row constructs on column constructs
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