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Abstract 
This research investigates ways to help shoppers evaluate physical products via the 
Internet. The primary research issue is, therefore, how to provide experience 
vicariously. The study was undertaken in three parts. First, an extensive range of Web 
sites belonging to Internet-based retailers was examined, together with literature on 
vicarious experience and Web page design. These helped to explore the question of 
‘What components of Web-based representations of physical products might assist 
shoppers when trying to evaluate those products as part of a purchase decision?’  

Online store systems that are representative of the main communication styles found in 
the Web survey were then evaluated in a series of laboratory-based experiments. This 
second part of the study makes a broad assessment of the impact of representative 
technologies on the product evaluation process. Finally, a smaller-scale, more targeted 
investigation was conducted, also using a laboratory-based experiment. This third part 
of the study assesses the impact of an individual’s evaluation style on the perceived 
success of representative technologies. 

The research found that standard catalogs, rich media, and word-of-mouth communities 
did not, in their own right, make store information, or the store itself, more informative 
or more useful. In fact, as communications became more elaborate (e.g. automated size 
chart and virtual together), responses became increasingly negative. This research also 
found that individual evaluation style is an important moderator of system success. In 
particular, participants with a highly self-referential (value-expressive) style recorded a 
strong positive response to the virtual model, and a strong negative response to the basic 
catalog. Similarly, participants with a high score on the purchasing process involvement 
measure preferred information rich representation 

This thesis concludes that providing vicarious experience involves more than just 
making product descriptions attractive and easy to use. Developers of online shopping 
systems must first understand the technical and community-building capabilities of the 
Internet. Systems developed from this understanding should then be evaluated 
thoroughly and broadly before implementation. This assessment should not be limited 
to the specific effect anticipated; rather, it should take a more holistic view of the 
phenomenon to take into account side effects as well as intended effects, and both direct 
and indirect impacts. 
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Chapter 1. 
 
Introduction and Overview 

 

 

1.1. Focus of the study 
The global reach of the Internet provides significant opportunities for retailers who wish 

to trade online. The electronic interface also poses a major challenge for retailers of 

physical goods: how do you help customers evaluate physical products that they cannot 

touch, taste, or smell? 

One way to address this challenge is to develop new technologies to simulate touch, 

taste, smell, and other direct experiences. Such an approach might be described as a 

“techno-centric” design philosophy — a belief that developing improved technology is 

the key to helping customers shop more effectively online. Examples include the body 

scanning measurement systems developed by Intellifit and FitMe (Nantel 2004), and the 

numerous prototype systems that simulate touch, smell, or taste (e.g. Iwata et al. 2004). 

Many vendors, however, do not subscribe to the techno-centric philosophy. Rather than 

simulating sensory interactions, these vendors enhance the online experience through 

relatively minor enhancements to the traditional printed catalog (e.g. additional 

photographs) or more complex people-oriented solutions, such as online word-of-mouth 

systems (e.g. Amazon’s review system). 

Common to both philosophies is the idea that a shopper is unlikely to buy a physical 

product from an Internet store unless he or she can learn enough about that product to 

assess its suitability. From the perspective of the shopper, therefore, simulation 

technologies, word-of-mouth systems, and catalogs are all vicarious experience 
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mechanisms. That is, they can help the shopper to assess an item via reports of 

experiences from other people (reviews), technologies that simulate interaction with the 

item, or descriptions of likely outcome (catalogs). 

Unfortunately, very little research has been conducted into the relative effectiveness of 

each approach. The range of evaluation support methods currently in use is even 

unclear. These gaps in our understanding are the basis for this research into methods to 

help shoppers evaluate physical products via the Internet. 

This study was undertaken in three parts. First, an extensive range of Web sites 

belonging to Internet-based retailers was examined, together with literature on product-

evaluation, learning, indirect (vicarious) experience and Web page design. These 

provide evidence and theoretical frameworks that allowed me to explore the (research) 

question of ‘What components of Web-based representations of physical products 

might assist shoppers when trying to evaluate those products as part of a purchase 

decision?’  

Online store systems that are representative of the main communication styles found in 

the Web survey were then evaluated in a series of laboratory-based experiments. This 

second part of the study makes a broad assessment of the impact of representative 

technologies on the product evaluation process. 

Finally, a smaller-scale, more targeted investigation was conducted, also using a 

laboratory-based experiment. This third part of the study assesses the impact of an 

individual’s evaluation style on the perceived success of representative technologies.  

Each of these activities is described in more detail in later chapters. The remainder of 

this chapter provides some background information about the problem addressed, 

defines key terms, and describes the structure of the thesis. 

1.2. Background 
Commercial activity was first permitted on the Internet in 1991, although little 

commercial activity occurred until the release of browser software such as NCSA 

 2
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Mosaic in 1993 and Netscape Navigator in 1994, and it was not until 1995 that major 

dial-up network service providers such as CompuServe and America Online began to 

provide Internet access (Zakon 2005). Small retail businesses were amongst the first to 

comprehend the potential of this new technology, with stores such as CD-Now starting 

as early as 1994 (Olim et al. 1999). 

Since that time, the Internet has increasingly become a pervasive technology both in 

business and in leisure, and the proportion and variety of goods sold by online retailers 

has grown each year. Computer hardware has the highest proportion of online retail 

sales at 16.7 per cent (2003 figures), and clothing and accessories, at 13.7 per cent, are 

the next most frequently purchased category (US Census Bureau 2005). The large 

volume of computer hardware sold online is, perhaps, not surprising given the high 

level of precision with which many components can be described. Few items of clothing 

can be described at this extreme level of precision, a limitation that is believed to 

underlie the high incidence of sales returns for clothing and related merchandise each 

year (Silverstein et al. 2001). 

In an early attempt to solve the “wrong item” problem and transform the Web-interface 

into something more like a real world experience when shopping for clothing, Boo.com 

invested immense resources into the development and implementation of interactive 

visualization systems. Some advocates of the technocentric approach to online 

experience argue that, despite the incompetence of its senior management team, Boo’s 

technology emphasis was appropriate and would have allowed Boo to fulfill its 

promises if the company had been given only a few more months (Cellan-Jones 2001). 

Unfortunately, the reality of what was presented to customers casts considerable doubt 

on claims that Boo’s demise was premature. A major problem was that less than one 

quarter of attempts to access the Web site succeeded. Furthermore, the few who gained 

access were confronted with product pages that did not in any way compensate for the 

inability to feel or physically try on clothes before purchase. Pages loaded slowly due to 

the emphasis on interactive graphics — such as the animated shopping assistant, Miss 

Boo —and then often failed to work properly because of critical errors in the underlying 

program code (Stockport et al. 2001). Even when they did work, the content on those 
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pages has been criticized because the development team appear to have focused most of 

their energy on 3D graphics (and other leading-edge technologies), while ignoring basic 

customer needs such as meaningful content (Latrell 2005). 

More commercially viable attempts to solve this problem include the online stores of 

Lands’ End, Hennes and Mauritz, and Speedo, who have incorporated My Virtual Model 

technology into their Web sites. Using this software, a customer can build a virtual self-

image and then try clothes on the representation in a “virtual dressing room.” A small 

number of eBay retailers use the “Size Genie” system developed by FitMe (Abend 

1999, Nantel 2004). Vendors of other wearable products have implemented similar 

technologies; Eyeglasses.com, for example, simulates the mirror in an eyeglass store 

using a system called e Try It On that allows a customer to upload a digital “self-

portrait” photograph to try on eyewear (sunglasses and frames) online, and Clairol.com 

uses a very similar system that lets visitors experiment with hair styles and colors. Even 

more advanced technologies (although not currently in widespread use) include the 

body scanning measurement systems developed by Intellifit and FitMe (Hyman 2005). 

Some of the technologies just mentioned are illustrated in Figure 1.1. They represent the 

“high-end” of the market in terms of sites that provide innovative technologies for 

customers to use when assessing products. 

 4
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Lands’ End My Virtual Model  Eyeglasses.com e Try It On model 
 

Overview 
Customer constructs a digital image by entering 
height and weight, and selecting a variety of 
attributes from a pre-defined list, including skin 
color, facial features, and body shape. The model 
can then be dressed and examined. 

 Overview 
Customer uploads a digital photograph of face 
and enters a measure of the distance 
between pupils so that the system can show 
eyewear to scale. Images of eyewear can 
then be superimposed on the model. 

Figure 1.1: Examples of virtual models 

Other vendors, such as Levi Strauss, Sony, and Dell, use a more “low-tech” approach in 

which photographs from multiple angles let the customer see the item in a 360-degree 

view. A few companies, such as Hewlett Packard, use a sort of hybrid “augmented 

reality” approach, in which photographs of the item are enhanced with animations and 

“pop-up” descriptions of specific features. Finally, at the “low-tech” end of the market 

are those vendors who use an online version of the traditional printed catalog that shows 

a single photograph of the item and a brief description. 

At this time, the relative effectiveness of each product description method is unclear. 

Howes, Miles, Payne, Mitchell and Davies (2001) argue that we cannot predict 

effectiveness until we understand how systems are perceived and used. Similarly, 

Gammack et al. (2003) state “for B2C e-commerce to achieve its potential, there is a 

need to better understand how individual consumers actively engage with the 

technologies mediating online purchasing and product choice behavior” (p. 79). 

New technologies, new ways to sell products, and great uncertainty thus form the 

background to this research project: an exploratory and independent study of the types 
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of experience-enabling technologies able to be used on the Web, and the impact of a 

selection of these systems on customer attitudes.  

1.3. Conceptual and literature bases 
In examining factors that might influence how shoppers evaluate physical products via 

the Internet, or more broadly, how shoppers can obtain experience-related information 

vicariously, this study draws on theories from a diverse selection of disciplines, 

including cognitive psychology, economics, human-computer interaction (HCI), 

information systems (IS), marketing, and social psychology. Of these, the study draws 

primarily on research from the IS, marketing, and HCI disciplines.  

These literatures encompass six major topic areas: 

1. The use of the Internet by the general public as a shopping tool; 

2. Factors influencing the perceived success of a computer system, informed by 

research models such as the Technology Acceptance Model (Davis 1989), and 

the Task-Technology Fit model (Goodhue 1997); 

3. The types of activities performed by shoppers in the purchase decision process; 

4. The use by consumers of advertising as an information source, with particular 

emphasis on the search-experience goods literature (Nelson 1970, 1974); 

5. Search and navigation behavior of Internet users when searching for information 

about specific topics; and 

6. Research into the meaning of, and factors influencing, credibility. 

These literatures overlap and cross-reference each other to some extent, although the 

different research emphasis of each discipline means that each provides different 

insights into the online product evaluation problem. Note that at the time of designing 

the empirical studies described in this thesis, there was little soundly based research 

available on the methods available to businesses for communicating product 
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information vicariously, or on the relative effectiveness of those methods. The lack of 

prior research meant that a substantial amount of work needed to be conducted simply 

to define the research problem, and explains the breadth of theory development and 

analysis in the remaining chapters. 

1.4. Internet commerce terminology 
The Internet commerce domain uses an abundance of terms to describe technology and 

specific applications of technology. Because Internet commerce is a relatively new 

development, some terms are poorly defined or are used in inconsistent ways, and in 

some cases, meaning is highly context dependent. To avoid confusion, this section seeks 

to define key terms that will be used in this study.  

1.4.1. Retail e-commerce 

Internet-based commerce is a broad term that has been applied to almost any business 

activity involving the Internet. The coverage is so broad, in fact, that it is almost 

meaningless as a reference point. A more narrow term is therefore used in this thesis: 

Internet retail commerce, also known as retail e-commerce, or simply e-tailing. The 

Internet is still the key enabling technology, but the scope of business activities implied 

by the term retailing is quite narrow. Applying the commonly understood definition of 

retailing, retail e-commerce occurs where a trader offers and sells goods to the public, 

using the Internet as the medium to communicate product information and complete a 

sale. In other words, in retail e-commerce, no face-to-face communication occurs. 

Instead, all communication takes place via the Internet. Most communication is 

conducted via automated systems that feed data to the shopper in the form of Web pages 

that contain details about the store, products, and transaction procedures. The design of 

these Web pages is critical. For a start, from the shopper’s perspective, the Web pages 

are the store. Furthermore, if the product being considered is physical, the product Web 

pages may be the only connection between the customer and the product, because 

proximal (and physical) contact is impossible. This last point is particularly relevant for 

this research because, together with the emphasis on shopper perceptions of systems 
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when used as evaluation tools in the e-tailing process, physical goods represent one of 

the key boundaries of the theory and research activities described in this thesis. In other 

words, although this research may help us to better understand any type of product 

evaluation (online or offline, digital good or physical good), discussion is restricted to 

vicarious evaluation of physical goods. 

These boundary conditions are also important because they influence or determine the 

meaning of context-dependent terms, such as system success, interface, and transaction 

system. The context of this thesis means that ‘system success’ refers to the extent to 

which a shopper perceives that a system helps him/her to perform product evaluation 

activities, and is satisfied with the system. Success, from that perspective, does not 

mean that the system generates more sales or more revenue; those are only important 

from the seller’s perspective. Rather, from the shopper’s perspective, systems are likely 

to be perceived as successful if they help customers decide which products to buy, and 

which products to avoid. 

1.4.2. Interface 

Similarly, the term ‘interface’ is also customer-focused. In this thesis, ‘interface’ refers 

to the display as seen by the customer, which, due to technical factors, might vary 

slightly from one customer to another. Similarly, from the customers’ perspective, 

‘transaction system’ and ‘e-commerce system’ refer to the technology used to manage 

these interactions, rather than the more general concept of procedures performed by 

computing technology to process a transaction. A practical consequence of this 

distinction is that so-called back-end technology, such as databases, security systems, 

and payment validation systems are not included in the definition. Instead, ‘system’ 

refers to the programs that shoppers interact with directly via Web pages. 

1.4.3. Personalization versus customization 

Web pages are typically defined using a page description language (HTML), a language 

that specifies what needs to be displayed while giving the client browser software some 

latitude in determining how to display the content. This program code is interpreted at 
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run-time, which allows online stores to create Web pages from a combination of 

templates, code stored in databases, and server-based programs using dynamic page 

creation technologies such as ASP or PHP. This ability to create pages “on the fly” 

means that each customer could see a different version of a Web page. Tailoring these 

pages to the needs of individual customers is generally described as personalization. By 

reflecting customer preferences, personalization systems enhance e-commerce 

(theoretically) by helping a vendor build a “value-added” relationship with its 

customers. Typical business benefits claimed for these systems include: 

• Increase sales directly by helping consumers to locate products that are 

personally relevant (Braynov 2003); 

• Increase cross-sales by locating and recommending products related to items 

under consideration or already purchased (Schafer et al. 2001); and 

• Increase return visits (and sales) by developing closer ties between the customer 

and the vendor over time, which in turn builds loyalty (Wells and Wolfers 2000). 

Personalization is closely related to customization, and the two are sometimes used 

interchangeably. A growing body of literature, however, distinguishes between these 

terms, usually on the basis of the relative proportion of content control held by the 

customer and the vendor (Kim 2002, Eirinaki and Vazirgiannis 2003, Drogan and Hsu 

2004), with customization describing customer controlled content, and personalization 

describing vendor controlled content. This thesis does not refer to customization at all, 

so distinguishing between the personalization and customization in this way is not 

relevant. Instead, throughout the thesis, personalization simply refers to the process of 

constructing information based on customer preferences (likes/dislikes) or attributes 

(location, size, weight). 
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1.5. Organization of this thesis 
This chapter has described the background to this research project, and outlined 

practical and theoretical issues that motivate the research activities performed. The 

remainder of this thesis is concerned with identifying and evaluating a variety of 

techniques designed to help shoppers evaluate physical products via the Internet. The 

chapters in the thesis are listed below in Figure 1.2. 

Chapter 2 outlines the research gap addressed, and the theoretical and conceptual basis 

for this study. Chapter 3 complements the literature review by surveying and analyzing 

current practice. In particular, Chapter 3 describes the results of a survey of Internet-

based techniques that can provide support for shoppers when evaluating physical 

products. Together, chapters 2 and 3 describe the environment in which this research is 

situated from research-based and practice-based perspectives. Chapter 4 (research 

design) integrates those chapters by describing their role in the larger research program 

and specifying the focus of the subsequent in-depth theory development and hypothesis-

testing activities. Chapter 5 develops theory and formal hypotheses, focusing on the 

evaluation-relevant system-success issues described in Chapter 4. In total, eleven 

hypotheses are developed to predict key relationships. Chapter 6 defines the measures 

used to test hypotheses, and the procedures used to validate the measures. Chapter 7 

describes the materials and procedures used in the experiments. Chapters 8 and 9 

describe data analysis procedures and the results of the hypothesis tests. All findings are 

integrated in Chapter 10, which reflects on the broad implications of results from all 

empirical work. The final chapter, Chapter 11, assesses the contributions of this study to 

Information Systems research and practice, limitations, and areas for further research. 

 10



Chapter 1 

Development of 
Measures

Informativeness-
credibility model

Individual effects:
value-expressiveness

and involvement

Synthesis

Conclusion

Chapter 2

Chapter 3

Chapter 6

Chapters 9-10

Chapter 11

Experiment methodologyChapter 7

Literature review

Preliminary investigation

Chapter 5 Theory & hypothesis 
development

Chapter 8

Research designChapter 4

 
Figure 1.2: Structure of remainder of this thesis 
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Chapter 2. 
 
Brief Literature Review 

 

 

2.1. Introduction 
This chapter presents an overview of research relevant to the online product evaluation 

topic, and is not intended to be anything more than an introduction to the literature. A 

more complete analysis of relevant literature is conducted throughout the remainder of 

this thesis, particularly Chapters 5 and 6. Chapter 5 discusses at length a number of key 

theories particularly Information Asymmetry (Akerlof 1970), the Technology 

Acceptance Model (Davis 1989), and Information Foraging Theory (Pirolli and Card 

1999). Chapter 6 reviews relevant measures from past research, discusses their 

applicability to this study, and formulates new and revised measures.  

2.2. Introduction to product evaluation 
This thesis investigates ways to help shoppers evaluate physical products via the 

Internet. The activity of interest, evaluation of physical products, can be defined as a 

purposeful examination of a product to assess its suitability for one or more post-

purchase applications (Blackwell et al. 2006). This definition of product evaluation is 

derived from a widely used model of the purchase process which first appeared in 

Engel, Kollat, and Blackwell (1968) and has been refined progressively since that time 

(particularly Engel et al. 1995). The most recent version of the model is shown in Figure 

2.1 (Blackwell et al. 2006). In the model, evaluation follows information search and 

precedes the purchase decision. Evaluation should not be confused with the purchase 

decision, in which the consumer makes the actual accept/reject decision. Rather, the 
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evaluation phase involves an assessment of the degree of person-product fit or 

application-product fit (suitability for requirements) for each product under 

consideration. The inspection may be direct (in person) or made indirectly (via an 

agent), and may utilize either the actual product under consideration, or an analogue – a 

substitute (hopefully similar) product. 

Problem
recognition

Search for 
information

Pre-purchase 
evaluation

of alternatives

Purchase
decision

Post-purchase 
behavior

 
Figure 2.1: Engel-Kollat-Blackwell model of purchase process (customer’s perspective) 

The mechanistic depiction of purchase stages in this purchase process model is 

obviously a stylized depiction of reality: the purchase process is not a linear sequence of 

discrete activities, and differing amounts of time and effort are devoted to each phase. In 

fact, shoppers tend to iterate between phases, and it is often unclear where one phase 

ends and the next begins (Blackwell et al. 2001). The precise strategy used may also 

vary for different products, situations, contexts and previous experiences (Solomon 

2006).  

Despite its weaknesses, the model is a valuable conceptual tool in this thesis because 

theoretical discussion of specific types of purchasing activities would otherwise be 

impossible. The Engel-Kollat-Blackwell model is not the only “comprehensive” model 

of consumer decision-making: others developed at that time include Howard and Sheth 

(1969), and Nicosia (1966). The framing of “reality” in those purchase-models (e.g. as 

an input-output system) does not apply to this research, and so they are not used. 

As shown in Figure 2.1, evaluation plays a pivotal role in the purchase process: once a 

potentially suitable item has been located (search phase), the purchase decision cannot 

be made without some form of evaluation. From this perspective, the evaluation phase 

is a key information processing activity, without which the decision-making activities 

associated with the purchase/reject outcome cannot proceed. Success in the evaluation 

phase logically involves customers having access to useful and informative information. 
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Unfortunately, according to Pine and Gilmore (1999) and Schmitt (2003), retailers tend 

to emphasize product attributes when describing their products, whereas consumers are 

more interested in finding out about the types of experiences they can expect when 

using or consuming the good. A key problem, therefore, is how best to communicate the 

product experience as opposed to merely listing the attributes of the item. 

2.3. Technology acceptance 
Underlying the purchase process model is an assumption that the customer is prepared 

interact with the business. For an ebusiness, whether or not a customer will interact is 

really a technology acceptance issue. A well-established research tradition within the 

Information Systems discipline has developed a variety of models to explain the factors 

associated with an intention to adopt/use a technology, and with the relationship 

between intentions and actual adoption/use. Three theoretical models, collectively 

referred to as Technology Acceptance Theories (TAT), stand out within the adoption-

intention approach: the Technology Acceptance Model (Davis 1989), the Theory of 

Reasoned Action (Fishbein and Ajzen 1975), and the Theory of Planned Behaviour 

(Ajzen and Fishbein 1980). Two of these models, the Technology Acceptance Model 

(TAM) and the Theory of Planned Behaviour (TPB), are illustrated in Figure 2.2. The 

technology acceptance model (TAM) proposes a beliefs > attitude > intention> 

behaviour causal chain, in which (1) perceived ease-of-use and perceived usefulness 

jointly predict attitude towards using a technology, (2) attitudes predict the intention to 

use the technology, and (3) intention predicts actual use. The theory of planned 

behaviour (TPB) is conceptually similar in its prediction that subjective norms and 

one’s attitudes predict intent jointly, and that intent predicts adoption behaviour. These 

models have proven to be useful conceptual tools for identifying the types of factors 

that determine whether or not a given technology will be used (although see Chandon et 

al. (2005) for a discussion of conceptual and methodological problems). 
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to use

 
Figure 2.2: TAT models - Technology Acceptance Model and Theory of Planned Behavior 

This thesis relies particularly on TAM as a reference model, although the specifics differ 

greatly. In particular, both TAM and TPB predict a relationship between technology 

perceptions and usage intentions, and between intentions and behavior. The theoretical 

model presented later, however, is only concerned with perceptions. The focus, 

therefore, is on predicting variables that in TAM are exogenous variables (ease-of-use 

and usefulness). The (subsequent) exogenous variables in TAM (and TPB) theoretically 

very well defined, and have been investigated in a vast number of studies. Exploring 

these variables further would have added little to the body of knowledge within the IS 

discipline. The research contribution of this thesis lies, instead, in its exploration of the 

antecedents to the perceived usefulness of an online store. 

2.4. Direct and indirect experience 

2.4.1. Why simulating direct experience is not the solution 

The focus on Internet-based evaluation is significant because direct experience of 

physical goods is inherently impossible in electronic communication. That is, physical 

items cannot be touched, tasted, used, or otherwise sampled directly across the virtual 

space of the Internet. One response to this online experience problem has been to 

simulate direct experience. Simulation technologies have been developed for touch (see 

sensable.com, and research by Peck and Childers 2003), as well as smell and taste 

(Wagner et al. 1998, Knauss 2001, Aronssohn 2004). Other researchers have developed 

immersive virtual shopping environments, claiming that rich simulations of real-world 

shopping experiences are required if online shopping is to gain widespread acceptance, 

or that retailers who implement such systems should receive significant competitive 
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benefits (e.g. Thimbleby 1997, Gammack et al. 2003, Lang et al. 2003, Bogdanovych et 

al. 2004).  

An assumption underlying research and development work into simulation technologies 

seems to be that direct experience is the benchmark for assessing the quality of an 

online experience (e.g. see Jeandrain 2001, Li et al. 2002). Indeed, at least one report 

claims that a high proportion of goods purchased online are subsequently returned due 

to poorly designed interfaces which fail to compensate for the customer’s inability to 

touch merchandise before purchase (Silverstein et al. 2001).  

Unfortunately, although technologies for simulating many senses exist, these 

technologies tend to be deficient in important aspects. A major limitation is that they are 

costly to purchase and maintain, and simulations are generally only a rough 

approximation of reality. Even something as basic as the color of an item is difficult to 

reproduce accurately. The accuracy of colors shown on a display is affected by a wide 

range of factors, including age, dynamic range, ambient lighting, and the quality of the 

device used to capture the image in the first place. This well documented color 

reproduction problem is believed to be at least partially responsible for the high rate of 

product return in on-line retail sales of clothing (Silverstein et al. 2001). Less 

established technologies, such as taste and smell simulators, are even less reliable (e.g. 

see Grimes 2000 for an amusing anecdote about problems with a smell simulator). 

Technologies are also limited in the extent to which they can simulate the operation of 

other technologies. It may be possible, for instance, to simulate a low quality sound 

system using a higher quality system, but not the converse.  

Even when simulation is technically possible, it may be impractical to use on all 

devices. For example, the environments in which mobile devices such as cellular 

phones are used means that many types of simulation (particularly a full virtual-reality 

experience) are not feasible. Many home computers and mobile devices operate on low 

bandwidth connections that preclude the use of some rich media representations. 

Furthermore, legal restrictions limit the types of experience that can be simulated (e.g. 

many pictures, sounds, and scents are subject to copyright). For these items, even when 

accurate reproduction is technically possible, it may not be legally permissible. 
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The idea that direct (sensory) experience is some type of “gold standard” is surprisingly 

widespread. Bertrand Russell, for example, contends that direct experience has “the one 

great value of trueness or freedom from mistake” (Russell 1900 p. 206). Older 

variations on this sentiment are found in proverbs such as “experience is the best 

teacher” and “one learns more from experience than from books,” and in the Empiricist 

school of philosophy, which holds that sensory experience is the ultimate source of all 

belief and knowledge (Encyclopedia of Philosophy 2006).  

However, when evaluating products, Russell’s contention (and each related assertion) is 

almost certainly incorrect. Hoch (2002), in a detailed critique of the “experience is the 

best teacher” presumption underlying some marketing research and practice, argues 

that, in general, personal experience is neither objectively true, nor free from mistake, 

and is certainly not the best teacher (see also Hoch and Ha 1986, and Hoch and 

Deighton 1989). Specific weaknesses with direct experience described in the critique 

include: 

• Direct experience is associated with a variety of cognitive biases (e.g. tendency 

to focus on easily accessible attributes, recency bias, overconfidence) that limit 

the extent to which objective decisions can be made on the basis of direct 

experience (pp. 450-452);  

• Consumers often lack sufficient expertise to make an informed judgment, and 

are often unaware that they lack expertise (p. 451); and 

• Time and resource constraints limit the depth and breadth of assessment 

activities that can be performed (p. 451). 

These weaknesses are, arguably, manifestations of boundedly rational decision-making 

as described by Simon (1957). That is, although people may try to make decisions 

rationally, information processing and resource limitations inherent in direct experience 

mean that some type of bias is almost inevitable. An ideal information set would 

provide a “global” perspective of all product alternatives over their useful life, and in a 

variety of conditions. In reality, of course, time and resource constraints conspire to 
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restrict evaluation to a few instances of a product (often just one), for a limited period, 

and under highly constrained conditions.  

Simulating direct experience is therefore even more of a problem than initially indicated 

here. My initial discussion indicated that simulation technology usually offers, at best, a 

rough approximation of reality. In addition, however, simulated experience is almost 

certainly afflicted by the same biases, information processing limitations, and resource 

constraints as “real” experience. Evaluations made through direct experience are at least 

based on the actual product. Evaluations made in a simulated environment cannot even 

claim that advantage. 

These direct experience problems also apply to virtual products that can be experienced 

directly, including music, software, and movies. For example, even when it is possible 

to experience directly a selection of products before purchase (e.g. sampling music on a 

CD), the time and costs associated with experiencing each option (i.e. the opportunity 

cost of time spent evaluating as well as connection and download fees) limits the 

number that can be feasibly evaluated. In economic terms, even when direct experience 

is possible, it is often not worthwhile because the total cost of information obtained is 

disproportionate to the utility of the good (Bakos 1998, Bakos and Brynjolfsson 1999). 

For all of these reasons, economic and behavioral, direct experience is thus an 

inappropriate benchmark when evaluating the effectiveness of e-commerce systems.  

2.4.2. Advantages of vicarious experience 

The weaknesses with direct experience also point to a number of advantages inherent in 

vicarious experience, many of which are relevant to online evaluation, and may be able 

to be exploited by online system designers. One major advantage is that vicarious 

experiences can be highly informative, even when one lacks the skill or expertise 

required to make an assessment using direct experience (Griffith and Chen 2004). For 

example, expert assessments often detail the results of tests that non-experts would have 

difficulty performing due to a lack of skill or suitable diagnostic equipment. Bandura 

(1986, p. 19) claims that almost all learning obtained from enactive experience can also 

be obtained vicariously. A major advantage of the vicarious approach, he claims, is that 
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opinions can be formed without the tedious trial and error often associated with enactive 

learning. Furthermore, he asserts that some skills, such as language acquisition, are 

virtually impossible to master without learning through observation (modeling) or other 

vicarious methods (1986, p. 20). 

Avoiding this trial-and-error process means that making multiple evaluations 

vicariously is likely to be faster and more cost-effective than conducting a series of 

direct tests. Where goods are dangerous, or direct evaluation must be carried out in 

dangerous conditions (e.g. search and rescue equipment), vicarious experience should 

also be safer. Even where goods are not dangerous, vicarious experience in the form of 

analogous (similar product) experience, third party accounts, or simulations can provide 

information that would otherwise be difficult (or impossible) to obtain via direct means. 

This difficult-to-obtain information includes details about performance over time and in 

different operating conditions. 

Vicarious experience thus has a number of potential advantages over direct experience. 

It must be stressed that they are only potential benefits. Internet-based technologies for 

presenting product information have great potential, but these technologies are 

relatively new, and their impact on customer decision-making is largely untested. 

2.5. Past research  
Research from a variety of disciplines is relevant to this research, particularly 

Marketing, Information Systems (IS), and Human-Computer Interaction (HCI). 

Somewhat surprisingly, however, the majority of past research has little to say directly 

about ways to help customers evaluate products before purchase. 

Most marketing studies have limited relevance to this research because they focus on 

seller-oriented issues, such as attracting attention or closing a sale. Even studies that 

claim to adopt a customer-centric perspective often use the purchase decision as type of 

success indicator (e.g. Liang and Huang 1998). Strictly speaking, however, the purchase 

decision is not a customer-focused measure of success. Using the purchase decision in 

this way implies that a customer can only achieve a successful outcome by buying an 
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item; in these terms, a non-purchase must be a failed transaction. Equating a purchase 

with success, and a non-purchase with failure is, however, not sensible. A failure to 

purchase could be made because the shopper has evaluated an item fully and determined 

that it is unsuitable. For a shopper, this situation is actually a type of success because an 

unsuitable item has been rejected. On the other hand, if the non-purchase is due to a 

problem with the site, such as insufficient information, or a system problem, it may be 

reasonable to regard the outcome as a failure. Neither scenario involves a purchase, but 

a simple rule of purchase = success, and non-purchase = failure does not distinguish 

between these outcomes. 

A more realistic approach is to treat a purchase as a seller oriented success indicator, 

and to use a variety of customer-centric measures to assess success in each phase of the 

purchase process. IS research into the effectiveness of online shopping systems has 

tended to adopt such a customer-focused perspective. For example, typical success 

measures include ease of use, usefulness, trust, and perceived risk (see Jarvenpaa and 

Todd 1997, Childers et al. 2001, Chen et al. 2004). Unfortunately, IS research has 

generally examined issues in other transaction phases. Factors influencing choice of 

store and/or purchase intentions (Lowengart and Tractinsky 2001) are commonly 

assessed, as is online shopping adoption (Pavlou and Fygenson 2006), or satisfaction 

with on-line shopping outcomes (Childers et al. 2001). 

Many retailers use personalization techniques to influence shoppers, and a substantial 

body of work has investigated personalization systems. Unfortunately, the majority of 

personalization research is directed at “back-end” issues rather than end-user 

perceptions of the information. In particular, the focus is primarily on technical issues in 

profiling customers and generating content to match those preferences. These 

technology issues include: 

• architectures (Fink et al. 1997, Wang et al. 2006); 

• algorithms for tracking Web-users (Liu et al. 2002); 

• extracting click stream data (Kohavi et al. 2002); 
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• constructing customer profiles (Mobasher et al. 2000); 

• assessing the “accuracy” of recommendation systems (Svensson et al. 2003, 

Lekakos and Giaglis 2006); and 

• adapting displays to suit particular user groups such as older users (Kurniawan 

et al. 2006). 

Finally, HCI studies, which almost exclusively focus on customer issues, also tend to 

ignore product evaluation issues. Many HCI research papers (primarily in conferences) 

showcase new technologies, or new applications of technology. Examples include 

wearable computer technology (e.g. Dunne et al. 2004), and the Internet-enabled 

medicine cabinet (Calabretto and Warren 2003). Apart from these “novelty” studies, 

HCI research into online shopping tends to look at pervasive issues such as response 

time, layout, or ease of navigation (Lynch et al. 2001, Shim et al. 2001, Smith and 

Whitlark 2001). These are, of course, important topics that lie at the heart of the online 

user experience. However, the emphasis seems to be on improving the basic technology 

rather than understanding its wider impact on attitudes towards the “thing” represented, 

the underlying system, or the owner (organization).  

Online gaming is an emerging research area that has some relevance to both the 

“community” and “online experience” aspects of this thesis. Richard Bartle, the 

originator of the term MUD (Multi-User Dungeon/Dimension), has written about the 

types of people who become heavily involved in such systems and the types of online 

experiences they seek (Bartle 1996). Other works explore the ways in which MUD 

users have a different sense of self to other people (Turkle 1995), the differences 

between face-to-face and virtual interactions (especially avatar-to-avatar), and social 

patterns in the formation of virtual communities (Schroeder 2002), and gender 

stereotypes (Cassell and Jenkins 1998). In general, however, online gaming works are 

not cited here due to substantial differences in theoretical perspectives and research 

problems between this thesis and the MUD-related literature.  
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Perhaps the most relevant stream of HCI research (for this thesis) focuses on what is 

termed User Experience (UX). This topic is also emerging as an important theme in IS 

research, and a growing number of UX studies are appearing in mainstream outlets for 

both the HCI and IS communities. Hassenzahl and Tractinsky (2006) classify UX 

research into three broad themes: (1) addressing human needs beyond the instrumental, 

(2) affective and emotional aspects of interaction, and (3) the nature of experience. The 

last two themes are particularly relevant for this research, and some of the early 

investigations into UX form part of the theoretical foundation for this study. A defense 

of the research focus of Jiang and Benbasat (2004) made by Benbasat and Zmud (2003) 

helped to establish the motivation and research direction for this study, by explaining 

why, for the product evaluation task, purchase intentions (or actions) are a poor 

indicator of system success/quality when one is assessing a system from the customer’s 

perspective. Some empirical studies, such as Jarvenpaa and Todd (1997) and Jeandrain 

(2001), which go beyond ease-of-use and usefulness as success measures play a key 

role in theory development. Others are not referenced directly, but nevertheless helped 

me to develop the philosophical principles essential to this study (particularly see 

Jonscher (1999) for his essay about the philosophical relationship between virtual 

reality and “actual” reality in Chapter 2). Later works, including Tractinsky (2006) and 

Mahfouz (2004), play little role in this thesis because key aspects of the design of this 

research had already been completed by the time they had been published. 

Apart from the UX literature, a relatively small number of HCI studies have examined 

credibility, which is also a key part of the theory and analysis in this thesis (e.g. Fogg 

1999, Hoffman et al. 1999, Fogg et al. 2002). These “trustworthy computing” studies 

provide important theoretical principles, particularly relating to the measurement of 

credibility. However, these studies lack a product evaluation focus, and so results only 

partially apply to the research problem and technologies addressed here. 
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2.6. Conclusion 
This chapter provides a brief overview of the three main research streams related to 

online product evaluation, and the most common methodologies used. Research from 

these disciplines thus provides a variety of insights into issues related to vicarious 

experience and online shopping, and helps frame the assessment made in this thesis of 

how technologies can be used to evaluate physical products via the Internet. Although 

relevant, past research is, however, not directly concerned with the phenomenon 

investigated here. This chapter has therefore highlighted a gap in the research literature, 

and identified issues to be addressed in any assessment of technologies designed to help 

shoppers evaluate physical products via the Internet. 
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Chapter 3. 
 
Preliminary investigation: A 
survey of evaluation support 
technologies 

 

 

3.1. Introduction 
The research described in this chapter forms part of a broad research program that 

comprises four phases: 

(1) identify and classify key conceptual phenomena;  

(2) develop detailed theoretical principles related to these phenomena; 

(3) develop appropriate measures to test these theoretical principles; and  

(4) test principles empirically in a series of controlled experiments.  

An earlier report of this research appears in Information Systems and e-Business 

Management (Smith et al. 2005). The focus of this chapter is on the first phase, 

identification and classification of key conceptual phenomena. In particular, it describes 

how I conducted a grounded evaluation of Web sites to induce a taxonomy of the types 

of technologies that can be used by shoppers to support evaluation of physical products 

online. The description includes the Web site selection process, how features on each 

site were identified and coded, and how each type of technology helps a customer to 

evaluate products. 
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3.2. Method 
My aim in conducting this research phase was to document the range of approaches 

used to enable product evaluation, and inductively classify them into a high-level 

taxonomy. A combination of grounded theory and system walkthrough methods were 

used to collect, analyze, and classify the evaluation-enabling techniques found on Web 

sites. A walkthrough approach was used to collect data because this well-documented 

system-assessment method could be applied directly to the research activity: assessing 

user-specific aspects of computer systems. Many walkthrough methods are available, 

but the cognitive walkthrough method (Lewis et al. 1990, Polson et al. 1992, Wharton et 

al. 1994), was used here due to its emphasis on observing how systems are used to 

achieve desired goals. Grounded theory, particularly Anselm Strauss’ variant (Strauss 

and Corbin 1998), was used to analyze data because it is a well-defined, rigorous 

methodology specifically designed for the type of research reported in this chapter – 

exploring and interpreting a data set to generate theory.  

Step 2: Identify sites
Search for sites that support products in theoretical 

population (including vendors and portals)

Step 3: Identify & code utility support features
(open coding)

Step 4: Classify utility support for product type 
(axial coding)

Step 5: Integrate codes
(selective coding)

Iterate until no new 
features are found

Step 1: Define theoretical population

Contributing theories Reference
• Information economics Nelson (1970)
• Media richness Daft and Lengel (1986)
• Online communities Chaudhury et al. (2001)
• Source credibility model Hovland (1953)

Contributing theories Reference
• Information economics Nelson (1970)
• Media richness Daft and Lengel (1986)
• Online communities Chaudhury et al. (2001)
• Source credibility model Hovland (1953)

Contributing theories Reference
• Information economics Nelson (1970)
• Signaling theory Buzby (1975)

 
Figure 3.1: Site sampling and analysis process 

The iterative process used to implement this method is shown in Figure 3.1. In Step 1, 

the theoretical population was defined. In Step 2, actual instances of the theoretical 

population were identified. The remaining steps used the open, axial, and selective 

coding procedures described by Strauss and Corbin (1998) to analyze the data. Strauss 
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and Corbin (1998 p. 101) describe open coding (Step 3) as a close examination of the 

data to identify categories (central ideas in the data, and the building blocks of theory), 

subcategories (subsidiary concepts which describe a category more precisely), 

properties (specific characteristics or attributes of a category) and dimensions (how 

properties vary). This stage was followed by axial coding (Step 4), “the process of 

reassembling data that were fractured during open coding…[by] relating categories to 

subcategories along the lines of their properties and dimensions” (p. 124). The final 

analysis phase was selective coding (Step 5), the point at which relationships were 

integrated and refined so that categories were organized around an integrating theme in 

a parsimonious manner. Strauss and Corbin recommend using existing theory to assist 

conceptualization while ensuring that the theory-based depiction reflects concepts 

observed in the data (p. 158). The application of these principles is described next. 

3.2.1. Defining the population 

One of the first steps in any empirical work is to define the population of interest. This 

activity ensures that data is gathered from theoretically appropriate sources, and that 

results generalize to the wider population not involved in the study. My research 

objective was to identify and classify the methods used to help consumers evaluate 

physical products online; I therefore defined the theoretical population as all sites that 

help consumers evaluate physical goods. This theoretical population comprised all Web 

sites that describe product attributes, including e-stores, auction sites, and consumer 

portals (such as epinions.com). However, it excluded stores that specialize in selling 

digital products — software, music and other goods that can be experienced directly 

online (i.e. downloaded and tested personally). Excluding digital products was 

considered necessary so that I could focus on methods used to support evaluation of 

physical goods. 

Selecting an appropriate sampling strategy is also a critically important factor in 

achieving the research objective. Indeed, if sampling procedures are not aligned with 

the research objective, results will not generalize to the theoretical population. For this 

study, the objective was to locate and analyze all variations of the technologies of 
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interest (those that support evaluation of physical products). A sampling strategy 

designed to maximize the diversity of the sites examined was therefore required. That 

is, the sample needed to allow analysis of an information rich sample (as many 

variations as possible) rather than a sample that could be considered representative of 

the wider population of web sites. As a result, random sampling, which emphasizes 

representativeness, was rejected in favor of the maximum variation sampling strategy. 

Patton (1990, p. 182) and Neuman (2000) describe this approach as purposive sampling 

– a non-probability method designed to detect diversity in a population, in which 

sampling typically finishes when there are grounds for believing that all variations have 

been detected and documented, or when the rate at which new examples are detected 

falls to the point where additional searching is not productive. For this project, sampling 

and analysis actually continued for some time after the point at which no theoretically 

distinct examples were detected (theoretical saturation) to ensure that coverage was as 

wide as possible. 

Reaching a point of theoretical saturation does not mean that my interpretation is “final” 

or “complete.” A characteristic of grounded research is the possibility that additional 

properties or dimensions could emerge “…if one looked long and hard enough” Strauss 

and Corbin (1998, p. 136). Nevertheless, the results are “complete” in the sense that the 

classification scheme is stable across the products and business models examined. 

Clearly, given the vast number of Web pages in the theoretical population, sampling 

every Web site, let alone every page, was not possible. At the same time, it was 

important that sampling be defensible rather than a purely arbitrary collection of Web 

sites. The subset examined therefore, particularly those analyzed in depth, were chosen 

on theoretical grounds to obtain variation in both product and business characteristics.  

To operationalize the maximum variation strategy, sites were identified using theory-

based and opportunistic methods. The theory-based technique involved identifying 

product classes for which high levels of evaluation support might be required using 

variables from Nelson’s (1970) widely used search/experience framework (explained 

below). The opportunistic methods involved scanning published research (e.g. Schafer 

et al. 2001), searches through Google and Yahoo, and following cross-links from sites 
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and directories. Sites containing potentially unique methods were then examined and 

documented in more depth in an iterative process. 

The theory-based sampling using Nelson’s (1970) search/experience framework 

involved selecting products based on theoretical differences in product characteristics. 

These product characteristics are shown in Table 3.1 (based on Nelson 1974, and 

Liebermann and Flint-Goor 1996). The table classifies products as durable or non-

durable (essentially food and non-food), familiar or unfamiliar, and search or experience 

goods (whether the dominant attributes of the good can be evaluated before purchase or 

only after purchase). Products could have been classified in other ways (e.g. price); 

however the scheme used has the advantages that it is parsimonious and based on a 

widely used theory. 

 
  

Search/experience dimension 

Iteration Product name Durable/ 
Non-durable Search/experience Familiarity 

1 Fruit/Vegetables Non-durable Experience Frequently purchased, familiar 

2 Chocolate, cheese Non-durable Experience Frequently purchased, familiar 

3 Wine Non-durable Experience Frequently purchased, familiar 

4 Gourmet tea/coffee Non-durable Experience Less frequently purchased, familiar 

5 Jewelry Durable Both Less frequently purchased, familiar 

6 Clothing Durable Search Frequently purchased, familiar 

7 Footwear Durable Search Frequently purchased, familiar 

8 Personal computers 
& small appliances Durable Experience Less frequently purchased, Long 

learning by using process 

9 New car Durable Experience Infrequently purchased Long learning 
by using process 

10 Used Car Durable Experience Infrequently purchased, Idiosyncratic

11 Other 2nd hand items Durable Experience Variable purchase frequency, 
Idiosyncratic 

12 Real estate Durable Experience Infrequently purchased Idiosyncratic

Table 3.1: Variation in theoretical product characteristics sought by product selection 

The business characteristics of interest were the relationship with the product (producer, 

retailer, or third-party information provider), business size, and degree of specialization. 

A firm that has a financial interest in selling a product online has an incentive to provide 

some useful information, and may even implement an innovative product support 

system as part of its competitive strategy. However, this relationship also creates a 

potential incentive to withhold information that will lessen the likelihood of a sale. On 
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the other hand, firms with no financial interest in the product are perhaps more likely to 

reveal negative information, but have little incentive to develop innovative but 

expensive product support systems.  

Firm size was used on that basis that a large number of financial markets studies based 

on Signaling Theory (e.g. Buzby 1975, Chow and Wong-Boren 1987) indicate that size 

is a useful indicator of the amount of resources available for preparing and 

disseminating information. However, larger firms tend to support a larger range of 

products. This means that although they may produce more information in total, their 

information resources are also spread over a larger range of products, which potentially 

limits the amount of information that can be produced to support individual products. 

Intuitively, this effect is particularly likely where the range of products is diverse given 

that different types of products may have substantially different information 

requirements. As a result, I also examined a substantial number of more specialized 

firms, which have the advantage of being able to specialize in producing in-depth 

information about a narrow range of products.  

3.2.2. Site selection 

In the site selection phase, information sources were initially identified based on the 

product categories listed in Table 3.1. I first focused on representations of food, because 

(1) it is available from many on-line vendors, and (2) it involves a variety of experience 

attributes (touch, taste, smell, sight, etc.). After examining fresh food vendors, 

additional non-durable goods were examined (chocolate, cheese, wine), followed by a 

variety of durable goods. For each product, a list of sites was identified using a 

combination of well-known and less well-known information providers (discovered via 

search engines and portals). Using this strategy, a large number of Web sites were 

identified for analysis. A selection of these sites is listed later in Table 3.2. 

3.2.3. Identifying evaluation-support features 

Each site was then analyzed with the purpose of discovering new types of evaluation 

support mechanisms (Step 4). Within each site, only the subset of pages containing 
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product information was analyzed. This restriction excluded features unrelated to the 

evaluation phase, such as the history of the company, information for investors, and 

information about the employees or executives. The 20 listed in Section 3.4 are 

representative of the range of approaches used. This subset is shown partly to show a 

selection of the sites examined (with at least one for each product type listed in Table 

3.1), and attributes of those sites, but also to show that a comparatively small range of 

support mechanisms is used over the population of sites. Perhaps not surprisingly, sites 

in Section 3.4 that compete tend to use similar support mechanisms (e.g., all consumer 

portals use similar features).  

In walking through each site, I evaluated product information from the perspective of a 

customer who is (1) uninformed about the product; and (2) is an experienced computer 

user, particularly in the use of Web-browser technology to obtain information. The focus 

of evaluations was therefore on product description methods rather than how to locate 

that information, or what it means. A large number of sites were included in this phase 

to ensure that: (1) a significant proportion of the population was examined, including all 

major retailers of a variety of consumer goods and a significant number of minor 

retailers; and (2) the range of variations found was as close to exhaustive as is possible. 

Elimination of most sites visited was possible because (a) the aim of the walkthrough 

was to list features rather than conduct quantitative analysis; and (b) as implied above, 

most sites offered a fairly standard and limited range of features.  

Figure 3.2 shows an example of how Web page images were initially coded. That is 

images of Web pages were placed into a document, and components of these images 

were highlighted and labeled using lines and text boxes. The labels in this phase of the 

analysis described the type of experience (e.g. taste), the format of the data (numeric, 

text, pictorial), and labeled each piece of information according to its function (e.g. 

price, weight). For each iteration, this process was repeated and the codes progressively 

refined as recurring patterns were noted across the data set.  
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Fresh, clean, premium quality WA carrots. Grown exclusively for Electrolley by Castro Farms 
in Myalup. They're perfect winter eating raw, in salads, stir frys, casseroles, soups, cakes, 
biscuits, pikelets, scones or sauces. Carrot sticks are great for school snacks, with dips, in 
salads, or pureed as a healthy fresh drink. They provide an excellent source of beta carotene, 
which is converted in the body to vitamin A (important in improving vision) and dietary fibre. 
And interesting ly, unlike other fresh produce, cooked carrots provide the body with more 
vitamins (beta carotene) than raw ones. 

Did you know? In 14th century Holland, it was fashionable for ladies to decorate their hair 
with the feathery leaves of the carrot!

© 1998-2000 Electrolley (Em ail: support@electrolley.com .au) All Rights  Reserved

Carrots Best 1kg Bag (approx)

1

(you can always remove it later if you change your mind) 

Price:
Rating:
Quantity

$1.69 bag

Quality

Source

Quality Weight

Quality measure

Unit price

Specific health 
benefits

How to use

Trivia/History

 
Source: http://www.electrolley.com.au/fresh/product.asp?code=1_CAR1B (accessed 30-Sep-2002) 

Figure 3.2: Open coding example 

3.2.4. Classifying evaluation-support features 

Once patterns were identified, open coding was abandoned in favor of more focused 

axial coding. This involved clustering the codes into categories. Initially, the codes were 

clustered into broad descriptive categories, and then re-coded into more focused (but 

still descriptive) categories such how the Web page component supports product 

evaluation, the type of media, how the information is accessed (e.g. on separate 

window, on product purchase screen), who has supplied the information (manufacturer, 

retailer, third party), and what the information says about the good (what it looks like, 

what it does or can be used for, how to use it, the weight or some other physical 

specification, and availability information). Where sites contained types of product 

information or evaluation support mechanisms that were difficult to classify, the 

classification scheme was revised.  

Descriptive categories were then gradually reconceptualized and classified into new 

categories and high-level concepts, guided by Evans and Wurster’s widely used reach 

and richness concepts (1999), media richness theory (Daft and Lengel 1986), and 

Hovland’s source credibility model (Hovland et al. 1953). The classification process 

was repeated until the categories demonstrated high-level conceptual validity. This 

means that nothing salient has been omitted from the theoretical scheme, and it explains 
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all cases (1998 pp. 158-159). Some of the sites analyzed, and how their evaluation-

relevant components have been classified, are shown Section 3.4. 

3.3. Evaluation-support methods found 
In this section, I present seven technology-based methods for assisting shoppers in 

Internet-based product evaluations. The assistance methods shown are representative of 

the variations found in the review of web sites, and at least one example of each 

technology is provided. For each assistance method, I give a brief description of the 

web sites shown and the types of information provided. 

The first method described, the traditional catalog, is the basis for all later techniques. 

That is, the majority of techniques described here are enhancements to the traditional 

catalog rather than substitutes. Each enhances the traditional catalog using one of two 

fundamentally different philosophical approaches. The first approach emphasizes self-

discovery of product information, through either simulations or assisted learning. 

Techniques described under this classification include simulated inspection/use 

(simulated self-discovery) and virtual shop assistants (assisted discovery).  

The alternative to the self-discovery approach is to evaluate vicariously – to learn 

through the experiences of others. Interpersonal communications of this type are a 

traditional evaluation support mechanism, and their influence on evaluation has been 

studied extensively, both in “real-world” person-to-person communications (Venkatesan 

1966, Holmes and Lett 1977, Feick and Price 1987) and in Internet-based 

communications (Dellarocas 2003, Chevalier and Mayzlin 2005). Community-based 

assessment support methods are fundamentally different to self-discovery methods 

because community-oriented systems emphasize learning through shared historical 

experience, as opposed to predicted individual experience. 
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3.3.1. Traditional catalog 

The first known use of a mail-order catalog is a 1498 listing of 15 books sold by Aldus 

Manutius of Venice (Evans 1998). Somewhat surprisingly however, although catalog-

based selling is now more than 500 years old, the mail-order catalog industry was a 

niche market, insignificant in economic terms, until the early 20th century. Even in the 

countries where mail order was most prevalent, particularly the U.S. and Canada, the 

industry had little economic importance until the 1980s, when three inventions created 

the infrastructure and social conditions required for this industry to thrive. They were: 

(1) the development of more affordable computing technology, which enabled improved 

administration and analysis of mailing lists; (2) the introduction of more efficient 

inventory-handling methods such as just-in-time; and (3) the development and 

widespread use of credit cards (Petrison et al. 1997). Note that no mention is made of 

changes to the catalog format or the types of products sold. Industry growth has instead 

been driven by administrative improvements – better data management, inventory 

management, and money transfer procedures. 

In fact, most paper catalogues produced today have a similar format to those produced 

by mail-order houses such as Sears in the early 20th century. Contrast figures 3.3 and 

3.4, which both show a catalog entry for a bicycle and a women’s dress jacket. The 

bicycle and jacket shown in Figure 3.3 are from a Canadian catalog issued in 1899, 

while the comparable products shown in Figure 3.4 are from two Internet catalogs 

accessed in 2006. There are some obvious cosmetic differences; notably that the 

Internet catalog contains color images and shows only one product per page, while the 

1899 catalog shows line drawings and has a much more “crowded” layout typical of 

printed catalogs where space is at a premium. A less obvious innovation used to display 

the Internet-based catalogs is the use of dynamic page creation technologies, such as 

ASP or PHP. These scripting technologies allow virtual catalog pages to be constructed 

on the fly from code and information stored in databases. In terms of information 

content, however, there is very little difference between them. That is, the information 

components are similar, both in volume and style, and all three essentially comprise a 

brief description, a price, and an image of the product.  
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Figure 3.3: Sample printed catalog (Robert Simpson Co. Ltd. 1899) 

  
Figure 3.4: Sample online catalogs - Cellbikes (2006) and Coldwater Creek (2006) 

Similar comparisons can be made between other online stores and the printed 

catalogues in use throughout the 20th century, with almost identical information 

provided in each medium (Evans 1998, Venkatesh 2003). The main difference between 

this style of product information, and those described in the following sections lies in 

the manner in which technology is used to add new functionality to the basic catalog.  
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3.3.2. Product examination (self-discovery) 

Virtual inspection 

Virtual inspection technologies simulate an in-person examination of the visible 

components and qualities of a product. These technologies simulate evaluation through 

self-discovery (direct experience). The focus of virtual inspection technology is on the 

product as a collection of components (as opposed to something that will satisfy a 

customer’s needs). Two examples of a basic form of virtual inspection technique are 

shown below in Figure 3.5 from Hewlett Packard (laptop computer) and Ford (motor 

vehicle). More interactive examples are shown in Figure 3.6 from Axis (office chair), 

and Gillette (razor). 

Hewlett Packard Ford Mustang 

  
 Feature exploration (HP 2006)  Explore exterior and interior of car (Ford 2006) 

Figure 3.5: Basic virtual inspection (rotatable product) 

All of these systems allow the user to rotate the item and zoom in on specific features. 

Hewlett Packard’s feature exploration tool, allows rotation, opening and closing, shows 

the location of selected components, and provides a brief description of those 

components. Ford’s system provides separate 360-degree interior and exterior views. 

The system from Axis Digital Media similarly provides the digital equivalent of a 

physical inspection, by allowing the user to rotate, zoom, and activate controls. In 

addition, the system allows the user to change the design of the chair. Finally, the 
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Gillette web site shows a rotating image of a razor with an animation of a “researcher” 

who explains the physical and emotional benefits of using the product. The Gillette 

image shown is part of an interactive flash-based system in which features of the razor 

are described by a character called Cassandra. The system shows the razor from 

multiple perspectives, and explains both technical and value-based (emotional) benefits 

associated with the product. The Axis system is slightly different to the others in that it 

is only a demonstration system. It is included nevertheless because it is representative of 

the inspection capabilities provided by the virtual inspection technologies.  

   Axis     Gillette 

  
 Rotatable chair (axis 2004) Explore Gillette Razor (Gillette 2006) 

Figure 3.6: Rich virtual inspection examples 

Physical interaction models 

Another class of systems models the physical interaction between the customer and the 

product. These simulations typically model tangible aspects of the consumption 

experience, such as sensory or physical outcomes. Virtual reality is an obvious example; 

others include the virtual model systems of Lands' End and Clairol (shown in Figure 

3.7), both of which predict appearance outcomes associated with using their products. 

Physical interaction systems differ from the systems described earlier because they 

show use in a personalized context. That is, the focus is on the shopper’s interaction 

with the product rather than the product as a discrete entity.  
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Figure 3.7: Physical interaction simulation provided by Clairol 

The Clairol system is typical of this approach. Using this system, a shopper can upload 

a digital self-portrait (or use a store-supplied model) and simulate the effect of hair 

color products on that image. Other attempts to replicate real-world interactions include 

taste simulators (Iwata et al. 2004), and smell simulations (Wagner et al. 1998, 

Biersdorfer 2000, Knauss 2001, Aronssohn 2004). 

 37



Chapter 3 

3.3.3. Virtual shop assistant (assisted discovery) 

Another class of system provides assisted discovery in the form of advice, arguably 

simulating the real-world shop assistant. These systems described can support both 

search and evaluation activities. For example, the Lands’ End Shop “swim finder” 

(Figure 3.9) can be used to locate products for particular goals, as well as identify 

specific goals or activities that suit the product in question. Shop assistant systems 

provide one of three types of advice: technical (suitability for purpose), similarity with 

other items (item A is similar to item B), and emotional outcome advice (you will enjoy 

A, and not enjoy B). 

Figure 3.8: Selecting clothing to achieve defined objectives (Lands' End 2006) 

Technical advice 

Technical advice provides information about the suitability of a product for specific 

activities or goals. Therefore, like virtual inspection tools, technical advice focuses on 

the product, particularly technical capabilities. The drug interaction advisor in Figure 

3.9 (bottom right) is a clear example of this type of function. The advice is based purely 

on product attributes, and does not consider personal preferences. The Brown Brothers 

recipe finder has a similar technical emphasis in recommending foods for wines based 

on taste characteristics (or recommending wines to suit specific ingredients or flavors). 
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The Lands’ End “Swim comparison guide” implicitly addresses personal preferences, 

although the method used is, once again, technical. The swimwear guide suggests 

clothing that can help women achieve a specific appearance-related goal, such as 

lengthen legs, and summarizes the capabilities of each item in a table. Hyperlinks to 

more detailed explanations of how products help the shopper achieve the various goals 

are also provided in these tables. 

  
 Food suggestions (Brown Brothers 2006)  Drug interaction advice (drugstore.com 2006) 

Figure 3.9: Wine and drug technical advice examples 

Similarity advice 

The second type of assisted discovery mechanism uses a variety of statistical and human 

assisted techniques to recommend products. Three broad types of similarity advice are 

possible: item-to-item similarity (that two items are conceptually similar), item 

complementarity (that one item should be purchased with another), and group 

membership (classification of item attributes).  

The two examples in Figure 3.10 show the similarity and complementarity versions of 

this technique. On the left, the Reel.com “Movie Matches” screen is an example of a 

similarity suggestion; in this case, “close movie matches” shows a list of movies that 

are regarded as similar (in an unspecified way) to “The Chronicles of Narnia.” In terms 

of how this can be used as part of evaluation activities, the advice is a form of analogy: 

the qualities of an unseen movie can be better understood through other similar movies. 

The information in the specific example shown indicates that people who enjoyed “The 
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Dark Crystal” and “Labyrinth” should consider seeing “The Chronicles of Narnia” (or 

vice versa). Technically, this approach can be implemented using standard data mining 

techniques such as memory-based reasoning or cluster detection. 

 Movie suggestions (reel.com 2006)  Clothing suggestions (Lands' End 2006) 

Figure 3.10: Similarity advice examples  

On the right, the Lands’ End “great go togethers” section (circled) is an example of the 

complementarity approach: suggesting clothing and accessories to suit the swimsuit 

shown on the models. This function is conceptually identical to the “Better Together” 

recommender system used by Amazon.com. The market basket analysis (“people who 

bought this item also bought…”) variant of collaborative filtering is, arguably, also an 

example of the complementarity approach in that people probably buy complementary 

items together rather than substitutes or unrelated items. The service can be argued to be 

an evaluation assistant to the extent that the evaluation (and eventual purchase) is not an 

isolated activity, but instead forms part of a series of related transactions. 

The group membership variant of this method provides advice about conceptual 

similarities between the item and general classes of items (rather than specific items). In 

other words, it classifies as opposed to drawing a specific analogy. Classifying describes 

an item in terms of a genre or style, and so helps build a high-level conceptual 

understanding. The categories used can be dynamic (most frequently purchased) or 

stable (music style), and can be extensive (the whole store) or narrow (region or interest 

group). 
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Emotional outcome models 

The final type of simulation technology covered in this section simulates emotional 

outcomes. Emotional simulations model the subjective, intangible responses associated 

with the product experience. That is, rather than attempt to replicate a real-world 

experience, these algorithms predict the emotions and attitudes likely to occur as a 

result of direct experience (see / hear / smell / taste / touch / use). A simple implementation of 

this method is to show the top-selling item in a product class. The recommendation 

logic for such a system is something like: “the majority of shoppers buy this item; you 

are a shopper, so you might prefer this item to the others on offer.”  

 
Figure 3.11: Emotional response predictions made by MovieLens 

Recommender systems, such as MovieLens (shown above in Figure 3.11) and Amazon's 

suggestions, use complex algorithms to model the preferences of individual 

shoppers/users, but are otherwise conceptually similar to the top-seller heuristic. A 

possible downfall of theses systems is that, in most cases, the type of emotional 
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response is not specified. For example, MovieLens states "the predictions you get are 

personalized to your tastes," (MovieLens 2006) without specifying what type of "tastes" 

it is predicting. The list of recommended movies therefore includes a wide range of 

emotional responses such as movies that will make you laugh, movies that make you 

cry, and movies you will want to see with someone else. Amazon is similarly vague 

with its claim that it determines “your interests by examining the items you've 

purchased, items you've told us you own, and items you've rated” (Amazon.com 2006). 

The MovieLens and Amazon recommender systems use collaborative filtering 

algorithms to predict preferences. The wine recommender provided by Best Cellars 

(shown in Figure 3.12) is slightly different in that it uses a rudimentary expert system to 

assess taste preferences. MovieLens and Best Cellars are similar, however, in that both 

model customer preferences via algorithms, and use the results to recommend specific 

products. MovieLens is particularly interesting in this regard because the predictions are 

fine-grained (to the nearest half-star), implying a high level of accuracy in emotional 

predictions. Note the variation in the sample of predictions shown for 2005 releases, 

ranging from 2.5 (between OK and fairly bad) to 4.5 (will enjoy greatly). 

Figure 3.12: Taste preference match system at Best Cellars 

This technique relies on algorithms that create a model of personal preferences using 

information about both the customer being modeled and the preferences of other 

customers. The intent is to simulate a personal (one-to-one) relationship where a seller 

offers advice based on knowledge of the customers preferences. In principle, this 
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method could be implemented using human opinions, but the processing load would 

only be manageable for small datasets. Using algorithms allows this technique to scale 

efficiently to large datasets, large numbers of participants, and frequent updates.  

Note that although emotional modeling is based on community data (e.g. other 

customers), the technique is not community-oriented. The community input is, in a 

sense, incidental because the intent is not to generate community-based 

recommendations, but to predict an emotional response. Another reason why emotional 

modeling is also not community-based is that the output is a self-focused prediction; the 

experiences of other people (descriptive and historical accounts) are hidden from the 

target user. The database of community inputs therefore does not constitute a 

community as such, but actually serves as a surrogate for expert knowledge. The output 

refers indirectly to a community (or rather their values), but the aim is really to simulate 

a sensitive interaction with the focal consumer. 
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3.3.4. Word-of-mouth 

The word-of-mouth classification refers to vicarious experience approaches in which 

evaluation is supported using reports of the past experiences of other people. Ideally, a 

word-of-mouth network is a collection of historical accounts of personal experience 

from multiple independent contributors. It potentially addresses some of the limitations 

of direct experience described earlier in this thesis. For example, reports from multiple 

contributors may provide insight into quality variations between items (e.g. does 

everyone experience the same problem), and each contributor may describe experience 

under different conditions, and for different lengths of time. Word-of-mouth systems 

tend to be constructed as either expert forums or customer forums. The manner in which 

credentials are established differs markedly between these systems, and each contains a 

qualitatively different type of experience report. 

Expert review 

In principle, an expert review is an assessment based on deep and extensive domain 

knowledge, and may make use of technical test equipment and procedures unavailable 

to the ordinary consumer. A sample of an expert review is shown in Figure 3.13.  

In general, expert review systems tend to supply a small number of detailed opinions 

from highly credible sources, with reviewer credentials established via the writer’s 

professional affiliation (e.g. reviewer for PC Week), although some reviewers are well 

known and use their personal fame and reputation for this purpose (e.g. Leonard 

Maltin’s movie reviews at www.leonardmaltin.com). Some vendors sponsor such expert 

reports (e.g. PCWeek), whereas others provide a link to an external provider. In many 

cases, the affiliation is with a body that has built a reputation for high quality reviews, 

such as the New York Times Book Review. In theory, the reputation represents a 

safeguard over the quality of the review because the author has an incentive to maintain 

the quality of the “brand.” 

The main disadvantages of expert assessments are (i) the deep domain knowledge held 

by the reviewer may be difficult to communicate to a non-expert audience; (ii) the 
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reviewer and the reader may have incompatible preferences or perspectives, and so the 

advice may not always be inappropriate; and (iii) the small number of expert reviews 

typically available means that atypical experiences or biased reports are harder to 

identify. 

 
Figure 3.13: Reviews at shopping.com from customers (left) and experts (right column) 

Customer review 

The alternative to an expert review is a customer review forum such as the Whole Latte 

Love espresso machine forum shown in Figure 3.14. This form of vicarious experience 

typically emphasizes many brief reports of experience (breadth of experience) rather 

than the small number of in-depth assessments found in expert reviews. The advantage 

of this type of information is that opinions and anecdotes are potentially valuable forms 

of “soft” information, particularly for goods with a substantial experience component. 

Problems with customer assessments include: (i) they may incomplete in significant 

 45



Chapter 3 

 46

respects; (ii) the sample of customers may unrepresentative; and (iii) the reviewer may 

not be sufficiently competent to make an accurate assessment. In addition, this type of 

word-of-mouth system is subject to what might be termed a “shallow market” problem. 

That is, assuming that only a small proportion of customers submit reviews, retailers 

with a small client base may find that few, if any, of their products are assessed. 
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Figure 3.14: Customer reviews - WholeLatteLove.com 

Many sites have a rating system to grade non-professional reviewers. For example, on 

the Whole Latte Love site, contributors describe their credentials in several ways, 

including overall experience and other machines used. This feature may be useful as a 

type of filter to help consumers determine the significance of each opinion, and which 

opinions to use. Many other sites, including Amazon.com and Shopping.com have 

developed systems that provide additional information about both the reviews (how 

many people found a given review helpful), and the reviewers (attaching labels/badges 

such as lead reviewer or top 10 reviewer). Shopping.com also allows readers to exclude 

specified reviewers from the list provided. 
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3.4. Classification of selected systems 
Table 3.2 (below) lists the evaluation support techniques provided on a selection of Web 

sites using the categories just described. In most cases, a brief description of the 

technology is provided (unless it has already been described). 

Site Product description Technology 

Traditional catalog   
altraeasy.com.au Groceries (supermarket) Catalog 

MyanmarVJMJewel.com Jewelry Catalog (Expensive jewelry using a standard e-shop interface)

Safeway.com (USA) Groceries (supermarket) Catalog 

Self-assessment   

Amazon.com 
General merchandise 
(including books, music, 
& consumer electronics)

All self-assessment, assisted assessment, and community 
assessment methods 

bestcellars.com Wine Similarity 
Emotional prediction 

BriggsandStratton.com Lawn mowers Technical advice (multi-attribute, weighted-additive DSS) 

Clairol.com Hair color Interactive virtual model shows product on customer 

Clubmed.com Vacations Virtual inspection (Hyperlinked 360° images simulate a tour of 
Club Med holiday villages) 

Cooking.com Cooking products 
Technical advice (how to select a knife, bread-maker, etc.) 
Emotional outcome (best sellers) 
Customer word-of-mouth assessment of some products 

Dell.com Computers Virtual inspection (multiple-viewpoint images of products. Can 
rotate and enlarge interactively using a mouse) 

JCrew.com Clothing 
Technical advice (Select swimsuit for specific purpose - e.g. 
enhance legs). 
Virtual inspection (change style & color of swimsuit on model) 

Landsend.com Clothing 

Virtual inspection (Can enlarge images and change color of 
swimsuits shown in photographs of models) 
Physical interaction ("My virtual model") 
Technical advice (Select swimsuit according to purpose). 
Similarity advice (Recommends "Great go togethers") 

Now-india.com Jewelry Virtual inspection (360° view of jewelry) 

planshouse.com Plans for houses, 
sheds, decks, etc. 

Physical interaction (QuickTime-based interactive simulation 
of the appearance of structures built using plans) 

stampauctionnetwork Collectible Stamps Virtual inspection (Detailed photograph of actual item) 

styleshop.com Clothing Virtual inspection (Uses color calibration software to show 
colors accurately) 

Community assessment  

chocolategarden.com Chocolate Customer word-of-mouth (testimonials) 
Expert word-of-mouth (external reviews) 

Shopping.com / 
Epinions.com Varies Expert word-of-mouth 

Customer word-of-mouth 

WholeLatteLove.com Espresso machines 
Customer word-of-mouth (customer reviews, customers rate 
their expertise) 
Virtual inspection (movies, flash animations) 

Wizards.com Trading cards Customer word-of-mouth (on-line community forums) 

Table 3.2: Sample support technologies found 
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3.5. An evaluation-support taxonomy 
The categories just described form a taxonomy of evaluation support technologies. 

Figure 3.15 illustrates the relationships and differences between these categories in 

cladogram format – a tree diagram in which each branch (technically called a clade) 

represents a mutually exclusive classification. Attributes are described using a three-

level hierarchy comprising: community type (level 1), discovery method (level 2), and 

technology focus (level 3). Within each level, technologies are distinguished using a 

branch structure, with each branch derived from a “grounded” analysis of current 

practice, and based on observable characteristics rather than the underlying 

recommender/simulation technology. Every label therefore represents a fundamental 

distinction between systems (although the degree of specificity varies by level); for 

example, a method cannot be classified simultaneously as both a physical model and an 

emotional model, although it is possible to implement multiple approaches on a single 

Web page. 

Evaluation support technologies

Word-of-mouth
(community discovery)

Expert
(technical)

Customer
(experiential)

Self-assessment

Discovery method
(subcategories)

Community type
(major categories)

Technology
focus

Core concept

Examination
(self-discovery)

Shop assistant
(assisted discovery)

Traditional
Catalog

Technology-
enhanced method

A priori assessment 
Focus on objectives/outcomes or personal preferences.

Simulates examination or use of product, or personal 
relationship between customer and vendor

Ex post reports from community 
members (vicarious experience).
Simulates opinion-sharing in an 

informal person-to-person network

Physical
interaction

(simulated use)

Virtual
inspection
(attribute)

Predict emotion
or attitude

Similarity
advice

Technical
advice

Community assessment

 
Figure 3.15: Evaluation support taxonomy 

Classification at the community type level depends on the type of simulation conducted 

by the technology. For the self-assessment branch, the technology simulates inspection 
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(examination), use of a product, or the personal relationship between the customer and 

the vendor. A priori assessment is emphasized in this classification branch. That is, the 

assessment is designed to predict outcomes before purchase in a type of personal virtual 

discovery process. 

In the community assessment branch, technology simulates the informal person-to-

person sharing of opinions about suppliers and products that occurs in traditional word-

of-mouth networks. The information provided by these networks differs markedly from 

that found in the self-assessment oriented systems. Self-assessment systems predict 

what will happen in a direct manner by simulating or advising about future events. 

Community assessments, in contrast, are accounts of prior experience (ex post) shared 

throughout the network, from one community member to another, and so are historical 

and reflective (what happened). Community assessments therefore predict the future 

indirectly via references to the past experiences of other people. 

Within the discovery method subcategory, technologies are divided into three mutually 

exclusive groups: self-discovery (virtual reality), assisted discovery (virtual assistant), 

and community discovery (virtual community). Self-discovery methods model the item 

itself so that the user can engage in a type of simulated direct experience to learn about 

and assess a product. This classification separates methods according to the type of 

learning activity performed: product inspection or learning-though-use.  

Assisted discovery methods model store advice, particularly relying on models of 

outcomes rather than models of the physical item. For example, the emotional 

prediction method models the shopper’s subjective response, effectively predicting the 

likely outcome of self-discovery methods without the need for engaging in the costly 

and time-consuming learning-through-use process. 

Finally, community discovery methods model word-of-mouth communities. Both 

methods in this classification group provide ex post accounts of experience. Within the 

group, however, methods are classified according to who provides the advice. The 

classification mechanism used here therefore differs somewhat from that used for the 

self-discovery group (activity), although in both cases, the classification is nevertheless 
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derived from analysis of observable characteristics, and groups separated according to 

the presence or absence of an attribute. 

Examples of the technologies associated with these discovery methods were described 

earlier, and so will not be repeated here. Instead, I will next describe some of the 

evaluation tasks that can (potentially) be addressed by the technologies mentioned at the 

lowest level of the taxonomy. Sample questions are shown in Table 3.3 along with 

technologies able to help answer each question.  

Task Data known by shopper Potential method(s) 

What new products might I like? 
Favorite item 
Past purchases 

Similarity advice (analogy) 
Similarity advice (complement)
Emotional prediction 

How will I feel after watching 
this movie? 

Movie name 
Responses to other movies 

Emotional prediction (but no 
current system predicts a 
specific emotional response) 

How does it work? Item name 
Virtual inspection 
Physical interaction 

Is this item reliable? Item name 
Expert assessment 
Customer assessment 

What happens if it breaks? Item name Customer assessment 
How much sound distortion 
does this music player produce? Name of music player Expert assessment 

What gift can I give to 
someone? An item already owned 

Similarity advice (analogy) 
Similarity advice (complement)

What product might help me to 
lower my golf handicap? Skills that need improving Technical advice 

Table 3.3: Suitability of technologies for assisting with different tasks 

The point in the evaluation process at which each question is asked differs between 

questions, and this difference dictates the type of method suggested. For example, the 

last question, “What product might help me to lower my golf handicap?” is likely to be 

asked before a product has been selected (the search phase). The method suggested 

therefore cannot assume that any item is currently under consideration, and so needs to 

support both search and evaluation activities. Technical advice is the only method that 

fulfils these criteria. Community assessment methods may also provide useful advice, 

but as currently implemented in e-commerce systems, they require selection of a 
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specific item before advice can be accessed. As a result, they provide little support for 

the type of search activity required to answer the sample goal-focused question. 

3.6. Conclusion 
The major issue addressed here is how to support the product evaluation stage of 

Internet-based transactions, particularly for physical goods, which can only be 

experienced online in a vicarious manner. The main contribution of this chapter 

therefore lies in the taxonomy of product evaluation support mechanisms presented. 

Many effects of information format on decision-making have been investigated in prior 

research, and the principles involved are reasonably well understood, although often not 

implemented. Less is known about the trade-offs inherent in the choice of evaluation 

support technology.  

The remaining chapters of this thesis develop and test theory related to these concepts. 

Researching these issues further should improve our conceptual understanding of 

technology use and acceptance for online shopping, and help developers to provide 

better-quality on-line retail systems. 
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Research design 

 

 

4.1. Introduction 
Up to this point, the context for this research has been established by describing the 

environment in which this research is situated from research-based and practice-based 

perspectives. Chapter 2 (literature review) describes the research-based context for this 

research, while Chapter 3 (preliminary investigation) describes the types of evaluation 

support systems available by documenting and classifying the variety of online 

evaluation support technologies currently implemented in practice. Together, Chapters 2 

and 3 form the foundation for this study and so are critically important parts of the 

research. This chapter describes their place in the larger research program that was 

derived from that introductory work by specifying the focus of the subsequent in-depth 

theory development and hypothesis-testing activities described throughout the 

remainder of this thesis. 

4.2. Primary research question 
The review of research related to Internet-based retail sales described the research 

environment for this study. Through this review, four research gaps were identified that 

together point to the topic investigated here. These gaps relate to our understanding of 

(1) the evaluation of products using Internet-based information, (2) evaluation of 

physical products, (3) customer-attitudes towards technologies as evaluation-support 

tools, and (4) the effectiveness of commercially available technologies (as opposed to 

novel technologies). 
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1. Evaluation phase 

As outlined in Chapter 2, a significant amount of research work has focused on search 

activities, covering technical topics such as search engine efficiency and accuracy, and 

shopper-oriented topics such as how people locate Web sites of interest. A large amount 

of past research has also investigated a variety of influences on the purchase decision. 

Conceptually, product evaluation activities occur between the search and purchase 

phases, and so form a critically important part of the purchase process. Despite the 

importance of evaluation in the purchase process, very little research into this phase has 

been conducted, and so it is currently unclear how best to support evaluation activities.  

2. Physical products  

A large amount of evaluation-relevant work has focused on digital products, such as 

airline tickets, music, ring-tones and software. Comparatively little work has focused on 

issues related to finding, evaluating, and purchasing physical goods online. The lack of 

research work in this area is unfortunate from both a research perspective and an 

economic perspective. The research issue is that some very different conceptual issues 

are likely to be important when buying and selling physical products. The economic 

issue is that physical products, particularly computer hardware and clothing, are 

amongst the most frequently purchased items in retail e-commerce (U.S. Census Bureau 

2005).  

3. The customer 

The lack of research attention to evaluation activities is actually only part of the 

research gap. An equally important issue is that the majority of research into online 

retailing has focused on employee or vendor-relevant issues, such as transaction 

throughput, profitability or sales volume. Comparatively little work has adopted the 

buyer’s perspective, resulting in significant gaps in our knowledge of customer-relevant 

issues in online shopping. 
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4. Current practice 

The final element of the research gap explored in this thesis is the lack of attention to 

current practice. Many studies have investigated novel evaluation-relevant technologies 

such as smell and taste simulators, and immersive virtual reality environments. To some 

extent, such “proof of concept” applications, which go beyond the boundaries of current 

practice, epitomize the difference between research and practice in a practical discipline 

such as Information Systems. However, there is also a place for studies that assess the 

effectiveness of current practice. This latter type of study has been relatively 

uncommon, with the result that while many emergent technologies have been shown to 

be feasible, the types of mainstream technologies available and their capabilities are still 

not well understood. The taxonomy of evaluation-support technologies, derived from 

the review of current practice conducted at the start of this project and reported in 

Chapter 3, was a response to this need to better understand existing technologies. 

Together, these four gaps indicate a need to assess the success of retail e-commerce 

technologies from the shopper’s perspective when used to support evaluation of 

physical products. Previous chapters have described the characteristics of current 

technologies (Chapter 3), and the issues investigated in prior research (Chapter 2). 

Because the technologies of interest are Internet-based, the question of how to present 

product information in a way that satisfies the needs of shoppers is (at least partly) a 

system design issue. Investigating success, in this context, means assessing systems 

using measures relevant to both the shopper and the product assessment activity. This 

problem is expressed more formally as the following research question:  

What representation techniques are most helpful to the customer for evaluating 

physical products when evaluation is conducted online? 

The requirement to assess systems from the shopper’s perspective suggests two 

evaluation approaches. The first of these evaluation approaches involves assessing 

attitudes towards specified technologies, particularly the perceived effectiveness of each 

technology as an evaluation support tool. However, product evaluation is a highly 

personal activity: the same product can mean different things to different people. A 

second approach, therefore, is to examine the effectiveness of systems from an 
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individual difference perspective. The previous chapter proposed that each of the 

systems classified is potentially useful when evaluating products, with each useful for 

answering different types of evaluation-relevant questions. The second half of the next 

chapter extends this argument by arguing that an individual’s perception of a product 

largely determines both the type of evaluation undertaken and the perceived usefulness 

of any given system. Both the system-focused approach and the individual-difference 

approach are explored in some depth in the next chapter. 

For both types of analysis, traditional end-user oriented measures, such as ease-of-use 

and usefulness, are potentially relevant, provided they are framed in terms of the 

product evaluation activity. Assessment relevant issues include the extent to which a 

representation is considered informative, credible, easy to interpret, or useful. These 

measurement issues are explored in more detail in Chapter 6. 

4.3. Research activities 
At the start of this research, comparatively little research had been conducted into ways 

in which products can be described online. The analysis of current practice reported in 

the previous chapter was therefore a necessary first step in this research program. That 

preliminary study is the first of the four activity phases defined for this research 

program: 

1) identification and classification of key conceptual phenomena;  

2) development of detailed theoretical principles related to these phenomena; 

3) development of appropriate measures to test these theoretical principles; and  

4) empirical testing of the principles in a series of controlled experiments.  

The overall structure of the thesis, including specific sections where these research 

activities are described is shown in Figure 4.1. The diagram repeats the chapter listing 

shown at the end of Chapter 1, but overlays that list with the four research activities.  
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Figure 4.1: Research activities performed in this thesis 

The first activity, identify and classify evaluation support techniques, has already been 

described in Chapter 2 (literature review) and Chapter 3 (preliminary investigation). 

These chapters set the context for the remainder of the thesis by describing the theory 

and practice elements of the environment in which this research project is set. This 

phase was required to find research gaps and to relate them to current practice. It used 

grounded research methods to document and classify empirical data (observations of 

Web site components), and was required as a first step towards understanding the range 

of factors likely to affect evaluation. This identification/classification phase also frames 

the research program by providing a mechanism for understanding the conceptual 
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characteristics of specific systems, and the relationships between different types of 

systems. In defining these conceptual characteristics, the first phase has answered 

subsidiary research question 1: 

sRQ1. What technologies are available to shoppers when evaluating physical 
products online, and how do they assist in the evaluation process? 

Theoretical principles to explain the effectiveness of the systems described in the 

exploratory work were developed in Phase 2. The theory and formal hypotheses 

resulting from that work are detailed in Chapter 5. These principles are organized 

around two system success models, one with a broad system success focus, and the 

other explaining the impact of individual differences on perceptions. The third research 

phase, development of appropriate measures, is derived from these theoretical models. 

The major activities in Phase 3 are the development of measures, based on both 

quantitative and qualitative data (Chapter 6), and the design of materials and procedures 

for use in the experiments (Chapter 7). The final phase, empirical testing, is the point at 

which all prior phases converge. This testing is conducted in a series of controlled 

experiments, and analyzed using quantitative and qualitative methods to assess survey 

and interview data (Chapters 8 and 9). Together, phases 2, 3, and 4 complete the 

research program by answering two subsidiary research questions: 

sRQ2. How does the online communication style used (with particular focus on 
standard catalogues, interactive personalized illustrations, and word-of-
mouth communities) affect the product evaluation process and the 
perceived value of an online store? 

and 

sRQ3. In what way do individual differences, in the form of self-image importance 
and information seeking preferences affect the perceived value of different 
representations? 

4.4. Data gathering and analysis methods 
Two sets of data gathering activities are shown in the diagram, one in the initial 

exploratory phase (reported in Chapter 3), and another in the final theory-testing phase 
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(Chapters 7, 8, and 9). Both are empirical although each employed a substantially 

different methodology. These methodologies are described next. 

4.4.1. Exploratory research (review of current practice) 

The exploratory phase of this project was designed to assess current practice, and in 

doing so, develop the research context for the remainder of the study. The aim of this 

phase, stated more precisely, was to document the mechanisms currently used to enable 

product evaluation, classify them into a high-level taxonomy, and to use this taxonomy 

as the focus for subsequent research activities. To help ensure rigor in data collection 

and analysis, data gathering procedures were based on a system walkthrough method 

(structured and detailed examination of a system in use), while analysis used Strauss 

and Corbin’s (1998) grounded methodology. 

This combined approach was required due to the lack of theory and research into the 

online product evaluation topic. In particular, at the start of this research program, the 

variety of Internet-based methods used to communicate information about physical 

products was unclear. Formal evaluation of the impact of these communication methods 

could not proceed until they had been identified and classified. 

4.4.2. Experimental work 

Data gathering 

Data gathering for the theory-testing phase (Phase 4) was performed using a controlled 

experiment with a true-experiment design (i.e. use of a control group, and random 

allocation of subjects to treatment groups). A true experiment design was used to ensure 

that theory testing was as strong as possible. Conceptually, the experiments involved 

creating multiple equivalent groups, administering treatments, and then determining 

whether the phenomena observed differed systematically according to the treatments 

administered. For this research, group equivalence was achieved via random 

assignment, with the aim of distributing extraneous influences randomly throughout the 

treatment groups (probabilistic equivalence). As an additional control measure, 
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potentially confounding factors were measured, and their effects tested in ex post 

quantitative analysis. 

Materials examined 

In e-commerce research, the materials/cues used as the basis for data collection are 

generally either developed by the researchers (e.g. Li et al. 2003), or are live stores 

which participants visit to perform specified tasks (e.g. Jarvenpaa et al. 2000). In this 

research, participants examined live e-store web pages, or realistic facsimiles of those 

pages. The use of live web pages addresses some important external validity issues. In 

particular, using real stores and products counters any suggestion that the materials are 

not commercially viable, not representative of commercial systems, or not 

professionally designed. Indeed, because the systems are real, the experiment has 

benefited from the substantial development, testing, and maintenance efforts of the 

numerous professional programmers who have worked on the systems. Furthermore, 

because other people had developed the systems, no-one involved with the experiment 

had any emotional investment in the systems or the outcome of the evaluations. A risk 

of using live e-stores, however, is the lack of control over changes to the product range 

and site downtime. This risk was evident during the pilot-test phase when a store 

targeted for testing closed permanently (Australian retailer, David Jones). 

The alternative to using live e-commerce sites is for researchers to develop and test their 

own system. The developing-and-test method has a number of potential advantages. For 

example, novel technologies not currently in use on commercial Web sites can only be 

assessed using this method. Furthermore, it provides full control over the design of the 

system and the information provided. A possible problem, however, is an apparent 

tendency for researchers to emphasize positive aspects of the system they have 

developed, and excuse negative results by referring to “teething problems” with the 

technology. For example, Urban et al. (2000) developed and tested a prototype “virtual 

advisor” system to assist customers shopping for trucks. The authors’ main 

recommendation is typical of this style of research: “…we feel that virtual advisors 

represent the best approach to helping individual customers make the correct decision 

on the basis of full information, learning and shopping help” (p. 47). This conclusion 
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may be correct; virtual advisers might in fact be the “best” approach. A significant 

amount of effort and testing is required to produce such systems, and many unworkable 

designs would have been rejected in the process. The point remains, however, that most 

of the “we-built-and-tested-a-system” style of research contains few (if any) negative 

results.  

The main alternative to the develop-your-own technology approach is to design data 

gathering activities around use of a commercial Web site. This method has the 

advantage that, because the businesses and products are real, findings can be argued to 

have a high level of external validity. Furthermore, with a lower level of “ownership” of 

the system by researchers, evaluation of results should arguably be more objective. 

Disadvantages include a reduced ability to evaluate novel technologies, potentially less 

control over design and content, and the possibility that differing levels of prior 

knowledge about the company or products will contaminate results.  

4.5. Conclusion 
This chapter has elaborated the research gap implied by the previous two chapters, and 

justified the overall project, the research design, and the methods used. The next chapter 

develops theory, focusing on the evaluation-relevant system-success issues described at 

the start of this chapter.  
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Chapter 5. 
 
Theory and hypotheses 

 

 

5.1. Introduction 
This chapter expands on the main research question and the final two subsidiary 

research questions proposed in Chapter 4 by drawing together the strands of literature 

reviewed to date, and developing the hypotheses that form the basis of the empirical 

work described in later chapters. The research methods and measures (including 

development and validation procedures) used to test these hypotheses are described in 

detail in chapters 6and 7. 

Following the introduction (Section 1) and reflection on work completed to this point 

(Section 2), this chapter is divided into two main sections, one for each of the final two 

subsidiary research questions, which explore system-level effects and individual-

difference effects respectively. System-level effects are explored first, in Section 3, 

which develops theory about the impact on system success measures of the self-

assessment and online community evaluation support methods described in the previous 

chapter. It expands on descriptions of system types in Chapter 3 by describing in more 

detail the requirements for self-discovery to be a successful strategy, as well as both the 

determinants of credibility and the impact of credibility on perceptions of a system. 

Individual-difference effects are explored in Section 4. Value-expressiveness and 

product involvement theories are developed separately, and six hypotheses proposed. 
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5.2. Primary research question revisited 
Before developing any substantial theory, it is worth summarizing what has been argued 

up to this point. In terms of the widely used Engel-Kollat-Blackwell model of the 

purchase process, my primary focus is on the evaluation phase of a transaction, rather 

than the ultimate purchase decision. The taxonomy illustrates the pivotal role of 

evaluation in the purchase process: once a potentially suitable item has been located 

(search phase), the purchase decision cannot be made without some form of evaluation. 

Logically, the type of information provided must have a direct effect on the manner and 

extent to which a product can be evaluated, and hence, on the ultimate purchase 

decision. A key problem, therefore, is how best to communicate the product experience 

as opposed to the attributes of the item.  

The primary research question addressed in this thesis is derived from that problem and 

framed in terms of customer information requirements: 

What representation techniques are most helpful to the customer for 
evaluating physical products when evaluation is conducted online?

In the earlier chapters, I observed that in online shopping environments, all experience 

of physical goods must be indirect unless the consumer has already purchased the 

products on offer. I also pointed out that although digital communication prevents 

consumers from experiencing physical goods directly, digital goods such as software 

can be experienced directly. Nevertheless, practical limitations restrict the extent to 

which digital goods can be evaluated in this manner. The product evaluation problem 

addressed in this thesis is therefore a pervasive problem for shoppers in general. Taking 

a broad perspective on this problem, the need for indirect evaluation when assessing 

physical goods online is really just a new setting for a problem faced by traders since 

the earliest days of commerce. That is, testing goods directly before purchase is often 

not possible; vicarious experience must then be used as a substitute for direct 

experience.  

The specific technologies examined in this thesis are recent Internet-based solutions to 

this problem. They share some characteristics with more traditional vicarious 
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experience mechanisms, such as advertising or word-of-mouth networks, and so some 

of the theory used in this thesis is drawn from the advertising and marketing literature. 

The technologies examined here are, however, substantially different to more traditional 

vicarious experience methods. In particular, traditional methods are typically restricted 

to a local community or small geographic area, any interaction between participants is 

usually conducted proximally (face-to-face), and the amount of information shared 

using these methods is highly constrained (e.g. 30 seconds for a television commercial). 

Internet-based methods, in contrast, can take advantage of many of the strengths of the 

Internet as a business environment, which include the Internet’s global presence, 

ubiquity, support for interactive activities, and its data storage and retrieval capabilities 

(Young and Johnston 2001). Due to this technology application theme, theory used here 

is also drawn from the Information Systems literature. 

5.3. Personalization and Word-of-mouth 
In Chapter 3, I addressed Subsidiary Research Question 1 by developing a taxonomy of 

online experience mechanisms, and used it as the basis for predicting the types of 

information that should be best suited to describing different types of product. In this 

section, I use those concepts as the foundation for theory-based propositions to address 

Subsidiary Research Question 2: 

How does the online communication style used (with particular focus on 
standard catalogues, interactive personalized illustrations, and word-of-mouth 
communities) affect the product evaluation process and the perceived value of 
an online store?

The theory particularly addresses customer perceptions of the credibility and 

informativeness of information shown using the one-to-one and one-to-many models, 

and the factors that influence these variables.  

5.3.1. Personalization 

Figure 5.1 highlights the elements of the vicarious experience research taxonomy I 

address in this section, examination (self-discovery) techniques, focusing on their 
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perceived value as product evaluation aids. A narrow focus has been adopted mainly for 

the pragmatic reason that the research model is too extensive to address fully within the 

time and resource constraints of a single study. The elements examined here have been 

selected because of their usefulness in answering the research question of how 

representative interaction designs help customers to evaluate products.  

Evaluation support technologies
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(community discovery)

Expert
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Self-assessment

Discovery method
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Community type
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Shop assistant
(assisted discovery)
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A priori assessment 
Focus on objectives/outcomes or personal preferences.

Simulates examination or use of product, or personal 
relationship between customer and vendor
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informal person-to-person network
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inspection
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Predict emotion
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Similarity
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Technical
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Figure 5.1: Elements of the research taxonomy addressed with personalization theory 

Personalization and Informativeness  

Advocates of the use of personalization techniques as learning or shopping aids argue 

that personalization reduces the amount of irrelevant data displayed (Schafer et al. 

2001), and increases contextual familiarity (Ross et al. 1985) and self-relevance 

(Cordova and Lepper 1996). Familiarity and self-relevance, in turn, encourage a greater 

sense of engagement with the evaluation task and the information, as well as a greater 

motivation to learn about the subject matter presented (Reinig et al. 1988, Deci et al. 

1991). Making data more relevant is also believed to lessen the mental workload 

associated with evaluation, allowing attention to focus on what is displayed rather than 

the interface (Schonberg et al. 2000, Wang and Lin 2003). For example, personalized 

wine information could show the match with taste preferences; and personalized 
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information about a computer might rate its suitability for the activities typically 

performed by that customer.  

There is considerable evidence that when people identify with a character in an 

advertisement (or similar product depiction), they become more favorably disposed to 

and engaged with the information presented (Deshpande and Stayman 1994, Grier and 

Brumbaugh 2002). What would happen if we were to take this self-identification idea a 

step further, and utilize a customer’s own body, particularly the face, as a central 

element of a product depiction? Research into the “sense of self” has established that 

body image in general, and the face in particular, plays a central role in conceptions of 

who we are (Mead 1934, Rosen and Ross 1968). Logically, we might expect that 

individuals, presented with their own image, would find the material highly self-

relevant and engaging.  

In the context of the product evaluation activity, an argument for using this type of self-

image technique might be that it will increase contextual familiarity and self-relevance, 

create a greater sense of engagement with the evaluation task and the information, and 

improve motivation to learn about the product. Based on this argument, we should 

expect to find support for the following hypothesis: 

Hypothesis 1 Providing personalized product information will increase the overall level of 
informativeness experienced by a customer. 

Self-presentation effect 

A case can also be made that using this type of technology in product evaluation 

activities will not have such a uniformly positive effect, and may actually hinder 

learning about the product. Interacting with a computer model of one’s own face and/or 

body shape on screen is conceptually similar to interacting with a video or mirror 

image. Video and mirror images have been found, in numerous studies, to heighten 

body consciousness, and induce a sense of public self-awareness (e.g. Webb et al. 1989, 

Govern and Marsch 2001), a form of attention in which one is concerned about self-

image in relation to other people, particularly the attitudes of other people towards one’s 

self. The public self-awareness finding is significant; individuals in this state (related to 
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social anxiety) generally experience some level of discomfort and evaluation 

apprehension because they see themselves as the subject of others’ appraisal (Alden et 

al. 1992). They also tend to be distracted, ruminate on self-presentational concerns, and 

generally display impaired task performance (Burger 1987, 1989). A similar effect is 

believed to be responsible for the “choking under pressure” phenomenon commonly 

associated with sport (Baumeister 1984) and academic examinations (Beilock et al. 

2004). Indeed, any situation that involves or induces reflection on current or desired 

self-image (or both) has the potential to create self-presentation anxiety (Leary 1996, 

Leary and Kowalski 1997).  

Interacting with a computer model of one’s own face and/or body shape on screen is 

conceptually similar to interacting with a video or mirror image; one should therefore 

expect such models to increase levels of body consciousness and public self-awareness. 

To some extent, this logic has been confirmed empirically by Nass, Kim, and Lee 

(1998), in an experiment in which people played a computer game and interacted with 

an on-screen image of either their own face or another face. People who were presented 

with their own face perceived feedback to be more valid and objective but also showed 

a significantly higher level of public self-focused attention. 

In terms of the product-evaluation task, a virtual model is likely to be perceived as more 

engaging and self-relevant. However, because public self-awareness is heightened, 

feelings of anxiety about the attitudes of other people are likely, and the self-image 

relevant information in the image will receive substantial attention. Given that 

attentional resources are limited, increased attention to self-image information is likely 

to be at the expense of other types of product information, such as functional details. As 

a result, people who use a virtual model should be more aware of self-image 

information, and less aware of other types of information. This effect will be 

compounded if the interface is also unfamiliar, because a significant amount of attention 

will need to be allocated to simply using the technology. This leads to Hypothesis 2: 

Hypothesis 2: Personalizing product information will increase awareness of self-image 
related information, and reduce awareness of other types of product 
information. 
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Usefulness effect 

Finally, informativeness should also be related to the perceived usefulness of an online 

store (PUOS). Previous research into the applicability of the Technology Acceptance 

Model (TAM) to online shopping has found that PUOS is related to the extent to which 

information provided by the store enables the shopper to clarify ambiguity and enhance 

understanding of issues in a timely manner (Baty and Lee 1995, Chen et al. 2004). In 

other words, the online store was useful if it was informative. I therefore expect that 

online systems that provide the greatest support for the information gathering and 

analysis activities associated with product evaluation will be perceived as most useful.  

Pirolli and Card’s (1995, 1999) information foraging theory (IFT) also supports this 

contention. IFT posits that information search activities are responsible for a large 

proportion of end-user interaction with Web sites. In general, these search activities 

involve navigating from one site to another in an attempt to find so-called “high-yield” 

patches that provide the greatest amount of information per unit of effort spent. Because 

they provide useful information at low cost, paths to rich patches of information will 

generate greater user satisfaction and, in turn, tend to be used more. This leads to my 

third hypothesis:  

Hypothesis 3: Informativeness will predict perceived system usefulness. 
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5.3.2. Credibility and informativeness 

In this section, as highlighted in Figure 5.2, I continue the examination of evaluation 

support technologies, with the focus shifting from self-assessment methods to 

community-assessment methods. Some reference is made to physical interaction 

models, but the majority of theory developed here is specific to online word-of-mouth 

communities. 
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Figure 5.2: Elements of the taxonomy assessed with Signaling and Agency theories 

How to verify the quality of goods before purchase and the trustworthiness of a 

potential supplier of those goods are two of the oldest problems in commerce. In both 

cases, the underlying problem is one of information asymmetry: the vendor knows more 

than the customer about most issues relevant to the transaction (Akerlof 1970). As a 

result of this imbalance, the customer is exposed to a number of risks including adverse 

selection, where the supplier misrepresents an item’s true characteristics, and moral 

hazard in which a supplier cheats on quality (see Mishra et al. 1998 for a more detailed 

discussion). 
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Two solutions to these problems are discussed below. The first solution involves 

collecting information about the product or the vendor from a network of third-party 

information providers, referred to in the discussion as a word-of-mouth network. The 

second solution involves using quality signals provided by the vendor. 

Information about the product or vendor: Word-of-mouth networks 

Word-of-mouth networks, also called reputation systems or opinion forums, are a 

traditional solution to information asymmetry problems, and have been shown to be 

remarkably effective at inducing honesty in otherwise risky trading environments 

(Dellarocas 2003). In traditional terms, a word-of-mouth network is an informal person-

to-person network in which participants share opinions about customers, suppliers, and 

products (amongst other things).  

The operation of these networks is possibly best explained using Agency Theory 

(Jensen and Meckling 1976). Agency Theory is typically used to explain contract terms 

and information disclosure in manager-shareholder or company-employee relationships 

(e.g. Mak 1996). In principle, however, it applies to any principal-agent relationship 

where a principal (e.g. customer) enters into a contract with an agent (e.g. a vendor) for 

the agent to perform activities that are costly to the agent (e.g. supply goods of a 

specified quality), and for which an important aspect of the activity is difficult or costly 

for the principal to verify (e.g. the quality of the items that the vendor will supply). The 

main premise of Agency Theory is that principals and agents tend to behave in a self-

interested way. As a result, mutually beneficial outcomes will tend to occur only when 

the interests of the agent are aligned with those of the principal. 

In Agency Theory terms, a reputation network is a device that aligns the interests of the 

supplier (selling) with those of the customer (receiving goods of a specified quality). It 

achieves this alignment using the threat of future sanctions in response to opportunistic 

behavior. Specifically, transaction feedback allows members of a network to become 

aware of opportunistic behavior towards other members, and adjust their trading 

behavior accordingly; any opportunistic behavior should induce sanctions progressively 

as the behavior becomes known. Reputation networks therefore work best when 
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feedback contributors are honest and numerous, and when a large proportion of 

potential customers use the network. 

As a general rule, word-of-mouth verification works best when the information supplier 

and consumer “have a personal relationship that extends beyond the transaction for 

which verification is required” (Mann 1999, p. 2264). When participants have a 

personal relationship, the specific information supplied can be tailored to the particular 

needs of the receiver, and is unlikely to be biased. Of course, the disembodied nature of 

online communities means that personal relationships are generally not present between 

the opinion provider and those who read it. Significant weaknesses of Internet-based 

forums, therefore, are (1) the information is not specifically tailored to the needs of any 

reader, and (2) content can be manipulated in the form of false positive and negative 

messages posted by competing vendors. 

Despite this shortcoming, many Internet-based reputation systems have been developed 

to provide information about products (Amazon.com, shopping.com), vendors (eBay, 

Amazon Marketplace, shopping.com), and even customers (eBay). eBay’s reputation 

system, in which buyers and sellers rate each other, is particularly notable because it is 

believed to be largely responsible for the predominantly honest behavior between 

complete strangers observed in auctions, as well as eBay’s success as a business (Ba and 

Pavlou 2002). 

Paradoxically, one of the major strengths of a successful large-scale word-of-mouth 

network, the large volume of information available about trader behavior and the items 

traded, can also create significant inefficiencies in the form of so called “over-searching 

expenses” (Kenney and Klein 1983). Over-searching costs are largely (but not 

exclusively) opportunity costs: obtaining and processing information about product 

characteristics is costly to consumers in terms of the opportunity cost of time spent 

searching as well as associated expenditures such as connection and download fees, and 

information provider subscription fees (Bakos 1998). Over-searching therefore refers to 

the phenomenon that when consumers must select from a large volume of potential 

goods, the cumulative cost of evaluating all possibilities fully will be disproportionate 

to the purchase price (Kenney et al. 1983). 
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Information from the vendor: Customer bonds 

An apparent dilemma faced by consumers, therefore, is whether to use vendor 

representations or a word-of-mouth network as the primary or only information source. 

Vendor representations are associated with (1) high post-transaction costs due to the risk 

of moral hazard and opportunism, and (2) low pre-transaction costs in the form of low 

search costs. In contrast, word-of-mouth networks have (1) low post-transaction costs 

due to the lower risk of opportunistic behavior, and (2) high pre-transaction costs due to 

over-searching. One solution to this dilemma, commonly used by vendors, is signage 

and other highly visible, expensive, and non-salvageable (zero resale value) investments 

(Spence 1973).  

Investments that have these three characteristics (visible, expensive, and non-

salvageable) are known as “customer bonds” (Schelling 1960). They are useful 

indicators of the quality of a vendor and/or the products on offer, partly because they 

reduce search costs, but also because they only a worthwhile investment for vendors 

who expect to be in business for an extended period and to receive repeat business. That 

is, customer bonds signal vendor or product quality because continuing business is 

required to recoup the cost of an expensive sign with zero resale value. In fact, low-

quality “fly-by-night” operators who invest in customer bonds are likely to incur a 

capital loss because they have no returning customers (or continuing business) from 

which they can recover the cost of the bonds. 

Application to practice 

These problems and solutions apply to physical as well as online businesses. However, 

an obvious difference between traditional and online shopping environments is that in 

face-to-face transactions, customers can use a range of proximal cues to evaluate both 

the vendor and the product, whereas in online transactions, buyers must rely on 

electronic information when making judgments about both the vendor and the product. 

Clearly, the vendor cannot be observed directly in an online setting, so the online 

equivalent of proximal cues is the vendor’s own Web site, comprising design elements 

and information supplied by the vendor.  
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Logos, large signs, and non-functional “demonstration” products are effective quality 

signals in the physical world because they are obviously costly but have little or no 

resale value (Spence 1973). On Web sites, however, the cost of logos and signs is less 

apparent, and even the most expensive logo is worth little if it disappears when a 

shopper scrolls the Web page. A logo or sign on a Web page may therefore not be as 

effective a quality signal as the physical equivalent. 

Nevertheless, because the online system effectively is the vendor for Internet-based 

businesses, in principle, any conspicuous, expensive, and non-salvageable investment in 

the Web site could serve as a customer bond. Results from Fogg, Soohoo et al. (2002) 

support the proposition that investing in Web-site design increases credibility. They 

report “…the average consumer paid far more attention to the superficial aspects of a 

site, such as visual cues, than to its content” (p. 6).  

Fogg’s results suggest that online businesses that make noticeable investments in the 

design of a Web site or information about products (both non-salvageable) should be 

regarded as more credible. For example, Lands’ End and L.L. Bean use My Virtual 

Model, a third-party software product that lets customers build a virtual version of 

themselves and then try on clothes in a “virtual dressing room.” Eyeglasses.com uses a 

similar type of system called e Try It On that allows customers to “try on” eyewear 

(sunglasses and frames) online. These systems are part of the user-interface (and so are 

highly visible), are obviously expensive, and are clearly tied to the products and the 

online business, giving them little salvage value should the business fail. They therefore 

possess the key qualities of a customer bond, and so should act as a quality signal. In 

terms of the basic quality problem, vendors who use these systems should therefore be 

perceived as having a lower risk of adverse selection and moral hazard. Low adverse 

selection risk implies that the supplier will not just describe an item truthfully, but will 

also reveal the item’s true characteristics, thereby reducing the degree of information 

asymmetry in the transaction. Low moral hazard risk implies that the vendor can be 

trusted to deliver the correct item as specified. In other words, to the extent that the 

systems are perceived to be customer bonds, users will perceive both the vendor and the 
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information presented as more credible and informative. Extrapolating from these 

examples leads to my more general customer bond hypotheses: 

Hypothesis 4: Information provided by more complex shopping systems will be more 
credible than information on static Web page-based systems. 

and 

Hypothesis 5: Information credibility and informativeness are positively related. 

Agency Theory indicates that credibility is related to the perceived usefulness of 

product information and the online system supplying that information. Agency Theory 

has already been used to explain how word-of-mouth networks deter opportunistic 

behavior, but this theoretical perspective is also useful in predicting the usefulness of 

these systems, and, more generally, why shoppers may choose one online vendor over 

another. According to the “costly contracting” aspect of Agency Theory, the principal’s 

primary aim is to ensure that contracts with agents ensure that required outcomes are 

achieved using minimal monitoring and other agency costs (Williamson 1985). 

Williamson cites trust and uncertainty as two of the main determinants of these agency 

costs. Essentially, if high levels of trust are present, there is less need to verify claims 

(leading to a lower information verification cost), and less need to implement costly 

mechanisms that guard against opportunism. Similarly, the greater the level of 

uncertainty regarding events that might happen over the life of a contract, the greater the 

agency costs required to control (or compensate for) that uncertainty. 

Word-of-mouth forums potentially influence both trust and uncertainty. The feedback 

role of a forum means that discrepancies between assertions made by the vendor and 

actual product attributes (or performance) should be reflected in the forum. For a similar 

reason, feedback should also reduce the level of uncertainty regarding product and 

vendor performance: deviations from anticipated performance should be reflected in 

contributions. One weakness of these forums noted earlier, however, is that they are 

subject to manipulation by vendors and competitors. This manipulation can occur using 

a variety of methods, such as writing glowing reviews of one’s own product, or 

rewarding people who post positive reviews, and may be difficult to detect (Dellarocas 
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2004). Taken together, these points indicate that forums containing more postings 

should increase the credibility of vendor supplied information, partly because more 

reviews represent a larger amount of verification data, but also because the larger the 

number of honest contributions, the lower the impact of “noise” from dishonest 

contributions. This leads to my word-of-mouth forum hypothesis: 

Hypothesis 6: The larger the amount of data confirming vendor product claims posted to an 
online forum, the higher the credibility of the vendor’s information. 

Logically, if principals have a goal of minimizing agency costs, one would expect that 

in a competitive market, customers will prefer trustworthy (lower agency cost) vendors 

to less trustworthy (higher agency cost) vendors. Remember that for an Internet-based 

retailer the online system is the primary point of contact between the vendor and the 

customer; the system effectively is the vendor. It therefore follows that (1) more 

credible information should be perceived as more useful, and (2) systems that provide 

more credible information should also be regarded as more useful (as shopping 

systems). This leads to my final credibility-usefulness hypotheses: 

Hypothesis 7: Credibility is positively related to perceived information usefulness. 

Hypothesis 8: Credibility is positively related to perceived system usefulness. 

This concludes my theory and hypotheses development for a high-level analysis of the 

effectiveness of the product discovery methods (traditional catalog, self-assessment, and 

community assessment) described in the taxonomy (Chapter 3). The next section 

develops theory regarding the effectiveness of each technique according to an 

individual’s perception of a product. 
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5.4. Value-expressiveness and involvement 
In this section I develop an evaluation-style-to-support-technology matching model. My 

argument uses a structure similar to that used in Section 3. In Section 4.1 I describe the 

likely impact of self-referential and utilitarian evaluation styles on interface preferences, 

particularly focusing on self-discovery systems. In Section 4.2 I develop theory to 

explain how the level of involvement in the purchasing process is likely to affect 

attitudes towards different designs, focusing on word-of-mouth systems.  
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Figure 5.3: Elements of the taxonomy used to test the impact of evaluation style 

5.4.1. Selecting an evaluation support technique 

The taxonomy presented in Chapter 3 helps to explain the conceptual differences 

between, and capabilities of, technologies designed to support the evaluation of physical 

products. In many cases, more than one method will be potentially suitable. For 

example, a pair of jeans could be evaluated using either a virtual inspection (view from 

multiple angles) or a simulation of the physical interaction between the shopper and the 

jeans. Implementing all possible methods may not be feasible, so vendors will need to 

evaluate possible systems carefully. Even when the choice of method is clear-cut, the 
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amount of information presented will need to be considered carefully. For example, 

technical advice could consist of a brief summary of product capabilities or a detailed 

explanation of how the product helps achieve specific goals. 

From this perspective, selecting an evaluation support technique has much in common 

with the decision-making required when developing an advertisement. Advertisements 

are typically designed to establish or maintain specific (and favorable) attitudes towards 

a product (Sutherland and Silvester 2000). Two of the key factors in framing an 

advertisement are (1) the extent to which customers feel a sense of involvement with the 

product (or the purchase process), and (2) whether customers will respond better to a 

rational appeal or an emotional appeal (Blackwell et al. 2006). In other words, selecting 

the mechanism for communicating information via advertising largely depends on how 

consumers perceive a product (or how the advertiser wants it to be perceived). 

Involvement and appeal-type are based on the theoretical concepts of value 

expressiveness (Levy 1959) and product involvement (Krugman 1962, 1965). The next 

two sections explain these concepts and their relevance in selecting an evaluation 

support technique. 

Value-expressive and utilitarian goods 

Value-expressive goods are selected based on beliefs about what the products symbolize 

and what they express to others (Levy 1959, Johar and Sirgy 1991, Shavitt 1992). Johar 

and Sirgy (1991) describe the evaluation of these goods as a self-congruity process, in 

which a buyer compares the perceived values or symbols associated with an item with 

his or her self-concept and personal values. They propose that congruence between 

product images and the buyer’s self-image will result in a positive attitude towards the 

product because it is consistent with the buyer’s self-concept and satisfies self-esteem 

needs. 

One way to illustrate the match between a product and the buyer’s self-image is to use a 

rich media depiction that displays the product in a personalized context such as a 

photograph of the shopper (“actual self”) manipulated digitally to include the product, 

or a digital simulation of the shopper (the “perceived self” or “ideal self”) with the 
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product. An alternative to rich media is to describe the values associated with the 

product, emphasizing similarities between the shopper’s personal values and the values 

represented by the product. This is often accomplished in advertising with personal 

stories (or mini dramas), particularly involving people similar to the target audience, or 

with appealing visuals and sounds. 

Products that are not value-expressive are referred to as “utilitarian” goods. They are 

evaluated using a functional congruity process rather than a self-congruity process 

(beliefs about how product attributes fulfill functional requirements). For this class of 

product, highly credible sources, scientific evidence, and categorized descriptions 

appear to be the most effective communication mechanism (Johar et al. 1991). Typical 

examples of utilitarian products include white goods and gardening tools. Note, 

however, that strictly speaking, few products are purely either value-expressive or 

utilitarian. Most possess a mixture of value-expressive and utilitarian attributes (e.g. the 

appearance of clothing is often value-expressive, but other attributes, such as size or 

durability are utilitarian). 

The discussion of the value-expressive and utilitarian orientations suggests that some 

evaluation support techniques are more suited to conveying emotional information, 

while others have more of a rational orientation. This alignment is shown in Table 5.1, 

in which evaluation support methods are shown on the left, and the communication 

emphasis shown on the right. Physical interaction models are shown as an emotional 

communication device because they emphasize the experience associated with using the 

item rather than present any type of argument (certainly not one based on objective 

attributes of the product). Similarly, customer assessments are shown as an emotional 

communication device because they communicate personal accounts from people who 

are (potentially) similar to the shopper. In contrast, expert assessment, which tends to be 

more technically focused, is more suited to rational orientation. Some methods can be 

used to communicate either type of information. Similarity advice could focus on 

emotional issues (“if you enjoyed The Dark Crystal you may also enjoy The Chronicles 

of Narnia”) or physical similarities. Virtual inspections can likewise have a physical 

emphasis (e.g. 3D images of laptops at Dell.com) or an emotional emphasis (Gillette). 
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Method Emotional or rational communication 
Traditional catalog Either 
Virtual inspection Either 
Physical interaction Emotional 
Technical advice Rational 
Similarity advice Either 
Emotional prediction Emotional 
Expert assessment Rational 
Customer assessment Emotional 

Table 5.1: Emphasis of evaluation support techniques - rational or emotional 

Involvement 

Product involvement is generally defined as the degree of perceived relevance of an 

item to a consumer based on that person’s inherent needs, values, and interests 

(Zaichkowsky 1985). The greater the relevance, the more the consumer is personally 

affected and motivated to be actively involved in each stage of the purchase process 

(Clarke and Belk 1978, Engel and Blackwell 1982). The degree of product involvement 

is typically described as either “high” or “low”, although more precise measures have 

also been developed (e.g. Zaichkowsky 1985). 

Products typically classed as high-involvement (i.e. high perceived relevance and large 

amount of effort applied to the purchase process) include cameras, cars, computers, and 

real-estate (Newman and Dolich 1979). Low involvement products are those for which 

little attention is paid to the purchase process (i.e. little thought is given to selection and 

use). Toothpaste and other low-value, frequently purchased products are generally 

placed in this category. The relevance of this construct for the evaluation stage of 

transactions is that for high-involvement products, consumers tend to evaluate product 

attributes in detail, whereas for low-involvement products, they rely more on the 

expertise of the information provider (Petty and Cacioppo 1979, 1984). 

Table 5.2 shows the degree of involvement likely to be required for successful use of 

each evaluation support technique. Comparatively few techniques provide the type of 

quickly absorbed information that suits low-involvement products. Some require a 

significant investment of time to ensure that the system is calibrated to the shopper’s 
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personal profile (emotional prediction), and so are only likely to be used when 

involvement levels are very high. No methods are only suited to low-involvement items. 

Method High involvement or Low involvement 
Traditional catalog Either (depends on length) 
Virtual inspection Either 
Physical interaction High involvement 
Technical advice High involvement (depends on effort to use) 
Similarity advice Either 
Emotional prediction High involvement 
Expert assessment High involvement 
Customer assessment High involvement 

Table 5.2: Degree of involvement implied by evaluation support techniques 

5.4.2. Value-expressive evaluation and virtual models 

The product perception theory just presented predicts that attitudes towards the 

technology used on a product Web page should be (at least partly) determined by the 

extent to which a product is seen as value-expressive (evaluated in terms of one’s self 

concept) or utilitarian (evaluated in terms of functional characteristics). Overall, the 

discussion predicts that customers will perceive virtual models to be (a) more useful if 

the item under consideration is evaluated in terms of the customer’s self-concept; and 

(b) less useful if the item is evaluated in terms of the customer’s functional 

requirements. This section expands on that proposition to address Subsidiary Research 

Question 3: 

In what way do individual differences, in the form of self-image importance 
and information seeking preferences affect the perceived value of different 
representations?

Previous chapters have described virtual models and related technologies as a way to 

reduce the impact of the digital barrier that prevents shoppers from experiencing 

clothing physically (touch, wear) before purchase. Conceptually, assessing the 

effectiveness of virtual models is similar to assessing the effectiveness of any other 

vicarious experience mechanism, such as advertising. For that reason, much of the 

theory used in this section is drawn from the advertising and marketing literature. 
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Value-expressiveness: Theoretical principles 

According to Park et al. (1986), product information in advertisements can, in general, 

be classified as either value-expressive (image-based) or utilitarian (function-based). 

Value-expressive messages attempt to establish an emotional connection between the 

product and the consumer, typically via dramas, music, and strong visuals. These 

messages typically focus on how the product meets internally generated needs such as 

group membership (Levy 1959). In contrast, utilitarian messages highlight functional 

aspects of the product that are perceived to be highly important or useful to target 

consumers in solving externally generated problems (consumption needs), and attempt 

to influence consumers using rational argument. Selecting the best messaging strategy 

for a given product is not easy, however, because, for each customer, the effectiveness 

of each strategy depends on whether the value of the product to the individual (and 

hence the manner in which it is evaluated) stems from its functional (or intrinsic) 

characteristics, or from its image-relevant (extrinsic) qualities. 

If personal value is a function of the item’s image-relevant qualities, attitudes towards 

the item will be based on what it symbolizes personally, or how it is perceived to 

express to others information about one’s identity, values, or beliefs (Shavitt 1992). In 

other words, personal value, for this type of item, is based on what people believe the 

item represents (extrinsic qualities) rather than any inherent qualities or capabilities. 

The self-identity underlying this assessment may be the actual self, an ideal self, the 

actual social-self (how you think others view you), or an ideal social-self (Sirgy 1985, 

Johar et al. 1991). The greater the match between perceived attributes of the product 

and one’s self-image, the greater the likelihood that this type of product will be selected 

and used. 

In contrast, when personal value is a function of the item’s functional qualities (also 

described as functional congruity or utilitarian processing), evaluation will be based on 

the attributes and functionality designed into, or inherent in, an item (Spivey et al. 1983, 

Johnson 1984, Shavitt 1992). In other words, the perceived value of a functional 

product stems from its intrinsic qualities (what it does) rather than extrinsic qualities 

(what it represents). 
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Self-referential and functional attitudes essentially correspond to the value-expressive 

and utilitarian message types described earlier. In other words, utilitarian information 

should provide the closest fit with the customer’s decision process when the value of an 

item is based on its functional qualities (Shavitt 1989, 1992), and value-expressive 

information should best meet a customer’s information requirements when the item’s 

value is based on self-image considerations (Shavitt 1990, Johar et al. 1991). 

Application of principles to site design 

In many online clothing catalogs, descriptions seem to emphasize functional 

characteristics of the clothes, such as color, fabric type, size, and other information 

about how and when to use the item. The Web page for the Lands’ End Men's No Iron 

Pinpoint Shirt is typical of this approach, describing the shirt almost entirely in 

functional terms such as “sharp creases at the sleeve pleats, smooth seams, and wrinkle-

free cloth” (Lands' End 2006).  

In contrast, a virtual model (see Figure 5.4) is conceptually an example of a value-

expressive representation: using this technology, a customer can construct a digital self 

to reflect any desired self-image (ideal/desired self, perceived self, or actual self). 

Wearable products can then be placed on the model to allow the customer to evaluate 

the product in terms of the self-image embodied in the model. Overall, the emphasis of 

these models is on appearance rather than use; they therefore represent an image-based 

messaging strategy. Customers who perceive a product in self-referential terms are thus 

likely to perceive a virtual model as more informative in the product assessment task 

than a representation that emphasizes functional information such as the basic 

description.  
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Lands’ End My Virtual Model  Eyeglasses.com e Try It On model 

 

 

 
Overview 
Customer constructs a digital image by entering 
height and weight, and selecting a variety of 
attributes from a pre-defined list, including skin 
color, facial features, and body shape. The model 
can then be dressed and examined. 

 Overview 
Customer uploads a digital photograph of face and 
enters a measure of the distance between pupils 
so that the system can show eyewear to scale. 
Images of eyewear can then be superimposed on 
the model. 

Figure 5.4: Examples of virtual models 

In contrast, customers who perceive a product in functional or utilitarian terms should 

perceive a virtual model as less informative. For this latter group of shoppers, 

representations that emphasize self-image information are likely to be perceived as 

unnecessary, except to the extent that they show functional attributes such as the 

number and position of pockets. It is even possible that the self-image emphasis of a 

virtual model will hinder their evaluations. These relationships are depicted graphically 

in Figure 5.5, which shows a positive relationship between value-expressiveness and 

informativeness for the virtual model representation (dashed line), and a negative 

relationship for the catalog (solid line). 
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Figure 5.5: Conceptual interaction model and hypotheses 

The relationships displayed in Figure 5.5 are expressed more formally in the following 

hypotheses: 

Hypothesis 9 When evaluating a product, a basic catalog will be less informative, less 
useful, and harder to use to the extent that the assessment is based on self-
image considerations. 

Hypothesis 10 When evaluating a product, a virtual model will be more informative, more 
useful, and easier to use to the extent that the assessment is based on self-
image considerations. 

5.4.3. The moderating role of involvement in the purchase 
activity 

Involvement: Theoretical principles 

Within social and consumer psychology, product involvement is generally defined as 

the degree of perceived relevance of an item to a consumer based on that person’s 

inherent needs, values, and interests (Zaichkowsky 1985). In other words, involvement 

is an emotional state that can stimulate feelings of interest, enthusiasm, and excitement. 

Product involvement is also associated with cognitive and behavioral responses, 
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including the amount of effort, concentration, and attention to detail used when 

searching for and evaluating a product (Tavassoli et al. 1995). The level of involvement 

varies from one person to another and from one product to another. For example, people 

vary considerably in the level of involvement when shopping for clothing. On average, 

however, some products tend to be rated by most consumers as high or low-involvement 

items. Products typically rated as high-involvement (i.e. high perceived relevance and 

large amount of effort applied to the purchase process) include cameras, cars, 

computers, and real-estate (Newman et al. 1979). Low involvement products are those 

for which little attention is paid to the purchase process (i.e. little thought is given to 

selection and use). Toothpaste and other low-value, frequently purchased products are 

generally placed in this category.  

A variety of models have been proposed to explain the role involvement plays in the 

product evaluation process (e.g. Krugman 1965, Sherif et al. 1965, Petty and Cacioppo 

1981). Nevertheless, there is broad agreement that people use different information 

processing strategies for high and low involvement products. For low involvement 

items, consumers typically want to assess an item quickly and with minimal mental 

effort. Evaluation of these items is therefore primarily based on easily accessible cues 

such as the attractiveness or expertise of the information provider (Chaiken 1980). In 

contrast, when evaluating high-involvement items, people are intrinsically motivated to 

think more carefully about the “true” merits of a product, and so are willing to devote 

considerable amounts of time and cognitive effort to the evaluation process (Deci 1975). 

High levels of involvement also induce people to examine more carefully the 

information presented, and to process information at a “deeper” level so that arguments, 

counter-arguments, and implications are considered (Petty et al. 1983). In other words, 

high-involvement evaluation tends to be based on the quality of the argument (Petty et 

al. 1979) rather than easily accessible proxy indicators of product quality. 

Application of principles to site design 

But what types of representations are most likely to be seen as useful for these decision 

styles? In Chapter 3, I described four classes of evaluation support technology: 

traditional catalog, self-discovery, assisted discovery, and community discovery 
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methods. Representations that support low-involvement processing need to support fast 

information processing at minimal effort. Because easily processed proxies for quality 

are more important than detailed descriptions, an ideal representation is an easy-to-use, 

clearly laid-out information sheet that highlights relevant points. This requirement 

suggests that the traditional catalog format is ideal. A personalized representation might 

also be useful for this evaluation style, but only if it involves minimal effort to 

configure and use. For example, virtual models have already been mentioned earlier in 

Chapter 3 (and earlier in this section) as a potentially useful personalized representation 

for clothing and other wearable items. This representation is unlikely to appeal to low-

involvement customers because of the time and effort required to configure and learn to 

use the technology.  

Online word-of-mouth or review forums were also mentioned in Chapter 3 as a 

potentially valuable source of information online. However, this type of information is 

also unlikely to appeal to low-involvement customers. Firstly, one of the main 

attractions of online review sites is the large amount of feedback potentially available 

covering multiple aspects of the item, and from multiple sources. The need to read this 

information to obtain value is unlikely to appeal to low-involvement customers. A 

review site that contains only a few reviews may appeal more to a low-involvement 

customer, but a small data set may also be considered of limited value; indeed, any 

research at all may be considered a waste of time.  

Supporting high-involvement evaluation involves the converse of the low-involvement 

requirements described above. That is, low-involvement oriented designs need to 

support low-effort information gathering whereas high-involvement oriented designs 

need to support and reward in-depth analysis. Similarly, ease of use is critically 

important in low-involvement designs, but less so in high-involvement design, where 

quality and quantity considerations should dominate. Furthermore, the time and effort 

involved in configuring personalized representations, such as virtual models, or in 

processing many and diverse opinions from a review system should be less important to 

high-involvement customers than the quality of the information extracted. Indeed, these 

customers should perceive virtual models and online communities as more useful — but 
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not necessarily easier to use — than a basic information sheet such as the short 

description typically found in an online catalog. 

Based on this discussion, I therefore predict: 

Hypothesis 11a Customers who are less involved in the purchasing process will value less 
information-rich representations. 

Hypothesis 11b Customers who are more involved in the purchasing process will value more 
information-rich representations. 

5.5. Conclusion 
This chapter expands on the literature and conceptual framework presented in previous 

chapters to produce formal hypotheses about the effectiveness of different ways of 

presenting product information online. Each construct described in these hypotheses is 

shown together with a succinct definition in Table 5.3. 

Construct Definition 

Product description method The type of technology used to show a product online. The 
specific technologies assessed in this thesis are: 

• Catalog (text description of item and static photograph)

• Automated size/fit chart (recommends a size based on 
the shopper’s dimensions, and indicates how well the 
item will fit at a number of points on the body, such as 
chest and waist) 

• Virtual model of self (a computer image of the shopper. 
These programs simulate — in some ways — the 
mirror in the dressing room of a store. That is, in the 
same way that a shopper might try on a variety of 
clothes in a physical store prior to purchase, a shopper 
can use a virtual model to try on clothes in a virtual 
dressing room to evaluate the clothes when worn). 

• Virtual model of other person (similar to above, but 
person shown is a store-supplied model rather than an 
image of the shopper). 

Informativeness A feeling that one is informed about a product, including its 
technical capabilities and the likely experience associated 
with using, consuming, or owning that product. This 
perception is measured from the perspective of someone 
using that information to evaluate the suitability of a product. 
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Construct Definition 

Credibility The extent to which you are inclined to believe and act on the 
information provided.” This definition and the underlying 
theory are derived from Hovland’s source credibility model 
(Hovland et al. 1953), which proposes that a receiver’s 
willingness to accept a message is determined by the 
expertise and trustworthiness of the source of the message. 

Information ease of use The degree to which a person believes that using the 
information to complete a task is free of effort. 

Information usefulness The degree to which a person believes that using the 
information provided helped him or her to evaluate a product. 

Perceived usefulness of 
online store 

The degree to which a person believes that the design of an 
online store enhances his or her ability to shop for products. 

Intention to use online 
store 

Not measured in this study. Defined as one’s subjective 
willingness to use the type of technology found in the online 
store in future product evaluation tasks. 

Value-expressiveness The extent to which you perceive a product as self-image-
relevant or utilitarian in nature. This judgment can vary from 
one product to another. The underlying theory holds that how 
someone perceives a product determines the criteria used in 
evaluation – whether the product will is valued for (and 
evaluated in terms of) functional characteristics, or symbolic 
qualities. 

Involvement in purchase 
process 

The extent to which an item or activity is relevant and meets 
important values and goals (Slama and Taschian 1985). 
Purchase process involvement is associated with the length 
and depth of information seeking activities while evaluating an 
item (Clarke et al. 1978, Slama et al. 1985) and a commitment 
to use a high level of cognitive effort when evaluating the 
information (Quester and Lim 2003). 

Table 5.3: Theoretical constructs used in study 

Figure 5.6 shows a simplified illustration of these variables and the relationships 

described in Section 3. That theory proposes that the type of information shown, and the 

manner in which it is personalized, affects the perceived informativeness and credibility 

of information. Informativeness and credibility, in turn, influence the perceived 

usefulness of the information and usefulness of the system.  
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Informativeness
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Figure 5.6: Simplified research model implied by theory in Section 3 

Note that Figure 5.6 is similar, in some respects, to TAM. In particular, both models 

predict that one’s attitude towards a system (expressed in TAM as perceived usefulness 

and perceived ease of use) affects one’s attitude towards using the system. TAM 

continues this causal chain by predicting that attitude twords the system affects, 

intention to use, and, ultimately, actual usage of the system. This thesis does not extend 

the causal chain to include actual usage; instead, it focuses on the antecedents to one’s 

attitudes towards a system, and describes the relationship between technology design 

and information qualities, and between information quality and system quality.  

A key prediction is that when a shopper evaluates an item online, the retailer’s store is 

considered useful if it is informative. Personalizing the information can increase the 

level of informativeness, but the vendor must ensure that the personalization highlights 

information about use of the product rather than product attributes. If the model’s 

predictions are correct, many online retailers will need to change product information to 

ensure that describes usage rather than merely listing attributes of the product.  

Section 4 expands on these concepts by proposing that two individual-difference 

variables, value-expressiveness and involvement, interact with the product description 

method to determine perceived informativeness and other system success measures. A 

simplified model of the relationships predicted is illustrated in Figure 5.7. A practical 

implication of this theory is that the design of an online store must reflect customer 

attitudes towards products. For example, information-rich sites will satisfy high-

involvement customers, but may alienate low-involvement customers; self-image 

focused product information will satisfy customers who use a self-referential evaluation 
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style, but not those who use a functionally-oriented style. In many cases, a multiple 

interface strategy may be required to cater for diverse customer requirements. 

Product description 
method

H9, H10

Value-
expressiveness

Involvement

H11

Information quality

Informativeness

Information 
usefulness

Information 
ease-of-use

Perceived 
usefulness of 
online store

H3

 
Figure 5.7: Simplified research model implied by theory in Section 4 

It is worth noting at this point that the theory underlying the interaction model shown in 

Figure 5.7 does not refer to Cognitive Fit (CF) (Vessey and Galletta 1991, Vessey 1994), 

a widely used theory in decision-support research. CF proposes that decisions will be 

most accurately and efficiently made when the information format used matches the 

requirements of the task. In its basic form (Vessey et al. 1991), CF is based on the 

premise that (1) making high-quality decisions typically involves a trade-off between 

speed and accuracy, (2) task characteristics determine the most effective data display 

format to use when solving a problem, and (3) any given task-display combination will 

be equally optimal or sub-optimal for all end-users (individual differences are 

irrelevant). The theory is generally evaluated by comparing the effectiveness of 

graphical and tabular displays when performing symbolic tasks (data-value-retrieval) 

and spatial tasks (trend estimation), with results typically indicating that tables support 

symbolic tasks most effectively, while graphs are more suitable when performing spatial 

tasks. A more advanced version of the theory (Vessey 1994) introduces a performance 

requirement component which predicts that fit also depends on the extent to which 

speed and accuracy are required. 

My theory of the role of value-expressiveness (attitude towards the product) in product 

selection decisions proposes that the time taken to make the purchase/reject decision 

and the accuracy of that decision are not particularly useful indictors of success when 

the task involves evaluating a product as part of an online shopping exercise. I argue 
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that instead, that in the online shopping context, a customer’s subjective perception of 

the extent to which the store supports the evaluation activity (the informativeness of the 

information provided) is more important than any objective criterion. Decision accuracy 

is particularly problematic as a success measure in this context, because, as pointed out 

by Hoch (2002), when selection is based on personal preferences, accuracy is a largely 

illusory concept – preferences can change markedly over time, and can actually change 

to accommodate items as they are used or considered (“I am testing it, therefore I like 

it”). In other words, when personal preferences are not stable, there is unlikely to be a 

single “best” or “correct” choice. 

A more significant conceptual difference between the two theories, however, is that CF 

focuses on task characteristics, while my value-expressiveness (VE) theory explains the 

role of the decision-maker’s attitude towards the item(s) under consideration. That is, 

CF proposes that representations should be selected based on task characteristics. The 

attitudes of the decision-maker towards the item under consideration are therefore 

irrelevant to this choice. In contrast, my VE theory argues that the most effective 

display for a product evaluation task depends more on the customer’s attitude towards 

the item(s) under consideration than any objective characteristics of that task. 

The next chapter, Chapter 6, describes the variables used to test the hypotheses just 

proposed, and Chapter 7 describes the methodology used to collect and analyze that 

data. Significant attention is devoted to the methods employed in operationalizing 

variables from theoretical principles as well as the processes used to refine and validate 

those measures. Details of the data collected and demographic statistics for the 

population of participants appear in Chapter 7 Later chapters report the results of 

multivariate testing of Hypotheses 1 to 8 to address Subsidiary Research Question 2, 

and Hypotheses 9, 10 and 11 to address Subsidiary Research Question 3. 
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Chapter 6. 
 
Conceptual variables and 
their measurement 

 

 

6.1. Introduction 
In this chapter, I provide theoretical justification for all measures and document the 

process used to operationalize and validate them. Almost all of these variables either 

were not initially suitable for this research, or had not been used previously. A 

significant amount of work was therefore required to revise existing measures, and to 

develop theoretical principles and survey items for new measures. 

The response variables are the focus of this chapter, although two predictor variables, 

value-expressiveness and involvement in the purchase process are also included to 

complete the list of measures developed for this research program. Experiment 

treatment variables and conditions are not described here because these are integral to 

the design of the experiments, and so are best explained elsewhere.  

6.2. Measurement development process 
Because almost all of the variables required were either not initially suitable for this 

research, or had not been used previously, an intensive scale-development exercise was 

conducted. This exercise was modeled on the procedure used by Davis (1989) to 

validate the Technology Acceptance Model instrument. Briefly, the validation process 

involved defining the theoretical constructs, developing candidate measures, and 

assessing their semantic content through analysis of qualitative and quantitative data 
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gathered in face-to-face interviews. This process is virtually identical to the MIS 

construct development methodology described by Lewis, Templeton, and Byrd (2005). 

That three-stage method begins with the definition of a construct and its dimensions. 

Measurement items are then developed, tested, and reviewed, before confirmatory 

assessment validates the measurement instrument.  

6.2.1. Conceptual definition 

The construct definition phase began with a clear statement of (1) the research question, 

(2) the domain of the study (online vicarious experience), (3) the entity to be assessed 

(the customer), and (4) the activity and setting for data gathering (product evaluation at 

an online store). Specifying each up front was essential to ensure that the final 

instruments were capable of addressing the research question. A review of relevant 

literature followed, in which definitions of relevant variables were synthesized, and 

candidate measures identified. Where suitable candidate measure could not be located 

(informativeness and value-expressiveness), a detailed theoretical specification of 

construct dimensions and sample topics was prepared. A list of candidate statements 

was then prepared for further assessment. 

All candidate measures needed some development work. For example, even though 

ease-of-use and usefulness have been measured in many studies (see Venkatesh et al. 

2003), some modifications were required to ensure that statements corresponded to the 

domain under investigation, the entity being assessed, and the activity/setting. As a 

result, the validation process described below was applied to almost all variables used in 

this research program. 

6.2.2. Item screening and validation 

After defining constructs and developing a preliminary set of candidate measures, 

interviews were conducted to screen and refine the measures. Participants were selected 

on the same basis used by Davis (1989). That is, a total of 15 people were interviewed, 

comprising:  
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• 5 researchers experienced with the Technology Acceptance Model or related 

research; 

• 5 postgraduate students familiar with questionnaire validation procedures; and 

• 5 non-academics experienced at evaluating the types of products under 

consideration for the experiment. 

Participants performed two tasks in each session: a grouping task, in which similar 

statements were clustered together, and a similarity assessment task, in which each 

statement was rated for its similarity with a construct definition. The procedure for the 

grouping task began with the participant sitting at a table and reading aloud a 

description of the task. A set of cards, each containing one statement (measure), was 

then spread face-up across the table in a random sequence. The participant proceeded to 

group cards together so that groups contained statements that seemed to describe the 

same underlying concept. This grouping procedure was repeated for each variable 

developed in the study. Notes were made by the researcher throughout the task as an 

additional data source to use in later analysis.  

Following the grouping procedure, the participant was then given a card containing a 

construct definition and a set of cards showing one of the sets of statements just used in 

the grouping task. The similarity of each statement with the construct definition was 

then rated using a score from 0 to 5. This ranking procedure was repeated for each 

variable. 

As the penultimate stage of the evaluation process, data collected from each participant 

(similarity scores and grouping data) were entered onto a spreadsheet. Each 

participant’s groupings were entered as a correlation matrix on a multi-dimensional 

spreadsheet, with one spreadsheet layer used for each respondent. One additional layer 

was created to compute the average correlation for each item (i.e. each cell in the 

summary sheet shows the average value of the equivalent cell in all other sheets), and 

the average similarity score. A final layer was used as a data validation sheet to check 

for missing data and to ensure that all entries were entered symmetrically. Two 

illustrations of this method are shown below in Figure 6.1. 
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Scenario 1: Two independent factors 
 Inf 01 Inf 02 Inf 03 Inf 04 Inf 05

Inf 01 1 1 1 0 0 

Inf 02 1 1 1 0 0 

Inf 03 1 1 1 0 0 

Inf 04 0 0 0 1 1 

Inf 05 0 0 0 1 1 

 
This diagram shows coding for a respondent 
who believes that two underlying concepts are 
described: one by items 1, 2 and 3, and 
another by items 4 and 5. The respondent also 
believes that items in each concept are 
independent – no item describes both. 
 

Scenario 2: Two related factors 
 Inf 01 Inf 02 Inf 03 Inf 04 Inf 05 

Inf 01 1 1 1 1 1 

Inf 02 1 1 1 0 0 

Inf 03 1 1 1 0 0 

Inf 04 1 0 0 1 1 

Inf 05 1 0 0 1 1 

 
This diagram also shows coding for a 
respondent who believes that two underlying 
concepts are described. However, in this case, 
the respondent has indicated that item 1 is 
associated with all items, but items 2 and 3 
are not related to items 4 and 5. 
 

Figure 6.1: Data entry examples from grouping task 

The final step in the instrument preparation process involved analyzing the “correlation” 

spreadsheet, the item similarity data, and the verbal data. All three were useful in 

identifying statements that are ambiguous, redundant, or multidimensional (capture 

multiple concepts) as well as missing concepts. The results of this process together with 

factor scores are reported in the relevant section describing each variable. 

6.3. Hypotheses 
Before proceeding with a description of each variable, I will briefly make explicit the 

theoretical constructs used as either response or predictor variables in the hypotheses 

developed in the previous chapter. In total, seven constructs are involved: credibility, 

information ease of use, information usefulness, informativeness, involvement in 

purchase process, system usefulness, and value-expressiveness. Involvement in 

purchase process and value-expressiveness are predictor variables; all others listed are 

response or outcome variables. The central role of informativeness and information 

usefulness in this study is apparent in Table 6.1 below, with these constructs involved in 

ten of the fifteen hypotheses. The remaining five hypotheses involve credibility and/or 

perceived usefulness of an online store. 
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Hypothesis  Construct 

Hypothesis 1 
Providing personalized product information will 
increase the overall level of informativeness 
experienced by a customer.

Informativeness 

Hypothesis 2

Personalizing product information will increase 
awareness of self-image related information, and 
reduce awareness of other types of product 
information.

Informativeness 

Hypothesis 3 Informativeness will predict perceived system 
usefulness.

Informativeness 
System usefulness 

Hypothesis 4
Information provided by more complex shopping 
systems will be more credible than information on 
static Web page-based systems.

Credibility 

Hypothesis 5 Information credibility and informativeness are 
positively related.

Informativeness 
Credibility 

Hypothesis 6
The larger the amount of data confirming vendor 
product claims posted to an online forum, the higher 
the credibility of the vendor’s information.

Credibility 

Hypothesis 7 Credibility is positively related to perceived 
information usefulness.

Credibility 
Information usefulness 

Hypothesis 8 Credibility is positively related to perceived system 
usefulness.

Credibility 
System usefulness 

Hypothesis 9

When evaluating a product, a basic catalog will be 
less informative, less useful, and harder to use to the 
extent that the assessment is based on self-image 
considerations.

Value-expressiveness 
Information ease of use 
Information usefulness 

Hypothesis 10

When evaluating a product, a virtual model will be 
more informative, more useful, and easier to use to 
the extent that the assessment is based on self-
image considerations.

Value-expressiveness 
Information ease of use 
Information usefulness 

Hypothesis 11a
Customers who are less involved in the purchasing 
process will value less information-rich 
representations.

Involvement in purchase 
process 
Information usefulness 

Hypothesis 11b
Customers who are more involved in the purchasing 
process will value more information-rich 
representations.

Involvement in purchase 
process 
Information usefulness 

Table 6.1: Hypotheses and response variables used in this study 

6.4. Conceptual variables 

6.4.1. Informativeness 

A major aim of this study is to examine the effectiveness of different ways of describing 

products online in Internet-based retail stores. For the purposes of this study, “perceived 
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informativeness” is a feeling that one is informed about a product, including its 

technical capabilities and the likely experience associated with using, consuming, or 

owning that product. This perception is measured from the perspective of someone 

using that information to evaluate the suitability of a product. 

Ease-of-use and usefulness, which are more common measures in IS research, were 

judged less appropriate for this study. A major limitation of those measures is that they 

only ask general questions about the perceived effectiveness and efficiency of a system 

when performing a specified job or task. As a result, they provide little information 

about why any given outcome is observed. To overcome that limitation, therefore, I 

wanted a measure that could be used as a type of diagnostic tool to identify strengths 

and weaknesses in a more specific manner. 

Prior measures 

“Information informativeness” and the related concept, “information descriptiveness”, 

have been measured in many studies in finance (e.g. Aron and Clemons 2001) and 

marketing (Pride et al. 1979), and is occasionally used in e-commerce research (e.g. 

Eighmey and McCord 1998). Unfortunately, those studies have either been framed 

using a perspective incompatible with the aims of this study, or are methodologically 

problematic. As a result, a new measure has been developed and validated in this study. 

Informativeness should not be confused with information usefulness. Information 

usefulness is measured using items such as “the information was useful to me when 

performing this task/job.” Conceptually, information usefulness is a general measure of 

task support; that is, it assesses the extent to which the information helped to achieve a 

particular end or purpose, and so has an instrumental focus. Informativeness, in 

contrast, measures perceptions of the extent to which specific learning activities have 

been completed, and so is a precursor to usefulness. 

Where informativeness is used as a variable it is typically measured in one of four ways:  

(1) using ROC analysis; 
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(2) using multiple items to measure the overall informativeness of a system or 
information set; 

(3) using an objective classification scheme to identify the specific types of 
information provided; or 

(4) using a single item measure such as “how informative is this Web site?” 

A description of each method and its limitations follows. 

ROC analysis 

One of the most commonly used measures of informativeness, and used in many 

disciplines including psychology, marketing, accounting, finance, and engineering, is 

Receiver Operating Characteristic (ROC) analysis. ROC analysis is derived from signal 

detection theory (Neyman and Pearson 1933, Shannon and Weaver 1949). It determines 

the value of individual pieces of information (bits) by calculating the relationship 

between bits and the hit/false alarm rate, and is generally used to assess the extent to 

which different types of information affect the likelihood that a normatively correct 

decision will be made. For example, research into the efficiency of financial markets 

frequently examines the impact of specific information releases on share trading 

behavior, with the results compared against a “correct” or rational response. The 

assumption is that participants who exhibit rational behavior are informed, and that 

everyone else is uninformed or misinformed. It follows that the technique is viable only 

if decision accuracy can be rated or measured, and so is unsuitable when a task has no 

objectively correct or optimal outcome. ROC analysis is thus not suitable in this study 

because the evaluation task used here has no normatively “correct” answer. Instead, the 

task requires a subjective assessment of the informativeness of materials provided. 

Multiple-item measures of general informativeness 

Multiple-item measures of perceived informativeness are useful when there is no 

normatively correct answer. A small number of studies have used this approach to assess 

informativeness (e.g. Chen and Wells 1999, Chen et al. 2002). Many of these measures 

are reported to have high reliability, but have been designed for a different research 

setting, question, or activity, and so are unsuitable for this study. For example, the Chen 

 97



Chapter 6 

and Wells (1999) measure of website informativeness has a high reliability coefficient 

(α=0.94), but is designed to measure the overall informativeness of a Web site. In 

addition, it does not appear to have been developed from any theoretical 

conceptualization of informativeness.  

Objective classification system 

In marketing research, Resnik and Stern’s (1977) information classification system is 

also frequently used to assess the informativeness of advertising and other product 

related information (e.g. Pride et al. 1979, Dholakia and Rego 1998). Under this 

method, researchers assess the informativeness of a set of cues by counting the number 

of times specific types of information appear (e.g. product-to-product comparisons, 

brand names, and images). An advantage of this approach is that it is a relatively simple 

and objective way to compare sets of product information. A major disadvantage is that 

it does not evaluate what information is used, or how it is used. And it is not even clear 

that the measures obtained have any relationship with the extent to which an 

information receiver is informed about a given item or issue. 

Single item measures 

Finally, many studies use a single-item measure (uninformative…highly informative) to 

assess the informativeness of specific media types (Schlosser et al. 1999, Wolburg and 

Pokrywczynski 2001), advertisements, or Web sites (Chakraborty et al. 2002). A 

possible advantage of this approach is the small amount of data collection, making it 

more likely that surveys will be completed. However, methodological problems greatly 

overshadow this benefit. Isolated statements often lack context, and so may be 

ambiguous and interpreted in widely varying ways. Furthermore, with single item 

measures there is no way to detect or compensate for these deficiencies. 

Informativeness: Theoretical foundations 

One additional problem with objective approaches, such as ROC analysis, is the 

assumption that informing is simply a matter of making product data available. But 

transmitting product data is clearly just the start of the learning process, and the volume 

transmitted tells us little of use. To understand the extent to which an information source 
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assists product learning, we first need to understand what types of information might be 

relevant. 

A useful starting point in reaching such an understanding is to note that consumers do 

not usually purchase an item for its own sake; rather, the evaluation involves relating 

the item to its likely use or an end-goal (Ozer 1999, Pine et al. 1999). For this reason, 

the experiences associated with using a product tend to be more important to a customer 

than the product itself, because only experiences can create a sense of involvement with 

the product (Pine et al. 1999). Physical attributes enable experiences, but do not create 

them. Focusing on how the customer interacts with a product is therefore more valuable 

– to both the vendor and the customer – than simply listing technical features and 

specifications. They further claim that retailers tend to emphasize technical attributes 

when describing their products, whereas consumers are more interested in finding out 

about the types of experiences they can expect when using or consuming the good. A 

key problem, therefore, is how best to communicate the product experience as opposed 

to merely listing the attributes of the item. 

Shaw and Ivens (2002) make a similar point, stating  

“You wanted to buy a product or service. This is what we call the physical – 

the what. Mistakenly, this is the area that many companies focus on entirely. 

This is the area where business has historically been over the centuries. We 

sell baked beans, we sell photocopiers…” (p.4). 

In other words, product experience is more than the product. Shaw and Ivens further 

argue that setting expectations about physical and emotional aspects of buying, owning, 

and using a product is crucial: 

“In our view experience [of a product] starts before you decide to purchase a 

product or service. It starts with your expectation being built up through 

advertising, word of mouth comments down the local bar” (p. 22). 

One of the more influential thinkers on this topic is John Dewey (1938) with his 

pragmatic theory of experience. Dewey argues that to communicate experience (as 

education) one must understand how experience occurs. For him, experience is a 

reflective process, quite distinct from immediate sensations. Time is therefore a key 
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element of experience, evident in his concepts of interaction (the effect of an 

individual’s past on current events) and continuity (the idea that the present influences 

future experiences). For physical items (the focus of this study), he posits that our 

experience is also defined by the relationship between the person and the item, which, 

in turn, is dependent on the characteristics of the object, as well as the interests and 

ideologies of the person. In other words, the broad types of information about physical 

goods most likely to be relevant include inherent attributes of the good, as well as past, 

present, and future interactions between the product and the self.  

Nelson (1974), in his theory of search and experience goods describes the information 

required by consumers when evaluating products in similar terms. He points out that 

although some goods can be evaluated, sight unseen, based on technical characteristics 

or a short description (search goods), others can only be evaluated through personal 

experience (experience goods). A close reading of his theory reveals that elements of 

experience such as fit with needs and usefulness over time are actually important 

dimensions for all goods. The main difference between search and experience goods is 

that for search goods, experience attributes can be assessed before purchase, whereas 

for experience goods, experience can only be assessed after purchase. My measure of 

informativeness, being based on both of these concepts of experience, therefore needed 

to incorporate aspects of the item, the relationship between the item and the self, as well 

as that relationship over time. 

Informativeness: Empirical results 

Unfortunately, no prior measure of informativeness had operationalized the construct in 

these terms. Interviews were conducted to generate a list of qualities/factors used when 

evaluating a selection of products (jeans, shirts, eyewear), and were the basis for a more 

abstract set of items that were assessed in a scale validation exercise. The qualities 

identified are shown in Table 6.2. The attributes on the list map reasonably well onto the 

item, self, and time dimensions identified earlier. For example, color is an item attribute, 

fit is a self attribute, and fading is a time attribute. 
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Product Attribute mentioned in interviews 
Jeans Fit - how full at hip and thighs 

Length 
Color 
What it feels like  
Style 
 What cut does it have 
 What styles of tops does it go with? 
 Does it match tops that I already have (or am about to buy)? 
 What age groups does it suit? Does it suit my age? 
Will I need to adjust them after purchase? 
Quality (in general), quality of seams, how well it is sewn 
How it is fastened (buttons, zips) 
What will happen over time? Will it shrink or fade? 
Suitability for my activities. Are they OK for walking or fishing?  

Shirt Color, Size, Material 
Shrinkage after purchase 
Fading over time 
How long-lasting it is 
How well is it sewn 
Types of activities/events I can use it for 
Match with bottoms/pants/trousers/jeans/shorts I own 

Eyewear Look/Style, Color 
How they fit on me 
Glare protection 
Prescription lenses available, prescription limits (will lenses fit?) 
Quality of construction, frame strength, hinge strength 
Shock resistance 
Style: Are they fashion frames or everyday ones?,  
 Are they a classic style?  
 Will they go out of fashion quickly? 
Does the color/coating last?  
Will the color fade over time? 
Activities: What sorts of things/activities can I use them for? Driving? 
 Can I wear them when playing sport (e.g. tennis and cricket? 

Table 6.2: Evaluation-relevant qualities of products mentioned in interviews 

Specific attributes were converted into a more abstract set of 18 qualities that could 

apply to all products. These 18 statements, shown in Table 6.3, were assessed using the 

scale development exercise described earlier; that is, fifteen volunteers assessed the 

statements via a grouping task, in which similar statements were clustered together, and 

a similarity assessment task, in which each statement was rated for its similarity with a 

construct definition. 
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 Theoretical dimension 
Statement I feel informed about… Item Self Time 

1    what the product looks like X   
2    benefits I might experience  X  
3    problems I might encounter  X  
4    the true nature of the product X   
5    the overall quality of the product X   
6    objective characteristics of the product X   
7    technical characteristics of the product X   
8    whether the product will satisfy my needs  X  
9    all of the types of experiences I can expect   X 
10    how my experiences might change over time   X 
11    experiences that are relevant for my needs  X  
12    what the product is really like to use or consume X   
13    the outcomes I can expect to experience in future   X 
14    the extent to which the product meets my requirements  X  
15    ways in which the product will not satisfy my needs  X  
16    unique experiences I can expect with this product  X  

17    the variability of experience with this type of product 
(the range of events that might happen)   X 

18    how experiences with this product compare to 
experiences with other similar products X   

Table 6.3: Theoretical dimensions of Perceived Informativeness items 

Average cluster/correlation and fit/correspondence scores from that exercise are shown 

in Table 6.4, and are arranged to show the clusters that emerged from that analysis. The 

three clusters observed correspond closely to the theoretical dimensions in Table 6.3. 

For example, Statements 1, 4, 5, 6, 7, 12, and 18 appear together in the “item” 

theoretical dimension. All but Statement 18 appear together in the analysis of empirical 

data shown in Table 6.4. Statements were eliminated from the list if they had a low 

correspondence score (Statement 16), were judged to be redundant (Statements 3 and 7), 

or if participants found the statement hard to understand (Statements 16 and 17). Notes 

from the sessions indicated a need for a measure to capture the look of clothes and other 

wearable items when worn as a concept distinct from the item’s appearance. These 

deletions and addition produced the multi-item measure used in the experiments, and 

shown below in Table 6.5. 
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 I1 I6 I4 I5 I7 I12 I8 I14 I11 I15 I2 I3 I13 I16 I9 I10 I17 I18 “Fit” score 

I1 1 0.67 0.40 0.47 0.67 0.40 0.13 0.07 0.07 0.13 0.07 - - 0.13 - - 0.10 - 3.5 

I6 0.67 1 0.53 0.47 0.80 0.40 0.20 0.13 0.07 0.20 0.10 - - 0.07 - - 0.10 - 3.7 

I4 0.40 0.53 1 0.40 0.47 0.60 0.13 0.13 - 0.07 0.07 0.07 - 0.13 - - 0.23 0.13 3.9 

I5 0.47 0.47 0.40 1 0.53 0.20 0.07 0.13 - 0.13 0.07 - 0.07  - 0.07 0.13 0.27 3.9 

I7 0.67 0.80 0.47 0.53 1 0.20 0.13 0.13 - 0.13 0.03 - - 0.07 - - 0.10 - 3.4 

I12 0.40 0.40 0.60 0.20 0.20 1 0.27 0.20 0.20 0.20 0.20 0.13 0.07 0.27 0.13 0.07 0.10 0.20 4.3 

I8 0.13 0.20 0.13 0.07 0.13 0.27 1 0.87 0.67 0.58 0.37 0.18 - 0.07 - - 0.05 - 4.3 

I14 0.07 0.13 0.13 0.13 0.13 0.20 0.87 1 0.53 0.58 0.37 0.25 0.13 0.07 0.07 0.13 0.18 0.13 4.4 

I11 0.07 0.07 - - - 0.20 0.67 0.53 1 0.40 0.33 0.13 0.07 0.40 0.27 0.13 0.18 0.27 3.7 

I15 0.13 0.20 0.07 0.13 0.13 0.20 0.58 0.58 0.40 1 0.30 0.47 0.07 - - 0.07 0.10 0.07 3.6 

I2 0.07 0.10 0.07 0.07 0.03 0.20 0.37 0.37 0.33 0.30 1 0.40 0.40 0.27 0.20 0.20 0.18 0.27 3.6 

I3 - - 0.07 - - 0.13 0.18 0.25 0.13 0.47 0.40 1 0.33 0.20 0.20 0.13 0.17 0.20 3.5 

I13 - -  0.07 - 0.07 - 0.13 0.07 0.07 0.40 0.33 1 0.40 0.53 0.73 0.47 0.33 3.6 

I16 0.13 0.07 0.13 - 0.07 0.27 0.07 0.07 0.40 - 0.27 0.20 0.40 1 0.60 0.47 0.48 0.47 2.9 

I9 - - - - - 0.13 - 0.07 0.27 - 0.20 0.20 0.53 0.60 1 0.73 0.65 0.40 3.5 

I10 - - - 0.07 - 0.07 - 0.13 0.13 0.07 0.20 0.13 0.73 0.47 0.73 1 0.67 0.40 3.0 

I17 0.10 0.10 0.23 0.13 0.10 0.10 0.05 0.18 0.18 0.10 0.18 0.17 0.47 0.48 0.65 0.67 1 0.47 3.4 

I18 - - 0.13 0.27 - 0.20 - 0.13 0.27 0.07 0.27 0.20 0.33 0.47 0.40 0.40 0.47 1 3.5 

Table 6.4: Cluster (correlation) matrix for Perceived Informativeness items 

 
Component  Measure 

… what the product looks like 

… the true nature of the product 

… the overall quality of the product 

… objective characteristics of the product 

 “the product” 

 

… what the product is really like to use or consume 
 … the extent to which the product meets my requirements 
 … ways in which the product will not satisfy my needs 
 … experiences that are relevant for my needs 
 … what the product will look like on me

 Product-self fit 

 … benefits I might experience 

  … all of the types of experiences I can expect 
 Future /  … how my experiences might change over time 
 Expectations  … the outcomes I can expect to experience in future 

 
 … how experiences with this product compare to experiences with other similar 

products 

 

 

 

Table 6.5: Final set of Perceived Informativeness statements 

Because of the key role of different types of product image in this experiment, a 

secondary measure of ability to extract information from images was developed using a 

subset of measures from the task-technology fit model (Goodhue 1998, Goodhue et al. 

 103



Chapter 6 

2000). Items concerning ease of understanding (meaning) and locatability of 

information were used here because of their close conceptual relationship with the 

information processing activities in product evaluation. The items used to capture this 

concept are shown below in Table 6.6. The source of each statement is listed later in this 

chapter in the discussion of the information ease-of-use measure. The pre-test results for 

the information ease-of-use items indicate that ease of understanding and locatability 

form a single factor separate to ease-of-use. Factor analysis supports this conclusion, 

indicating that the ease of processing measure is orthogonal to the information ease of 

use measure. 

Overall, the result of factor analysis shown in Table 6.6 bears some resemblance to the 

anticipated factors: statements 4, 5, and 6 cluster in the “item” factor, and statements 8, 

9, and 11 cluster in the future experience factor. The emergence of the visual factor, 

however, was unexpected as was the lack of a factor for product-self fit.  

 

 
Factor Loadings 
(Varimax rotation) 

Informativeness 
I feel informed about… 

Visual 
(appearance)

Future 
Experience The item 

1 what the product looks like 0.70 0.03 0.31 
2 what the product will look like on me 0.76 0.31 -0.07 
3 benefits I might experience 0.22 0.54 0.31 
4 the true nature of the product 0.28 0.39 0.60 
5 the overall quality of the product 0.01 0.42 0.68 
6 objective characteristics of the product 0.12 0.12 0.75 
7 experiences that are relevant for my needs 0.29 0.74 0.08 
8 All of the types of experiences I can expect 0.16 0.83 0.18 
9 how my experiences might change over time 0.00 0.78 0.09 
10 what the product is really like to use or consume 0.30 0.64 0.29 
11 the outcomes I can expect to experience in future 0.08 0.83 0.20 

12 
the extent to which the product meets my 
requirements 0.36 0.46 0.32 

13 ways in which the product will not satisfy my needs dropped dropped dropped 

14 
how experiences with this product compare to 
experiences with other similar products dropped dropped dropped 
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Ability to find information in images 
How much time and effort was involved in finding and 
making sense of the pictures you saw? 

   

1 The images are tailored to my needs 0.79 0.20 0.02 

2 It is easy to find the information I need in the 
pictures 0.81 0.04 0.09 

3 The images made it easy to see what the item 
looks like 0.77 0.05 0.32 

4 The images made it easy to see what the item will 
look like on me 0.81 0.22 0.00 

5 The images made it easy for me to imagine what 
the item will be like to use 0.66 0.34 0.23 

6 Interpreting the images takes too much time 
(reverse scale) - - - 

Sample size = 240 observations 
Factor loadings of 0.5 or more are shown in bold. 

Table 6.6: Factor analysis of Perceived Informativeness statements 

In statistical terms, the results are promising because the analysis shows simple 

structure. That is, most items show a high loading score on one factor and small 

loadings on all other factors. These high loading markers also suggest that the sample 

size is reasonably good based on Guadagnoli and Velicer’s (1988) argument that only 

150 observations are required for reliable analysis when multiple high loadings are 

present.  

The lack of high marker variables for “the item” factor indicates that additional 

development work is required. An effort was made to not use terms that are only 

relevant for particular products. However, results suggest that the wording may have 

been too abstract, and that more concrete terms such as size and material may have 

captured the concepts better. 

Further analysis using AMOS (version 6.0, build 848) to determine the goodness of fit 

of a three-factor solution produced the model shown in Figure 6.2. Note that fewer 

statements are included in the AMOS model. Modification indices produced by AMOS 

indicated that a number of indicators loaded significantly on multiple latent constructs 

(e.g. Statement 5 loaded on inform_future and inform_product). To make the factors as 

orthogonal as possible, those statements were eliminated from the model. Unfortunately, 

this reduction process resulted in the “item” (inform_product) factor having only two 
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indicator measures, one of which loads only weakly on the latent construct. The “item” 

factor was therefore not used in subsequent analysis. 

Inform_future

I feel informed about experiences
that are relevant for my needs

I feel informed about all of the
types of experiences I can expect

.78

.88

Inform_visual

The images are
tailored to my needs

The images made it easy to see
what the item looks like

.80

.75

Inform_product

I feel informed about the
true nature of the product

.78

Informativeness

.62

.74

.89

It is easy to find the information
I need in the pictures

.80

I feel informed about the outcomes
I can expect to experience in future

.73

e1

e2

e3

The images made it easy to see
what the item will look like on me

.73

I feel informed about objective
characteristics of the product

.48

 
Chi-square = 29.84, df = 24, p =0.19 
Figure 6.2: Three-factor solution using AMOS 

A modified version of the scale was then prepared for a second round of data collection. 

This scale, presented below, separates measures concerning the self-relevant 

considerations (e.g. how the item looks on me) from measures concerning the item itself 

(e.g. style, dimensions). Once again, visual aspects of the items (jeans and shirts) are a 

distinct factor. However, three additional factors are present which align more closely 

with the theoretical dimensions shown earlier in Table 6.3. Results must still be 

regarded as exploratory at this stage due to the small sample size (92) and the small 

range of items examined. Nevertheless, results indicate that perceived informativeness 

is a complex measure that cannot be captured using a single measure, and that the 
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dimensions defined in this research are a useful first step towards a more complete and 

stable set of measures. 

I feel informed about… Item-time 
Experience-

time 
Item 

appearance 
Item 

attribute 

…what the [item] looks like overall 0.02 0.05 0.71 0.02 
…what the [item] looks like up close (in detail) 0.34 0.05 0.73 -0.02 
…the style of the [item] 0.18 -0.15 0.63 0.20 
…what the [item] feels like  0.75 0.23 0.13 0.09 
…the durability of the [item] 0.74 0.14 0.22 0.33 
…the overall quality of the [item] 0.54 0.11 0.15 0.66 
…how the [item] might change over time 0.77 0.23 0.10 0.03 
…problems that might develop in future 0.82 0.32 0.02 -0.12 
…objective characteristics of the [item] (e.g. size, number 

of pockets) 0.05 -0.12 0.16 0.79 

…how this [item] compares to other types of [item] a - - - - 
…what the [item] will look like on me from a distance -0.29 0.37 0.64 0.23 
…what the [item] look like up close on me 0.16 0.33 0.69 0.11 
…how the style suits me 0.12 0.39 0.70 0.11 
…how well the [item] will fit me b - - - - 
…what the [item] will feel like on me 0.46 0.43 0.34 0.22 
…benefits I might experience 0.39 0.63 0.25 0.15 
…all of the types of experiences I can expect 0.40 0.72 0.30 -0.04 
…how my experiences might change over time 0.39 0.73 0.08 -0.21 
…the outcomes I can expect to experience in future 0.31 0.82 0.05 -0.07 
…the extent to which the product meets my requirements -0.08 0.65 0.09 0.55 
…ways in which the [item] will not satisfy my needs - - - - 
…ways in which experiences I can expect when wearing 

this [item] compare to experiences with other [item].  a - - - - 

Sample size:  92 
Cronbach's Alpha: 0.90 
a Participant comments indicate confusion with meaning of this item 
b Due to a printing problem, this item did not appear correctly on approx 30 forms 
c Dropped due to low loadings in factor analysis 

Table 6.7: Factor analysis of Perceived Informativeness statements 
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6.4.2. Credibility 

Hypotheses 4 to 8 use credibility as an outcome measure. Credibility is defined here as 

“the extent to which you are inclined to believe and act on the information provided.” 

This definition and the underlying theory are derived from Hovland’s source credibility 

model (Hovland et al. 1953), which proposes that a receiver’s willingness to accept a 

message is determined by the expertise and trustworthiness of the source of the 

message. As a result, items primarily measure expertise and trustworthiness related 

concepts. These dimensions also correspond to the two word-of-mouth variants 

described in Chapter 3. 

The source of each item used to measure credibility is shown in Table 6.18, together 

with the name of the construct it was originally used to measure. Each has been 

validated in numerous studies (McCroskey 1966, McCroskey and Young 1981, Olaisen 

1990) and very high levels of reliability are generally reported. The factors used in the 

references are based on measures of competency/source expertise and source 

trustworthiness. 

Statement Source 

The information provided is expert Competency (McCroskey 1966, McCroskey et 
al. 1981), Source expertise (Olaisen 1990) 

The information provided is well-informed Competency (McCroskey 1966, McCroskey et 
al. 1981) Source expertise (Olaisen 1990) 

The information provided is reliable Competency (McCroskey 1966, McCroskey et 
al. 1981) 

The information provided is unbiased Source trustworthiness (Olaisen 1990) 

The information provided is independent Source trustworthiness (Olaisen 1990) 

The information provided is trustworthy Source trustworthiness (Olaisen 1990, 
Leathers 1992) 

Table 6.8: Factor analysis of credibility statements 

Separate factors for source expertise and source trustworthiness were obtained in factor 

analysis of the data set (shown in Table 6.9), using the maximum likelihood method 

with Varimax rotation. The rotated solution shows a simple structure with loadings of at 
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least 0.7 for the measures in each factor. Independence has been chosen as the name for 

one factor because unbiased and independent are the two most closely related items in 

the second factor, with independence having the highest loading. The trustworthiness 

item is related to both expertise and independence (factors), and so is not used as a 

unique variable in quantitative analysis 

Factor 
Item Expertise Independence 
Expert .74 .06 

Reliable .73 .20 

Unbiased .23 .78 
Independent .10 .87 
Trustworthy .52 .43 

Well-informed .78 .20 
Method: Maximum likelihood with Varimax rotation 
Cronbach's Alpha: 0.80 
Sample size = 240 observations 

Table 6.9: Factor analysis of credibility data 
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6.4.3. Information ease of use 

Information ease of use is the degree to which a person believes that using the 

information to complete a task is free of effort (Davis 1989, p. 320). Using this 

definition, constructs were selected from a variety of studies to capture the different 

ways in which the information output from a system for the product evaluation phase of 

a purchase might be useful. Concepts such as operation, learning, interaction, and 

control, which comprise five of the six items in Davis’ original construct, were therefore 

judged to be irrelevant for this research. Instead, as shown in Table 6.10, items for this 

study are primarily based on Goodhue’s (1995) task-technology fit instrument, focusing 

on statements asking whether required information can be located easily (locatability), 

and on Doll and Torkzadeh’s (1988) format items in the End-User Computing 

Satisfaction instrument. 

 
Item Source 
1. The information is easy to use 

2. The format used is user-friendly 
The system is easy to use – from Doll and 

Torkzadeh (D&T) (1988) 

3. The information is understandable My interaction with the system is clear and 
understandable (Davis 1989, Item 3) 

4. The information is easy to interpret  
5. The information is tailored to my needs 

The exact definition of data fields relating to my 
tasks is easy to find out (Goodhue 1995) 

6. The information is clearly presented The information is clear (D&T) 

7. It is easy to find the specific information I 
need 

It is easy to find out what data the corporation 
maintains on a given subject (Goodhue 1995) 

8. The format used makes the information 
accessible 

It is easy to locate corporate or divisional data on a 
particular issue, even if I haven't used that data 
before (Goodhue 1995) 

9. It is easy to locate information about 
particular issues 

It is easy to locate corporate or divisional data on a 
particular issue, even if I haven't used that data 
before (Goodhue 1995) 

10. Interpreting the information takes too 
much time 

I get the information I need in time (D&T); Using 
the system takes too much time from my normal 
duties (Thompson et al. 1991) 

Table 6.10: Initial version of the information ease of use measure 

Unfortunately, the Davis and the Doll and Torkzadeh scales measure system usefulness 

rather than information usefulness, and so required some modification. Goodhue’s 

statements are designed to measure the ease with which information can be located and 

interpreted, but also needed modification because their intended context is work in 
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organizations rather than the more specific product evaluation task used in this study. 

The initial version of the information ease-of-use measure is shown in Table 6.10 

together with the statement on which each item is based and its source. 

Results from the initial grouping analysis (shown in Tables 6.11 and 6.12) suggest that 

two factors are potentially present: ease of use and interpretability. The correlations 

between the items in Table 6.11 indicate that items 7 and 8 are the core measures for 

one group, and that other items cluster around measures 3, 4, and 5. In Table 6.12, these 

two groups have been labeled “meets requirements” and “interpretability,” respectively. 

The “meets requirements” items correspond to the Goodhue measures, while the 

interpretability items are mainly derived from the Doll and Torkzadeh measures. 

 

 IEoU6 IEoU8 IEoU7 IEoU2 IEoU1 IEoU5 IEoU3 IEoU4 IEoU9 

IEoU6 1 0.547 0.613 0.313 0.447 0.133 0.133 0.1 0.047 

IEoU8 0.547 1 0.933 0.387 0.32 0.32 0.053 0.12 0.133 

IEoU7 0.933 1 0.453 0.387 0.32 0.053 0.12 0.133 0.613 

IEoU2 0.313 0.387 0.453 1 0.733 0.533 0.333 0.267 0.153 

IEoU1 0.447 0.32 0.733 1 0.4 0.4 0.267 0.153 0.387 

0.133 0.32 0.32 0.533 0.4 1 0.467 IEoU5 0.333 0.12 

IEoU3 0.133 0.053 0.053 0.333 0.4 0.467 1 0.8 0.32 

IEoU4 0.1 0.12 0.12 0.267 0.267 0.333 0.8 1 0.453 

IEoU9 0.047 0.133 0.133 0.153 0.153 0.12 0.32 0.453 1 

Table 6.11: Data from grouping analysis – Information ease of use 

The correspondence measures shown in Table 6.12 indicate that all items were rated as 

closely related to the construct definition. Item 2 was chosen for deletion because it is 

related to both ease of use and interpretability. This left 4 items per factor. Additional 

items were judged to be unnecessary on the basis that all items are slightly revised 

versions of established constructs. 
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Factor  
Information ease of use   using the information 
supplied to complete a task is free of effort Delete Rating

2 The format used is user-friendly x 4.3

6 The information is tailored to my needs   3.6

7 It is easy to find the specific information I need   4.1
Meets 

requirements 1 

8 
It is easy to locate information about particular 
issues x 3.7

      

1 The information is easy to use   4.7

5 The information is clearly presented   3.9

3 The information is understandable   4.0

4 The information is easy to interpret   3.6

Interpretability 2 

9 Interpreting the information takes too much time   3.9

Table 6.12: Factors derived from the grouping analysis 

In subsequent pilot testing, all participants indicated that they wanted to evaluate the 

text and images on the Web page separately. The ease of use measure was therefore 

modified to allow each participant to record separate perceptions of the two types of 

information. Perceptions of images are a major component of this research. A major 

benefit of the modification, therefore, is that these more focused outcome measures help 

isolate treatment effects and improve the diagnosticity of the data. 

Factor analysis of the final set of measures is shown in Table 6.13. After rotation, the 

solution shows a relatively simple structure that corresponds to the grouping analysis 

shown earlier. One item, “The text and numbers made it easy for me to imagine…”, was 

dropped from the text EoU construct because it loads on picture interpretability and 

showed a low communality value (0.55). Note that text ease of use is quite distinct from 

image ease of use, and that image ease of use comprises two factors. Interestingly, the 

interpretability factor corresponds to the items derived from Goodhue (1995) while the 

items derived from Doll and Torkzadeh (1988) make up the ease of use factor. In 

hypothesis testing, text ease-of-use and image ease-of-use are measured using the same 

set of interpretability items (1, 3, 4, and 5).  
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 Text ease of 
use 

Picture 
interpretability 

Picture ease 
of use 

The text and numbers are easy to use 0.63 0.13 0.22 

The text and numbers are understandable 0.88 0.02 0.10 

The text and numbers are easy to interpret 0.89 0.06 0.11 

The text and numbers are clearly presented 0.64 0.17 0.17 

The text and numbers are tailored to my needs 0.53 0.38 -0.08 

The text and numbers provide a clear 
(unambiguous) description of the [item] 0.59 0.21 0.02 

It is easy to find the specific information I need in 
the text and numbers 0.60 0.29 0.07 

The text and numbers made it easy for me to 
imagine what the [item] will be like to use (dropped) 0.37 0.53 0.05 

The images are easy to use 0.11 0.17 0.70 

The images are understandable 0.08 0.18 0.88 

The images are easy to interpret 0.11 0.27 0.75 

The images are clearly presented 0.12 0.32 0.71 

The images are tailored to my needs 0.16 0.67 0.36 

It is easy to see what the [item] looks like 0.12 0.63 0.42 

It is easy to see what the [item] looks like on me 0.13 0.70 0.22 

It is easy to find the specific information I need in 
the pictures 0.12 0.72 0.30 

The images made it easy for me to imagine what 
the product will be like to use 0.32 0.66 0.23 

Extraction Method: Maximum Likelihood with Varimax rotation 
Sample size = 240 observations 

Table 6.13: Factor analysis of information ease-of-use data 
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6.4.4. Information usefulness 

Information usefulness measures the degree to which a person believes that using the 

information provided helped him or her to evaluate a product. Information usefulness 

should not be confused with Informativeness. Information usefulness is a measure of the 

extent to which the information helps perform (or supports) the product evaluation task. 

In other words, it measures the extent to which the information supports the process. 

Informativeness, in contrast, is an outcome measure – it measures one type of outcome 

(understanding). Two types of usefulness measures are shown: statements about the 

quality of task performance, and statements about characteristics of the information that 

make it useful. 

The “Information Usefulness” measure proposed is essentially a measure of the extent 

to which a system assists task performance, and is derived from scales constructed by 

Davis (1989, p. 340), Goodhue (1995), Moore and Benbasat (1991), and Doll and 

Torkzadeh (1988). No single scale was suitable for this research because all had been 

designed to assess the usefulness of a system for performing ongoing work rather than a 

discrete task, which meant that most items needed to be reworded, and some were 

simply irrelevant (see examples in Table 6.14 below). The initial set of items developed 

from this process and the corresponding items in existing constructs is shown in Table 

6.14. 

 
Statement Source 

1 The information helped me to identify 
important product characteristics 

The data maintained by the corporation is 
what I need to carry out my tasks (Goodhue 
1995) 

2 The information gave me greater control 
over the evaluation process 

Using a PWS gives me greater control over 
my work (Moore et al. 1991) 

3 The information assisted my performance 
when evaluating products 

Using the system would improve my job 
performance (Davis 1989) 
Using a PWS improves my job performance 
(Moore et al. 1991) 

4 The information made me productive when 
evaluating products * 

Using the system would increase my 
productivity (Davis 1989) 
Using a PWS increases my productivity 
(Moore et al. 1991) 

5 The information let me make high quality 
product evaluations 

Using a PWS improves the quality of work I 
do (Moore et al. 1991) 
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Statement Source 

6 The information was useful to me when 
evaluating products 

I would find the system useful in my job 
(Davis 1989) 

7 The information helped me to evaluate 
products effectively 

Using the system would enhance my 
effectiveness on the job. (Davis 1989) 

8 The information was the right level of detail 
for my needs 

The system provides reports that are just 
about what I need (Doll et al. 1988) 
Sufficiently detailed data is maintained by the 
corporation (Goodhue 1995) 

9 The information was a sufficient amount for 
my needs * 

The system provides sufficient information 
(Doll et al. 1988)  
Data is maintained at an appropriate level of 
detail for my group's tasks (Goodhue 1995) 

10 The information was current enough for my 
purposes ** 

I can't get data that is current enough to meet 
my needs (Goodhue 1995) 

11 The information helped me evaluate 
products quickly 

Using the system in my job would enable me 
to accomplish tasks more quickly (Davis 
1989) 

12 The information made product evaluations 
accurate The system is accurate (Doll et al. 1988) 

13 The information made product evaluations 
precise* 

The system provides the precise information 
I need (Doll et al. 1988) 

14 The information made product evaluations 
easy 

Using the system would make it easier to do 
my job. (Davis 1989) 

15 The information was up-to-date ** The system provides up-to-date information 
(Doll et al. 1988) 

 * Dropped in initial testing phase  
 ** Dropped after first round of data collection: participants highlighted these as a problematic 
measures due to a lack of information on the Web site about when the information was 
produced 

Table 6.14: Initial version of the information usefulness measure 

This list was initially reduced to a set of 9 items through analysis of grouping and 

correspondence data in the pre-test phase, and then expanded into separate measures for 

text usefulness and picture usefulness (on the same basis that the ease of use measure 

was expanded). The final set of measures used (and associated factor scores) is shown 

in Table 6.15. The result shows a simple structure, with essentially orthogonal factors 

for both picture usefulness and text usefulness. Picture usefulness, in particular, shows a 

clean structure, with all items showing loadings in excess of 0.7, and four of the ten 

having loadings above 0.8. Loadings are not a high for the text usefulness factor, but 

eight of the nine items have loadings above 0.7. This outcome supports the decision to 

create separate measures, and has resulted in measures that more precisely capture the 

phenomena of interest. 
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 Picture 

Usefulness 
Text 

Usefulness 
The text and numeric information provided…   

 Helped me to identify important product characteristics 0.19 0.71 

 assisted my performance when evaluating the [item] 0.20 0.76 

 let me make high quality product evaluations 0.23 0.75 

 was useful to me when evaluating the [item] 0.15 0.78 

 Helped me to evaluate the [item] effectively 0.20 0.86 

 was the right level of detail for my needs 0.24 0.73 

 Helped me evaluate the [item] quickly 0.26 0.67 

 made the product evaluation accurate 0.24 0.75 

 made the product evaluation easy 0.30 0.76 

The photographs and other images provided…   

 Helped me to identify important product characteristics 0.75 0.14 

 assisted my performance when evaluating the [item] 0.83 0.24 

 let me make high quality product evaluations 0.78 0.28 

 were useful to me when evaluating the [item] 0.81 0.24 

 Helped me to evaluate the [item] effectively 0.84 0.29 

 were the right level of detail for my needs 0.71 0.26 

 Helped me evaluate the [item] quickly 0.75 0.14 

 made the product evaluation accurate 0.71 0.37 

 were realistic enough for my needs 0.75 0.18 

 made the product evaluation easy 0.82 0.23 

 Reliability analysis: Cronbach's Alpha 0.95 0.94 
 Extraction Method: Maximum Likelihood with Varimax rotation 
 Sample size = 240 observations 

  

Table 6.15: Factor analysis of information usefulness data 

 
 

 116



Chapter 6 

6.4.5. System usefulness 

For this study, system usefulness is defined as “the degree to which a person believes 

that the design of an online store enhances his or her ability to shop for products.” My 

definition is derived from Davis’ system usefulness definition: “the degree to which a 

person believes that using a particular system would enhance his or her job 

performance” (Davis 1989, p. 320). A review of system usefulness measures indicated 

that measures tend to be based on concepts of “work compatibility” (Moore et al. 1991) 

and “impact on job performance” (Davis 1989, Thompson et al. 1991), and that 

behavioral intentions were closely related to perceptions of usefulness (Shim et al. 

2001, Venkatesh et al. 2003). 

 

Item Original wording 

Compatibility (Moore et al. 1991) 
Using the system is compatible with the way I 
evaluate [item] 

Using the system is compatible with all 
aspects of my work 

I think that using the system fits well with the 
way I like to evaluate [item] 

I think that using the system fits well with 
the way I like to work 

Using the system fits into my shopping style. Using the system fits into my work style 

Technology Acceptance Model perceived usefulness (Davis 1989) 
Using the computer system when shopping 
would enable me to evaluate [item] more 
quickly 

Using the system in my job would enable 
me to accomplish tasks more quickly 

Using the computer system would improve my 
performance when shopping 

Using the system would improve my job 
performance 

Using the computer system would make me 
more productive when shopping 

Using the system in my job would increase 
my productivity 

Using the computer system would enhance my 
effectiveness when shopping 

Using the system would enhance my 
effectiveness on the job 

Using the computer system would make it 
easier to shop 

Using the system would make it easier to 
do my job 

I would find the computer system useful when 
shopping I would find the system useful in my job 

Job fit (Thompson et al. 1991) 
Use of the system will have no effect on my 
performance when shopping. 

Use of the system will have no effect on 
the performance of my job (reverse score). 

Use of the system can decrease the time 
needed for important shopping tasks 

Use of the system can decrease the time 
needed for my important job 
responsibilities 
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Item Original wording 

 Use of the system can significantly 
increase the quality of output on my job 

Use of the system can significantly increase 
the quality of my shopping 

Use of the system can increase the 
effectiveness of performing job tasks 

Use of this system when shopping will 
increase the quantity of output for the same 
amount of effort. 

Use can increase the quantity of output for 
the same amount of effort 

Considering all tasks performed when 
evaluating products, the general extent to 
which use of the system could assist 
evaluation is… 

Considering all tasks, the general extent to 
which use of the system could assist on 
the job. (different scale used for this item) 

Behavioral intention (Shim et al. 2001, Venkatesh et al. 2003) 
When shopping online, I would be prepared to 
use this method I would shop on this Web site again 

When shopping online, I would prefer to use 
this method 

I intend to keep purchasing products sold 
at this Web site 

When shopping online, I would try to use this 
method 

It is likely that I will at some point in the 
future shop at this Web site again 

I intend to use this system at some point in 
the future I intend to use the CRC this term 

I would recommend this system to others to 
use when shopping 

I would recommend this Web site to a 
friend 

If possible, I intend to use this system when I 
want to shop for [item] online 

I would be happy to choose from the same 
set of products from this Web site again 

Table 6.16: Initial version of the system usefulness measure 

As a result, an initial selection of twenty items (shown in Table 6.16) was prepared for 

refinement and pilot testing. Following the pilot test, the list was reduced to the eleven 

items shown in Table 6.17. For subsequent testing (Data set 2), this list was further 

reduced to nine items. Some behavioral intention measures were eliminated because 

participants in the validation and pilot testing phases felt that the “be prepared to use” 

and “prefer to use” statements implied that they needed to compare the experiment 

system to a baseline system. Other items were eliminated if judged to be redundant, or if 

participants queried their meaning. Overall, the measure displays extremely high 

loadings on a single factor, and a high level of reliability, and these results are consistent 

across both of the data sets collected. 
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 Data set 1 Data set 2 

Using the system fits into my shopping style (when shopping for 
[item]). .74 .78 

Using the computer system would make it easier to shop for [item] .80 .89 

I would find the computer system useful when shopping for [item] .88 .86 

Use of the system can significantly increase the quality of my 
shopping .84 .74 

Using the system is compatible with the way I evaluate [item] .74 - 

Using the computer system would make me more productive when 
shopping .87 .79 

Use of the system can decrease the time needed for important 
shopping tasks (when shopping for [item]) .80 - 

Using the computer system when shopping would enable me to 
evaluate [item] more quickly .80 .78 

I think that using the system fits well with the way I like to evaluate 
[item] .84 .77 

I would recommend this system to others to use when shopping .79 .71 

Considering all tasks performed when evaluating [item], my opinion 
of the general extent to which using this system could assist 
shopping is… 

.83 .74 

Extraction Method: Maximum Likelihood with Varimax rotation   

Reliability analysis: Cronbach's Alpha 0.95 0.93 

Table 6.17: Factor analysis of system usefulness data 

 

Alternative measures of store perceptions, such as purchasing intentions or 

SERVQUAL, were judged unsuitable for this application. Purchasing intentions were 

not measured because my focus is on how one’s product evaluation style affects 

attitudes towards specific types of system rather than how technology affects purchasing 

intentions. In addition, it is not reasonable to expect that shoppers who find a system 

useful will intend to purchase the item shown. In the case of the SERVQUAL 

instrument, I took note of well-documented concerns about its reliability and validity 

(Van Dyke et al. 1997, Jiang et al. 2000). I also felt that its broad focus on service 

delivery (performing a complete transaction) was not sufficiently aligned with my more 

limited focus on product evaluation. 
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6.4.6. Value-expressiveness 

Value-expressiveness measures the extent to which self-referential (self-image) 

considerations are used when selecting and evaluating a product. It therefore signifies 

one’s attitude towards a product, with low scores indicating that the value of the product 

to the individual (and hence the manner in which it is evaluated) stems from its 

functional (or intrinsic) characteristics, and high scores indicting that the value of the 

product stems from its symbolic qualities. The theoretical foundations for the measure 

were first articulated by Katz (1960) and further developed by Sirgy and colleagues 

(e.g. Sirgy 1985, Sirgy et al. 1991). A significant proportion of past research using this 

concept has identified the specific values associated with products (e.g. a Rolex watch 

may indicate wealth or sophistication), classified them as either extrinsic or intrinsic 

properties, and then evaluated their impact on the ultimate purchase decision (e.g. Park 

et al. 1986).  

An alternative approach, and the one used here, is to measure the extent to which an 

item is evaluated and selected using self-image considerations. Very few studies have 

used this second approach (e.g. Bearden et al. 1989). Unfortunately, the focus of those 

studies is substantially different to this research, and so prior measures proved 

unsuitable. For example, some measures had been designed for a different context (e.g. 

Herek 1987) while others focus on aspects of ones of self-concept which were not 

relevant for this study (Bearden et al. 1989).  

An intensive scale-development exercise was therefore conducted. Candidate items 

were derived from Johar and Sirgy’s definitions of the utilitarian and value-expressive 

perspectives (1991), including four types of self-image: the actual self, the ideal self, the 

actual social self, and the ideal social self. The result of the scale development exercises 

is the twelve-item instrument shown below in Table 6.18. Note that Item 12 was found 

in interviews to be ambiguous, and so was replaced with a reference to group influence, 

a concept mentioned in interviews by a number of people.  
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Theoretical Dimension Addressed 

Value-expressiveness 

Item  
Utilitarian/
Functional 

Actual
self 

Ideal 
self 

Actual
Social-

self 

Ideal 
Social-

self 

1 I would wear [the item] as a form of self-
expression  X X X X 

2 I would wear [the item] to maintain my current 
image  X  X  

3 My evaluation of [the item] is based on an image 
of my ideal self   X   

4 I choose [the item] based on the way I would like 
to see myself    X   

5 I choose [the item] based on the way I actually see 
myself   X    

6 For me, [the item] is chosen mainly for practical 
reasons X     

7 I would wear [the item] as a statement about my 
personality    X  

8 I would choose [the item] based on its suitability 
for a task or activity X     

9 My choice of [the item] is based on what it tells 
others about me    X X 

10 The specific style of [the item] I would choose has 
a lot to do with the image I would like to have    X   

11 
Making a decision about buying [the item] has a 
lot to do with how I would like other people to think 
about me 

    X 

12 The specific style of [the item] I would choose has 
a lot to do with the way I am (dropped)  X    

Table 6.18: Theoretical dimensions of value-expressiveness items 

Factor analysis of the data gathered in the two experiments is shown below in Table 

6.19. Comments made during these experiments indicate that Item 9 is ambiguous, and 

so was excluded from this analysis. Items 6 and 8 are also excluded (although loadings 

are shown below) because empirical data indicates that they capture a slightly different 

theoretical concept to what was intended. That is, although functional attitude items 

show a statistically significant negative correlation with all self-image related items, 

they are, nevertheless, independent concepts. The items referring to symbolic qualities 

are of greater theoretical importance for this study, and so are used in the data analysis 

presented later in preference to the measure of functional perceptions. Notable aspects 

of the final factor scores are that the factor structure is clean, at least three items in each 

analysis have loadings above 0.8, similar high loadings are evident in both data sets, 

and the value-expressiveness items show high levels of reliability.  
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 Data set 1 Data set 2 
 Fac1 Fac2 Fac1 Fac2 

I would wear [product] to maintain my current image 0.76 -0.18 0.47 -0.10 
I choose [product] based on the way I actually see myself  0.50 -0.07 0.58 -0.04 
My choice of [product] is based on what it tells others about me 0.81 -0.05 0.79 -0.01 
My choice of [product] is based on how the style fits in with the 
people I mix with - - 0.74 -0.01 

My evaluation of [product] is based on an image of my ideal self 0.84 -0.15 0.85 0.01 
I choose [product] based on the way I would like to see myself  0.77 -0.16 0.77 -0.23 
The specific style of [product] I would choose has a lot to do 
with the image I would like to have  0.85 -0.04 0.84 -0.29 

Making a decision about buying a [product] has a lot to do with 
how I would like other people to think about me 0.82 -0.11 0.80 0.00 

I would wear [product] as a form of self-expression 0.76 -0.22 0.71 -0.39 
I would wear [product] as a statement about my personality 0.78 -0.14 0.68 -0.25 
The specific style of [the product] I would choose has a lot to do 
with the way I am dropped  - - 

For me, [product] are chosen mainly for practical reasons -0.19 0.83 -0.11 0.63 
I would choose a [product] based on its suitability for a task or 
activity -0.07 0.86 0.05 0.59 

To me, a [product] should be designed to be used (be practical) 
rather than admired - - -0.20 0.72 

Reliability analysis: Cronbach's Alpha 0.85 Not 
used 0.93 Not 

used 

Extraction Method: Maximum Likelihood with Varimax rotation 

Table 6.19: Factor analysis of value-expressiveness data 

To give an indication of the degree of variation recorded, the frequency distribution for 

the average value-expressiveness score from each version of the experiment is shown in 

Figure 6.3. Note that the chart shows the distribution of average scores, not the 

distribution of the standardized factor scores used in analysis. As indicated in the chart, 

the average scores range from 1, the lowest possible score, to 7, the highest possible 

score. The mean score for each is approximately 4.3 for the clothing data set, and 4.0 

for the eyewear data set. Value-expressiveness is believed to be normally distributed 

over the general population (Sirgy 1985); the distribution of scores shown below 

suggests that participants are representative of this wider population. 
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Figure 6.3: Frequency distribution for value-expressiveness scale 

6.4.7. Involvement in purchasing process 

Within social and consumer psychology, consumer involvement is generally defined as 

the extent to which an item or activity is relevant and meets important values and goals 

(Slama et al. 1985). Consumers can be involved with the purchase process as well as the 

item being purchased, and studies indicate that each type is associated with different 

types of behavior. For example, product involvement is associated with brand loyalty 

and a greater awareness of differences between competing products (Quester et al. 

2003). Purchase process involvement, on the other hand, is associated with the length 

and depth of information seeking activities while evaluating an item (Clarke et al. 1978, 

Slama et al. 1985) and a commitment to use a high level of cognitive effort when 

evaluating the information (Quester et al. 2003). Researchers commonly refer to 

products as being high-involvement or low-involvement. Strictly speaking, however, 

products and tasks are inherently neither involving/engaging nor unappealing: 

involvement is an individual-level variable, and so the level of involvement for any 

given item or task will vary from one person to another. 
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Statement Source 

[item] is a very complex product. Based on (Quester et al. 2003) p. 37 

Evaluating [item] requires a great deal of expertise. Hard to evaluate, requires effort 
(Quester et al. 2003) p. 37 

I consider many variables when evaluating [item]. (based on concept of involvement = 
commitment to higher cognitive effort) 

I have a most-preferred brand of [item] 
 

I think there are many differences between brands of 
[item].  

I would want to find out as much as possible about 
[item] before buying it.            (Zaichkowsky 1985) p.346 

I would be interested in hearing or seeing an 
independent assessment of [item] before purchasing 
one. 

 

Before selecting [item] I would compare product 
characteristics among different brands.  

Table 6.20: Purchase process involvement measure 

This thesis is primarily concerned with the product evaluation phase in a purchase, so 

involvement in the process (rather than the product) is most relevant involvement 

measure here. Studies that investigate involvement in the process tend to use either the 

Slama and Taschian (1985) construct or the shorter Zaichkowsky (1985) construct. The 

Slama and Taschian construct is designed to measure the level of excitement, intensity 

of effort, and commitment typically applied to shopping, whereas the Zaichkowsky 

construct measures the amount of information search and evaluation typically applied 

when shopping for a given product. The Zaichkowsky measure was chosen for this 

study because of its focus on information search and processing to evaluate products. 

One item, “I would be interested in reading the Consumer Reports article about this 

product” was modified because the reference to Consumer Reports is only (potentially) 

meaningful to North Americans. The equivalent product report magazine in Australia, 

Choice Magazine, is not well known, so the term “independent report” was used 

instead. Three items were added to that measure to capture the cognitive effort aspect of 

purchase process involvement. Each item used and its source is shown in Table 6.20. 

The measure remained unchanged in both data-gathering activities. Factor analysis of 

these items is shown in Table 6.21. Overall, the factor structure is not as stable as I 

would have expected. Factors largely correspond to the source of the item, with the first 
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three items forming one factor (perhaps an indicator of cognitive effort), and items from 

the Zaichkowsky measure forming the other factor. Given the widespread use of the 

Zaichkowsky measure, Factor 2 data is used to test relevant hypotheses. 

Data set 1 Data set 2 
Statement Factor 1 Factor 2 Factor 1 Factor 2 

[item] is a very complex product. 0.64 0.14 0.77 0.09 

Evaluating [item] requires a great deal of expertise. 0.81 0.27 0.83 0.13 

I consider many variables when evaluating [item]. 0.68 0.36 0.66 0.41 

I have a most-preferred brand of [item] 0.37 0.19 -0.14 0.78 

I think there are many differences between brands of [item]. 0.47 0.16 0.23 0.53 
I would want to find out as much as possible about [item] 
before buying it. 0.50 0.67 0.51 0.54 

I would be interested in hearing or seeing an independent 
assessment of [item] before purchasing one. 0.13 0.62 0.34 0.63 

Before selecting [item] I would compare product 
characteristics among different brands. 0.30 0.75 0.37 0.55 

Reliability analysis: Cronbach's Alpha 0.82 0.83 
Extraction Method: Maximum Likelihood with Varimax rotation 

Table 6.21: Factor analysis of purchase process involvement data 

6.5. Summary – variables used in this study 
The previous discussion has specified explicitly or implicitly a total of fifteen variables: 

product description method, store, informativeness (separate measures for the item, 

appearance, and future dimensions), credibility (expertise and independence), 

information ease of use (text and image), perceived information usefulness (text and 

image), the perceived usefulness of the online store, ones intention to use the online 

store in future, value-expressiveness, and involvement in the purchase process. Product 

description method and store are treatment indicator variables, and so are discussed at 

length in the next chapter, which describes the methodology used in experiments 

(including treatments) in considerable depth. The remaining variables are measured 

using responses to a series of related statements, each measured using a seven-point 

Likert-type scale. For Experiment 2 (assessment using online word-of-mouth review 

systems), some of these measures were deleted, and a selection of new measures 

included. To maintain consistency between experiments, however, analysis of the later 
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data only involves mesures that are common to both experiments. All measures are 

shown next in Table 6.22. 

Variable Definition 

Product description 
method 

Categorical variable indicating the type of technology used to 
show a product online. All participants viewed a catalog (text 
description of item and static photograph), but some participants 
also used one or more additional technologies. The catalog 
therefore represents a control group condition, and the others 
are the technology treatments. These technologies are: 

• Automated size/fit chart (recommends a size based on 
the shopper’s dimensions, and indicates how well the 
item will fit at a number of points on the body, such as 
chest and waist). 

• Virtual model of self (a computer image of the shopper. 
These programs simulate — in some ways — the mirror 
in the dressing room of a store. That is, in the same way 
that a shopper might try on a variety of clothes in a 
physical store prior to purchase, a shopper can use a 
virtual model to try on clothes in a virtual dressing room 
to evaluate the clothes when worn). 

• Virtual model of other person (similar to above, but 
person shown is a store-supplied model rather than an 
image of the shopper). 

Store Categorical variable indicating the general class of product 
examined (clothing or eyewear). This variable also indicates the 
type of virtual model system examined: In the clothing store, 
models are possibly best described as animated avatars, in that 
they are configurable computer-graphics  images (CGI), similar 
to the characters commonly found in computer games. These 
images are less realistic than a photograph, but arguably more 
flexible than a photograph because they let the user construct 
multiple self-images, including perceived (actual) self and ideal 
self. 

The eyewear store uses a digital photograph as the basis for 
each model. These images are therefore highly realistic 
depictions which simulate the trying-on process by 
superimposing an image of the eyewear onto the photograph of 
the shopper. 

Informativeness This construct is defined as “a feeling that one is informed about 
a product, including its technical capabilities and the likely 
experience associated with using, consuming, or owning that 
product.” The operationalized version of the construct comprises 
three factors, item, self, and time. 

• Item: perceived awareness of the properties and capabilities 
of a product including, but not limited to, its physical 
dimensions, technical capabilities, and quality. It is measured 
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Variable Definition 

using these items: 
o the overall quality of the product 
o objective characteristics of the productwhat the 

product is really like to use or consume 
o the extent to which the product meets my 

requirements 

• Item-self: the extent to which a person feels informed about 
the interactive relationship between the item and the 
user/consumer, particularly the visual image (appearance 
when worn). It is measured using these items: 

o what the product looks like 
o what the product will look like on me 
o The images are tailored to my needs 
o It is easy to find the information I need in the pictures 
o The images made it easy to see what the item looks 

like 
o The images made it easy to see what the item will 

look like on me 
o The images made it easy for me to imagine what the 

item will be like to use 

• Time (future usage): perceived awareness of the item’s 
properties and characteristics at a point in the future, and 
includes concepts such as anticipated useful life. The time 
dimension is measured using these items: 

o benefits I might experience 
o experiences that are relevant for my needs 
o all of the types of experiences I can expect 
o how my experiences might change over time 
o the outcomes I can expect to experience in future 

Credibility The extent to which you are inclined to believe and act on the 
information provided. This construct is operationalized using two 
variables, expertise and independence. Expertise is a composite 
of the measurement items well-informed and expert (7 point 
scale), and independence is a composite of unbiased and 
independent. Trustworthiness was used as one of the items in 
the survey, but is not used in analysis because it shows a strong 
relationship with both the expertise and independence factors, 
suggesting that trustworthiness is a multidimensional concept 
which cannot be easily measured using a single variable. 

Information ease of 
use 

The degree to which a person believes that using the 
information to complete a task is free of effort. Separate 
variables are used to assess the ease of use of the text 
information and the images. Four items measure each variable: 

Image ease of use 
• The images are easy to use 
• The images are understandable 
• The images are easy to interpret 
• The images are clearly presented 
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Variable Definition 

Text ease of use 
• The text and numbers are easy to use 
• The text and numbers are understandable 
• The text and numbers are easy to interpret 
• The text and numbers are clearly presented 

Perceived information 
usefulness 

The degree to which a person believes that using the 
information to complete a task is free of effort. Separate 
variables are used to assess the perceived usefulness of the 
text information and the images. Nine separate items were used 
for each construct, although only the first five are used in 
structural equation modelling. The same items are used in  the 
text usefulness and the image usefulness measures: 

Usefulness 
• helped me to identify important product characteristics 
• assisted my performance when evaluating the jeans 
• let me make high quality product evaluations 
• was useful to me when evaluating the jeans 
• helped me to evaluate the jeans effectively 

Perceived usefulness 
of online store 

The degree to which a person believes that the design of an 
online store enhances his or her ability to evaluate products. The 
final set of items developed to measure this variable uses 11 
statements, and refers to a variety of evaluation-relevant 
concepts, including fit with style, productivity, effort, and overall 
quality. 

These statements are: 
1. Using the system fits my shopping style (when shopping for [item]). 
2. Using the computer system would make it easier to shop for [item] 
3. I would find the computer system useful when shopping for [item] 
4. Use of the system can significantly increase the quality of my 

shopping 
5. Using the system is compatible with the way I evaluate [item] 
6. Using the computer system would make me more productive when 

shopping 
7. Use of the system can decrease the time needed for important 

shopping tasks (when shopping for [item]) 
8. Using the computer system when shopping would enable me to 

evaluate [item] more quickly 
9. Using the system fits well with the way I like to evaluate [item] 
10. I would recommend this system to others to use when shopping 
11. Considering all tasks performed when evaluating [item], my opinion of 

the general extent to which this system could assist shopping is… 

Structural equation models use only a selection of these items 
(2, 3, 4, 5, 6, 7, 10, and 11), which collectively measure the 
evaluation-quality concepts and have high reliability scores. 

Intention to use online 
store 

Not measured in this study. Defined as one’s subjective 
willingness to use the type of technology found in the online 
store in future product evaluation tasks. 
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Variable Definition 

Value-expressiveness The extent to which you perceive a product as self-image-
relevant or utilitarian in nature, and operationalized as the extent 
to which self-referential (self-image) considerations are used 
when selecting and evaluating a product. In the experiments, 
twelve items were used to measure this variable, although three 
were discarded as unreliable prior to data analysis (as described 
in Section 6.4.6), and only 5 used in structural equation models. 
Like the other survey measures in this study, this variable is 
measured using seven-point scales. Low scores indicate that the 
value of the product to the individual (and hence how it is 
evaluated) stems from its functional (or intrinsic) characteristics;  
high scores indicate that the value of the product stems from its 
symbolic qualities. 

The items used in data analysis are: 
• I would wear [the item] to maintain my current image 
• My evaluation of [the item] is based on an image of my ideal self 
• I choose [the item] based on the way I would like to see myself  
• I would wear [the item] as a statement about my personality 
• Making a decision about buying [the item] has a lot to do with how I 

would like other people to think about me 

Involvement in 
purchase process 

The extent to which an item or activity is relevant and meets 
important values and goals (Slama et al. 1985). Purchase 
process involvement is associated with the length and depth of 
information seeking activities while evaluating an item.  

The items used in the measure (7 point scale) are: 

• I would want to find out as much as possible about [item] 
before buying it. 

• I would be interested in hearing or seeing an independent 
assessment of [item] before purchasing one. 

• Before selecting [item] I would compare product 
characteristics among different brands. 

These measures refer to the selection process rather than the 
item, so as not to confuse involvement in the purchase process 
with involvement with the item.  

Table 6.22: Variables used in study 

6.6. Conclusion 
This chapter explains variable selection criteria, and the procedures used to develop and 

validate constructs. In general, measures displayed extremely high levels of reliability, 

and strong loadings on the expected factors. Scores for the perceived information 

usefulness and perceived system usefulness constructs were particularly high, indicating 
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that the original concepts have been translated successfully to this research domain. 

Two new variables, perceived informativeness and value-expressiveness, were 

developed from theoretical principles. Factor analysis indicates that informativeness is a 

multi-dimensional concept, with a more complex structure than initially envisaged in 

the supporting theory. The value-expressiveness measure is also slightly more complex 

than initially envisaged in that value-expressiveness and utilitarianism emerged 

consistently as different factors. Both constructs clearly require some additional 

development work, but results are promising. 

The next chapter describes the methodology used in the experiments to gather data for 

these variables. Like this chapter, it describes development procedures in some detail. 

The main difference between the chapters, however, is that this chapter focuses on 

variable selection, construction, and validation, whereas the next chapter describes the 

development of the procedures and treatments (cues) used in experiments. 
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Chapter 7. 
 
Methodology used in 
Experiments 

 

 

7.1. Introduction 
In this chapter I document the research design used in the experimental phase of this 

research to test the hypotheses developed in Chapter 5. Two data collection and analysis 

phases are described, each designed to address a different aspect of the vicarious 

experience taxonomy developed in Chapter 3. The Phase 1 data gathering activities 

primarily support testing of hypotheses specified in Chapter 5, Sections 3.1 and 4.1 

(Hypotheses 1-3 and 9-10), while the Phase 2 activities enable testing of hypotheses 

from Chapter 5, Sections 3.2 and 4.2 (Hypotheses 4-8 and 11). 

7.2. Data Collection Phase 1: Virtual models 
This thesis describes principles and techniques that enable vicarious experience in an 

online environment and tests those principles. Informativeness is the key measure used 

to assess many of those principles, and is involved in many of the hypotheses addressed 

by data collection Phase 1. The theme of the experiment run in this phase can be 

described as “does personalization, particularly the use of virtual models, make Web 

pages more informative and useful?”  



Chapter 7 

7.2.1. Research Method 

A laboratory-based experiment was used, with each session administered in a one-to-

one setting. These sessions were run in the IDEA laboratory facility within the 

Department of Information Systems at the University of Melbourne. The actual room 

used is shown in Figure 7.1. It measured approximately 4m x 3m, and contained a 

computer work desk, a large (21-inch) computer monitor, and all materials used in the 

experiment (instructions, etc.). 

 
Figure 7.1: Physical setting and materials used for experiment 

The experiment was planned as a repeated measures design with four evaluation tasks, 

two control groups, five treatment groups, random assignment to treatments, and varied 

task order. The tasks involved participants visiting an online clothing store to evaluate a 

shirt and a pair of jeans, and visiting an online eyeglass store to evaluate an eyeglass 

frame and a pair of sunglasses. The specific treatments associated with these stores are 

shown in Table 7.1. 
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Eye-wear Clothing 

Treatment Eyeglasses Sunglasses Jeans Shirt 
E1&C1 Basic catalog     
E2 Other person as model     
E3 Self as model (photograph)     
C2 Self as model (virtual model)     
C3 Personalized fit information     
C4 Virtual model + fit (C2+C3)     
Table 7.1: Treatments by store 

Random assignment was achieved by allocating each participant to the next available 

treatment on a randomly ordered list of all possible treatments. An extract from the 

treatment allocation table is shown in Table 7.2. The system underlying the table, not 

obvious from this extract, is: 

• In each session, products from the same store are in the same treatment group; 

• Basic catalog treatments (the control group) are not paired with virtual models; 

• Products are evaluated first, second, third and fourth an equal number of times; 

• For each store, the available treatments are listed an equal number of times; 

• Each row in the4 table has been allocated a random number (using MS Excel’s 

RAND() function), and the table sorted in that order; 

• Separate randomization was conducted for the male and female task lists. 

 
Session ID Treatment 1 Treatment 2 Treatment 3 Treatment 4 

25 F27 Jeans 
Personalized fit 

Shirt 
Personalized fit 

Sunglasses 
Self as model 

Eyeglasses 
Self as model 

26 F13 Eyeglasses 
Basic catalog 

Sunglasses 
Basic catalog 

Jeans 
Basic catalog 

Shirt 
Basic catalog 

27 F18 Eyeglasses 
Self as model 

Sunglasses 
Self as model 

Jeans 
Personalized fit 

Shirt 
Personalized fit 

28 F30 Eyeglasses 
Self as model 

Sunglasses 
Self as model 

Jeans 
Personalized fit 

Shirt 
Personalized fit 

Table 7.2: Extract from treatment allocation and task order table 

 

 133



Chapter 7 

7.2.2. Pilot 

Pilot tests were conducted as part of the planning process, as a mechanism for further 

assessing measures, materials and procedures, and determining time requirements. Pilot 

tests were conducted for each treatment. Five people (two PhD students, two academics, 

and one 60+ year old volunteer) assisted with this stage of the research. Each person 

assessed four products, with each session lasting between 35 and 80 minutes, including 

a short break after the second evaluation. As a result of these sessions, minor omissions 

in the task description were detected and addressed. 

7.2.3. Theoretical population 

To explain the design of this experiment, it is first necessary to describe the theoretical 

population. My conceptual population was all Internet users who would have reason to 

evaluate the products on offer, particularly people who had conducted commercial 

transactions via the Internet. The intention was that data gathering be restricted to 

Internet users who also use the products. For example, from the population of Internet 

users, only prescription eyeglass wearers should be allowed to evaluate frames, only 

sunglass wearers can evaluate sunglasses, and only jeans wearers can evaluate jeans. 

This restriction was imposed to ensure that evaluations were as realistic and meaningful 

as possible (as an external validity measure). Allowing people who have no interest in 

type of item on offer would potentially have produced “noise” (meaningless data) and 

compromised results. 

7.2.4. Control Variables 

A number of variables were used to control for the impact of potentially confounding 

influences. The control variables comprise measures of participant characteristics (age, 

years of Internet use, and education level), and of administrative procedures (treatment 

order and number of products examined).  

Geographic location and the background of the participants are additional (but implicit) 

controls. That is, the experiment was conducted in Australia, using people born in 

Australia, South-East Asia, or Europe: regions where Lands' End has no market 
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presence. Having had no exposure to the brand or products, people from these regions 

are (arguably) unlikely to have any prior expectations about the vendor or the products.  

7.2.5. Data gathering 

All experimental sessions were administered by the same investigator following a 

standard protocol. On arrival, every participant was given a briefing about the purpose 

of the experiment and asked to complete a consent form and demographic survey. A 

card listing the first item to examine and the activities to perform was then provided. 

Because the focus of the experiment was on evaluation rather than system usability, the 

researcher guided each subject to the Web pages using a pre-supplied script.  

Pilot testing had indicated that 90 minutes (with a short break) was ample time for 

evaluating up to four items without causing fatigue. Including pilot tests, approximately 

110 sessions were run, each taking between 45 and 90 minutes. Survey forms were 

completed at then end of each evaluation, and checked for completeness by the 

researcher. A time-check was also conducted at this point. If sufficient time was 

available to evaluate more items, the participant was given the option of finishing the 

experiment; otherwise, the session was concluded. 

During a session, the participant was encouraged to verbalize thoughts in a semi-

structured interview using probes (questions) such as “what are you thinking now?”, “is 

this what you expected to see?”, and “are these the details you wanted?” These 

responses provided in-depth information about attitudes to the products and how the 

products are typically evaluated. Many were more detailed than anticipated, to the 

extent that some people were not able to evaluate four items in the time available. These 

interviews provided rich contextual data, and helped to clarify ambinguity in the 

interpretation of quantitative data. Unfortunately, they also created gaps in the treatment 

allocation schedule, which needed to be made-up with additional short sessions. Such 

“make-up” sessions were completed as soon as feasible (with another person). 

Theoretical population considerations (excluding anyone who did not use the item in 

question) had a similar fragmenting effect on treatments. For example, two women had 
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never owned jeans (they wore only skirts and dresses), many people had never worn 

prescription eyeglasses, some people had never worn eyewear of any form (eyeglasses 

or sunglasses), and many eyeglass wearers only wear “clip-on” sunglasses rather than 

dedicated sunglasses. The fragmenting effect that these exclusions had on the treatments 

is essentially only a logistic issue. The more important methodological issue addressed 

by such exclusions is that many potentially invalid observations were excluded as a 

result. Table 7.3 shows the number of sessions where one, two, three, or four items were 

evaluated respectively, and the specific combinations. Almost two-thirds of sessions 

were restricted to a single store. Statistical analysis indicates that within each treatment 

group, the mean score for the response variables does not appear to have been 

influenced systematically by the procedures employed. In technical terms, treatment 

order produced no significant main effect (number of items evaluated) for any outcome 

variable, and all interaction terms involving treatment order are also not statistically 

significant. In summary, the order in which items were evaluated (which also 

encompasses the number of items evaluated) had no significant impact on results. 

 
 One item only  

Item Jeans Shirt Frames Sunglasses  
Sessions 0 2 9 4  

 Two items  

Items Jeans + Shirt 
Jeans + 
Frames 

Jeans + 
Sunglasses 

Shirt + 
Frames 

Frames + 
Sunglasses

Sessions 21 1 1 2 20 

 Three items   

Items 
Jeans + Shirt 

+ Frames 
Jeans+Shirt+
Sunglasses 

Jeans + Frames 
+ Sunglasses 

Shirt +Frames 
+ Sunglasses  

Sessions 3 8 4 2  

 Four items    

Items Jeans + Shirt + Frames + Sunglasses   
Sessions 21   

Table 7.3: Count of sessions by number and type of item examined 

Two separate stores, each with a different virtual model system, were used to allow this 

study to make statements about the generalizability of findings. In essence, had the 

study been limited to one store, results would have been open to the accusation that the 
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effects observed were product-specific or store-specific. Repeating the experiment using 

two separate virtual model systems makes it possible to argue that effects that are 

similar across stores and products are generalizable across all similar systems. 

Real stores and real products were used mainly as an external-validity mechanism, but 

also have a potential internal validity benefit. Regarding external validity, using real 

stores and products counters any suggestion that the materials are not commercially 

viable, not representative of commercial systems, or professionally designed. 

Furthermore, the systems examined have a non-trivial setup and maintenance cost, 

which is beyond the capabilities of the typical university department. Using commercial 

systems therefore allowed the experiment to benefit from the substantial development, 

testing, and maintenance efforts of numerous professional programmers. The internal 

validity benefit of this approach is that because other people developed the systems, no-

one involved with the experiment had any emotional investment in the systems or the 

outcome of the evaluations. In addition, no-one involved with the experiment had any 

financial or other connection with either the retailers or their competitors, and these 

companies were not contacted at any point.  

A significant drawback with this approach was that no control could be exercised over 

the Web sites, and so there was no way to control or predict key events such as changes 

to the product range and site downtime. These issues were evident in the pilot-testing 

phase when one of the online businesses chosen for pre-testing, David Jones (an 

Australian retailer), closed its online store permanently, and also when Lands' End 

changed its product range to display the new season’s fashions. 

7.2.6. Participants 

The recruitment strategy adopted was designed to address the theoretical population 

requirements described earlier. An effort was therefore made to ensure that participants 

were representative of this conceptual population in terms of product use as well as 

demographic characteristics. Demographic statistics of Internet users vary from county 

to country, but, in general, (i) males and females tend to use the Internet in 

approximately equal numbers, (ii) adult users tend to have a relatively high household 
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income and are highly educated, and (iii) use is widespread in the 18-24 age bracket, but 

relatively limited for people aged 65 or older (see U.S. Census Bureau 2005). 

Over-reliance on student participation is often criticized as a convenience sampling 

strategy that produces non-representative results. In this study, therefore, an effort was 

made to ensure that undergraduate students were not over-represented. The specific 

sampling strategy used was to recruit approximately equal numbers of males and 

females, ensure that all age groups were represented, and to focus particularly on 

recruiting people with high disposable incomes or a university education. This selection 

process has enhanced the external validity of the study. In particular, the population 

studied has similar demographic characteristics to the population of Internet users, 

which means that it is likely that results also generalize to this wider population.  

To recruit these participants, email messages were initially sent to final year IT students 

at the University of Melbourne, and managers in both the Australian Taxation Office 

(ATO) and the Australian Securities and Investments Commission (ASIC). The ATO 

was particularly chosen as an initial recruitment point because its employees have the 

highest pay of all Australian government departments (high household income), and are 

amongst the most highly educated. Some participants recommended the study to 

colleagues that they thought would meet the sampling requirements, resulting in 

additional responses to the call for participation. More targeted requests for 

participation were issued towards the end of the data-gathering period, to members of a 

local church community and parents associated with a local school. Characteristics of 

the final population are shown in Table 7.4. 

 
Sex Number Education Number Age Number 

Female 46 High School only 6 18 - 24 48 

Male 54 Diploma 3 25 - 30 11 

  Current undergraduate student 33 31 - 35 7 

  Completed undergraduate degree 29 36 - 40 13 

  Masters degree or higher 29 41 - 45 8 

    46 - 50 4 

    51+ 9 

Table 7.4: Participant characteristics for Phase 1 of research program 
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The recruitment process described above produced a large number of sessions, but left 

some holes in the treatment list. Additional eyeglass wearers and older Internet users 

were particularly required. More targeted requests for participation were then 

distributed to members of a local church community, parents associated with a local 

school, and postgraduate students. Characteristics of the final population are shown in 

Table 7.4. This table shows that the final sample comprises 100 people (46 females and 

54 males), and that the typical participant has completed a Bachelor’s or Master’s 

degree. This population does not include the 20 people who assisted with scale 

development or pilot testing, or the two participants who were unable to complete the 

survey due to time constraints. Recruitment activities ceased when the target sample of 

240 observations (based on an estimate conducted after the pilot test) was obtained.  

7.2.7. Materials 

The materials involved in the experiment were (1) product descriptions on Web pages 

maintained by two online retailers, Lands' End and Eyeglasses.com, (2) tape measures, 

(3) imperial to metric size and weight conversion charts, and (4) a digital camera. The 

products used are actual products sold by the retailers. Using descriptions of actual 

products enhanced the external validity of the study, and I used two separate stores to 

increase the generalizability of results. 

The four products evaluated were chosen partly for pragmatic reasons (a “try it on” 

system was available), but also on the grounds that (1) they would potentially appeal to 

a wide range of ages, and (2) had similar attributes in the men’s and women’s items, and 

should therefore produce comparable outcomes. The Lands' End products chosen are 

men’s and women’s “no-iron” shirts, women’s flair jeans, and men’s traditional fit 

stretch jeans. Eyewear was selected using the same criteria, but the small number of 

items supported by the “Try-it-on” system, and the even smaller subset that had a text 

description, limited the choice of items. The specific eyewear chosen was Flexible 

Frames and Terminator sunglasses. 
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Clothing 

In the clothing version of the experiment, the “type of product information” factor had 

four levels, shown in Table 7.1, and illustrated in Figure 7.2. The basic representation 

was a static Web page (the “basic online catalog”) containing a photograph and 

description of the product, and a size chart. This representation was used as a “control” 

treatment. That is, all participants saw this representation, but some also saw additional 

representations, which allowed analysis to assess the incremental impact of those 

treatments on the basic catalog. All treatments started at this point partly to ensure 

comparability of results, but also because the store’s design was one where 

personalization features were accessed from the basic catalog. 

Experiment materials: Clothing 
 Basic online catalog   Personalized fit  Virtual model 

 Overview 
Customer enters a selection of 
body measurements, including 
height, neck, chest, and leg 
dimensions. Specific sizes are 
then recommended based on 
this information. 

Overview 
Customer constructs a digital 
image by entering height and 
weight, and selecting skin color, 
facial features, and body shape. 
The model is then dressed and 
examined. 

Figure 7.2: Examples of materials used in clothing version of experiment 

Treatment group C2 evaluated using a personalized fit chart. The chart was based on 

body measurements entered by the participant, including height, weight, and waist size 

using scales and measuring tape provided in the laboratory. In treatment group C3, each 

participant constructed a virtual model that approximately matched his or her body 

attributes (height, weight, skin color, etc.). Each participant then dressed the model to 
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assess visually the fit and style of the items. Finally, treatment group C4 was exposed to 

both forms of personalization. This last treatment was used to allow statistical modeling 

of the joint effect of personalization methods. 

Eyewear 

In the eyewear version of the experiment, the “type of product information” factor had 

three levels, also shown in Table 7.1, and illustrated in Figure 7.3. As with the clothing 

treatments, the basic “control group” representation was a static Web page (the “basic 

online catalog”) containing a photograph and description of the product, and a size 

chart, and all participants viewed this information.  

Experiment materials: Eyewear 
 Basic online catalog   Store-supplied model  Photo of participant 

 

 

 
Overview 
Customer selects a face from a
list supplied by 
eyeglasses.com. Images of 
eyewear are then 
superimposed on the model. 

Overview 
Customer uploads a digital 
photograph of face and enters 
a measure of the distance 
between pupils to allow the 
system to show eyewear to 
scale. Images of eyewear are 
then superimposed on model. 

Figure 7.3: Examples of materials used in eyewear version of experiment 

Group E2 used an interactive system where they could choose a model from a list 

supplied by the store (21 faces across five different facial shapes), and then see the 

result of trying different frames of the model. This treatment was selected as an example 

of an interactive but non-personalized display. Group E3 is similarly interactive, but 

used a system where a digital photograph of the participant, taken as part of the 
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experiment, was uploaded to the vendor’s Web site, and used as a model to show the 

effect of wearing different frames. 

7.2.8. Procedures 

For both versions of the experiment (clothing and eyewear), each participant was 

assigned randomly to a pre-specified treatment, and then run singly through the 

experiment. Participants were paid to participate, and were free to finish the session 

whenever they liked. On arrival, every participant was given a briefing about the 

purpose of the experiment and asked to complete a consent form and demographic 

survey. When participants indicated they were ready to begin, they were given a card 

that listed the first item to examine and the activities to perform while evaluating. 

Because the focus of the experiment was on evaluation rather than system usability, the 

researcher guided each subject through the Web sites. Participants were told that they 

were free to examine other items, but that their responses must be about the extent to 

which they feel informed about the specific item shown on the card. Participants were 

also asked to speak aloud during the experiment so that researchers could understand 

better the underlying reasons for responses, and this information was recorded. Survey 

forms were examined at the end of each session to ensure that all items were completed. 

7.2.9. Data Analysis 

Scores for the items on the survey forms were then keyed in and statistical analysis 

conducted. This comprised reliability analysis (Cronbach’s Alpha), factor analysis, and 

multivariate analysis of variance (MANOVA) using SPSS (version 14.0.2) In Chapter 8, 

the majority of hypotheses are tested simultaneously in structural equation models 

(SEM) using AMOS (version 6.0.0 build 848), and parameters estimated using the 

maximum likelihood technique. In Chapter 9, the majority of hypotheses tested involve 

interaction effects. AMOS was not used for this analysis due to sample size restrictions 

(covariance-based techniques require 15-20 observations for each indicator). The 

sample size was, however, adequate for testing using a partial least squares (PLS) 

approach, which require approximately 20 observations per latent variable. PLS-Graph 

version 2.0.M3 was used for that analysis. 
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7.2.10. Control and manipulation checks 

Control checks on the impact of participant characteristics and administrative 

procedures were performed using MANOVA. These tests indicate that the random 

assignment of participants to experimental treatments was successful. That is, among 

the experimental groups, participant characteristics (age, education, Internet experience) 

have no significant effect on any response variable (future informativeness, appearance, 

and perceived usefulness). Administrative procedures (treatment order and number of 

products examined) were also found to have no systematic biasing effect on any 

response variable. 

One problem with real products and real stores is that participants’ familiarity with and 

attitudes towards them can vary substantially. To minimize the impact of prior attitudes, 

I therefore wanted to avoid stores and brand names that were familiar to participants. 

Pre-testing indicated that of the clothing brands able to be evaluated using the Virtual 

Model system, the Lands' End brand was least familiar; indeed, of the 100 participants, 

only two had heard of the brand. Both of these people are long-term Australian 

residents, had not been exposed to the brand for at least 10 years, and had not ever 

owned any Lands’ End clothing. Bias in this circumstance seems unlikely, but responses 

were nevertheless evaluated using the Cook’s distance measure in SPSS (version 

14.0.0) and similar outlier statistics reported by AMOS (version 6). Neither set of 

responses contained any outlying observations. 

7.2.11. Selection of Indicators for Structural Models 

The SEM estimates are shown in the next chapter. My aim was to produce a 

parsimonious and balanced model. That is, I wanted to use the smallest number of latent 

and observed variables possible, equal numbers of components for all factors, and a 

consistent factor structure for both SEMs. Minor differences between the indicators on 

these structural models are a result of efforts to avoid estimation problems, including 

correlated errors and negative variance estimates.  

To reduce the impact of these estimation problems, indicators were selected using an 

iterative process. Indicators with the highest communality scores and factor loadings 
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were first placed in an AMOS model (based on Maximum Likelihood factor analysis 

and Varimax rotation). Selected indicators were then progressively deleted to eliminate 

estimation problems, until each latent variable contained three indicators. According to 

Gefen (2003, p.10), limiting the number of indictors in this way is consistent with 

almost all TAM studies that have applied SEM techniques. That is, the final SEM for 

each study is typically based on a subset of the measures. Overall, both SEMs produce a 

similar pattern of results, which suggests that results are not specific to the products or 

stores examined. 

7.3. Data Collection Phase 2: Online word-of-mouth 
While the first data collection phase focuses on examination (self-discovery) methods, 

the second phase focuses on word-of-mouth networks (community discovery). The 

theme of the experiment run in this phase is essentially “how do reputation systems 

affect the credibility and informativeness of online information?” A secondary aim of 

this phase is to improve the reliability and validity of constructs first used in phase 1. 

The results of this secondary aim have already been reported in Chapter 6 in the 

discussion of each variable. 

7.3.1. Research Method 

A laboratory-based experiment was again used, but this time, sessions were run in a 40 

seat laboratory with up to 15 participants attending. In total, 8 sessions were run, each 

taking approximately 40 minutes. The focus in these sessions was on gathering 

quantitative feedback. Some qualitative data was gathered in the group debriefing 

sessions, but this data provided relatively few insights into either the measures or the 

evaluation process. 

I once again used a post-test only research design but this time used only one between-

group factor, “number of reviews,” with two treatment levels: small number of reviews 

(3 on 1 page), and large number of reviews (30 over 3 pages). Overall, similar 

measures, procedures, equipment, and treatments were used so that results from both 

data collection phases could be compared.  
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7.3.2. Materials 

The materials used in this phase differ from the Phase 1 materials in several important 

respects. Firstly, to simplify the administration of treatments to a large group, 

participants only viewed Web pages relating to the clothing store. Secondly, participants 

viewed a simulated version of the store and products used in Phase 1. A simulated store 

was required to enable an assessment of the effectiveness of a word-of-mouth network 

while maintaining a point of reference to technologies and products already examined. 

This simulated version of the store maintained the look and feel (and information 

content) of the original, but incorporated links to a simulated online community. So 

called “phishing” techniques were built into these simulated pages to ensure that all 

Web addresses shown for both the retail store (Lands' End) and the word-of-mouth 

network (Shopping.com) appeared to be external links, even though all pages were 

accessed from local Web servers. Pilot tests were conducted to determine which pages 

needed to be simulated and to ensure that the simulations were completely realistic. 

A sample page is shown in Figure 7.4 with two of the modified elements circled. These 

elements are the link to Shopping.com, and the address bar. The section reading “search 

for reviews of this item at Shopping.com” is not found on any Lands' End Web page 

because that vendor has not joined Shopping.com’s merchant program. This part of the 

Web page was therefore designed carefully to ensure that the size, color scheme, 

typeface, and button design matched other elements of the Web site, and that it was 

highly visible without disrupting the symmetry of the original design. 
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Figure 7.4: Sample simulated product Web page highlighting modifications 

To add to the illusion that an external Web site was being accessed, an intermediate Web 

page (example shown in Figure 7.5) was created. This page showed an apparent search 

for the relevant product at shopping.com with an animated GIF image showing the 

search “progress.” The search page had redirection code built in to ensure so that 

reviews would be displayed after a one-second delay.  
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Figure 7.5: Shopping.com "search" page 

The address bar shown when using the simulated store is actually not the Internet 

Explorer address bar at all. Rather, it is a Web page in a borderless frame, which has 

hidden the real address bar. Using this technique allowed an external Web address to be 

shown even though all pages were stored on a local server. The procedure used is (1) 

hide the Internet Explorer (IE) address bar; (2) load a borderless Web page that contains 

a fake address bar and a “holding frame” into which other Web pages will be loaded; 

and (3) ensure that the contents of the fake address bar are changed appropriately every 

time a new page is loaded. 

To implement this procedure, I modified some HTML and JavaScript code originally 

used in a Citibank phishing scam (see Wein 2005 for sample code). The core code used 

is shown in Figure 7.6. Note that only essential changes were made to this code; the 

phishing code therefore still contains some of the original references to the Citibank site 

on line 8. References to onmouseout, onmousedown, and onclick JavaScript methods 

are made throughout this code. These functions are used to simulate the behavior of the 

IE user interface for common events such as opening new windows, moving the mouse 

over the “go” button, or clicking on the URI shown in the address bar. 
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function OutsideReviewSearch() { 
   window.open("http://www.dis.unimelb.edu.au/staff/stephen/shopping/search-j1011.htm", "Review_Search", "width=970, height=750, 

location=no, menubar=yes, status=no, toolbar=yes, scrollbars=no, resizable=yes"); 
} 
</script> 
   </head> 
   <body onload="MM_preloadImages('fakebgd.bmp', 'fakebutton2.bmp'); MM_checkBrowser(4.0,1,1,4.0,0,0,1,'http://www.citibank.com', 

'http://www.citibank.com');return document.MM_returnValue" 
onmousedown="MM_showHideLayers('pop','','hide');"> 

      <span class=" indent">  
         <table height="100%" cellspacing="0" cellpadding="0" width="100%"> 
            <tbody> 
               <tr bordercolor="#CCCCCC">  
                  <td>  
                     <table bordercolor="#c0c0c0" cellspacing="0" cellpadding="0" width="100%" border="0"> 
                        <tbody> 
                           <tr> 
                              <td width="35" align="left" valign="middle"> 
                                 <p align="left"> 
                                     <img src="fakeaddress.bmp"  align="left" border="0"> 
                                 </p> 
                              </td> 
                              <td align="left" width="81%"> 
                                 <input id="newAddr" style="font-size: 8pt; background-image: url(fakeIE.jpg); width: 100%; background-repeat: no-

repeat; height: 22px; background-position: left top;" size="50"  
                                    value="       http://www.landsend.com/cd/fp/prod/0,1467,1_2_1930_55419_10736_10163_5:view=59,00.html" 

name="no"> 
                              </td> 
                              <td bgcolor="#D4D0C8"> 
                                 <a href="#" style="cursor: default;" onmouseout="MM_swapImgRestore()" 

onmouseover="MM_swapImage('Image2','','fakebutton2.bmp',1)"> 
                                    <img src="fakebutton.bmp" name="Image2" border="0" align="middle" 

onclick="MM_showHideLayers('pop','','show')"> 
                                 </a> 
                                 <a onmousedown="MM_swapImage('Image1','','fakebutton.bmp',1);MM_displayStatusMsg('Done');return 

document.MM_returnValue" 
onmouseover="MM_swapImage('Image1','','fakebutton.bmp',1);MM_displayStatusMsg('Done');return 
document.MM_returnValue" onmouseout="MM_swapImgRestore()" 
href="http://www.dis.unimelb.edu.au/staff/stephen/"></a> 

 

Figure 7.6: Modified "phishing" code used in experiment 

Note that this technique generates a series of warning messages on computers with 

Windows XP service pack 2 installed (as well as later versions of Windows). In fact, 

executing all steps seamlessly was only possible because computers at the University of 

Melbourne did not have the update installed at that time. 

A less obvious modification, found to be necessary in pilot testing, is that most 

hyperlinks are actually JavaScript procedure calls that simulate links to pages at the real 

store. This technique allowed the Web page to show an external link in the status bar (at 

the bottom of the screen) on a “mouse over” event even though the actual link was to a 

locally stored page.  
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Figure 7.7: Sample simulated review page  

As well as simulating the clothing store, the experiment needed to simulate an online 

word-of-mouth network. The Shopping.com site was used as the basis for this 

simulation because it is a relatively well-known independent review site. Significant 

development work was required to ensure that the design was consistent with the 

Shopping.com style, and that pages could be updated easily during the pilot-testing 

phase. Reviews created for this phase of the research were designed carefully to ensure 

that each contained no more information than the original product description, and that 

the number of times an attribute was mentioned in reviews was in proportion to the 

number of times it was mentioned in the product description. All reviews contained a 

vague comment about the item or feedback on the delivery (e.g. everything was on-
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time). These statements were closely modeled on comments in real clothing reviews 

posted on Shopping.com. An example of the review pages is shown in Figure 7.7. 

Microsoft Excel was used as a Web page generator for this phase of the research: a 

database of review comments was entered on one sheet, and through formulas, these 

reviews were transferred to template sheets containing the HTML code. A macro was 

used to cycle through all combinations of sheets and produce static HTML pages. This 

process worked reasonably well, particularly in the early prototyping phase. However, 

the final product was complex and somewhat unwieldy, and future implementations will 

almost certainly use ASP or PHP based scripts.  

7.3.3. Participants 

Recruitment for phase 2 was primarily based on convenience sampling. Second year or 

later IT students at a major Australian university were specifically invited, and asked to 

contact other people they thought would be interested. One advantage of focusing on IT 

students for this task is that all but four had shopped online before. A limited time-frame 

of up to 9 sessions over a three-week period was available, so the aim was simply to 

recruit as many participants as possible in that time rather than adopt any more targeted 

recruitment strategy. Characteristics of this population are shown in Table 7.5. As with 

the previous population data (Table 7.4), the table does not include people who assisted 

in pilot testing (6) or did not complete the survey (2). 

 
Sex Number Education Number Age Number 

Female 30 High School only - 18 - 24 63 

Male 41 Diploma - 25 - 30 - 

  Current undergraduate student 67 31 - 35 - 

  Completed undergraduate degree 10 36 - 40 - 

  Masters degree or higher - 41 - 45 4 

    46 - 50 2 

    51+ 2 

Table 7.5: Participant characteristics for Phase 2 
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7.3.4. Procedures 

Sessions were scheduled at 1:00 PM to coincide with lunch (participants were paid with 

a free lunch). All participants in each session were assigned to the same treatment 

group. This was primarily designed to avoid creating a demand-effect, although a side-

benefit was that it simplified administration. On arrival, every participant was handed a 

task sheet containing instructions and a user ID, and asked to sit down at one of the 

computers in the laboratory. When all were seated, they were given a briefing about the 

purpose of the experiment and the tasks they would complete. Participants were then 

asked to start following the detailed instructions on the task sheet (sample shown in 

Figure 7.8) and told that they were free to leave the session at any time.  

• Step 4: Read the product information

Read these 
details.

Additional photographs, a size 
chart and larger images of the 
fabric are available via these 
links

Feel free to look at 
the alternatives. 
However, 
remember that you 
are evaluating the 
stretch jeans.

 
Figure 7.8: Sample instructions – Men’s jeans 
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7.3.5. Data Analysis 

Statistical analysis of phase two data is based on essentially the same techniques used in 

phase 1: reliability analysis (Cronbach’s Alpha), factor analysis, multivariate analysis of 

variance (MANOVA), ordinary least-squares (OLS) regression analysis, and structural 

equation modeling (SEM) using AMOS version 6. 

7.4. Conclusion 
This chapter explains the rationale for the choice of procedures and cues used in the 

experiments performed in this research program. Throughout the chapter, the 

mechanisms used to address threats to internal and external validity have been 

discussed. A large portion of the chapter is devoted to explaining technical details of 

some of the novel elements of the research, particularly the development work 

undertaken in data gathering Phase 2. Detailed descriptions of the rational underlying 

the design and examples of materials are provided to demonstrate the rigor underlying 

the selection and development of materials. This chapter also provides details of the 

population of participants to allow evaluation of sample representativeness, and briefly 

explores internal and external validity issues. 

The next chapter begins the formal analysis section, commencing with the hypothesis 

testing relating to subsidiary research question 2. 
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Chapter 8. 
 
Informativeness and 
Credibility: Hypothesis 
Testing and Analysis 

 

 

8.1. Introduction 
This chapter examines the impact that different types of personalization and selected 

characteristics of word-of-mouth networks (reputation systems) have on perceptions of 

informativeness. These two sets of analysis answer subsidiary research question 2, and 

use similar data analysis techniques. Personalization is examined first, and Hypotheses 

1 to 3 tested. Data for this analysis is derived from the first data collection phase, which 

compared traditional catalog style representations with various types of personalization 

based on personal characteristics. Word-of-mouth networks are then examined, with 

Hypotheses 4 to 8 tested using data collected in both Phase 1 and Phase 2. 

The analysis in this chapter, focusing on system-level effects, is a necessary precursor to 

Chapter 9, which examines the role of individual differences on key outcome measures. 

Some of the analysis and results from Section 2 have been published previously in 

Smith, Johnston, and Howard (2006). 



Chapter 8 

8.2. Personalization 

8.2.1. Introduction 

In this section I describe the results of a study designed to assess how a selection of 

experience-enabling technologies affect the extent to which customers feel informed 

about different characteristics of products. As part of this research, I conducted a 

controlled experiment in which a diverse sample of 100 Internet users rated the 

informativeness of the information provided for products on two Web sites, Lands’ End 

and Eyeglasses.com.  

Overall, I find that these systems can make consumers feel more informed about some 

product attributes. In particular, techniques that focus on how the product will be used 

are more successful than those that personalized product attribute data (e.g. size). 

However, personalization is not a silver bullet: increases in one aspect of 

informativeness, tended to be counterbalanced by a reduction in other aspects. More 

significantly, given prior work, personalizing product attribute data actually resulted in a 

system that was perceived as less informative and less useful than the basic (non-

interactive, non-personalized) online catalog. 

8.2.2. Hypotheses 

Three of the hypotheses formulated in Chapter 5, and shown in Table 8.1, are tested in 

this section using variables developed in Chapter 6. Broadly speaking, the theory 

developed in Chapters 5 and 6 proposes that: 

• the type of personalization method used will affect the informativeness of a product 

description (Hypotheses 1 and 2); 

• informativeness itself is a multidimensional construct (basis for Hypothesis 2); and 

• each informativeness dimension will have an independent effect on the perceived 

usefulness of a system. (Hypothesis 3)  
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Hypothesis  

Hypothesis 1 Providing personalized product information will increase the overall level of 
informativeness experienced by a customer.

Hypothesis 2 Personalizing product information will increase awareness of self-image related 
information, and reduce awareness of other types of product information.

Hypothesis 3 Informativeness will predict perceived system usefulness.

Table 8.1: Personalization Hypotheses 

Hypothesis 1 effectively proposes that mean informativeness scores will be higher when 

a participant is provided with personalized product information than when information 

is presented as a basic (non-personalized) catalog page. The basic premise is that 

information that is framed in personally relevant terms (designed to meet needs of one 

customer) will be more informative than a general-purpose catalog page (designed to 

suit many customers at once).  

Hypothesis 2 states “Personalizing product information will increase awareness of self-

image related information, and reduce awareness of other types of product information.” 

This hypothesis will be tested using both the clothing and eyewear data sets. The main 

theoretical foundation for this hypothesis is impression-management research, 

specifically research into the relationship between self-image and anxiety (Baumeister 

1984, Leary 1996). Applied to this research, I propose that personalization is likely to 

focus attention on, and increase awareness of, self-relevant issues but reduce awareness 

of other information. It will be tested using multivariate analysis of variance 

(MANOVA), to assess differences in mean scores, and SEM, which will compare 

relationship (slope) coefficients. 

Finally, Hypothesis 3 states “Informativeness will predict perceived system usefulness.” 

This is perhaps the most straightforward of all hypotheses to test, because analysis 

simply involves testing for a statistically significant positive relationship between 

perceived system usefulness and the various informativeness factors/latent constructs. 

The clothing and eyewear data sets will be used to test this hypothesis, using both 

ordinary least squares (OLS) regression and SEM analysis. 
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8.2.3. Statistical techniques used 

The hypotheses just described propose a multi-level model, in which a number of 

informativeness-related variables are outcome variables but also used to predict 

perceived system usefulness. This dual role of informativeness suggests that ordinary 

least squares (OLS) regression is not ideal as an analytic technique: in OLS, a variable 

is used as either an outcome or a predictor, but not both. In principle, multiple OLS 

models could be used to assess each aspect of the model separately. However, this type 

of analysis is cumbersome, and synthesizing results can be difficult. Structural Equation 

Modeling (SEM) techniques are less subject to this limitation. In SEM, a variable can 

be at once both a predictor and an outcome, and complex relationships between multiple 

variables can be modeled with ease. 

Despite the many advantages associated with SEM techniques, I have not used it for all 

analysis. Firstly, SEM techniques are not used for models containing interaction terms 

(e.g. Y = α + β1.x1 + β2.x2 + β3.x1.x2 + ε). In principle SEM techniques can be used to 

model interactions; however, specifying an interaction model is not simply a matter of 

adding a cross-product term as in the OLS regression model just shown. Instead, to 

include an interaction between two latent variables, one must multiply indicators from 

one variable with indictors from the other to create a third latent construct, representing 

the interaction term (Jöreskog and Yang 1996). Adding an interaction term to a model 

can therefore cause the number of indicators used in a model to expand rapidly, and will 

have an equally dramatic (and undesirable) impact on the degrees of freedom and 

model-fit statistics. For example, in the relatively simple case of a model with two latent 

predictor variables, each with three indicator measures, there will be 3*3 = 9 possible 

cross-product interaction terms. Jöreskog and Yang (1996) argue that not all terms need 

be used. Nevertheless, the procedure is complex and can result in a large number of 

terms for even a simple model. Covariance-based SEM techniques, in particular, are not 

ideal for small datasets (Gefen et al. 2000), and offer little advantage for single level 

models. Both caveats apply to this thesis: some data sets are relatively small (approx 40 

observations), and interaction terms are used only in single-level analysis. 
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I have also not relied entirely on SEM techniques to analyze mean differences. Instead, 

multivariate analysis of variance (MANOVA) is used as a complementary form of 

analysis to assess differences between treatment groups. The principal reason is that 

AMOS version 6.0 (build 848), the SEM software package used for analysis, does not 

support direct analysis of factorial designs (multiple treatment levels), whereas these are 

quite straightforward to assess using MANOVA. In addition, procedures for comparing 

cell means in planned and post-hoc contrasts are directly supported in software 

packages that provide MANOVA routines (SPSS version 12.0.0 was used), and less 

accessible in AMOS. 

8.2.4. Overview of data 

Table 8.2 contains the mean scores for the various experiment treatment groups, and 

these are shown graphically in Figure 8.1. The scores shown are standardized values 

and so bear little resemblance to the original 1 to 7 scale. To assist with interpretation, 

an indication of the approximate unweighted mean scores from the raw data is shown 

on the charts. This is possible because the standardized variables have a high correlation 

with the mean of scores in each row (appearance r=0.96, future experience r=0.92). In 

terms of that original scale, -3 corresponds to an average of approximately 1 (strongly 

disagree), 0 corresponds to 4 (neutral), and 3 corresponds to 7 (strongly disagree). 

Original mean scores therefore fall in the range of 3 (disagree) to 5.5 (agree). 

 

System Product Treatment n Appearance
Future  

(what to expect) 
Shop 

Usefulness

Basic catalog 1
6 -0.27 0.31 0.16 

Personalized Fit 1
3 -0.45 -0.01 0.00 

Virtual Model (Self) 1
3 0.86 -0.26 0.39 

Jeans 

Virtual model + personalized 
fit 

1
7 0.29 -0.60 0.04 

Basic catalog 1
6 -0.14 0.58 0.38 

Personalized Fit 1
4 -0.33 0.16 0.06 

Virtual Model (Self) 1
3 0.57 0.34 0.37 

Clothin
g 

LE Shirt 

Virtual model + personalized 
fit 

1
6 -0.18 -0.54 -0.35 

Eyewea
r Frames Basic catalog 2

0 -0.48 0.19 -0.11 
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Virtual model (other as model) 2
2 -0.16 0.08 -0.43  

Virtual Model (self as model) 2
0 1.19 -0.48 0.24 

Basic catalog 2
0 -0.49 0.18 0.08 

Virtual model (other as model) 2
1 -0.60 0.35 -0.34 

 

Sunglasse
s 

Virtual Model (self as model) 1
9 0.04 -0.36 -0.12 

Table 8.2: Mean scores by product and treatment 
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Figure 8.1: Mean scores for Informativeness and Usefulness by Treatment 

The chart (Figure 8.1) highlights some consistent elements of the data set. The two 

stores have a basic catalog display and virtual model display in common, although each 

store enables virtual models using quite different technologies. Despite the differences 

in products and virtual model systems, differences in mean scores between the basic 

catalog and virtual model treatment groups are remarkably similar. In general, 

personalization does not appear to increase informativeness about future experience, or 

perceptions of system usefulness. At best, the personalized system was perceived to be 

as useful as the basic catalog. On the other hand, the virtual model technology in both 

stores does have a significant positive impact on appearance, but also has a substantial 

negative impact on perceptions of informativeness about future experience. 
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8.2.5. Tests for confounding effects 

Statistical analysis of the impact of age, education level, and years of Internet use 

indicates that they have no systematic impact on results for any variable. In more 

technical terms, the interaction terms involving the treatment variables and demographic 

characteristics are not statistically significant. 

8.2.6. Structural Equation Models and Interview Data 

The SEM results are shown in Figures 8.2, 8.3, 8.4, and 8.5. My aim was to produce a 

parsimonious and balanced model. That is, I wanted to use the smallest number of latent 

and observed variables possible, with equal numbers of components for all factors, and 

a consistent factor structure for all models. Unfortunately, practical constraints relating 

to the size of the sample and characteristics of the data restricted my ability to meet all 

of these criteria. Firstly, the 240 observations collected in the first data set represent a 

relatively small data set for SEM analysis, and sample size is even more of an issue for 

models based on product-specific subsets (118 for clothing and 122 for eyewear). 

Secondly, some indicators for different latent constructs were found to covary to a 

significant extent, and some produced negative variance estimates. In these instances, 

alternative indicators with a high loading on the latent construct were selected to 

eliminate the problem. 

For accurate assessment, Widaman (1993) recommends using 3 to 7 indicators per 

factor if all loadings exceed 0.8 and have high communality values. When 

communalities are lower, up to 18 indicators per latent construct may be required. Using 

a large number of indicators for each latent variable was therefore my starting point 

when constructing models. However, a practical drawback to using many indictors at 

once was that each extra indicator increased the likelihood of serious data-related 

problems, such as correlated errors between indicators, without increasing significantly 

the explanatory power of the model.  

Additional problems are associated with the size of the overall data set, and the even 

smaller subsets of various treatment groups and products. Firstly, the chi-square model 

fit statistic is notoriously sensitive to the sample size: large sample inflate the measure, 
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and can lead to rejection of models that otherwise show adequate fit; small samples 

produce lower chi-square values and can lead to false acceptance of poor models (Chin 

and Newstead 1999). More importantly, the large sample requirement of the SEM 

algorithms means that small samples often generate poor parameter estimates and even 

negative variances or out-of-range covariances (Hu and Bentler 1995). 

To reduce the impact of these problems, indicators were selected using an iterative 

process. Indicators with the highest communality scores and factor loadings were first 

placed in a model (based on Maximum Likelihood factor analysis and Varimax 

rotation). Selected indicators were then deleted to eliminate correlated errors, negative 

variances, and other data-related problems. This process was repeated until each latent 

variable contained three indicators. According to Gefen (2003, p.10), limiting the 

number of indictors in this way is actually consistent with almost all TAM studies that 

have applied SEM techniques. That is, the final model for each study is typically based 

on a small subset of the measures. 

To ensure comparability of results, the same structure is used for each model. Overall, 

all models produce a similar pattern of results, which suggests that results are replicable 

in a range of settings, and not product-specific or system-specific. Combined and 

separate models are presented to show sample-specific effects, although these results 

must be viewed cautiously given the problems with small sample sets described earlier. 

The structural model, fit indicators, and r-squared statistics for the full dataset are 

shown below in Figure 8.2. The labels on the indicators (U-2, U-7, U-11, etc.) 

correspond to the measures listed in Chapter 6. In the diagram, solid lines indicate 

statistically significant paths (p < 0.05), while dotted lines indicate non-significant 

relationships. The values on each path, from left to right, are the standardized path 

coefficient, the critical ratio, and the probability. Treatment variables, apart from the 

basic catalog, are at the top, and the lines from them indicate the effect of adding that 

representation to the basic catalog.  

The diagram indicates that adding the facility to view someone else (a model) wearing 

the item has no impact on informativeness compared to the basic catalog. On the other 
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hand, viewing the item on an image of one’s self reduces informativeness about 

experiences to expect from the item, and increases informativeness about the item’s 

appearance. Both aspects of informativeness (“what to expect” and “appearance”), in 

turn, have a significant positive impact on the perceived usefulness of a system. The r-

squared statistics in the SEM diagram show that individually these variables have 

relatively low explanatory power, but used together they account for 22 per cent of the 

variance in perceived system usefulness. 
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χ2 = 72.9 (df = 53, n=240, p=0.04) 
GFI = .96, AGFI = .93, RMSEA = 0.04 
Hoelter 0.05=233, 0.01=262 

Figure 8.2: Overall dataset – Incremental effect of personalization over basic catalog 

Apart from the r-squared statistic, five SEM-specific diagnostic statistics are shown at 

the bottom of the diagram: 

(1) the chi-square (χ2) test of overall model fit, which (in non-technical terms) 

indicates whether the degree of fit observed between the model and the data is a 

chance phenomenon (higher probabilities indicate a better fit with the data); 
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(2) the Goodness of Fit Index (GFI), originally developed by Jöreskog and Sörbom 

(1984), which indicates the degree of discrepancy between predicted and 

observed covariances, and for which values of 0.85 or above indicate an 

acceptable level of fit; 

(3) the Adjusted Goodness of Fit Index (AGFI), which is a re-statement of the GFI 

adjusted for the degrees of freedom available for testing the model (i.e. 

complexity), with values of 0.90 or above indicating a “good” fit; 

(4) the Root Mean Square Error of Approximation (RMSEA), which is also a 

complexity-adjusted fit statistic, and for which values less 0.08 indicate a 

reasonable fit, although values below 0.05 are generally preferred; and 

(5) the Hoelter statistics, which indicate the largest sample size for which one would 

accept the hypothesis that a model is correct, and for which values of 200 or 

above are generally regarded as preferable (Arbuckle 2005). 

The “goodness of fit” statistics indicate that the model fits the data adequately 

(particularly the AGFI, and RMSEA statistics), that the sample size is adequate (both 

Hoelter statistics are more than 200), and that it explains approximately 20 per cent of 

the variance in the perceived usefulness of the store. 

The data does not support Hypothesis 1, which predicts that providing personalized 

product information will increase the overall level of informativeness experienced by a 

customer. The four paths from the fit information and picture of self boxes represent the 

impact of personalization treatments over the basic catalog. One path coefficient is not 

significant, and two have a significantly negative effect. Clearly therefore, personalizing 

information does not of itself make the information more informative, and may even 

make information less informative. 

Hypothesis 2 is supported. This hypothesis predicts that when personalized self-image 

related information is shown, attention will focus on that information to the exclusion of 

other information. The data suggests that the virtual-model treatment group did focus 
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attention on appearance-related information, and felt significantly less informed about 

other types of information. 

Strong support was found for Hypothesis 3: both aspects of informativeness modeled 

positively predict perceived system usefulness (PSU). However, although each latent 

variable has a strong independent impact on PSU, the r-squared statistics indicate that 

there is some overlap in the amount of variance each explains. 

I will now proceed to describe these relationships in more detail with support from 

interview data conducted in each session. The quotations shown are indicative of 

comments made by the majority of people in the relevant group. The clothing store and 

eyewear store versions of the experiment each used different treatments, and so are 

discussed separately. 

Clothing 

The clothing model in Figure 8.3 shows the incremental effect of each treatment 

compared to the basic catalog (the control group), and the difference between products 

for the two types of informativeness. All four fit statistics (chi-square, GFI, AGFI, and 

RMSEA) indicate that the conceptual model fits the data. However, both of the Hoelter 

statistics are below the recommended value of 200, indicating that a slightly larger 

sample would have been ideal given the SEM chi-square statistic and degrees of 

freedom. The product difference variable is not significant, and removing it increases 

the Hoelter statistics to more than 200. However, it is shown in this diagram for 

consistency with the eyewear model.  

When the virtual model is used, awareness of the item’s appearance rises by 0.23 units, 

but awareness of what to expect in future falls by 0.22 units. On the other hand, 

showing personalized fit information reduces both the level of informativeness about 

what to expect in future (-0.22, p<0.05) and awareness of the item’s appearance (-0.21, 

p<0.05). This results in a net reduction in the perceived usefulness of the system 

whenever the fit chart is used. That is, one of the end-user support tools appears to make 

the system less useful than the basic catalog. 
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Figure 8.3: Lands’ End.com – Incremental effect of personalization over basic catalog 

Interviews – basic catalog users 

The spoken comments in the basic catalog treatment group have a strikingly different 

focus to those in the virtual model groups. Basic catalog participants expressed their 

approval or disapproval for the products, and commented on the amount of information 

provided. Comments about self-appearance were rare. The two quotes below from a 

female and a male participant are typical of the group in that statements are about item 

attributes, attitudes towards the product (like/dislike) are expressed, and one expresses a 

preference for more photographs. Neither person talked about body shape, weight, or 

other self-image related issues in the session: 

“…The photo is helpful, but, personally, I don’t think it is really pretty. It is not 

a very efficient [way] to encourage people to choose this style. I think for 

jeans one photo might be not enough. I would like to see more photos from 

different angles” (Participant CF13b) 
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“…I just buy old-style jeans… [looks at photo of stretch jeans]. They look 

like a good fit. That’s not a bad size. It’s a good picture. [reads description] I 

like 98% cotton. It says traditional fit. I like traditional fit. I like machine 

wash.” (Participant CM13) 

Interviews – virtual model users 

Participants who viewed the personalized models spent a considerable amount of time 

examining different colors and viewing angles, and generally “playing” with the system. 

Most appeared to devote some time trying to reconcile differences between the model 

and their perceived/imagined body image. Statements about perceived differences 

between the model and the actual body shape were common. For example: 

“If it showed someone with a big butt like mine, that would be more 

trustworthy” (Participant CF19) [similar statements were made many times 

throughout the session]. 

 “…there are certain limitations because your body doesn’t look exactly like 

that one…you are conscious of the size of your thighs and you want to 

know whether a pair of jeans will look too tight on your bottom or your hips 

or not tight enough. You can’t really do that here because it’s a generic 

model” (Participant CF04) 

“I think it’s OK. I can see how the jeans look. It gives you an idea, but I’m 

not that wild about it. I mean that guy isn’t me. I configured it, but it doesn’t 

look anything like me at all. …well it does and it doesn’t.” (Participant CM04) 

Others felt that the model was more useful than the photograph of a fashion model 

typically found in product brochures: 

“…things look great on real models, don’t they, and everyone wants the 

clothes because they look good, so [the virtual model] is a good reality 

check to see what the clothes will do for you…I see all the details I really 

need to see. I think it is a really good model. The way she is standing, 

where the fat goes and everything like that” (Participant CF07). 

A number of themes are unique to these virtual model user interviews. The most 

obvious is that model users mentioned appearance-related criteria far more than other 

groups. In these interviews, the virtual model is the focal point of most of the 
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discussion, suggesting that model-related information is heavily weighted in the 

evaluation decision. Appearance-related issues (color, style) dominate the discussion 

relating to the item, and are a mixture of product-appearance (item only) statements 

(e.g. “I can see where the pleats have been placed”), product-self statements (“how do I 

look when wearing these?”), and self-representation-focused statements (“is the model 

an accurate picture of me?”). The last two types, which are both self-image related, 

dominate the virtual model interviews. Overall, therefore, the virtual model 

representation appears to have a strong influence on the focus of the evaluation 

activities. The catalog only group primarily mentioned product attributes. Discussion 

from virtual model users was far more wide-ranging, with three distinct types of 

evaluation performed: product attribute evaluation, self-image-related evaluation, and 

self-representation (interface) evaluation. 

Interviews – personalized fit chart users 

Comments from people who used the personalized fit chart are particularly interesting. 

Quantitative results, shown in Figure 8.3, indicate that it has a significant negative 

effect on both types of informativeness. Based on the discussion about the relationship 

between the visual model and anxiety about self-image, one might expect that a similar 

effect has occurred, in which body measurements are inducing body-image-anxiety. 

Interview data, however, indicates that this is not the case. Not one of the people in the 

personalized size chart group talked about body shape or image at all, let alone in 

negative terms. Almost all discussion was instead centered on fit issues, such as how fit 

can differ between brands and styles, and how each person usually assesses fit.  

Within this discussion, three issues were raised in every interview: (1) much of the 

information shown was considered relatively trivial or irrelevant, (2) the meaning of the 

fit graphs was initially unclear; and (3) there was a concern that what Lands’ End 

considers the “best” fit might not suit everyone. Representative comments are: 

 “The fit chart is probably just an estimate about how the store decided the 

jeans would fit the waist, hip and thigh. So, in a way, I can’t really say that 

it’s exactly accurate and that’s exactly how it’s going to fit” (Participant 

CF06). 
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“… to do this, you actually need to measure yourself and all that first, and 

obviously that’s troublesome. And even if you do measure it, then you 

probably know what you already are in the first place. So I don’t see why. 

Like it tells you “this is your best fit,” but some people might prefer it tight or 

loose, so it doesn’t cater for everyone if you ask me. It just caters for what 

they think is the right thing. It goes “your overall fit rating.” How do you know 

what I like with fit? For me, maybe I like it really loose” (Participant CM22) 

Overall, the interview data from the personalized fit chart users indicates the presence 

of four influences on the evaluation process: (a) the charts frame the evaluation as a 

“fit” problem and so influence the types of issues considered when evaluating; (b) the 

charts were perceived as somewhat ambiguous (at least initially), leaving readers in 

some doubt as to whether they were interpreting the information correctly; (c) some 

measures used to evaluate fit were perceived as irrelevant (e.g. waist size for rating the 

fit of a shirt), creating doubt about the reliability of the recommendation; and (d) the 

term “best fit” was perceived as a value-laden term, and interpreted as the store 

imposing its fit preferences on the customer. 

This fourth point highlights a possible conceptual issue with the system’s use of 

physical measurements to predict fit: predicting fit based on body dimensions is 

conceptually problematic because “fit” has personal preference dimension as well as the 

obvious physical constraints that the system seems to have been designed to address. To 

some extent, the system is making an emotion-based recommendation purely based on 

physical attributes. Recommending a “best fit” is particularly troublesome from this 

perspective because “best” implies that the system addresses personal preferences, not 

just a physical match. 

These influences appear to be responsible for the fall in informativeness shown in 

Figure 8.3, and their effect is consistent with elements of the intelligent-system-

effectiveness model proposed by Gregor and Benbasat (1999). That is, the system is 

perceived to be uninformative because (a) it provides little benefit to people who 

believe they already know their size, (b) the amount of effort required to interpret the fit 

information is disproportionate to the small benefit obtained, and (c) the recommended 

size “argument” presented by the system is not credible. 
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Eyewear 

The model for the overall eyewear dataset is shown in Figure 8.4, and models for each 

product are in Figure 8.5. These diagrams also show the incremental effect of each 

treatment compared to the control group, and the difference between frames and 

sunglasses for each of the informativeness variables. Large covariances between the 

“how item will change over time” indicator and other indicators forced a change to an 

alternative future experience indicator (“benefits I might experience”), and a “shop 

usefulness” indicator was changed for a similar reason. The fit indicators for the overall 

eyewear dataset are very good, although the Hoelter statistics indicate that a slightly 

larger sample would have been desirable. A significant difference between products is 

evident, with the representation for frames being significantly more informative than the 

sunglasses representation. Interview data indicates that this result reflects a technical 

problem with the representation: many participants felt that the “wrap-around” 

characteristic of the sunglasses was not represented accurately. 
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Figure 8.4: Eyewear dataset – Incremental effect of personalization over basic catalog 
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Structural models for individual products are shown in Figure 8.5. The fit statistics 

indicate a need for a significantly larger sample, so parameter estimates and model test 

statistics must be interpreted with caution.  

 

Picture of selfPicture of other

What to expect Appearance

Usefulness 
when shopping

+0.21 (-1.67) ns

-0.12 (-0.67) ns

-0.23 (-1
.30)

ns +0.74 (5.93) p<0.001

+0.39 (2.58) p<0.05

+0
.4

3 
(3

.2
9)

p<
0.

00
1

Frames 
χ2 = 22.3 (df = 29, n=62, p=0.81) 
GFI = .92, AGFI = .86, RMSEA < 0.001 
Hoelter 0.05=117, 0.01=136 
R2 of usefulness when shopping = 0.28 

Picture of selfPicture of other

What to expect Appearance

Usefulness 
when shopping

-0.23 (-1.57) ns

-0.24 (-1.23) ns

-0.32 (-1
.34)

ns +0.39 (2.18) p<0.05

+0.36 (1.87) ns

+0
.3

5 
(2

.1
4)

p<
0.

05

Sunglasses 
χ2 = 31.3 (df = 30, n=60, p=0.40) 
GFI = .89, AGFI = .81, RMSEA < 0.05 
Hoelter 0.05=83, 0.01=96 
R2 of usefulness when shopping = 0.24 

Figure 8.5: Eyeglasses.com – Incremental effect personalization over basic catalog for 
eyeglass frames and sunglasses 

The picture of other treatment (in which participants could select from a range of store-

supplied photographs of people to use as models) has no statistically significant impact 

on results. Most participants saw little value in viewing eyewear on a variety of other 

people. Almost all participants said that the images of store-supplied models wearing 

the eyewear said little about what could be expected were the participant to try on the 

product. A typical comment is: 

“I’m not satisfied that this would answer any queries that I had about 

whether this frame would be appropriate for me.” (Participant EF09) 

On the other hand, the results for the self as model treatment are similar to the virtual 

model results reported in the clothing experiment. That is, participants who viewed the 
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“self-portrait” reported that the image made them feel more informed about the 

appearance of the frames (+0.43, p<0.001) and the sunglasses:  

“Trying glasses on a picture of yourself, that’s a really useful feature. When 

you try glasses on at the optometrist’s they always hand you an empty 

frame and they put you in front of a mirror. You can see how much your 

eyes are covered. Trying glasses on here is just like that.” (Participant 

EM18) 

“It’s a better view of myself than I would get in an optometrists because I 

would be trying them on without lenses, obviously, so it’s quite helpful in that 

regard. You can see like in a mirror I suppose. In a shop I need to get really 

close to the mirror and still can’t really see much. When you are really short 

sighted, it’s hard to get a good idea of what frames look like before you buy.” 

(Participant EM24) 

A number of participants stated that the virtual model facility increased their 

expectations about what types of information should be available for both frames and 

sunglasses. The coefficient value for the virtual model what to expect path is 

significant and negative in the overall model (-0.24, p<0.05), but, although also 

negative, is not significant at conventional levels for the frame and sunglass specific 

SEMs (-0.23, p≈0.09 and -0.32, p≈0.18): 

“They are going to that much effort with the models, you would think they 

would try a bit with the actual glasses since that’s the product they are 

selling. A little video or something would be really good. It is on the web, and 

they have the e-try-it-on, so you should be able to.” (Participant EF03) 

It is notable that the direction and magnitude of effects for virtual models are consistent 

between products and stores. This consistency suggests that the effects are a function of 

the personalization technique rather than the technology used to implement it or the 

product viewed. 
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8.2.7. Multivariate Analysis of Variance based hypothesis 
testing 

This section complements the SEM analysis just undertaken by analyzing the data using 

multivariate analysis of variance (MANOVA) and ordinary least squares (OLS) 

regression. F statistics from a MANOVA procedure are shown in Table 8.3. 

Interestingly, although many significant treatment effects are observed, comparatively 

few differences are associated with the product. The one exception to this general effect 

is that participants found the visualization systems significantly more informative for 

eyeglass frames than for sunglasses. 

 
 Source Df  Mean Square  F  Sig. 

Treatment 3  5.64  6.97  <0.001
Product 1  2.65  3.28  0.07
Product * Treatment 3  0.45  0.56  0.64

Future Experience 
Informativeness: Clothing 

Error 110  0.82     
Treatment 2  4.65  4.54  0.01
Product 1  0.79  0.77  0.38
Product * Treatment 2  0.15  0.15  0.86

Future Experience 
Informativeness: Eyewear 

Error 116  1.02     
Treatment 3  6.27  7.48  <0.001
Product 1  0.49  0.59  0.45
Product * Treatment 3  0.98  0.80  0.49

Appearance: Clothing 

Error 110  0.80     
Treatment 2  9.90  12.14  <0.001
Product 1  8.11  9.94  <0.01
Product * Treatment 2  1.22  1.50  0.23

Appearance: Eyewear 

Error 116  0.76     
Treatment 3  1.25  1.20  0.31
Product 1  0.07  0.07  0.80
Product * Treatment 3  0.56  0.54  0.66

System Usefulness: 
Clothing 

Error 110  0.95     
Treatment 2  2.06  1.90  0.15
Product 1  0.00  0.00  0.95
Product * Treatment 2  1.03  0.95  0.39

System Usefulness: 
Eyewear 

Error 116  1.01     

Table 8.3: Effect of representation and product on informativeness (MANOVA) 

More specific planned contrast statistics relating to Hypotheses 1 and 2 are shown in 

Table 8.4. Hypothesis 1 proposes, as a general principle, that personalized product 

information is more informative than general-purpose displays. Results do not support 
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this principle: Table 8.4 indicates that personalization affects each informativeness 

variable in different ways, and that no method resulted in a uniform increase in all 

forms of informativeness. 

 
   Dependent Variable 
   
Lands’ End     Appearance 

Future Experience 
Informativeness 

   Difference p Difference p 

Fit information less Baseline -0.19 0.44 -0.47 0.05 
Visual Model less Baseline 0.92 < 0.001 -0.44 0.06 

Fit info and model less Baseline 0.26 0.25 -1.02 < 0.001 
Eyeglasses         

Visual model less Baseline 1.1 < 0.001 -0.60 < 0.01 
Visual model less Other as model 0.99 < 0.001 -0.63 < 0.01 

Note: Probabilities are two-tailed and are derived from Bonferroni-type simultaneous confidence intervals 

Table 8.4: Planned Contrasts – Comparison of basic and personalized displays 

Further post-hoc tests shown in Table 8.5 indicate that the virtual model is more 

informative about visual aspects of the item, but no more informative about non-visual 

information. Furthermore, both the virtual model and the fit information are perceived 

to be less informative than the basic catalog about future experience.  

 
   Dependent Variable 
   
Lands’ End     Appearance 

Future Experience 
Informativeness 

   Difference p Difference p 

Fit information less Visual Model –1.11 < 0.01 –0.03 0.92 
Note: Probabilities are derived from Bonferroni-type simultaneous confidence intervals 

Table 8.5: Post-hoc comparison of product- and use-oriented displays 

Hypothesis 2 proposes that personalizing product information will increase awareness 

of self-image related information, and reduce awareness of other types of product 

information. Table 8.3 shows for each visualization method (the treatment) and each 

product examined the results of simultaneous tests for statistically significant mean 

differences in treatment groups for each of the Appearance, Future experience 

informativeness, and Shop usefulness variables. MANOVA has been used to reduce the 

likelihood of significant effects appearing by chance. Due to space constraints (and to 

increase readability), only F-statistics are shown. Three F-statistics are shown for each 

variable: treatment, product, and product*treatment. Each significant effect on the 
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treatment line indicates the presence of a significant difference in mean scores between 

at two or more treatment groups. Differences relevant to the hypotheses are highlighted 

in Table 8.4. A significant effect on the product line indicates a difference between 

overall product scores. The significant effect observed in the eyewear store therefore 

indicates that frames and sunglasses have significantly different overall mean scores, 

although this difference is of no real consequence for results. The product*treatment 

line is important, however. This line indicates whether differences between products 

were observed within each treatment group. That no significant effect was observed 

here indicates that within each treatment group (basic catalog, virtual model, etc.) 

similar outcomes were observed for each product.  

The data largely supports this hypothesis: for the eyewear data, the virtual model is 

significantly more informative than the basic catalog about self-image issues 

(appearance), and significantly less informative about other types of information; for the 

clothing data, the virtual model is more informative about appearance-related issues, 

and marginally less informative about future experience. Note that two-tailed 

probabilities are shown. Given that the hypothesis is directional, a one-tailed probability 

is more appropriate, and all relevant differences are statistically significant when one-

tailed probabilities are used (p < 0.05). 

Note that providing personalized fit information does not appear to have increased 

awareness of any type of information, which suggests that an alterative explanation may 

be required. One possibility is that personalization will increase awareness of self-image 

related information only if that information is specifically highlighted, which would 

explain the selective nature of the effect observed. Another explanation for the results is 

that personalization focuses attention on specific types of information at the expense of 

others. A measure of “how well the item will fit me” was not collected in the first data 

set, and so this explanation cannot be tested directly. Interview data reported in the next 

section indicates that the size information was redundant. Personalizing size information 

may thus have focused attention on information that added no value to the product 

evaluation process. 
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Finally, Hypothesis 3 proposes that informativeness will positively predict perceived 

system usefulness. Table 8.6 shows the overall extent to which the two informativeness 

factors used in the MANOVA procedure explain the perceived usefulness of the system 

used. These variables have substantial explanatory power, with the adjusted r-squared 

statistic ranging from 0.15 to 0.45. The lack of significance of the future experience 

informativeness variables for sunglasses, and the low r-squared statistic are inconsistent 

with other results. The low r-squared statistic suggests that factors that I did not measure 

are important determinants of store success, although visual details clearly play some 

important role. For all but from the sunglasses dataset, both types of informativeness are 

important influences on the perceived usefulness of a store. This result may seem at 

odds with the “no effect” result reported in the MANOVA analysis involving perceived 

shop usefulness. However, remember that the informativeness measures move in 

opposite directions; these opposing effects have created the net “no-effect” outcome 

observed for perceived shop usefulness. Note that the different estimation procedures 

used in SEM and OLS produced somewhat different r-squared statistics. Regardless of 

the analytic method used, it is clear that both aspects of informativeness influence 

perceptions of system usefulness to a substantial extent. 

 Eyeglass Frames Sunglasses 
  B t p B t p 
Constant -0.15 -1.24 0.22 0.06 0.40 0.69 
Future Experience 0.33 2.89 <0.01 0.10 0.81 0.42 
Appearance 0.52 4.42 <0.01 0.32 2.20 0.03 

R-square 0.30 0.11 
Adjusted R Square 0.27 0.08 
 Jeans Shirt 
  B t p B t p 
Constant 0.25 2.21 0.03 0.11 1.03 0.31 
Future Experience 0.45 3.62 <0.01 0.43 3.83 <0.01 
Appearance 0.25 2.28 0.03 0.47 3.85 <0.01 

R-square 0.23 0.46 
Adjusted R Square 0.20 0.44 

Table 8.6: Predictors of perceived system usefulness by product (Hypothesis 3) 
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8.2.8. Personalization Conclusion 

I hypothesized that personalized versions of the systems would be more informative 

than the baseline systems and that informativeness would, in turn, affect the perceived 

usefulness of the shop. However, the evidence just presented demonstrates that 

personalization has a much more complex impact. The personalized eyewear and 

clothing models are more informative about visual aspects of the products, but the 

system that provided the most personalized support (combined fit and visual model) was 

perceived to be least informative about Future Experience with the product, and least 

useful overall. 

The evidence presented here indicates that personalized visual models can increase the 

level of Appearance, but also appear to restrict gathering of other information. Indeed, 

the highest levels of informativeness about future experiences were achieved when no 

personalization systems were used. This thesis argues that attention has been focused on 

using the technology, on the self-image section of the interface, or on subset of the item 

description, and that this focus has reduced the amount of attention available for 

processing other information. 

 
Hypothesis Description Result 

1 Providing personalized product information will increase the 
overall level of informativeness experienced by a customer.

Not 
supported 

2
Personalizing product information will increase awareness of 
self-image related information, and reduce awareness of other 
types of product information.

Supported 

3 Informativeness will predict perceived system usefulness. Supported 

Table 8.7: Hypothesis test summary 

One explanation for the results is that advanced personalization and/or simulation 

technologies are, by their nature, likely to be more complex and harder to use than 

catalogues and static Web pages, particularly given that they will be unfamiliar to most 

customers. In other words, the technology may be rejected because it is too novel. This 

is a recurring theme in a variety of Human-Computer Interaction research articles and 

monographs (e.g. Norman 1988, Finneran and Zhang 2003, Cooper 2004). For example, 

manipulating a 3D model generally involves mastering controls to change viewing 

 175



Chapter 8 

angle, rotation, and viewing distance. To an experienced user, these are unlikely to 

present any challenge, whereas for an inexperienced user, they may pose a significant 

hurdle. 

Kamis and Davern (2005) report that rejection is particularly likely when both the 

technology and the product domain are unfamiliar. The Adaptive Control of Thought 

(ACT) and the more recent ACT-R models of skill acquisition (Anderson 1982, Lebiere 

et al. 2004) as well as related research into learning (e.g. Kanfer and Ackerman 1989) 

provide a theoretical basis for this finding. This body of work theorizes that one of the 

main performance obstacles for novices is that their knowledge of domain-specific 

facts, procedures, and strategies is incomplete and fragmented. Novices therefore tend 

to devote significant attention to mastering basic tools and procedures, and have 

difficulty applying this knowledge to perform complex activities or solve complex 

problems. The implication for this study is that novel product representation 

technologies are likely to be counterproductive because people will not be able to learn 

about the product shown until they have mastered the technology. If the focus of 

attention is the technology (not the product), any learning will be about using the 

system rather than the attributes of the item represented. 

That the effects observed are consistent across products and systems in a between-

subjects design suggests generalizability: this phenomenon should be observed in any 

system with conceptual characteristics similar to those examined. This, in turn, has 

profound implications for the design of online retail Web sites. One important finding is 

that informativeness affects perceived usefulness, and that the utility of different types 

of information varies by product. In other words, personalizing information does not 

automatically make a system more useful. In fact, personalizing can actually make a 

system less useful, and that combining systems can prove even more disastrous. System 

developers must therefore ensure that individual components of a Web site are useful, 

and that the combined effect does not result in any undesirable side-effects. When 

developing Web sites, it is therefore vital that potential customers are involved in testing 

potential designs so that resources are focused on the components that most affect the 

perceived usefulness of the system as a whole. 
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In addition, the relationship between informativeness and system usefulness indicates 

that deficiencies in the information provided have a serious impact on perceived 

usefulness. This should be of particular concern for developers because of the close 

relationship between perceived usefulness and actual usage that has been established in 

TAM research (e.g. Venkatesh et al. 2003). A consistent result of these studies is that 

perceived usefulness is a strong predictor of intention to use. Intention to use, in turn is 

a strong predictor of actual use. Poorly designed evaluation support features therefore 

increase the likelihood of negative system assessment by customers, and possible 

rejection of the entire system. 
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8.3. Word-of-mouth networks 
In this section I describe the analysis of credibility data to assess the impact of 

informativeness on information credibility, and the relationship between credibility and 

perceptions of both the shopping system and the usefulness of the information 

displayed. The data for this analysis is derived from two rounds of data gathering. In the 

first round, a diverse sample of 100 Internet users examined information provided for 

products on the Lands’ End and Eyeglasses.com Web sites. The thirty-two observations 

from the basic catalog treatment group are re-used here, together with 68 observations 

from a further 40 participants who examined simulated versions of the Lands’ End and 

Shopping.com Web sites, for a total of 90 observations. 

Overall, I find: 

• More complex store systems are perceived as more trustworthy than basic catalogs; 

• More informative material makes information providers seem more expert and 

well-informed; 

• The perceived independence of the information provider has a small impact on the 

perceived usefulness of the information and the perceived usefulness of the store; 

• Contributors to online word-of-mouth forums are perceived to be more 

knowledgeable about a product, even when the information provided merely re-

states information from the vendor’s product description; 

• No evidence was found that either credibility or perceived usefulness are 

influenced by the number of contributors to a word-of-moth forum. 

8.3.1. Hypotheses 

Five of the hypotheses formulated in Chapter 5, and shown in Table 8.8, are tested in 

this section using variables developed in Chapter 6. Broadly speaking, the theory 

developed in Chapter 5 proposes that: 
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• Stores with more complex systems may be perceived as more credible information 

providers (Hypothesis 4); 

• Informativeness and credibility are positively related (Hypothesis 5);  

• The greater the number of contributions to an online product review (word-of-

mouth) forum, the more credible the product information (Hypothesis 6); 

• More credible information will be perceived as more useful (Hypothesis 7); and 

• Systems that provide more credible information will be perceived as more useful 

(Hypothesis 8). 

The specific hypotheses are repeated below: 

Hypothesis  

Hypothesis 4 Information provided by more complex shopping systems will be more 
credible than information on static Web page-based systems.

Hypothesis 5 Information credibility and informativeness are positively related.

Hypothesis 6 The larger the amount of data confirming vendor product claims posted to an 
online forum, the higher the credibility of the vendor’s information.

Hypothesis 7 Credibility is positively related to perceived information usefulness.

Hypothesis 8 Credibility is positively related to perceived system usefulness.

Table 8.8: Word-of-mouth hypotheses 

Hypothesis 4 will be tested using OLS regression and multivariate analysis of 

covariance (MANCOVA), and will examine whether either of the two aspects of 

credibility (knowledge and independence/trustworthiness) are influenced by the 

complexity of a system. It will be tested in conjunction with Hypothesis 5, which 

proposes that informativeness is related to credibility. A joint test is required to ensure 

that all factors believed to influence the credibility of a system are assessed 

simultaneously. 
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Hypothesis 5 will also be tested using the dataset of responses to the word-of-mouth 

forum treatments (the second data set). Again, the test will be a joint test, but this time 

the analysis will incorporate the number of reviews participants were shown 

(Hypothesis 6). 

Finally, Hypotheses 7 and 8 will be tested using separate statistical models. The 

structural models used here have a different emphasis to models used earlier. In the 

statistical models used to test Hypotheses 4, 5, and 6, credibility variables are outcome 

measures because the models propose that credibility depends on the informativeness of 

the information. In contrast, the two final structural models for this chapter use 

credibility as an exogenous (predictor) variable to model the proposition that credibility 

is the basis for more abstract assessments of information and system usefulness. 

8.3.2. Hypotheses 4 and 5 

Hypothesis 4 predicts that complex shopping systems are more credible than static Web 

page-based systems. My factor analysis of the credibility measures, reported earlier in 

Chapter 6, separated the measures into the two factors of independent/unbiased and 

expert/knowledgeable. Strictly speaking, the theoretical basis for this hypothesis refers 

to trustworthiness, so an ideal test would be one based on a single trustworthiness 

factor. Unfortunately, the trustworthiness measure loads almost equally on both factors. 

As a consequence, both expertise and independence latent factors are used in the 

analysis reported below. 

SEM techniques are used here only to test Hypothesis 5 due to difficulties experienced 

when fitting the joint test model to the data. Problems included negative variance 

estimates and excessive levels of correlated error terms between the four factors. These 

problems may be due to the relatively small number of observations for SEM analysis. 

Tables 8.9 and 8.10 show the results from multivariate analysis of covariance 

(MANCOVA) and between-treatment contrast estimates for the clothing store data. The 

combination of treatment and informativeness explains a substantial amount of variance 

in both types of credibility. The key statistics in Table 8.9 are those associated with 
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treatment, future informativeness, and appearance. Treatment statistics indicate a 

significant effect only for the independent factor. Further analysis, shown in Table 8.10, 

indicates that the basic catalog is perceived as significantly less independent than all 

other systems, providing strong support for Hypothesis 4. 

The future informativeness statistics show a strong relationship with both aspects of 

credibility, while the appearance statistics indicate a significant relationship only with 

the expert factor. Hypothesis 5 is therefore also largely supported. 

 

Source 
Dependent 
Variable 

Type III 
Sum of 
Squares df 

Mean 
Square F Sig. 

Significance of Model Expert 42.31 9 4.70 5.66 0.00 

 Independent 19.70 9 2.19 3.37 0.00 

Intercept Expert 4.68 1 4.68 5.63 0.02 

 Independent 6.78 1 6.78 10.42 0.00 

Future informativeness Expert 7.75 1 7.75 9.32 0.00 

 Independent 7.66 1 7.66 11.77 0.00 

Appearance Expert 24.76 1 24.76 29.80 0.00 

 Independent 0.19 1 0.19 0.30 0.59 

Product Expert 0.00 1 0.00 0.00 0.97 

 Independent 0.91 1 0.91 1.40 0.24 
Expert 2.19 3 0.73 0.88 0.45 System used (basic catalog 

or advanced technology) Independent 13.89 3 4.63 7.12 0.00 

Product * System Expert 0.41 3 0.14 0.16 0.92 

 Independent 0.48 3 0.16 0.24 0.87 

Error Expert 89.74 108 0.83   

 Independent 70.25 108 0.65   

Total Expert 135.49 118    

 Independent 96.84 118    
Independent R Squared = .32 (Adjusted R Squared = .26)   
Expert     R Squared = .22 (Adjusted R Squared = .15)    

Table 8.9: MANCOVA results – clothing store 

 

 181



Chapter 8 

 Outcome Variable 

 
Credibility- 

independent 
Credibility - 

knowledgeable 
Personalized size chart vs. Basic catalog 0.95 *** 0.23

 ns

Virtual model vs. Basic catalog 0.45 * -0.18
 ns

Size chart and model vs. Basic catalog 0.72
 **

-0.02
 ns

* p ≤ 0.05,   ** p ≤ 0.01,   *** p ≤ 0.001 

Table 8.10: MANCOVA contrast estimates – clothing store 

For completeness, a structural equation model that tests Hypothesis 5 only, is shown 

below. Possible indicators were selected using maximum likelihood factor analysis to 

ensure that candidate measures had high communality values and loaded strongly on the 

same factor. Nevertheless, a number of candidate measures caused substantial 

estimation problems, and so could not be used.  

“What to expect”
(future) Appearance

See what looks like

Can see what like 
on me

Easy to find info I 
need in pictures

0.84

0.86

0.81

Experiences can 
expect

Change over time

Outcomes in future

0.85

0.66

0.88

Unbiased Expert

Well informed

Reliable

0.85

0.74

Unbiased

Independent

0.85

0.70

0.0
6 (

0.4
6)

ns

0.22 (2.02) p<0.05

0.34 (2.28) p<0.05

+0.55 (4.89) p<0.001

r2=0.14 r2=0.46  
χ2 = 39.9 (df = 29, n=118, p=0.09) 
GFI = .93, AGFI = .87, RMSEA = 0.06 
Hoelter 0.05=125, 0.01=146 

Figure 8.6: Clothing – structural model of informativeness - credibility relationship 

The resulting model fits the data adequately, but the Hoelter statistics indicate that the 

sample size is too small for the number of parameters used. A much more serious 

problem, however, is that the model omits the treatment variables just analyzed in the 

MANCOVA analysis. These have already been shown to be theoretically important and 
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statistically significant, but were not able to be included in the SEM analysis due to 

estimation problems. The SEM model, presented below in Figure 8.6 is therefore not an 

ideal solution. Despite these reservations, the results shown are consistent with previous 

analysis. That is, the informativeness of usage data is related to the perceived expertise 

and independence of the provider whereas the informativeness of images is related to 

the expertise of the provider only. Note that the arrows imply a causal model; however, 

causality can only be established through an appropriate experimental design. The 

present model, implies that informativeness generates credibility, but in reality, these 

constructs probably have a more complex, iterative relationship.  

An interesting aspect of the model is changing the type of image-based data shown 

(measured using appearance) appears to have an effect only on expertise. One possible 

explanation is that participants perceived all images as unbiased/independent. On the 

other hand, text may be considered less informative to the extent that it was biased or 

unreliable. Discussion of whether images are generally perceived to be unbiased or from 

an independent source is beyond the scope of this thesis; however see Ryan (1998) for 

an interesting discussion of the use of photographs in late Victorian England, where he 

indicates that from the earliest days, photographs were considered by the masses to be 

realistic and unbiased images of distant peoples and places, and that this attitude is still 

widely held. 

Using the same analysis technique on the eyeglass store data yields quite different 

results. Table 8.11 indicates that the variables explain a substantial amount of variance 

in the expert factor (adjusted r2 =0.23), but have no discernable relationship with the 

independent factor (adjusted r2 =0). Both informativeness factors are related 

significantly with expert, but the treatment statistics indicate that no significant 

difference in credibility between the basic catalog and any other system. The significant 

effect for the product*system term indicates that products differ significantly for at least 

one treatment, but the difference is of no interest for this study and so will not be 

dissected. Results from analysis of this dataset, therefore, do not support Hypothesis 4 

and provide only partial support for Hypothesis 5. 
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Type III 
Sum of 
Squares Source 

Dependent 
Variable df 

Mean 
Square F Sig. 

Significance of Model Expert 29.96 7 4.28 6.11 0.00 
 Independent 7.80 7 1.11 0.95 0.47 
Intercept Expert 0.32 1 0.32 0.46 0.50 
 Independent 10.74 1 10.74 9.13 0.00 
Future informativeness Expert 14.08 1 14.08 20.11 0.00 
 Independent 3.29 1 3.29 2.80 0.10 
Appearance Expert 5.79 1 5.79 8.28 0.00 
 Independent 1.08 1 1.08 0.92 0.34 
Product Expert 1.55 1 1.55 2.22 0.14 
 Independent 2.40 1 2.40 2.04 0.16 

Expert 1.62 2 0.81 1.16 0.32 System used (basic catalog 
or advanced technology) Independent 0.80 2 0.40 0.34 0.71 
Product * System Expert 4.47 2 2.24 3.19 0.04 
 Independent 0.91 2 0.46 0.39 0.68 
Error Expert 79.79 114 0.70   
 Independent 134.02 114 1.18   
Total Expert 109.93 122    
 Independent 152.42 122    
Independent R Squared = .27 (Adjusted R Squared = .23)   
Expert     R Squared = .05 (Adjusted R Squared = .00)    

Table 8.11: MANCOVA results – Eyewear store 

A test of Hypothesis 5 using structural equation modeling is also shown below. An 

important difference is that the MANCOVA model includes a product term, whereas the 

SEM diagram does not. As noted earlier, indicators were selected to minimize problems 

including the number of correlated error terms between factors and negative variance 

estimates. Unfortunately, including the product term in the structural model caused a 

negative variance estimate for the independent indicator. Given the theoretical 

importance of the independent latent variable, the product term was dropped to allow 

analysis to proceed. 

The resulting model fits the data reasonably well, although the Hoelter statistics indicate 

that the sample is too small for the model. Furthermore, because the model omits 

potentially important variables, it is not an ideal solution. Not surprisingly, therefore, 

the SEM solution has a lower r-squared statistic and a smaller number of significant 

relationships than the MANCOVA model. 

Nevertheless, a number of aspects of Figure 8.7 are similar to the previous model. That 

is, the perceived independence and perceived expertise of the information is related to 
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the informativeness of the text (future usage). Interestingly, the informativeness of the 

pictorial information only associated with the expertise dimension. Taken together, the 

MANCOVA and SEM statistics models indicate that the information content (i.e. 

knowledge/expertise) of text and images is critically important (high r-squared, and 

p<0.05 in the MANCOVA). Bias appears to be less of an issue (low r-squared, and 

factor is not significant in MANCOVA), although it nevertheless is significantly related 

to the text-oriented “future usage” information. In other words, descriptions must be 

informative above all else. Lack of bias is desirable, but appears to be merely a 

secondary consideration. Given that the context of the study was shoppers evaluating 

products at an online store, these findings are not surprising. When visiting an online 

store, customers need to know something about the items on offer before they can buy 

them. Customers probably rely (to some extent) on the store’s own descriptions when 

evaluating, particularly when the item is not available elsewhere (e.g. Lands’ End 

clothing). Customers probably also expect that there will be some bias, such as 

advertising puffery, in the descriptions provided. 

 

“What to expect”
(future) Appearance

See what looks like

Pictures tailored to 
my needs

Easy to find info I 
need in pictures

0.80

0.75

0.80

Experiences can 
expect

Experiences 
relevant for needs

Outcomes in future

0.91

0.79

0.73

Independence Expertise

Well informed

Expert

0.79

0.83

Unbiased

Independent

0.90

0.82

-0.
22

 (-1
.73

)
p≈

0.0
80.37 (2.95) p<0.01

0.29 (2.21) p<0.05

+0.13 (1.07) ns

r2=0.09 r2=0.19  
χ2 = 36.5 (df = 29, n=122, p=0.16) 
GFI = .94, AGFI = .89, RMSEA = 0.05 
Hoelter 0.05=142, 0.01=165 

Figure 8.7: Eyewear – structural model of informativeness - credibility relationship 
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8.3.3. Hypotheses 5 and 6 

In the previous section, mixed results were reported when testing Hypothesis 5 based on 

the eyewear data and the initial set of clothing store data. In this section, Hypothesis 5 is 

again tested, but this time using the second set of clothing store data. MANCOVA and 

OLS regression are used for the joint test due to problems encountered when specifying 

models using covariance based SEM analysis. SEM models are shown for confirmatory 

purposes, and only as a partial test of Hypothesis 5. 

 

Source 
Outcome 
Variable 

Sum of 
Squares df 

Mean 
Square F Sig. 

Expert 26.81 7 3.83 5.58 0.00 
Significance of Model 

Independent 8.76 7 1.25 1.64 0.13 

Expert 1.11 1 1.11 1.62 0.21 
Intercept 

Independent 0.00 1 0.00 0.00 0.97 

Expert 9.02 1 9.02 13.15 0.00 
Future informativeness 

Independent 2.04 1 2.04 2.67 0.11 

Expert 7.39 1 7.39 10.77 0.00 
Appearance 

Independent 3.06 1 3.06 4.01 0.05 

Expert 0.24 1 0.24 0.35 0.56 
Product 

Independent 0.01 1 0.01 0.01 0.92 

Expert 4.57 2 2.29 3.33 0.04 
Treatment 

Independent 2.58 2 1.29 1.69 0.19 

Expert 1.42 2 0.71 1.04 0.36 
Product * Treatment 

Independent 0.36 2 0.18 0.23 0.79 

Expert 65.19 95 0.69   
Error 

Independent 72.38 95 0.76   

Expert 93.21 103    
Total 

Independent 81.24 103    

Independent R Squared = .29 (Adjusted R Squared = .24)   
Expert     R Squared = .11 (Adjusted R Squared = .04)    

Table 8.12: MANCOVA results – clothing store word-of-mouth data set 

 
 Dependent Variable 

 
Credibility- 

independent Credibility - expert 

Basic catalog vs. Reviews -0.36
 ns

0.23 * 

Few (3) reviews vs. Many (30) reviews -0.17
 ns

0.15
 ns

* p ≤ 0.05,   ** p ≤ 0.01,   *** p ≤ 0.001 

Table 8.13: MANCOVA contrast estimates – clothing store word-of-mouth data 
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MANCOVA analysis in and three regression models are shown in Tables 8.12 to 8.14. 

Table 8.12 shows a low adjusted r-squared statistic (0.04) for the expert data, and a 

moderate value (adj r2≈0.24) for the independent data. These MANOVA results provide 

some support for Hypothesis 5: future informativeness is related to expert, and 

appearance to both aspects of credibility. Further contrast analysis (Table 8.13) indicates 

that the word-of-mouth treatments are perceived as more expert/knowledgeable than the 

basic catalog. 

Hypothesis 6 is tested next by assessing the difference in the mean score of each group 

for each was therefore conducted, and results shown in Table 8.14. Two simple models 

were tested using graph present/absent and small/large (number of reviews) as 

indicators. Statistics indicate that participants perceived the information as more 

“expert” if reviews were present, although the actual number of reviews was irrelevant. 

 

  
Review 

absent (0) / present (1) 
Volume of reviews 
small (0) / large (1) 

Measure Difference F Difference F 

Expert 0.67 8.05** -0.17 0.34 

Reliable 0.11 0.20 -0.21 0.46 

Unbiased 0.41 1.80 0.10 0.07 

Independent 0.39 1.86 -0.02 0.00 

Trustworthy 0.06 0.05 0.49 1.85 

Well-informed 0.47 3.67* -0.34 1.52 

N 103 71 

Table 8.14: Differences between treatment groups for each credibility measure 
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8.3.4. Hypothesis 7 

Hypothesis 7 predicts that credibility predicts perceived information usefulness. Figures 

8.8 and 8.9 show SEM models of these relationships. The pattern of results is similar to 

that found in the credibility-informativeness analysis reported earlier (Figures 8.6 and 

8.7). In both data sets, text and pictures are useful to the extent that the provider is seen 

to be knowledgeable. In addition, consistent with Hypothesis 7, clothing store data 

indicates that the independence of the provider contributes strongly to perceived 

information usefulness. Three of four coefficients are significant at p<0.05 in two-tailed 

tests, and all are significant in one-tailed tests (a more correct test because hypotheses 

are directional). 

Pic useful Text useful

Text useful

Text assisted 
performance

Text made 
evaluation effective

0.91

0.82

0.81

Picture useful

Pictures assisted 
performance

Pictures enable high 
quality evaluation

0.93

0.90

0.83

Independence Expertise

Well informed

Expert

0.93

0.71

Unbiased

Independent

0.98

0.67

+0.38 (3.86)
p<0.001

+0.23 (2.46) p<0.01

+0.16
(1.83) p≈0.07

+0.25 (2.72) p<0.01

r2=0.22 r2=0.16

 
χ2 = 35.4 (df = 29, n=118, p=0.19) 
GFI = .96, AGFI = .93, RMSEA = 0.03 
Hoelter 0.05=234, 0.01=273 

Figure 8.8: Clothing – structural model of credibility-information usefulness relationship 

The eyewear dataset does not provide as clear support, however. Contrary to theory, the 

two path coefficients from the independent latent variable are not significant and are 

negative. In this model, the expertise of the information provider is a dominant 

influence, and lack of bias has virtually no measurable impact (r-squared statistics are 

almost unchanged if the independent latent variable is excluded from analysis). 
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Pic useful Text useful

Text useful

Text right level of 
detail

Text made 
evaluation effective

0.78

0.76

0.94

Picture useful

Pictures assisted 
performance

Pictures made 
outcomes effective

0.89

0.91

0.83

Independence Expertise

Well informed

Expert

0.84

0.74

Unbiased

Independent

0.99

0.73

+0.37 (2.95)
p<0.01 +0.58 (4.18) p<0.001

r2=0.17 r2=0.32

Product difference
(frames vs. sunglasses)

Product difference
(frames vs. sunglasses)

0.31 (3.15)
p<0.01 ns

ns ns

ns ns

 
χ2 = 31.6 (df = 35, n=122, p=0.63) 
GFI = .95, AGFI = .91, RMSEA < 0.01 
Hoelter 0.05=191, 0.01=220 

Figure 8.9: Eyewear – structural model of credibility-information usefulness relationship 

Overall, these results provide only partial support for Hypothesis 7. Eight paths were 

tested across two statistical models. Four of these coefficients (those associated with the 

expert factor) were statistically significant in the predicted direction (p<0.05 in two-

tailed tests). Credibility does influence information usefulness, but only insofar as the 

information provider is seen to be expert/well-informed. Contrary to the theory, the 

objectivity of the provider has no impact on perceived usefulness. 
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8.3.5.  Hypothesis 8 

Hypothesis 8, the final hypothesis in this section, predicts that credibility will predict 

perceived system usefulness. SEM analysis provides little support for this hypothesis. 

Figures 8.10 and 8.11 show simple path models where independence and expertise are 

used as exogenous variables, and system usefulness as an endogenous variable. As with 

other models used in this chapter, indicators were selected to avoid negative-variance 

and other data-related problems. Both models demonstrate an excellent fit with the data, 

and have a more than adequate sample-size. In the clothing model, both aspects of 

informativeness have a significant effect on system usefulness; in the eyewear model, 

only the expert factor is related. Further tests (not shown) indicate that no product 

differences exist. Based on these tests, Hypothesis 8 is therefore only partially 

supported. 

Independence Expertise

Expert

Reliable

0.74

0.72

Unbiased

Independent

0.98

0.66

+0
.3

6 
(3

.8
5)

p<
0.

00
10.19 (2.03) p<0.05

Usefulness 
when shopping

Fits with the way I like 
to evaluate

Would recommend to 
others

Makes shopping 
easier

0.850.780.77

.

r2=0.23

Well informed
0.90

 
χ2 = 22.3 (df = 17, n=122, p=0.17) 
GFI = .97, AGFI = .94, RMSEA = 0.04 
Hoelter 0.05=240, 0.01=291 

Figure 8.10: Clothing – structural model of credibility-system usefulness relationship 
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Independence Expertise

Expert

Well informed

0.63

0.97

Unbiased

Independent

0.96

0.78

+0
.2

4 
(2

.3
1)

p<
0.

05

-0.03 (-0.28) ns

Usefulness 
when shopping

Fits with the way I like 
to evaluate

Overall impression of 
system

Makes shopping 
easier

0.850.800.74

.

r2=0.06

 
χ2 = 8.65 (df = 11, n=122, p=0.65) 
GFI = .98, AGFI = .95, RMSEA < 0.01 
Hoelter 0.05=276, 0.01=346 

Figure 8.11: Eyewear – structural model of credibility-system usefulness relationship 

These results imply that systems are valued primarily for the depth of knowledge 

provided, although evidence is inconsistent regarding the role played by 

objectivity/independence. A serious weakness with these statistical models, however, is 

that they omit variables likely to impact on system usefulness, such as information 

usefulness. Furthermore, they do not allow for the possibility that credibility may 

influence system usefulness via these other variables. For example, although it is 

plausible that information credibility influences system usefulness directly, it is more 

likely that information credibility affects information usefulness (as shown earlier), and 

that information usefulness, in turn, determines system usefulness. 

Extended models, based on the credibility-information usefulness models used earlier, 

are therefore shown below with tables of total effects (direct plus indirect). The raw 

statistics shown in Figure 8.12 suggest that information credibility has no impact on 

system usefulness.  
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+0
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Picture useful
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quality evaluation
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+0.17 (1.94) p≈0.05

+0.24 (2.74) p<0.01

r2=0.21 r2=0.16

0.24 (2.30) p<0.05

.

+0
.37

 (3
.75

)
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ns ns

 
χ2 = 54.8 (df = 55, n=118, p=0.48) 
GFI = .96, AGFI = .93, RMSEA = 0.01 
Hoelter 0.05=260, 0.01=292 

Figure 8.12: Clothing – full model of credibility- usefulness relationships 

Although the diagram indicates that information credibility has no direct impact, it is 

nevertheless possible that credibility influences outcomes through other variables 

(indirect effects). Indirect effects are apparent in Table 8.15, with both aspects of 

credibility having a substantial net impact on system usefulness. That is, in the extended 

model, information credibility has a substantial net effect on perceived system 

usefulness via both of the information usefulness latent variables. The relative 

magnitude of these indirect effects indicates that the usefulness of the clothing system is 

largely driven by the usefulness of the text information. Such a result is quite important, 

because it indicates that focusing resources on visual systems, such as the virtual model 

software, may be inappropriate. If system usefulness is mainly a function of the quality 

of the description, attempts to improve the customer experience through visual systems 

may, in fact, represent a high-cost, low-return investment strategy. 
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  Predictor variable 
  Independent Expert Picture useful Text useful 

Text useful 0.24 0.24 - - 
Picture useful 0.17 0.37 - - 

Outcome 
variable 

System useful 0.16 0.26 0.24 0.40 

Table 8.15: Standardized total effects in clothing model (direct + indirect effects) 

The structural model for the eyewear data is shown in Figure 8.13. This model shows a 

significant treatment effect from the product on the perceived usefulness of the picture, 

and significant effect paths from (1) expert to picture usefulness, (2) expert to text 

useful. A likely possibility is that insufficient variance in this factor was generated 

through the experimental treatments, although it is unclear why this should be so, given 

the results observed for the clothing store. 

+0
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 (2
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χ2 = 51.3 (df = 66, n=122, p=0.90) 
GFI = .94, AGFI = .90, RMSEA=<0.01 
Hoelter 0.05=203, 0.01=226 

Figure 8.13: Eyewear – full model of credibility- usefulness relationships 

Overall, this model demonstrates an excellent fit with the data and explains a substantial 

amount of variance in system usefulness (r-squared = 0.28). Interestingly, expertise 
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explains a considerable amount of the variance in text usefulness (r-squared = 0.29), but 

explains very little variance in picture usefulness (r-squared = 0.14). This result is 

intuitively sensible in that it is easy to think of ways in which expertise could be 

demonstrated (in this context) through text, and much harder to think of ways in which 

expertise could be shown using images.  

The contribution of each variable in explaining variance is shown in Table 8.16, which 

provides the total of direct and indirect effects. Independence has a negligible effect on 

results, whereas expertise influences all successive variables, particularly text 

usefulness. The relative magnitude of the effects indicates that evaluation of eyewear 

relies on visual characteristics above all else. Arguably, therefore, investment in visual 

systems may be sensible for these products. 

 
  Predictor variable 

    
Product 

difference Independent Expert 
Picture 
useful Text useful 

Expertise -0.08 - - - - 
Independence 0.11 - - - - 
Text useful 0.07 0.02 0.52 - - 
Picture useful 0.19 -0.20 0.35 - - 

Outcome 
variable 

System useful 0.10 -0.07 0.27 0.40 0.25 

Table 8.16: Standardized total effects in eyewear model (direct + indirect effects) 

 

8.3.6. Word-of-mouth conclusion 

I hypothesized that the perceived credibility of the information provided would be 

influenced by (1) customer bonds, in the form of more specialized and complex 

customer interfaces; (2) the informativeness of the product description; and (3) the 

volume of confirmatory data available in an online forum. I also hypothesized that 

information credibility, would, in turn, influence the perceived usefulness of the 

different types of information provided as well as the store (as a shopping system).  

In all tests, relationships between two types of credibility (expertise and independence) 

with other factors were examined. Mixed support was found for the hypotheses. The 

clothing store data supports all hypotheses except Hypothesis 6 (that the number of 
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entries to an online forum affects credibility). For the clothing store data, this means 

that expertise and independence are higher for more complex systems (controlling for 

informativeness and product differences), and are positively related to informativeness, 

and perceived text, picture, and system usefulness. On the other hand, the eyewear store 

data provides only partial support. In particular, the expertise dimension of credibility is 

associated with informativeness, and perceived text, picture, and system usefulness, 

whereas the independence dimension is not related to any of these factors. These results 

are summarized below in Table 8.17: 

 
Result 

Hypothesis 
 

Clothing Eyewear 

Hypothesis 4

Information provided by more complex 
shopping systems will be more credible 
than information on static Web page-
based systems.

Supported Not supported 

Hypothesis 5 Information credibility and informativeness 
are positively related.

Partial 
(3 of 4 tests) 

Partial 
(2 of 4 tests) 

Hypothesis 6

The larger the amount of data confirming 
vendor product claims posted to an online 
forum, the higher the credibility of the 
vendor’s information.

Not supported na 

Hypothesis 7 Credibility is positively related to perceived 
information usefulness. Supported Partial 

(2 of 4 tests) 

Hypothesis 8 Credibility is positively related to perceived 
system usefulness. Supported Partial 

(expertise only) 

Table 8.17: Results of word-of-mouth hypotheses 

A consistent effect observed in all data sets is that the perceived expertise of the 

information provider had a strong relationship with other variables. In fact, authoritative 

communication appears to be far more important than objectivity, which had either a 

small impact on results (clothing) or no impact (eyewear). Stores must therefore ensure 

that content is designed carefully to ensure that customers believe the information is 

authoritative. Strategies to achieve this objective include using a broad vocabulary, 

describing items using assertive language, and avoiding verbal hedges and other 

“powerless” terms such as “you know” or “sort of” (Holtgraves and Lasky 1999, Yu and 

Ginther 2001).  
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This outcome is, perhaps, not surprising, given that shoppers visiting a store are likely 

to expect sales staff to have a reasonably good understanding about the items on offer, 

but arguably less likely to expect sales staff to be objective in their recommendations. In 

other words, providing in-depth, useful information is critical to the success of an online 

store. Being seen to be objective or independent is less important.  

8.4. Conclusion 
This chapter has used three data sets to assess the impact of personalization and word-

of-mouth networks on the perceived informativeness, trustworthiness and usefulness of 

product information. My underlying theory describes personalization and word-of-

mouth networks as vicarious-experience enabling technologies. The underlying problem 

that they address is that when shopping online for physical products, the digital divide 

between customers and products prevents proximal experience. Online information 

must therefore be designed so that the customer perceives vicarious experience as a 

feasible alternative. 

My results indicate that personalization and word-of-mouth networks do offer some 

advantages. However, significant risks are associated with each technology. In 

particular: 

• Personalizing the wrong type of information can create significant negative 

perceptions of the store; 

• Personalizing self-image related information makes customers feel more informed 

about those issues, but simultaneously less informed about other important issues; 

• The presence of a forum appears to be of more value than the number of postings or 

the independence of the forum; and 

• The value of a forum is closely related to the perceived expertise of the contributors, 

so allowing customers to post reviews online is valuable only if the customers 

appear to be well-informed. 
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Businesses must therefore investigate options thoroughly before investing in systems 

designed to enable vicarious experience. Businesses currently pay a subscription fee to 

services such as “My Virtual Model” and to be listed as a merchant and let customer 

members post reviews on the forum. My results indicate that some aspects of the virtual 

model technology (such as the fit system) may actually represent a poor investment, and 

so must be tested thoroughly before any large-scale implementation. Similarly, the value 

of being listed on an online word-of-mouth network appears to have little to do with the 

independence of reviews, but rather the way in which it lets shoppers locate a given 

store. Vicarious-experience enabling technologies can provide benefits, but also create 

substantial risks. 
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Chapter 9. 
 
Value-expressiveness and 
Involvement in evaluation: 
Hypothesis Testing and 
Analysis 

 

 

9.1. Introduction 
This chapter examines the impact of an individual’s evaluation style on perceptions of 

product descriptions shown with personalized representations (virtual models) and 

word-of-mouth networks. The analysis is designed to address subsidiary research 

question 3, which asks: “in what way do individual differences, in the form of self-

image importance and information seeking preferences affect the perceived value of 

different representations?” 

The answer to that question involves testing hypotheses concerning the role of two 

individual difference variables, value-expressiveness and purchase involvement, on 

perceptions of the informativeness and usefulness of product descriptions. Value-

expressiveness is examined first in a series of comparisons between basic catalog 

representations and personalized representations. Hypotheses are tested using variety of 

outcome measures across two systems to ensure that results are not simply the result of 

chance relationships between variables. The second half of this chapter examines the 

role of involvement in the purchase process. Again, tests involve a variety of outcome 

measures across two systems. 
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9.2. Value-expressiveness 

9.2.1. Introduction 

In this section I test Hypotheses 9 and 10. Hypothesis 9 predicts treatment effects 

associated with the basic catalog, and Hypothesis 10 predicts effects for the virtual 

model treatment group. Due to the narrow focus of the hypotheses, only two treatment 

groups are used in this analysis: participants who evaluated products using only the 

catalog (i.e. the control group), and participants who evaluated with the assistance of a 

virtual model.  

Support is found for Hypothesis 9, which predicts that (i) people who evaluate using a 

functional style will respond positively to a basic catalog, whereas (ii) those who 

evaluate using a self-referential style respond unfavorably to the basic catalog. Support 

is also found for the hypothesis that people who evaluate using a self-referential style 

will perceive a personalized virtual model as more informative (Hypothesis 10), and 

that the personalized information is easy to-use and useful. 

These hypotheses are shown in Table 9.1: 

Hypothesis  

Hypothesis 9
When evaluating a product, a basic catalog will be less informative, less 
useful, and harder to use to the extent that the assessment is based on self-
image considerations.

Hypothesis 10
When evaluating a product, a virtual model will be more informative, more 
useful, and easier to use to the extent that the assessment is based on self-
image considerations.

Table 9.1: Personalization Hypotheses 

9.2.2. Data analysis methods 

Before analyzing data for hypothesis testing, maximum likelihood factor analysis and 

reliability analysis were conducted jointly and separately on each measure1. The results 

of this procedure, reproduced in the appendix, indicate that the measures are highly 

reliable. Statistical analysis for the formal hypothesis testing phase was conducted using 

                                                 
1 SPSS version 14.0.1 
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the Partial least squares (PLS) technique2. According to Chin (1998), PLS is 

particularly suited to testing predictive research models where the emphasis is on theory 

development rather than confirming established measures and theories. That point 

applies to this research, in which the measures used and the relationships tested are 

novel. Another, more pragmatic reason for using PLS is that the relatively small number 

of observations in each sample was insufficient for covariance-based techniques, such 

as LISREL or AMOS. The choice, therefore, was whether to analyze data using PLS or 

a series of ordinary least squares equations. It was confirmed computationally that both 

methods produce almost identical results, but PLS is shown here as the more elegant of 

the two analytical techniques. 

9.2.3. Control and manipulation checks 

Control checks on the impact of participant characteristics and administrative 

procedures were performed using MANOVA. These tests indicate that the random 

assignment of participants to experimental treatments was successful. That is, among 

the experimental groups, neither participant characteristics (age, education, Internet 

experience) nor administrative procedures (treatment order and number of products 

examined) were found to have a systematic biasing effect on any response variable. 

9.2.4. Measurement properties 

A variety of statistics, including inter-construct correlations, average variance extracted 

(AVE), and composite reliability (ρc) were calculated for each model and are shown in 

Table 9.2. For all latent variables, the composite reliability and Cronbach’s alpha exceed 

the recommended thresholds for exploratory research of 0.7 and 0.6 respectively, and 

the AVE is above the recommended 0.5 threshold, indicating a satisfactory level of 

convergent validity. These statistics are low for the item informativeness construct 

(eyewear dataset), which indicates that additional refinement of this dimension may be 

required. The shaded diagonals in Table 9.3 show the square root of the AVE. All of 

these shaded values are greater than the off diagonal correlation scores, indicating that 

                                                 
2 SmartPLS version 2.0.M3 
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all measures also demonstrate satisfactory discriminant validity (Fornell and Larcker 

1981). 

 R Square ρc Cronbachs α AVE Redundancy
Eyewear (n=79) 
Informativeness (item) 0.143 0.830 0.737 0.550 0.029 
Informativeness 
 (item appearance on self) 0.248 0.892 0.850 0.677 0.006 
Informativeness (item in future) 0.148 0.896 0.827 0.742 0.041 
PUOS 0.357 0.942 0.923 0.766 0.131 
value expressiveness - 0.926 0.905 0.676 - 

Clothing (n=58) 
Informativeness (item) 0.117 0.850 0.767 0.586 0.012 
Informativeness 
 (item appearance on self) 0.268 0.914 0.882 0.681 -0.058 
Informativeness (item in future) 0.083 0.876 0.805 0.703 0.082 
PUOS 0.407 0.938 0.916 0.751 0.248 
value expressiveness - 0.940 0.928 0.723 - 

All observations (n=137) 
value expressiveness - 0.917 0.905 0.697 - 
Ease of use – images 0.010 0.935 0.907 0.783 -0.030 
Ease of use – text 0.138 0.915 0.876 0.730 -0.045 
Perceived usefulness – images 0.103 0.948 0.932 0.786 -0.052 
Perceived usefulness – text 0.134 0.943 0.924 0.766 -0.074 
PUOS 0.240 0.946 0.928 0.777 -0.041 

Table 9.2: Latent variable reliability and validity statistics 
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Eyewear 
 (1) (2) (3) (4) (5) (6) 
(1) Inform (item) 0.74 0 0 0 0 0 
(2) Inform (item appearance 
      on self) 

0.39 0.79 0 0 0 0 

(3) Inform (item in future) 0.71 0.30 0.81 0 0 0 
(4) PUOS 0.47 0.49 0.42 0.88 0 0 
(5) value expressiveness 0.24 -0.12 0.25 0.11 0.83 0 
(6) val-exp * model 0.26 0.25 0.36 0.32 0.16 0.81 
 
Clothing 
 (1) (2) (3) (4) (5) (6) 
(1) Inform (item) 0.79 0 0 0 0 0 
(2) Inform (item appearance 
      on self) 

0.54 0.83 0 0 0 0 

(3) Inform (item in future) 0.67 0.58 0.81 0 0 0 
(4) PUOS 0.59 0.47 0.35 0.87 0 0 
(5) value expressiveness -0.03 -0.10 -0.23 -0.02 0.87 0 
(6) val-exp * model 0.22 0.34 0.11 0.13 -0.21 0.87 
 
All observations 
 (1) (2) (3) (4) (5) (6) 
(1) Perceived EoU – images 0.88 - - - - - 
(2) Perceived EoU – text 0.31 0.85 - - - - 
(3) Perceived useful – images 0.60 0.29 0.89 - - - 
(4) Perceived usefulness – text 0.37 0.55 0.50 0.88 - - 
(5) PUOS 0.21 0.33 0.40 0.40 0.88 - 
(6) Value expressiveness -0.09 -0.07 -0.03 -0.02 0.06 0.83 

Figures in the shaded diagonals show the square root of the AVE 

Table 9.3: Latent variable correlations 

 

9.2.5. Hypothesis testing 

Hypothesis 9 predicts that the basic catalog will be more informative when functional 

considerations are used to evaluate an item, and therefore less informative when 

evaluation is based on self-referential considerations. Hypothesis 10 predicts that the 

VM will be more informative when self-referential considerations are involved in the 

evaluation. Finally, Hypothesis 3 is tested (again) with this reduced dataset to show the 

follow-on impact of the product attitude-informativeness relationship on the perceived 

usefulness of the store. These relationships are expressed in structural equation model 

format, and tested using Partial Least Squared (PLS). The Hypothesis 1 relationships 
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are expressed in terms of the value-expressive style; statistical analysis therefore 

assesses the probability that (a) a negative coefficient will be observed for the catalog 

treatment group; and (b) a positive coefficient will be observed for the virtual model 

treatment group. For this reason, one-sided probabilities are used in the analysis. The 

eyewear store and clothing store data sets are tested and described separately. 

Statistics for each path were determined using the bootstrap resampling procedure 

provided by SmartPLS, using 3000 samples for the eyewear data and 1600 for the 

clothing data. Using these statistics, each interaction term was tested in multiple ways. 

Firstly, unstandardized path coefficients and standard error terms generated by PLS 

were used to assess whether the path coefficients for the treatment groups differ 

significantly from zero and from each other, and whether the coefficient signs and 

differences are in the direction hypothesized. Secondly, Equation 9.3 (from Jaccard et 

al. 1990) was used to assess the significance of the increase in explanatory power due to 

that term. In that equation,  is the multiple R for the main-effects model,  is the 

multiple R for the expanded (interaction) model, k

2 2

( ) ( )

1R 2R

1 and k2 are the number of predictors 

in the models, and N represents the total sample size. Each interaction term is only 

shown as statistically significant, therefore, if (a) the t value is less than 1.65 (one-sided 

test), and (b) the increase in the r-squared statistic is also statistically significant. Table 

9.4 shows the results of this interaction effect test. 

Attitude = α + β1 Model shown (1/0) + β2 VE + error 

Equation 9.1: Main-effects model used in OLS regression 

Attitude = α + β1 Model shown (1/0) + β2 VE + β3 VE x Model + error 

Equation 9.2: Interaction model used in OLS regression 
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Equation 9.3: F statistic for incremental explained variance 
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 Variable R2 base model R2 interaction F 
(1) Inform (item) 0.06 0.14   6.74* 
(2) Inform (item appearance 
      on self) 

0.18 0.25   6.98** Eyewear 

(3) Inform (item in future) 0.06 0.15   7.39** 

(1) Inform (item) 0.04 0.12   4.65* 
(2) Inform (item appearance 
      on self) 

0.17 0.28   7.78** Clothing 

(3) Inform (item in future) 0.07 0.08   1.06ns

(1) Perceived EoU – images 0.03 0.09   9.55** 
(2) Perceived EoU – text 0.03 0.14  15.03***
(3) Perceived use – images 0.01 0.10  13.94***

Pooled data 

(4) Perceived use – text 0.003 0.133  19.94***
1. F test parameters:  Eyewear = F(1,75), Clothing = F(1,58) 
2. * = p< .05,     ** = p< .01,     *** = p< .001 

Table 9.4: Significant of increase in R squared due to interaction term 

Store 
Informativeness 
dimension Test 

coefficient for 
treatment group 

std. error of 
estimate t   

Catalog 0.04 0.14 0.25   
Model 0.35 0.13 2.79 ** 

Item 

Difference (model > catalog) … -1.67 * 
Catalog -0.32 0.18 -1.80 * 
Model  0.27 0.16 1.71 * 

Item appearance 
on self 

Difference   … -2.48 ** 
Catalog -0.09 0.13 -0.63   
Model  0.36 0.13 2.75 ** 

Eyewear 

Item in future 

Difference   … -2.37 ** 

Catalog -0.20 0.11 -1.91 * 
Model  0.13 0.12 1.06   

Item 

Difference   … -2.05 * 
Catalog -0.25 0.14 -1.75 * 
Model  0.33 0.19 1.76 * 

Item appearance 
on self 

Difference   … -2.46 ** 
Catalog -0.11 0.11 -1.01   
Model  0.04 0.13 0.31   

Clothing 

Item in future 

Difference   … 0.88   
Note: “Difference” rows test whether the coefficient for the virtual model treatment group is 
significantly larger than the catalog group coefficient. 

Table 9.5: Test whether treatment group coefficients differ from zero and each other 

Factor analysis provides strong support for the existence of three informativeness 

dimensions, and also indicates that value-expressiveness is a unitary construct with very 

high reliability. However, not all indicators were used in the models due to the number 

of observations in each dataset (79 for eyewear and 58 for clothing). Chin (1998) 
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advises use of the regression heuristic of ten times (a) the number of formative 

indicators in the largest block, or (b) the number of indictors in the dependent latent 

variable (LV) with the largest number of formative indictors, whichever is larger. The 

number of indicators for each LV was therefore limited to a maximum of 5, and similar 

indicators were used in each model to ensure comparability of results, focusing on those 

producing relatively high levels of reliability in both data sets. According to Gefen 

(2003, p.10), most TAM studies that have applied SEM techniques use similar criteria 

when the number of indictors must be restricted. 

9.2.6. Overall results 

The impact of the experimental treatments on perceived informativeness for each store 

(eyewear and clothing) are of particular interest, and are analyzed later. However, 

before exploring these effects, it is worth examining the impact of product attitudes on 

ease-of-use and usefulness, two variables that are commonly assessed in IS research. 

The specific measures in this study are text ease of use, text usefulness, image ease of 

use, and image usefulness, which together are designed to provide an indication of 

perceived information quality. The impact of these measures on PUOS is also shown to 

complement the results in later analysis, although no specific hypotheses are formulated 

to predict that information quality is an antecedent to PUOS.  

Hypothesis 9 essentially predicts a negative relationship between the value-

expressiveness measure and all other measures (ease of use and usefulness) when 

relying on a catalog to evaluate. Hypothesis 10, in contrast, predicts a positive 

relationship between these variables when use of a virtual model is involved in the 

evaluation activity. Relationships between variables using the entire dataset in statistical 

anaysis procedures are shown in Figure 9.1, and graphs of the two usefulness variables 

are shown in Figure 9.2 (with parameters estimated using the PLS latent variable scores 

in OLS regression). Both hypotheses are supported strongly for all variables. That is, 

people who perceive (and evaluate) a product using self-image considerations find 

virtual models are easier to use and more useful than the catalog; people who have a 

more utilitarian attitude rated the catalog as easier to use and more useful. 

 205



Chapter 9 

-1.39**

-0.22**
r-sq = 0.14

+0.39**

-1.95** -0.11*

-0.29**
r-sq = 0.13

+0.54***

+0.22*

r-sq = 0.24
-1.91** -0.11(ns)

-0.22*
r-sq = 0.1

+0.5***
+0.37**

-2.34***

-0.25**
r-sq = 0.1

+0.57***

Store Usefulness

Significance tests
*p  < 0.05
**p  < 0.01
***p  < 0.001

ValExp

Model x ValExp

Model

ValExp

Model x ValExp

Model

ValExp

Model x ValExp

Model

Image Useful

Image EoU

Text Useful

Text EoU
ValExp

Model x ValExp

Model

 

Figure 9.1: Ease of use and usefulness relationships for pooled dataset 
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Variable Chart 
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Note: The X and Y axis scales correspond to the scale used in the survey (range of 1-7) 

Figure 9.2: Graphs illustrating ease of use and usefulness effects for pooled data 

9.2.7. Eyewear store results 

Results from statistical analysis of the eyewear store data set are shown in Table 9.5, 

and illustrated graphically in Figure 9.4. These results provide limited support for 

Hypothesis 9 (only one catalog treatment coefficient differs significantly from zero), but 

strong support for Hypothesis 10 (every model treatment coefficient differs significantly 

from zero and from the catalog treatment coefficient). That is, perceptions of the basic 
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catalog vary significantly according to decision style when assessing the appearance of 

the eyewear when worn; otherwise, decision-style has no effect on perceptions of the 

catalog. When using the VM, however, the extent to which one’s evaluation style is self-

referential is strongly related to all informativeness dimensions. Two of these 

dimensions, “item” and “item appearance”, predict the perceived usefulness of the 

online store, thereby confirming the earlier results in the test of Hypothesis 3. 

Store
Usefulness
(R2=0.36)

Item in future
(R2=0.15)

Significance tests
* p < 0.05
** p < 0.01
*** p < 0.001

ValExp

Model x ValExp 
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Model x ValExp 
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0.32**

-0.52*

-0.32*

0.59**

-0.10

-0.09
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0.18*

0.24***

0.05

 
Figure 9.3: Eyewear store structural equation model results 
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Variable Chart 
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Note: The X and Y axis scales correspond to the scale used in the survey (range of 1-7) 

Figure 9.4: Graphs illustrating results for eyewear store data 
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Interview data shows pronounced differences between the extremes of the value-

expressiveness scale. Low scores (utilitarians) displayed skeptical or neutral attitudes 

about the value of VMs, whereas high-scores were associated with positive comments. 

Examples of quotes from highly utilitarian participants are: 

“…That feature [the virtual model] isn’t very useful. The photograph [of the 

sunglasses] is a bit like you see in real life, but you miss out on the 

subtleties of the colors, which are not too successfully shown here, I think. I 

guess it would be useful for you to look at before you go to the shop, but 

this bit [the model] wouldn’t be the major thing; it would mainly be just 

looking through the range and having a reasonable inspection of them.” 

(Participant M17sg). 

“[looks at photographs of eyeglass frames in various colors] The photos are 

good. Everything I would want to know is there. I would probably want to 

read more info like specs, any limitations on the lenses, where it is made, 

and the measurements. There isn’t really too much I need to know. Maybe a 

3D rotatable image. It’s not that important, but maybe that’s an extra step 

you could go. … [looks at model] It gives you a closer idea of what they look 

like. It’s pretty good, but I wouldn’t be disappointed if it looked a bit different 

when it arrived. That’s not something I would be worried about.” (Participant 

M21). 

“When my face is in the picture it doesn’t tell me a lot. I want frames to be 

usable and robust and to last rather than being something I will need to 

replace in four weeks when the fashion changes. The fancy features [the 

virtual model] don’t add much value to my shopping.” (Participant M30). 

Quotes from participants with a highly self-referential orientation reveal a far more 

positive attitude to the virtual model technology: 

“I think it is an accurate picture of what they would look like on me. The 

shape is OK, but the glasses are not what I would be after. It is really expert. 

It shows that the company is really interested in giving you the right glasses 

and not just wanting to sell to get your money. It is a bit like the way I like to 

shop for frames. It lets me start with a page of frames and I can narrow in 

on the ones I want.” (Participant M23). 
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“But this a fantastic feature that they have on this website. It is absolutely 

good. So I can actually take a look at it to see what I look like if I go to the 

store. Eventually you go to the store to try it on and see how do you look 

like. So this gives you a different way to look at yourself… In the store, you 

are really obligated to try the frame for just a couple of minutes because the 

salesperson is sitting in front of you. You can just sit back and look at it and 

analyze yourself, which is very good.” (Participant M05). 

9.2.8. Clothing store results 

Data from the clothing store treatments provide mixed support for the two hypotheses. 

Two of the three catalog group coefficients are significantly less than zero and less than 

the VM group coefficient, thus supporting Hypothesis 9 (the informativeness of the 

basic catalog is negatively related to value-expressiveness). This data provides less 

support for Hypothesis 10, with only the “item appearance” coefficient showing 

statistical significance. In other words, the VM was more informative for people who 

regarded the clothing as a value-expressive item, but this effect was only found for the 

“item appearance” dimension. These results are illustrated graphically in Figure 9.6. 

Note that once again, the data provides very strong support for Hypothesis 3: two of the 

three informativeness dimensions are significant, and overall, informativeness explains 

over forty per cent of the variance in perceived shop usefulness.  
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Figure 9.5: Clothing store structural equation model results (informativeness) 
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Variable Chart 
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Figure 9.6: Graphs illustrating results for clothing store data 
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Opinions about the VMs varied in a manner similar to that found in the eyewear data. 

That is, people with utilitarian views were skeptical of the value of VMs, whereas those 

with a self-referential perception expressed positive views. Examples of quotes from 

highly utilitarian participants include: 

“I don’t think I would bother with it [the virtual model]. I can see the collar 

and the material the shirt is made from. It looks like the sort of shirt I would 

wear. That’s mainly what I need to know” (Participant M30). 

“It doesn’t tell me much. For my shopping purposes, it [the virtual model] 

isn’t really useful. A 3D view of a real model wearing the jeans would be 

better. I don’t need the model. If they say it’s a size 10, I just try it on, and if 

it fits really well, then it’s good” (Participant F06). 

Quotes from participants with a highly self-referential orientation include: 

“I really like this model. I get a good indication of what the jeans look like, 

like the rise — whether it is a hipster or slightly higher—and how they fit 

around the legs. And the model is very realistic I think…as a person” 

(Participant F05). 

“The model gives you a good idea of what to expect. Definitely. I think it 

more or less tells me how [the jeans] will suit me” (Participant M07). 

 

9.2.9. Value-expressiveness conclusion 

The focus of this paper has been the perceived informativeness of VMs compared with 

more traditional catalog style descriptions. Three hypotheses were derived from theory 

and tested. These results, summarized in Table 9.6, support Hypotheses 9 and 10. In 

short, VMs are perceived as more informative by people who evaluate products using a 

self-referential style, and less informative by people who use a utilitarian evaluation 

style. Conversely, catalogs are perceived as more informative by people who evaluate 

products using a utilitarian style, and less informative by people who use a self-

referential style. Informativeness, in turn, explains a substantial degree of variation in 

the perceived usefulness of an online store (although the importance of each 

informativeness dimension varies from one product to another). 
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 Result 

Hypothesis Variable/dimension evaluated Eyewear Clothing 
Informativeness – item Coefficient not significant Supported 

Informativeness – item 
“appearance” Supported Supported 9 

Informativeness – item in future Coefficient not significant No support in any test 

Informativeness – item Supported Coefficient not significant

Informativeness – item 
“appearance” Supported Supported 10 

Informativeness – item in future Supported No support in any test 

Notes: 
(a) Hypothesis 1a results are marked as supported if (1) the interaction term produces a significant 

increase in the r-squared statistic, (2) the path coefficient for the catalog treatment is significantly less 
than zero (negative), and   (3) the catalog treatment coefficient is significantly less than the VM 
coefficient. 

(b) Hypothesis 1b results are marked as supported if (1) the interaction term produces a significant 
increase in the r-squared statistic, (2) the path coefficient for the catalog treatment is significantly 
greater than zero (positive), and (3) the catalog treatment coefficient is significantly greater than the 
VM coefficient. 

Table 9.6: Value-expressiveness results 

Overall, it is clear that virtual models can improve informativeness, and that 

informativeness is closely related to perceived system usefulness. However, virtual 

model systems should not be mandatory for customers. A wide variation in attitudes 

towards the products was found. This variation meant that although some people 

perceived the models to be far more informative than the catalog, a number expressed 

strongly contrary views about the value of virtual models. 

 

 

 

 

 

 215



Chapter 9 

9.3. Involvement 

9.3.1. Introduction 

This final data analysis section describes a series of tests of Hypotheses 11a and 11b, 

which predict an individual-difference effect related to the degree to which a customer 

is involved in the purchasing process. It completes the testing of the two individual-

difference effects first proposed in Chapter 3 (the taxonomy of evaluation support 

technologies), and then described in more detail in Chapter 5. 

The hypothesis tested here is “the extent to which a customer is involved in the 

purchasing process is positively related to the perceived value of an information-rich 

representation, and negatively related to the perceived value of a less-rich 

representation.” As shown in Table 9.7, this hypothesis has been divided into two parts 

to enable separate testing of the positive and negative relationships.  

Hypothesis 11a is concerned with less information-rich representations. Testing this part 

of the hypothesis involves determining whether involvement has a negative relationship 

with information usefulness variables (text usefulness and picture usefulness) for the 

basic catalog treatment data. Hypothesis 11b is concerned with information-rich 

representations, and will be tested using the virtual model data and the word-of-mouth 

community data. This test involves determining whether involvement has a significant 

positive relationship with information usefulness variables. In total, nine tests are 

conducted, six using the clothing store data, and three using the eyewear data. 

Support is found for both parts of the hypothesis, although the effects are not consistent 

in the eyewear dataset, and the models have relatively low explanatory power with the 

r-squared statistic generally less than 0.2.  
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These hypotheses are shown in Table 9.7: 

Hypothesis  

Hypothesis 11a Customers who are less involved in the purchasing process will value less 
information-rich representations.

Hypothesis 11b Customers who are more involved in the purchasing process will value more 
information-rich representations.

Table 9.7: Involvement hypotheses 

9.3.2. Hypothesis testing 

Hypotheses are tested using the OLS models shown in Equations 9.4 and 9.5. Equation 

9.5 indicates the sign and significance of the catalog coefficient (β2) and the 

information-rich treatment coefficient (β3), while Equation 9.4 is used to determine 

whether the β3 coefficient (interaction effect) increases significantly the explanatory 

power of the statistical model. 

Attitude = α + β1 Model shown (1/0) + β2 Involvement + error 

Equation 9.4: Main-effects model used in OLS regression 

Attitude = α + β1 Model shown (1/0) + β2 Involvement + β3 Involvement x Model + error 

Equation 9.5: Interaction model used in OLS regression 

Hypothesis 11a, which is concerned with attitudes towards basic catalog, predicts a 

negative sign for the β2 coefficient. For the clothing store data, five of the six tests are 

negative and significant, while for the eyewear store data, no test is significant (Table 

9.10). In other words, when shopping for clothing, less involved shoppers perceive the 

basic catalog as more useful than virtual models or word-of-mouth information. 

However, when shopping for eyewear, the less involved shoppers did not appear to 

favor the basic representations.  

Hypothesis 11b predicts a significant positive value for the β3 coefficient. The β3 

coefficient in every model is positive, as predicted. In addition, the coefficient is 

statistically significant in all six of the tests using the clothing store data, although one 

of the system usefulness tests, and one of the picture usefulness tests should be ignored 
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given that the interaction effects are not significant at conventional levels. Again, the 

initial tests of the eyewear data (Table 9.10) indicate no significant relationships are 

present, although product-level tests (Table 9.11) indicate that product-differences may 

be obscuring some effects. 

Regression models of the clothing data (Tables 9.8 and 9.9) indicate: 

1. in general, the mere presence of a model or review (the β1 coefficient) does not 
make text, images, or the system more useful; 

2. the basic catalog (the β2 coefficient) is perceived as more useful by low-
involvement people, and less useful by high-involvement people; and 

3. the virtual model and review treatments (the β3 coefficient) are more useful for 
high-involvement people, and less useful for low-involvement people. 

 
 Text usefulness Picture Usefulness System usefulness 

 β t p (1 tail) β t p (1 tail) β t p (1 tail)

(Constant) 0.16 0.86 0.20 0.12 0.72 0.24 0.28 1.68 0.04

β1 Model shown (1/0)  0.38 1.35 0.09 0.55 2.16 0.02 0.13 0.49 0.31

β2 Involvement -0.51 -2.76 <0.01 -0.45 -2.68 <0.01 -0.53 -2.48 <0.01

β3 Involve x model interaction 0.71 2.50 0.01 0.68 2.68 <0.01 0.48 1.70 0.05

Treatment Base vs. Model Base vs. Model Base vs. Model 

R Square 0.16 0.19 0.11 

Adjusted R Square 0.11 0.15 0.06 

Significance of increase in 
r2 due to interaction term F(1,54)=6.25, p=0.02 F(1,54)=7.16, p<0.01 F(1,54)=2.88, p=0.10 

Table 9.8: Regression models for clothing store virtual model data (n=58) 

 
 Text usefulness Picture Usefulness System usefulness 

 β t p (1 tail) β t p (1 tail) β t p (1 tail)

(Constant) 0.11 0.65 0.26 0.09 0.54 0.29 0.28 1.89 0.03

β1 Review shown (1/0)  -0.18 -0.93 0.18 -0.07 -0.32 0.38 -0.50 -2.76 <0.01

β2 Involvement -0.79 -3.75 <0.001 -0.40 -1.85 0.03 -0.54 -2.79 <0.01

β3 Involve x Review 0.86 3.61 <0.001 0.52 2.09 0.02 0.57 2.58 <0.01

Treatment Base vs. Review Base vs. Review Base vs. Review 

R Square 0.14 0.04 0.14 

Adjusted R Square 0.11 0.02 0.12 

Significance of increase in 
r2 due to interaction term F(1,99)=13.0, p<0.001 F(1,99)=2.06, p=0.15 F(1,99)=6.66, p=0.01 

Table 9.9: Regression models for clothing store word-of-mouth data (n=103) 
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Figure 9.7 shows these effects graphically for the picture usefulness data. Very low-

involvement shoppers rated images in the basic catalog as more useful than the virtual 

model. In contrast, high-involvement participants gave particularly low usefulness 

ratings to images in the basic catalog, but and high usefulness ratings to virtual model 

images. One explanation for this text-related effect is that the virtual model allowed 

involved shoppers to make more sense of the text information because they could 

explore the product in more depth. 
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Figure 9.7: Clothing store display picture usefulness (involvement) 

Note, however, that the regression equations for the word-of-mouth data show a non-

significant model for the picture usefulness variable (adj. r-squared=0.02, non-

significant interaction). This means that although highly involved shoppers who used 

the word-of-mouth system (the reviews) perceived the text and the system as more 

useful, involvement has no relationship with picture usefulness. These results probably 

reflect the different nature of the two treatment groups. The virtual model is visually 

oriented, so it makes sense that more involved shoppers perceived that the virtual 
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models made images more useful. Similarly, because the reviews are primarily text-

based, one would expect to see an effect on the text usefulness variable. 

The results for the pooled eyewear data (frames and sunglasses combined), as shown in 

Table 9.10, show no significant relationships. Given the consistent results observed in 

the clothing data, the lack of effect in the eyewear data is somewhat surprising. Analysis 

in the previous chapter indicated that scores for frames and sunglasses differed 

significantly. Product-specific models were therefore assessed to determine whether 

results had been affected by product-differences. This additional analysis is shown in 

Table 9.11 (frames) and Table 9.12 (sunglasses). The small sample size limits the 

effectiveness of the quantitative analysis, so results are supplemented with extracts of 

interviews with participants conducted during the experiment sessions. 

 
 Text usefulness Picture Usefulness System usefulness 

 β t p (1 tail) β t p (1 tail) β t p (1 tail)

(Constant) -0.39 -2.25 0.01 0.16 1.08 0.14 0.01 0.06 0.47

β1 Model shown (1/0)  0.13 0.54 0.30 -0.07 -0.32 0.38 0.11 0.45 0.33

β2 Involvement 0.16 0.87 0.19 -0.07 -0.42 0.34 0.12 0.67 0.25

β3 Involve x model interaction 0.18 0.72 0.24 0.32 1.52 0.07 -0.18 -0.74 0.23

Treatment Base vs. Model Base vs. Model Base vs. Model 

R Square 0.06 0.04 0.01 

Adjusted R Square 0.03 0.01 0.00 

Significance of increase in 
r2 due to interaction term ns ns ns 

Table 9.10: Regression models for eyewear store virtual model data (n=79) 

 

Regression models for the frames data (Table 9.11) show that involvement has little or 

no predictive power for text usefulness or system usefulness. A large involvement x 

virtual model interaction effect is present for the picture usefulness data (slope=0.87), 

indicating that the virtual model is strongly preferred by high-involvement participants, 

but strongly disliked by low-involvement participants.  
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 Text usefulness Picture Usefulness System usefulness 

 β t p (1 tail) β t p (1 tail) β t p (1 tail)

(Constant) -0.23 -1.08 0.14 -0.07 -0.32 0.38 -0.07 -0.29 0.39

β1 Model shown (1/0)  0.06 0.18 0.43 0.04 0.14 0.45 0.26 0.76 0.23

β2 Involvement -0.06 -0.27 0.38 -0.25 -1.22 0.12 0.12 0.49 0.81

β3 Involve x model interaction 0.47 1.50 0.07 0.87 2.93 <0.01 0.02 0.06 0.48

Treatment Base vs. Model Base vs. Model Base vs. Model 

R Square 0.09 0.22 0.04 

Adjusted R Square 0.01 0.15 0.00 

Significance of increase in 
r2 due to interaction term ns F(1,36)=5.87, p=0.02 Ns 

Table 9.11: Regression models for frames virtual model data (n=40) 

 

Given that the other statistical models have little or no explanatory power, a plausible 

interpretation of this result is that it is simply a statistical anomaly: that one of the 

models has produced a significant result purely by chance. Interview data indicates 

otherwise. High-involvement and low-involvement people have quite dissimilar 

attitudes. High-involvement is associated with positive comments about the model, 

particularly regarding the ability to analyze appearance at length and in one’s own time 

and pace. For example, a high-involvement participant stated: 

 “But this a fantastic feature that they have on this website. It is absolutely 

good. So I can actually take a look at it to see what I look like if I go to the 

store. Eventually you go to the store to try it on and see how do you look 

like. So this gives you a different way to look at yourself… In the store, you 

are really obligated to try the frame for just a couple of minutes because the 

salesperson is sitting in front of you. You can just sit back and look at it and 

analyze yourself, which is very good” (Participant M05). 

Low involvement people (apparently) thought that the virtual model was a gimmick that 

added little or no value to their evaluation: 

“I don’t need extra information about how flexible the frames are. I just need 

to know that the feature is there, so you know if you drop your frames they 

won’t break. You can assume that it is there and it works. …When my face 

is in the picture it doesn’t tell me a lot. I want frames to be usable and robust 
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and to last rather than being something I will need to replace in four weeks 

when the fashion changes. The fancy [Web site] features don’t add much 

value to my shopping” (Participant M30). 

 
 Text usefulness Picture Usefulness System usefulness 

 β t p (2 tail) β t p (2 tail) β t p (2 tail)

(Constant) -0.58 -1.81 0.08 -0.06 -0.25 0.80 -0.20 -0.79 0.44

β1 Model shown (1/0)  0.22 0.52 0.61 -0.11 -0.34 0.74 0.13 0.41 0.68

β2 Involvement 0.14 0.48 0.63 0.28 1.25 0.22 0.54 2.35 0.02

β3 Involve x model interaction 0.57 1.38 0.18 -0.58 -1.81 0.08 -0.64 -1.96 0.06

Treatment Base vs. Model Base vs. Model Base vs. Model 

R Square 0.16 0.11 0.15 

Adjusted R Square 0.08 0.04 0.08 

Significance of increase in 
r2 due to interaction term ns ns ns 

Table 9.12: Regression models for sunglasses virtual model data (n=39) 

 

Similar significant effects were not observed in the sunglasses dataset. As shown in 

Table 9.12, few significant effects were observed, and the small number of observations 

results in a substantial adjustment to the raw r-squared statistics. The picture usefulness 

and system usefulness models show a positive “basic catalog” coefficient 

(involvement), and a negative “virtual model” coefficient (interaction), although only 

one is significant at conventional levels. Nevertheless the regression model indicates 

that low-involvement participants preferred the virtual model to the basic catalog, and 

that high-involvement participants tended to rate the model as less useful than the basic 

catalog. Interview data provides insight into this effect. For example, one high-

involvement participant said: 

[laugh] “That looks terrible. The picture of the sunglasses is not good at all. 

It’s not realistic. It looks completely different from the picture I just saw [the 

photograph in the basic catalog]” (Participant F27g). 
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Another high-involvement participant stated: 

“I look like something from the 1970’s. I thought the sunglasses would be a 

bit smaller than that. That’s actually quite large and chunky. It doesn’t ring 

true. I know this is accurate…actually, is this accurate? If I only had the 

initial picture [the basic catalog], I would have though the sunglasses were 

really cool, so I thought I might buy those if I had a bit of cash to burn, but 

the picture of me wearing the sunglasses actually surprised me. Urrgh 

[looks at virtual model and performs a mock shudder]” (Participant M18). 

Conversely, a very low-involvement participant commented: 

“Sunglasses have little more than a shape. If you know what the shape is, 

you know what the glasses are like. …It looks a little bit like a kid’s cut-out. I 

suppose, once you get used to the fact that that’s a little unrealistic looking, 

it’s probably useful. I think you can get a reasonably good impression of 

what you would look like wearing the sunglasses. I have to say this is useful 

information. I look terrible wearing the glasses. When you think about it, if 

you go into a shop and you’re going to try sunglasses on, what are you 

going to do? You’re going to stick them on your head, and look in the mirror, 

and you’re getting a picture much like this” (Participant M23). 

Another low-involvement participant said: 

“The description doesn’t really add anything…well, it sort of does. It creates 

an impression of a high quality, high-tech expensive product. …But really, I 

just want to get a pair of sunglasses that look pretty cool, and I would 

probably just buy a pair of knock-offs from the market. [Looks at model 

wearing glasses] This isn’t what I expected. The glasses look kind-of good 

in the movies, but they look awful here. It looks pretty crappy doesn’t it? It 

has convinced me not to buy them. I think there is a problem with the 

picture” (Participant M12sg). 

 

These quotes are indicative of the comments made by all participants who used the 

virtual model on sunglasses. A common thread is that all participants believed that the 

virtual model image was not a highly realistic simulation. This flaw was regarded as 

problematic by many participants, particularly those with high involvement scores. Note 
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that Participants M18 and M12sg said that the virtual model convinced them to not buy 

the glasses. A significant change in attitude when viewing the virtual model was 

recorded many times, suggesting that the virtual model may be counterproductive. Such 

an outcome is undesirable for both the business (lost sales), and the customer (rejection 

of a potentially suitable product). 

9.3.3. Involvement conclusion 

In this section, I tested the hypothesis that the extent to which a customer is involved in 

the purchasing process is positively related to the perceived value of an information-rich 

representation, and negatively related to the perceived value of a less-rich 

representation. This test involved comparing a basic catalog to three richer 

representations: a clothing virtual model system, an eyewear virtual model, and a 

clothing store word-of-mouth community. Tests based on the two clothing store data 

sets provide strong support for the hypothesis. That is, virtual models and word-of-

mouth reviews (information rich representations) are preferred by high-involvement 

participants, while the basic catalog is preferred by low-involvement participants. 

However, no support was found using the pooled data from the eyewear store. To 

resolve this inconsistency, I conducted deeper analysis using interview data as well as 

separate quantitative analysis for frames and sunglasses, and found that opposing effects 

for these two products had obscured a number of effects. This secondary analysis of 

frames data partially supports the hypothesis: high-involvement participants rated 

virtual model images as highly useful, and low-involvement participants rated models 

as not useful. On the other hand, a technical problem with the sunglasses representation 

appears to have caused results to differ from those predicted. Specifically, many 

participants—particularly high-involvement participants—made negative assessments 

of the virtual model representation and expressed strong doubts about the accuracy of 

the image shown.  
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9.4. Chapter conclusion 
This chapter has assessed the role of individual-difference variables on perceptions of 

information and system quality. Results indicate that individual differences moderate 

the effectiveness of representations. Rich-information sources are valued by high-

involvement individuals, and perceived negatively by people with a low-involvement 

orientation. Similarly, self-image representations are valued by people with a value-

expressive orientation, but perceived as a hindrance by those with a utilitarian focus.  

The strong results recorded indicate that enhanced product information (virtual models 

and word-of-mouth) can make a business more successful. However, sunglasses data 

also indicates that the technology must be evaluated thoroughly before implementation. 

High-involvement and highly value-expressive individuals are a demanding audience, 

who have a strong positive response to high-quality technology, but also have a strong 

negative response when they perceive problems with the technology. 

Somewhat perversely, however, it appears that little competitive advantage is associated 

with either virtual models or online word-of-mouth systems. Choice of system appears 

to matter only for the extremes of the population distribution—those with very high or 

very low scores on the value-expressiveness or involvement measures. For the majority 

of the population, who did not have extreme attitudes, choice of system made little 

difference. Indeed, it appears that a higher return on investment can be obtained via 

relatively inexpensive enhancements to the basic catalog model, including more detailed 

photographs (particularly from multiple angles), and evidence to substantiate claims 

(e.g. support for specific claims made about the flexibility of flexible frames). 

This finding does not mean virtual models and other advanced technologies should be 

avoided. Rather, before implementing these systems, retailers must develop an 

understanding of customers, and ensure that online and offline marketing strategies are 

used in a coherent (and compatible) manner. For example, if offline marketing 

emphasizes value-expressive characteristics of an item, online information should also 

emphasize value-expressive characteristics.  
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Integration of findings 

 

 

10.1. Introduction 
This chapter describes key aspects of the findings from all phases of this research 

project, and reflects on the implications of those results for the design of online stores. 

The chapter first presents findings from each set of analysis, and briefly explains some 

theoretical and practical implications. It then uses those results to describe general 

principles about the design of online stores. 

10.2. Taxonomy of evaluation support technologies 
In Chapter 3, I identified and classified Web-site features that can be used to support 

evaluation of physical products in Internet-based transactions. The taxonomy derived 

from that analysis, shown in Figure 10.1, was used to guide more detailed development 

of theory and hypotheses (Chapter 5) and the design of a series of experiments 

(Chapters 6 and 7). 

Because the taxonomy classifies vicarious-experience-enabling technologies, it applies 

principally to physical goods, which can only be experienced online in a vicarious 

manner. Nevertheless, the techniques I describe can also be applied to many non-

physical products. These include digital products, such as software, and some services, 

such as insurance. The techniques are particularly useful when direct experience is 

impossible, infeasible, uninformative, or otherwise deficient. For example, a large range 

of information — including cross-product comparisons, assessments requiring specialist 
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knowledge, and temporal information — is difficult to provide directly, but easy to 

provide via online community. Furthermore, even when it is possible to experience 

directly a selection of products before purchase, the time and cost involved (including 

connection fees and the opportunity cost of time spent evaluating) limits the number 

which can be feasibly evaluated before the total cost of information becomes 

disproportionate to the value of the good (Bakos 1998, Bakos et al. 1999). The text-

based evaluation-support techniques I have described are less limited in this respect. 

Investigation of selected components of the taxonomy was carried out in the experiment 

phase of the research program and the lessons learned are described next. 

Evaluation support technologies

Word-of-mouth
(community discovery)

Expert
(technical)

Customer
(experiential)

Self-assessment

Discovery method
(subcategories)

Community type
(major categories)

Technology
focus

Core concept

Examination
(self-discovery)

Shop assistant
(assisted discovery)

Traditional
Catalog

Technology-
enhanced method

A priori assessment 
Focus on objectives/outcomes or personal preferences.

Simulates examination or use of product, or personal 
relationship between customer and vendor

Ex post reports from community 
members (vicarious experience).
Simulates opinion-sharing in an 

informal person-to-person network

Physical
interaction

(simulated use)

Virtual
inspection
(attribute)

Predict emotion
or attitude

Similarity
advice

Technical
advice

Community assessment

 

Figure 10.1: Evaluation support taxonomy 

10.3. Informativeness-credibility model 
The first two sections of Chapter 5 develop theory and hypotheses regarding the impact 

different product discovery models (self, assisted community) on informativeness and 

information credibility, and the relationship between these factors on system success. 

Together, they provide the theoretical framework used to address Subsidiary Research 

Question 2 (sRQ2): “How does the online communication style used (with particular 

focus on standard catalogues, interactive personalized illustrations, and word-of-mouth 
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communities) affect the product evaluation process and the perceived value of an online 

store?”  

By asking about the antecedents of perceived value, the research question positions this 

study in the system success literature, with an emphasis on individual impact. The focus 

is thus on individual IS effectiveness, but from the perspective of an external user (a 

shopper) rather than the more usual internal user perspective. According to Seddon, 

Staples et al. (1999), this type of study should measure benefits from the point of view 

of an individual via individual-technology-impact constructs such as user acceptance, 

satisfaction, or the extent to which some aspect of a task is enhanced. The model 

developed to address sRQ2 using that approach is shown below in Figure 5.6 together 

with paths that were hypothesized and tested. 

Informativeness

Product 
description 

method

Credibility

Information 
usefulness

Intention to 
use

System 
usefulness

H1, H2, H3
H4

H5, H7

H6

H9

H8

 
Figure 10.2: Simplified research model implied by theory 

 

10.3.1. Purpose and contribution of research model 

The research model contains four major elements:  

1. information input (the product description); 

2. information processing measures (informativeness and credibility); 

3. perceptual outcomes (perceived information usefulness and perceived system 

usefulness); and 

4. behavioral intention (intention to use).  
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When framed in these terms, the study can be seen to assess the impact of different 

system designs on two information processing measures, and the impact of these 

measures on perceptions of both the information and the technology as a whole. The 

model links to previous and extensive TAM research via the usefulness-intention link on 

the right. No hypotheses are proposed for this link because the ease-of-use and 

usefulness constructs have been shown in many TAM studies to have high predictive 

power for explaining system acceptance, and further testing here would likely add little 

or no value. 

In using a series of “process” and “outcome” measures, this study attempts to overcome 

a significant weakness of TAM, that it “…does not help understand and explain 

acceptance in ways that guide development beyond suggesting that system 

characteristics impact ease of use and usefulness perceptions” (Venkatesh and Davis 

1996, p.472). The “process” variables address this limitation by testing the effectiveness 

of a variety of “interventions” (product description methods), as well as the relationship 

between specific information and design characteristics and system success. In testing 

these antecedents of system usefulness, this research has some similarity with other 

research aimed at addressing key limitations of TAM (both in method and theory), 

including Venkatesh (2000) and Wixom and Todd (2005). The model is therefore 

significant for two reasons. Firstly, it expands our understanding of factors influencing 

user acceptance of IT in the context of online shopping. Secondly, it provides a link 

between the user satisfaction and the technology acceptance research perspectives by 

modeling a path from system and information design attributes to system acceptance.  

10.3.2. Results and contribution of hypothesis tests 

The specific hypotheses tested, and the results of those tests, are listed below in Table 

10.1. Strong support for two hypotheses (H2 and H3) was found in both experiments, 

and no support was found for Hypotheses 1 and 7. Results are less clear in the tests of 

Hypotheses 4, 5, 7, and 8. Multiple tests were conducted for each of these hypotheses 

but results vary considerably for each store. The clothing store data provides 

considerable support, while analysis of the eyewear dataset indicates limited support. 

 229



Chapter 10 

Due to this difference, hypotheses cannot be said to be supported unequivocally, but 

neither are they rejected outright.  

The results for Hypotheses 1 and 2 are interesting because, although consistent across 

products and systems in this study, they are not consistent with some prior research or 

with assertions made by highly regarded marketing practitioners about what should be 

personalized, and the benefit to the customer of personalized information. An important 

implication of Hypothesis 2, in particular, is that researchers and developers should not 

assume that the impact of a system (or system component) is limited to the specific 

problem that it is designed to address.  

The result for Hypothesis 3 is of theoretical significance because it confirms the link 

between the user satisfaction and the technology acceptance research perspectives 

outlined earlier, and demonstrates the importance of specific information characteristics 

in a key stage of the product evaluation phase in online shopping.  

Finally, the results for Hypotheses 4 through 8 are intriguing and indicate a need for 

further work. The Hypothesis 6 result is interesting because it does not support theory-

based predictions, while Hypotheses 4, 5, 7, and 8 are interesting because results are not 

consistent. Regarding Hypothesis 6, it is possible that the optimal design of a word-of-

mouth community depends heavily on both the type of product assessed and the 

characteristics of the participants. The design, in this case, may not have been optimal 

for the type of product. For example, the style used may be most effective for products, 

activities, or vendors perceived as riskier than those used in the experiment. Regardless 

of the reason, it is clear from the experiment that word-of-moth communities must be 

implemented cautiously. 

For Hypotheses 4, 5, 7, and 8, it is notable that identical procedures and measures were 

used, yet results differ substantially. These differences are not evident in the 

informativeness analysis (Hypotheses 1 to 3), suggesting that the differences are not due 

to problems with procedures and measures. Plausible explanations, therefore, are: 

(1) differences in system design have a credibility-specific effect on the between-
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treatment variance for each store; and (2) systematic differences exist between clothing 

and eyewear products regarding the role of credibility within the evaluation process.  

 

Hypothesis  Result 

Hypothesis 1 Providing personalized product information will increase the 
overall level of informativeness experienced by a customer. Not supported

Hypothesis 2
Personalizing product information will increase awareness of self-
image related information, and reduce awareness of other types of 
product information.

Supported 

Hypothesis 3 Informativeness will predict perceived system usefulness. Supported 

Hypothesis 4
Information provided by more complex shopping systems will be 
more credible than information on static Web page-based 
systems.

Partial support

Hypothesis 5 Information credibility and informativeness are positively related. Partial support

Hypothesis 6
The larger the amount of data confirming vendor product claims 
posted to an online forum, the higher the credibility of the vendor’s 
information.

Not supported

Hypothesis 7 Credibility is positively related to perceived information usefulness. Partial support

Hypothesis 8 Credibility is positively related to perceived system usefulness. Partial support

Table 10.1: Hypotheses and response variables used in this study 

 

10.3.3. Specific findings: Informativeness 

Despite the mixed results, throughout the research program, a number of consistent 

findings emerged regarding the role of informativeness and credibility. Perceived 

informativeness was found to have a significant influence on perceptions of an online 

store, and that this effect is theoretically distinct from the effect of related variables, 

such as credibility and information usefulness. Examination of actual item score data 

provides confirmation that the measures also differ empirically, with credibility, 

usefulness and informativeness measures forming coherent and independent subsets in 

factor analysis. Furthermore, these variables, when used in statistical models, also 

proved to have substantially different properties. Many relationships involving 

informativeness, in particular, proved to be far more complex than the typical task-

technology-fit (TTF) style model. 
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The theoretical foundation for the informativeness measures proposed a 

multidimensional construct. Empirical work conducted indicates that this is the case, 

although the dimensions found differ somewhat from those proposed. For the items 

examined, two use-related dimensions proved to be particularly important, appearance, 

and future usage informativeness. 

Appearance includes the extent to which participants felt informed about personal 

appearance related matters (“I feel informed about how the item will look on me”) as 

well as more general visual characteristics. The measure is therefore based on a limited 

range of sensory characteristics relevant for the items in this study. The future usage 

informativeness items also measure the self-relevant issues, but these items focus on 

how informed the participants felt about what to expect when using the item (e.g. “the 

types of experiences I can expect”). In other words, this factor deals with application-

relevant characteristics. A third factor, item informativeness, which captures issues such 

as item quality and technical details, was not as stable a factor as the previous two and 

so was not used in analysis. This third factor is nevertheless theoretically important 

because it focuses on attributes of the item itself, as opposed to “item-self fit” issues 

(refer to the informativeness construct definition in Chapter 6). These three dimensions 

are summarized in Table 10.2. 

 
Dimension Focus Representative measure 

Appearance Sensory qualities How the item will look on me 

Future (what to expect) Applied qualities  the types of experiences I can expect 

Item Technical qualities the overall quality of the product 

Table 10.2: Informativeness dimensions 

Analysis of data from all experiments indicates that appearance is potentially enhanced 

by rich media, but at the same time, it is not an inherent characteristic of rich media. 

Personalized (self-image) depictions of the items produced a strong increase in the level 

of perceived informativeness. However, a close examination of the results indicates that 

the strong increase was observed only for personalized rich media (e.g. superimposing 

an image of the eyewear on a photograph of the participant). One treatment group used 
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an interactive but non-personalized version of the rich media that allowed participants 

to view eyewear on a selection of store-supplied models. This treatment was perceived 

to be no more visually informative than the basic, non-interactive catalog.  

A further problem with rich media (both personalized and non-personalized) is that 

perceived informativeness about future usage was eroded considerably whenever 

participants used rich representations. One plausible explanation is that the rich media 

focused attention on and highlighted visual details, while diverting attention away from 

other information. In support of this proposition, interview data indicates that the virtual 

model technology was engaging. As a result of spending a considerable amount of time 

interacting with the model (creating, dressing, and rotating the model), they may have 

paid little attention to information on the static Web page. Another explanation, also 

supported by the data, is that the rich media representation exposed information gaps, or 

increased expectations about the breadth and depth of information that should be 

available. In other words, rich media created a perceived need for more information 

about other attributes of the item. 

Both explanations imply a general rule that rich media must be implemented cautiously. 

Rich media generally had a negative impact on non-appearance dimensions. More 

worryingly, some created only negative outcomes; adding rich media simply because it 

is possible, is therefore a recipe for disaster. Internet-based retailers should, instead, 

implement rich media only after a thorough assessment of consumer perceptions, not 

just a narrow assessment of attitudes towards a specific feature or technology. 

10.3.4. Specific findings: Credibility 

Consistent findings also emerged regarding the role of information credibility in online 

product evaluations. Firstly, credibility is related to informativeness. The exact 

relationship appears to be complex, and could not be unraveled using the research 

method employed here. It is likely that people assess credibility and informativeness in 

an iterative process, and that both affect each other. That is, data is more informative if 

it can be trusted, but at the same time, an assessment of the expertise of the provider 

must be based on the content.  
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Secondly, in an application of signaling theory concepts (from marketing and auditing) 

to the online evaluation problem, more complex systems (in the form of word-of-mouth 

review systems and virtual model systems) were perceived as more independent (less 

biased) than basic online catalogs. This application of signaling theory predicts that 

credibility can be increased through investment in conspicuous, non-salvageable assets. 

Taken at face value, my finding suggests that simply adding technology to a store will 

improve credibility, and in turn, potentially increase informativeness. However, as 

shown in the previous section, such an interpretation would be naïve and 

counterproductive. 

Credibility is also related to system usefulness, both directly and indirectly. In 

particular, the independence and expertise of the provider are correlated with perceived 

system usefulness, but also influence system usefulness in an indirect path through 

perceived information usefulness. Perceived expertise had the strongest impact 

indicating that having knowledgeable content is considered far more important than the 

independence of the source. This effect is particularly evident in the word-of-mouth 

system data, with the expertise/knowledgeability dimension producing the largest effect.  

Also notable in that data is the limited impact that the number of reviews has on 

perceptions. The underlying theory had predicted that the review volume would affect 

credibility ratings; however, it was review presence rather than volume that influenced 

credibility assessments. In addition, only the expertise dimension was affected, 

indicating that a forum with more contributors is not necessarily perceived as more 

independent/less biased.  

Although this result is contrary to the effect hypothesized, it is not without precedent. A 

number of studies, in fact, have found that consumers pay substantial attention to 

expertise and less to the amount of evidence (Griffin and Tversky 1992, Nelson et al. 

2001). The effect observed here is, perhaps, more extreme than those observed in past 

research. Nevertheless, it is consistent with the general principle that people will be 

more concerned with the quality of information than the volume supplied.  
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10.4. Individual difference effects (Value-
expressiveness and Involvement) 

The second half of Chapter 5 describes a theoretical model in which system success is 

determined by the interaction between an individual’s evaluation style and the 

technology used to represent a product. This model is then tested in Chapter 8 using 

ordinary least squares regression equations. An abstract depiction of the relationships, 

together with paths that were hypothesized and tested, is shown in Figure 10.3. 

Product description 
method

H9, H10

Value-
expressiveness

Involvement

H11

Information quality

Informativeness

Information 
usefulness

Information 
ease-of-use

Perceived 
usefulness of 
online store

H3

 
Figure 10.3: Simplified individual-difference research model implied by theory 

The specific hypotheses tested, and the results of those tests, are listed below in Table 

10.3. Strong support was found for Hypothesis 10, which predicts that people who tend 

to evaluate using self-referential considerations will find virtual models informative and 

useful. Support was also found for the proposition that functionally-oriented decision-

makers would assess the basic catalog display as informative and useful (Hypothesis 9), 

although results here are more ambiguous. Similarly ambiguous results were found in 

tests of Hypothesis 11, which predicts an interaction effect between involvement and the 

display used. 

Strong support for two hypotheses (H2 and H3) was found, while hypotheses 1 and 6 

are rejected. Results are less clear in the tests of Hypotheses 4, 5, 7, and 8. Multiple 

tests were conducted for each of these hypotheses but results vary considerably for each 

store. The clothing store data provides considerable support, while analysis of the 

eyewear dataset indicates limited support. Due to this difference, hypotheses cannot be 

said to be supported unequivocally, but neither are they rejected outright.  
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Hypothesis  Result 

Hypothesis 9
When evaluating a product, a basic catalog will be less 
informative, less useful, and harder to use to the extent that 
the assessment is based on self-image considerations.

Partial support 

Hypothesis 10
When evaluating a product, a virtual model will be more 
informative, more useful, and easier to use to the extent 
that the assessment is based on self-image considerations.

Supported 

Hypothesis 11a Customers who are less involved in the purchasing process 
will value less information-rich representations. Partial support 

Hypothesis 11b Customers who are more involved in the purchasing 
process will value more information-rich representations. Partial support 

Table 10.3: Hypotheses and response variables used in this study 

Analysis of value-expressiveness data indicates that people who have a value-

expressive evaluation style rate virtual models as useful and the basic catalog as less 

useful. Conversely, people who have a highly utilitarian orientation appear to prefer the 

basic catalog to the virtual model. Similarly, analysis of the involvement data indicates 

that high-involvement shoppers rate information from virtual models and online reviews 

as useful and informative. At the same time, however, members of this group were 

harsh critics when they found a problem. Both sets of results point to a need for online 

stores to consider carefully the personal characteristics of shoppers, and to ensure that 

technology is chosen carefully to match those requirements. 

10.5. Implications of all findings 
General lessons can be drawn from all results reported in this chapter regarding 

technology selection, technology integration, and information content. The principle 

lesson for online store design regarding technology selection is that technology should 

not be implemented simply because it is technically feasible. The technologies used in 

the experimental phase of this research were selected because they provide potentially 

useful information for shoppers by exploiting capabilities of the Internet in ways that 

are not possible in a traditional catalog. However, results indicate clearly that advanced 

technology exposes an online business to significant risks. It is, perhaps, telling that the 

more traditional technology (the basic catalog) outperformed many of the advanced 
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solutions. Novel technologies may (arguably) help marketing efforts and so help 

generate publicity and extra visits to a site. Using advanced innovative technology to 

exploit the capabilities of the Internet is thus potentially beneficial, but it is important to 

remember that, ultimately, the technology will be used by customers, and so needs to be 

both usable and useful to the customer. Traditional solutions, such as static photographs, 

are not imaginative or unusual, but these attributes may be an advantage. Results here 

suggest that customers may actually prefer familiar technologies when performing 

mundane tasks such as shopping because familiar tools are more immediately usable 

and useful, and allow attention to be focused on the task rather than the tool. 

A related lesson is that perceived usefulness is not additive. Combining two 

technologies that are individually useful does not guarantee that the combination will be 

positive. In fact, this study found that combining technologies produced highly negative 

outcomes. For example, the rich media virtual model had some positive effects, but 

these did not persist when the model was combined with an automated size chart. 

Because usefulness is not additive, high-tech solutions that exploit the capabilities of 

the Internet should be used sparingly and only after a thorough evaluation. 

This finding also presents problems when interpreting research. In tests of new Internet 

technologies, it is common for researchers to claim that positive responses to the 

technologies examined will generalize to other implementations (e.g. Hirsh et al. 2000, 

Mobasher et al. 2000, Smyth and Cotter 2000). However, it is possible that many of 

these results only hold in specific conditions, that they produce side-effects that were 

not detected in the initial study, and that individually useful technologies cannot be 

combined as suggested by researchers. 

Regarding technology integration, results indicate that if high-tech solutions are made 

available, their use should be optional. High-tech solutions, such as simulation, appear 

to be inherently suited (or not suited) to particular evaluation styles, and so produce 

much more variation in perceptions than the traditional catalog. For example, virtual 

model technology was considered highly useful by the small subset of participants who 

have a highly self-referential evaluation style (highly conscious of their self-image 

when evaluating), but strongly disliked by participants who have a functionally-oriented 
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evaluation style. In contrast, evaluation style had little impact on perceptions of the 

basic catalog.  

Word-of-mouth review systems produced a similar effect. That is, as was the case with 

simulation technology, a subset of participants (high-involvement) rated reviews as 

“highly useful” and another subset (low-involvement) rated them as not useful. 

Implementation of both technologies should be therefore based on an assessment of the 

characteristics of representative customers. 

Finally, analysis also revealed a number of information design principles. One important 

principle is that stores must resist the temptation to add information on the basis that it 

might be useful. Simply adding information generally proved to be counterproductive. 

For example, online word-of-mouth (review) systems are potentially valuable, but this 

value is tied to the apparent expertise of the reviewers; the perceived independence of 

reviewers and the number of reviews posted seem to be largely irrelevant. It is possible 

that word-of-mouth systems that collect detailed assessments from customers contribute 

little or nothing to the perceived usefulness of an online store. Results instead suggest 

that online stores should manage contributions carefully, by being less concerned with 

providing independent advice, and more concerned with providing 

expert/knowledgeable information. 
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Conclusion 

 

 

11.1. Overview of objectives and activities 
This thesis set out to identify, and investigate the effectiveness of, different ways to help 

shoppers evaluate physical products via the Internet. It initially adopted a grounded 

qualitative approach to identify and classify the types of evaluation-enabling features 

used on Web sites. This inductive analysis of Web-site features resulted in a taxonomy 

of vicarious experience components, and the development of a series of testable 

propositions. Two types of candidate measures were next identified: measures of 

“success” from the customer’s perspective, and measures of variables believed to 

moderate the representation-success relationship. This review indicated that widely used 

IS success measures, such as perceived ease of use and perceived usefulness, were 

appropriate but had not been designed for the specific context of this research. A lengthy 

development and validation process was therefore conducted to ensure that all 

measures, both new and modified, met the specific requirements of this study. 

Following this process, the measures were used to assess the impact of product 

description methods that had been identified in the qualitative research phase.  

The central guiding question for the thesis was “What representation techniques are 

most helpful to the customer for different types of product when evaluation is conducted 

online?” As a mechanism for managing the complexity of this topic and structuring 

research activities, the main question was broken into three sub-questions: 
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sRQ1 What technologies are available to shoppers when evaluating physical 

products online, and how do they assist in the evaluation process?

sRQ2 How does the online communication style used (with particular focus on 

standard catalogues, interactive personalized illustrations, and word-of-

mouth communities) affect the product evaluation process and the perceived 

value of an online store?

sRQ3 In what way do individual differences, in the form of self-image importance 

and information seeking preferences affect the perceived value of different 

representations?

A grounded qualitative research method was used to answer question sRQ1. The 

research involved examining hundreds of existing Internet retail sites, and documenting 

technical elements designed to provide vicarious experience and other types of product 

information. Through this process, a taxonomy of vicarious experience components was 

produced that classifies the technical elements associated with online experience. This 

taxonomy was then used as the conceptual basis for theory development that allowed 

questions sRQ2 and sRQ3 to be answered.  

Answering these questions required development of innovative measures, protocols, and 

materials for a series of experiments. In these experiments, a variety of product 

description techniques were compared, including an electronic version of the traditional 

paper catalog, self-image based virtual models, and word-of-mouth review systems.  

The answer to sRQ2 is that standard catalogs, rich media, and word-of-mouth 

communities have a complex — and sometimes negative — influence both the 

perceived informativeness of product data and the usefulness of the online store. One 

important aspect of this answer is that as communications became more elaborate (e.g. 

automated size chart and virtual model together), responses became increasingly 

negative. The simplest product description methods (e.g. catalog only, or catalog and 

virtual model) tended to produce the most favorable perceptions. The other most 

significant finding is the existence of a significant perceptual trade-off effect in which 
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an increase in one dimension of perceived informativeness was counter-balanced by a 

decrease in another.  

Question sRQ3 also follows from the activities conducted to answer sRQ1, but was 

designed to explore individual difference issues that were beyond the scope of sRQ2. 

The answer to sRQ3 is that individual evaluation style is an important moderator of 

system success. In particular, participants with a highly self-referential (value-

expressive) style recorded a strong positive response to the virtual model, and a strong 

negative response to the basic catalog. Similarly, participants with a high score on the 

purchasing process involvement measure preferred information rich representations. 

Based on these findings, it is at least arguable that Boo.com and other techno-centric 

visions are extremely high-risk ventures because they provide strong appeal for a very 

small subset of the population (e.g. high-involvement and highly-self-referential 

shoppers). On this basis, it is likely that Boo-type visions actually alienate as many 

viewers as they attract, and so their failure is almost inevitable. 

In terms of the overall question, the analysis indicates that each technique investigated 

has its own particular strengths and weaknesses. On balance, however, the basic catalog 

and the virtual model were the most helpful to customers. From the vendor’s 

perspective, results indicate that attempts to use rich media as a substitute for direct 

experience are generally a poor investment. This type of technology should only be 

used sparingly due to severe limitations including high cost and high risk of rejection by 

customers. When used, it is important that the development procedures focus on 

meeting customer information requirements.  

Louise Guay, the CEO and founder of My Virtual Model, is quoted as saying "People 

love to play. You provide them with an experience, the shopping experience where it's 

simply fun. It's easy and it's about them" (Hyman 2005). The results of this study, 

however, indicate that engaging, fun experiences should not be the primary emphasis 

when building an online presence. Success is related to the quality of information 

provided. Developers should therefore concentrate on providing useful, knowledgeable 

product information. An interesting or “fun” interface will not compensate for a lack of 

content. 
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11.2. Limitations 
A number of limitations of this research must first be admitted regarding results, 

measures, data, and confounding influences. One important limitation with results lies 

in the assumption, implicit in the taxonomy, that achieving desired outcomes is merely a 

matter of selecting and combining Web page technologies to suit product attributes. In 

other words, it suggests that technologies designed to achieve specific outcomes can be 

combined with little or no adverse impact on the customer or the business. It is 

important to note that this limitation does not invalidate findings; instead, it means that 

recommendations must be implemented cautiously. 

Regarding measures, the credibility measure proved problematic because the six 

measurement items generated two factors, with one measurement item, trust, loading 

substantially on both factors. The main issue here was that because each latent factor 

was comprised of a small number of indicator measures, the analysis was exposed to 

considerable risk from data problems. Fortunately, the factors proved to be stable, and 

there was no evidence that data analysis was compromised by other problems. In an 

attempt to reduce this risk, additional credibility indicator measures were added in the 

final experiment. This effort was not successful, because almost all additional measures 

loaded on only one of the two credibility factors, and the original items remained the 

most stable of the measures, having the highest factor loadings and the highest 

communality estimates. 

Sample size must also be admitted as a potential problem for scale validation and 

structural equation modeling. For scale validation, the initial sample of 240 

observations is regarded as adequate but a sample of at least 300 observations is 

preferred (Tabachnick and Fidell 2001, p. 588). The indecisive results obtained on some 

measures may be partially attributable to an inadequate sample. Factor analysis may 

also have been affected by the number of products used in experiments. Specifically, 

using a small selection of products may have constrained the amount of variance, 

thereby making clean factor solutions less likely. In defense of the number of products 

examined, it must be noted that additional products, including wine and hair color, were 

initially planned, but sample size, time, and resource considerations meant that 
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including more products would not have been feasible given the number of 

experimental treatment groups planned. The total sample of 240 observations in the first 

experiment is a result of power analysis calculations that indicated that at least 20 

observations for each treatment group would be required. This target was then designed 

into the data-gathering timetable. Factor analysis results provide additional support for 

the sample size. The majority of factors have multiple high-loading markers (loadings > 

0.80). Guadagnoli and Velicer (1988) argue that when loadings are this high, 

substantially fewer observations than the 300+ typically recommended are required for 

reliable analysis. 

For structural equation modeling, the sample size is potentially problematic because the 

covariance based technique used (AMOS version 6 build 848) relies on large samples to 

estimate path coefficients accurately. In general, sample size proved to be either 

adequate or close to adequate. Nevertheless, it is possible that the relatively small 

sample used has obscured some low-power relationships.  

Finally, the external validity and generalizability of results may have been affected by 

three potential confounds that are pervasive in this type of research, a novelty effect, 

differing prior experiences with the types of items examined, and a learning effect. A 

novelty effect occurs when participant evaluations are colored by the “excitement” of a 

new experience (such as using a new technology), causing evaluations of the experience 

to be overly positive. The mixture of positive and negative evaluations recorded in the 

experiments suggests that no novelty effect was present, but is possible that greater 

levels of familiarity would have resulted in lower ratings. 

Care was taken in the design of the experiments to ensure that no participant was 

familiar with either the store or the specific products on offer, and therefore had no 

preconceptions about either. Nevertheless, prior experiences with online shopping or the 

types of products viewed could have affected results. Fortunately, no evidence of any 

systematic bias was revealed in interviews, and so it is likely that prior experience is 

merely a random factor. 
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Learning effects, on the other hand, are likely to have had a more substantial effect on 

results. Participants were not familiar with the interfaces, the stores, or the specific 

products on offer. In this type of environment, the widely used ACT-R model of skill 

acquisition (Lebiere et al. 2004) and related work such as Kanfer and Ackerman (1989) 

predicts that individuals will devote significant attention to learning facts and 

procedures (declarative learning). That is, although the experiment task required 

participants to evaluate products, it is likely that significant cognitive resources were 

consumed simply trying to learn and use the systems. Arguably, the negative responses 

observed when multiple systems were used in evaluation may reflect a lack of 

familiarity rather than poor system quality. 

11.3. Future work 
Related to these limitations are important research topics that were not addressed in this 

project, but are important to address in future work. One such project is to determine 

whether the technologies examined are immature or simply not viable. If the technology 

is still in its infancy, we can expect that greater familiarity and more mature iterations of 

the technology will overcome some or all of the problems found here. On the other 

hand, it is also plausible that the weaknesses found here are symptomatic of more 

fundamental problems with rich media solutions. If the problems observed reflect 

fundamental weaknesses with rich media, technologically straightforward solutions, 

such as showing a series of photographs, may be more effective (and less costly), than 

virtual reality and other technically advanced solutions. 

Further research is also required to assess the amount of learning that took place with 

each system. Results in this research program showed a fall in perceived 

informativeness for some treatment groups. Unfortunately, it is not clear whether 

perceived informativeness has any relationship with the amount of learning that took 

place. Three information processing theories are particularly applicable to this learning 

question: Information integration theory (Anderson 1981, 1996), ACT-R theory 

(Anderson 1982), and adaptive network models. All provide competing (and equally 

plausible) explanations for the effects observed. 
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Information integration theory is a theoretical model of how people integrate 

information to form impressions. Tests reported by Anderson (1996) have found that 

impressions tend to be formed using a relevance-weighted average of the individual 

pieces of information. Using this model, the virtual model’s effect on informativeness 

(increase in visual measure, and decrease in the future measure) can be explained as a 

change in the relevance of cues processed. That is, when using the virtual model, all 

cues will be considered but personally relevant cues (body image or face) will be 

weighted more heavily. Using this model, the changes in informativeness measures 

reflect a change in the relative importance of each in evaluation. 

ACT-R theory, mentioned earlier, proposes that knowledge is a network of concept 

nodes with each cue learned independently. Using this model, the results show the 

relative amount of learning that has occurred. That is, the same amount of learning 

about future usage has occurred across treatments, but significantly more learning has 

occurred about visual aspects of the item as a result of the increased number of cues 

shown in the virtual model. 

Finally, adaptive network models (ANM, also known as cue-interaction models) are 

particularly associated with the work of van Osselaer (e.g. van Osselaer et al. 2004). 

ANM theory proposes that cue learning is a type of “zero-sum game” — as the 

predictive strength of one cue increases, the strength of others decreases. Related to this 

effect, ANM also proposes that the perceived relevance of cues regulates the amount of 

learning (van Osselaer and Alba 2003); cues relating to more relevant attributes will 

receive more attention (and learning), while learning from other cues will be inhibited 

or even prevented (blocked). ANM’s “zero sum game” explanation of results is that the 

rich media interface increased the perceived relevance of some attributes (thereby 

increasing attention and learning), but simultaneously drew attention away from other 

attributes (thereby restricting learning). In other words, results observed in this study 

represent differences in the absolute amount of learning that occurred between 

treatments. 

Other possible explanations for a fall in perceived informativeness when rich media is 

used include: 
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1. rich media highlights issues that can be assessed using direct experience, but are 

hard to assess vicariously (i.e. compared to the catalog, rich media might increase 

awareness of “known unknowns”); 

2. rich media increases expectations about the types of information that should be 

provided in an enhanced form, and so produces a negative response when only some 

information is presented in a rich format; 

3. the interface was confusing or inconsistent with other information, causing 

participants to question which information/representation is correct; and 

4. rich media is engaging, but the engagement is with the interface rather than the 

object represented, resulting in less learning overall. 

This research also did not explore the impact of different types of product. More work is 

needed to assess the effectiveness of word-of-mouth communities for different product 

types. It is also important to assess the types of information that readers try to extract 

from expert reviews as well as non-expert reviews. Each type of review may serve a 

different purpose. It is therefore important to ensure that word-of-mouth systems are 

designed to provide the right information. 

Finally, this research has not assessed the effectiveness of alternative media, such as 

voice or video based information. Voice and video recordings are relatively rare in any 

retail setting, and are essentially non-existent in online forums. The input devices 

required for this type of communication network are becoming increasingly affordable 

and commonplace, so technology cost and availability are probably not responsible for 

the lack of such communities. A number of vendors even support avatar-style 

communication in which the sender’s face and/or voice is replaced with an alternative 

“identity” complete with important cues such as facial expressions and movements (e.g. 

Logitech 2006); contributions to rich media communications can therefore be just as 

anonymous as those to text-based communities. And one can even imagine new forms 

of online community based on these technologies that involve a mixture of synchronous 

and asynchronous rich communication with searchable content — community forms 

that have no real world equivalent. New styles of community are technically possible, 
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and have great potential, but are yet to be implemented let alone researched. This 

research has laid a substantial foundation for investigating such research opportunities 

through the novel methods and theory developed, and the findings obtained.  

11.4. Significant contributions 

11.4.1. Novel aspects of research program 

Before detailing the contributions to knowledge made by this thesis, it must be noted 

that the novel research methods employed contributed substantially to the success of 

this project. These methods are novel in two main ways. Firstly, “phishing” techniques 

were built into these simulated pages to ensure that all Web addresses shown for both 

the retail store (Lands' End) and the word-of-mouth network (Shopping.com) appeared 

to be external links, even though all pages were accessed from local Web servers. A 

review of relevant literature indicates that this is the first (perhaps the only) research 

study to have used phishing techniques in this way. 

Secondly, the spreadsheet-based method used in the initial testing of constructs, 

described in detail in Chapter 6, is a simple but powerful modification to the procedures 

used to develop the Technology Assessment Model (Davis 1989). The procedure, 

developed for this thesis, involves entering item similarity judgments into a spreadsheet 

in a correlation-matrix format, one worksheet per judge. The scores on each worksheet 

are then averaged in an overall summary sheet, representing the combined assessment 

of items. This technique proved to be highly effective due to three characteristics of the 

analysis that are not present in Davis’ more qualitative approach: (1) the method 

quantifies item-to-item similarity at the same time as it assesses construct components; 

(2) it eliminates the subjective element involved in assessing construct similarity 

between judges; and (3) the output is a genuinely collective judgment which gives equal 

weight to each opinion. It is recommended as a valuable tool in survey design for future 

research. Moreover, this quite straightforward technique has application beyond survey 

construction, to the wide range of situations where statements and other items must be 

classified into conceptually similar groupings by judges. An example of this more 
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general application is a situation, common in qualitative research, in which multiple 

judges must cluster observations or interview components into theoretically distinct 

concept groups. A minor weakness in the construct development procedures used in this 

thesis is that, because the procedure had not been tested before, in some instances, 

indications that items should be excluded from the surveys were ignored. In theses 

cases, the items were kept to maintain a close correspondence with prior measures. 

These items were ultimately dropped, however, because factor analysis indicated little 

or no statistical relationship with other items in the construct. 

11.4.2. Contribution to practice 

According to Galliers and Land (1987), Information Systems research can be regarded 

as successful to the extent that it both improves our understanding of theoretical issues 

and can be applied in practice. This thesis meets both criteria. Theoretical contributions 

are discussed in the final section of this thesis, and practical implications are described 

in this section. Three main contributes to practice are made through this research. 

Firstly, the taxonomy proposes principles for designers to support different types of 

product online. Providing product experience online requires many choices to be made, 

both implicit and explicit. The taxonomy helps to describe those choices and their 

implications for customers when evaluating products online. One practical lesson that 

can be drawn from the classification scheme is that providing vicarious experience 

effectively requires an understanding of the technical and community-building 

capabilities of the Internet. That is, designing useful systems involves more than just 

making product descriptions attractive and easy to use. 

Secondly, results indicate that technologies must be evaluated thoroughly and broadly 

before implementation. This assessment should not be limited to the specific effect 

anticipated; rather, it should take a more holistic view of the phenomenon to take into 

account intended effects and side-effects, and both direct and indirect impacts. No 

technology evaluated in this thesis is a universal solution to the vicarious experience 

problem described in Chapter 2Chapter 1. The limitations of technology observed here 

are, arguably, a symptom of the typical software development process described by Alan 

Cooper (2004):  
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“High-tech companies—in an effort to improve their products—are merely 

adding complicating and unwanted features to them. Because the broken 

[design] process cannot solve the problem of bad products, but can only 

add new function, that is what vendors do” (p. 8). 

Simply “adding a new function,” in the hope that some part of the system will prove 

useful, is a poor strategy. 

Finally, and related to this need to evaluate thoroughly, results indicate that rich media, 

in particular, must be implemented cautiously. Rich media generally had a negative 

impact on non-appearance dimensions. More worryingly, some created only negative 

outcomes; adding rich media simply because it is possible, is therefore a recipe for 

disaster. Internet-based retailers should, instead, implement rich media only after a 

thorough assessment of consumer perceptions, not just a narrow assessment of attitudes 

towards a specific feature or technology. 

11.4.3. Contribution to research 

The primary aim of this research program has been to advance our understanding of 

how technology can be used to support product evaluation via the Internet, and the 

limitations of technology. It has achieved this goal in a number of ways. Firstly, it 

contributes to our understanding of the capabilities of Internet-based technologies 

designed to provide vicarious experience. This is achieved firstly through the analysis 

and classification of the technical elements on Web pages that contribute to online 

experience. The classification scheme (taxonomy) is, in turn, the basis for a matching 

model that describes how different configurations of Web page components can be used 

to support specific types of product. Our understanding of technology capabilities is 

also enhanced through a better understanding of both direct and vicarious product 

experience, particularly the problems associated with different product discovery 

models as a vicarious-experience enabling tools. 
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Measures 

As part of this research, some new measures were developed from theoretical 

principles, while other, more established measures, were revised and revalidated. Both 

activities are contributions to knowledge. 

By developing and validating measures of informativeness and value-expressiveness, 

this research provides insight into the determinants of system success for online product 

evaluation. In addition, although developing new measures is not as efficient as re-using 

existing instruments, it ultimately results in better constructs for the field (Boudreau et 

al. 2001, p. 12) and allows future research to explore new problems, environments, and 

perspectives. 

Revising and re-validating widely used measures of system success to suit the particular 

requirements of this research program is also a useful contribution because it 

demonstrates that the underlying concepts are meaningful and empirically valid across 

research settings. Boudreau, Gefen, and Straub (2001), citing Cook and Campbell 

(1979) state that this process is useful because it represents a robust test of the 

nomological validity of the underlying constructs.  

Theoretical principles 

A variety of theoretical principles have been developed that contribute to knowledge. 

Overall, this research provides a link between the user satisfaction and the technology 

acceptance research perspectives by modeling a path from system and information 

design attributes to system, and expands our understanding of factors influencing user 

acceptance of IT in the context of online shopping. Specific theory-based contributions 

made include: 

1. develops theoretical principles to explain the circumstances when personalized 

information should be most informative; 

2. explains how personalization can induce a type of self-awareness anxiety and so 

make online shopping systems less acceptable to customers; 
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3. explains the relationship between system success measures such as perceived 

system usefulness and the antecedent variables of informativeness and information 

credibility; 

4. explains why the use of advanced technology should increase the credibility of 

information and the relationship of information credibility to informativeness; 

5. explains why involvement in the purchase process, as opposed to involvement with 

the product, is likely to moderate the relationship between information content and 

system success, and how this process occurs; and 

6. explains how self-referential and function-referential decision-styles should 

moderate the relationship between information content and system success. 

These results have high internal validity as a result of scale development procedures and 

the data gathering and analysis methodology employed. Scale development procedures 

increased validity by ensuring that the research assumptions underlying all measures 

corresponded to the requirements of this study. Simply re-using existing instruments 

would have resulted in invalid measures; existing instruments, such as Technology 

Acceptance Model (Davis 1989) and the Task-Technology Fit model (Goodhue 1998), 

had been designed for an organizational setting, and assessed issues such as the 

usefulness of a system in day-to-day work, rather than its usefulness as an online 

shopping tool, as required by this study. As a result, all measures went through a 

rigorous development and validation process to ensure that the wording matched the 

requirements of this research project while maintaining the essence of the original 

(validated) item. High factor loadings and communality estimates were obtained on all 

revised measures. These measures are therefore both conceptually valid and statistically 

reliable. 

Data gathering procedures increased validity in a variety of ways, the most important 

being the use of random assignment to treatments. Other procedures that led to high 

levels of internal validity include: 
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1. assessment of separate systems at multiple Web sites (as treatments) to determine 

whether systems with conceptually similar characteristics produced similar 

empirical outcomes; and 

2. examination of two products from each store to both build-in a form of replication 

and increase the generalizability of results (determine whether effects are product-

specific). 

Finally, data analysis procedures contributed to validity because results are derived from 

analysis of both quantitative and qualitative (interview) data. Using both types of data 

increased considerably the depth of analysis that was possible. In particular, quantitative 

assessments were able to be linked with verbal data to provide insight into the 

assessment process, and helped explain many of the results. This strategy also avoided a 

problem that seems to be common in survey research: that researchers simply speculate 

on the meaning of unexpected results because they have had no direct contact with 

participants, and so lack deep understanding of their data. That similar outcomes from 

distinct systems were observed suggests that the personalization effects found also 

occur in other systems. These problems must therefore be addressed in any 

implementation of technology with those conceptual characteristics. 
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Appendix A: Samples of 
materials used in experiments 
 

 

Example of protocol sheet 
To ensure that all sessions were run consistently, a protocol sheet was prepared for each 

item in every treatment group (a total of 11 sheets). The sheets are all very similar, 

except that the virtual model sheets ask for scales (weight must be entered) and show 

virtual model setup. The instructions for this activity were the basis for the instruction 

sheets reproduced later in this appendix (see Sample instructions for participants – 

Phase 2, page 281). These instructions helped to standardize the screen layout, the 

materials available, and the order in which activities were performed. 

 

Instructions for Lands’ End       Basic catalog (Mens Jeans)      
 

Basic setup 
Have these materials on the desk 

• Size and weight conversion chart 
• 3m tailor’s tape measure 
• Consent form 
• Survey 

 
Screen resolution should normally be 1280 x 960, 85Hz refresh. Some participants will want 
text larger, so lower the resolution if necessary. 
Ensure product page is in a window, not covering entire screen (stretch to 2/3 of screen width to 
ensure entire page width is shown). 
Have size chart visible in window at top right-hand side of screen: 
     (women) http://www.landsend.com/popup/pop_size_1001_wm_tops.html 
or 
     (men) http://www.landsend.com/popup/pop_size_1001_mn_tops.html 
 
This will ensure that a size chart is always available, even if there is no direct link to one on the 
page being viewed. 
 



Appendix A: Samples of materials used in experiments 

Start the session at the Traditional stretch 5 pocket jeans page in the Men’s store 
 How to find: 
 Click on Jeans (in the menu to the left of the screen) 
 Then click on Traditional Fit (it is just below “Jeans »”) 
 Now click on the Stretch Jeans link or the picture 
 The basic catalog page has 5 components that are important for this session: 

o Photograph 
o Brief (point-form) description 
o Available sizes 
o Available colors 
o Longer description 

With the Lands’ End item on screen, ask about familiarity with brand 
 

Session start 
Before the participant begins any task, read the following introductory statement: 

Thank you for agreeing to participate. The aim of this project is to examine the 
effectiveness of the product descriptions used by two online stores. The 
primary outcome of the research project will be an understanding of how 
computer systems can be designed to more effectively support online 
shopping.  

The stores you will visit are real stores, and the products you will examine are 
also real. For each shop, you will be given a card that names the items you 
need to examine, and provides some brief instructions. While completing 
these tasks please speak your thoughts. The entire session will last 
approximately ninety minutes and with your consent, it will be audio-taped for 
later analysis. Please note that there are no right or wrong answers for any of 
the tasks. We are interested in your opinion. 

When looking at the items, think about: 

• What size do you need, and is it available? 

• What it would be like to wear the item – is there enough information? 

• Whether you would be interested in buying it, and why. 

After examining each item, you will be asked a few questions about what you 
found. I will give you the same set of questions for each item you look at.  

 

Consent form must now be signed 

With the Lands’ End item on screen, ask about familiarity with brand. If person has shopped 
at this store, do not proceed with this part of experiment.  

Personal profile sheet must now be completed 
 

Evaluation  
Point out size chart 
Ask participant to look at photograph and text and say aloud any impressions or 
thoughts about what is on screen. 
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Ensure participant views each component, but don’t be intrusive. Let each person view 
sections at his/her own pace. In most sessions, participants will probably start at the top and 
work down. Ensure that sections are not skipped accidentally. 
Some participants will not want to say much unless prompted. While each section is 
examined ask questions using neutral probes: 
 
Probes 

o What are you thinking here? 
o What do you normally want to know when choosing jeans? 
o Is this helpful? (what is helpful/what is not?) 
o Is this enough information? 
o Is that what you expected to see? 

Do not be too prescriptive with probes. Keep the atmosphere conversational to help the 
participant to open up. The exact probe will depend on the situation, but the aim is to draw 
the conversation out without imposing any thought-process. 

 

Post evaluation 
The relevant “Your opinion of the information” sheets should now be completed.  
Keep recording.  
Ask for speak-aloud to continue while survey is completed 
 
When all items at a store have been evaluated, have a conversational debrief. Ask the 
participant: 
1. Overall, what did you think of the online shop? 
2. Would you purchase the item(s) you examined? 
 
The post-test question sheet for each item should now be completed. 
 
Take a break.  
Bring out the biscuits and the drink and have a more relaxed debrief. 
 

General comments 
• Remember to ask the participant to speak while evaluating 
• Listen to the evaluation; don’t interrupt thought processes 
• Ensure that all sections of the basic catalog page are examined before progressing to the 

virtual model 
• Participants can “wander” around store. Keep this to minimum. Remind them that 

answers to questions concern the item on the task sheet. 
• Only allow participant to activate the virtual model if it is part of the treatment. If it is 

not to be viewed, just explain that the link is to another part of the web site that is not 
part of this experiment. 
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Men’s and Women’s task card example 
Each participant was handed a task card at the start of each session as a supplement to 

the introduction and guidance notes in the investigators’ notes. Cards were tailored to 

the specific products and activities involved in each session. That is, separate cards were 

used for each treatment group, and product type. Figure A.0.1 (Men’s clothing) and 

Figure A.0.2 (Women’s clothing) provide examples of the cards used. The cards show 

jeans and shirts together because participants tended to evaluate both in a session. 

Separate cards were used for sunglasses and frames because pilot testing indicated that 

many people were able to evaluate only one. That is, many people who wear 

prescription eyeglasses did not wear sunglasses and vice versa. 

You want to shop for jeans and a shirt. A friend has recommended the 
Lands’ End Internet shop as a good place to go to look at clothes. 

Task instructions :
• Examine (in order):

Traditional Stretch                 and       Wrinkle-resistant
5-pocket Jeans pinpoint shirt

• Size charts are shown in a separate window (if needed)
• Click on a colour swatch to the left of the sizes (            ) for a

close-up view of the fabric and colour
• Use of the                                          facility is part of this experiment
• Use of the                                facility is also part of this experiment
• Think about:

• What size do you need, and is it available?
• What it would be like to wear the jeans/shirt?
• Is there enough information?
• Is it something you would be interested in buying? M4  

Figure A.0.1: Men’s Task card example 

W4

Lands’ End Internet shop as a good place to go to look at clothes. 

Task instructions :
• Examine (in order):

Denim slim fit and Easy-care long sleeve
classic jeans stripe broadcloth shirt

• Size charts are available by clicking on the                   icon
• Click on a colour swatch to the left of the sizes(            ) for a

close-up view of the fabric and colour
• Use of the                                          facility is part of this experiment
• Use of the                                facility is also part of this experiment
• Think about:
• What size do you need, and is it available?
• What it would be like to wear the jeans/shirt?
• Is there enough information?
• Is it something you would be interested in buying?

You want to shop for jeans and a shirt. A friend has recommended the 

 
Figure A.0.2: Women’s Task card example 
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Survey example – Data-gathering Phase 1 
The next 10 pages give an example of the survey that was completed by participants 

after examining products. The specific survey shown is for the men’s jeans. The same 

basic survey was used for all products and treatment groups, with wording tailored to 

suit each product and group. To avoid the versioning problems associated with this type 

of document, a single master document was used to generate all versions of the survey. 

Content was varied through the use of embedded Visual Basic routines and content 

fields in Microsoft Word. 
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 Task Information 

Participant ID : 

spsmith 
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PROJECT TITLE:  An evaluation of the design of product 
information systems 

INVESTIGATORS:  Mr. Stephen Smith 
Associate Professor Steve Howard 
Associate Professor Robert Johnston 

Thankyou for agreeing to participate. The aim of this project is to examine the effectiveness of 
the product descriptions used by two online stores. The primary outcome of the research project 
will be an understanding of how computer systems can be designed to more effectively support 
online shopping.  

The stores you will visit are real stores, and the products you will examine are also real. For 
each shop, you will be given a card that names the items you need to examine, and provides 
some brief instructions. While completing these tasks please speak your thoughts. The entire 
session will last approximately ninety minutes and with your consent, it will be audio-taped for 
later analysis. Please note that there are no right or wrong answers for any of the tasks. We are 
interested in your opinion.  

The project does not involve any risks. The only anticipated inconvenience for you is the time 
taken. The information you provide will be treated as confidential and used for research 
purposes connected with this research project only. Confidentiality of the information provided 
will be protected subject to any legal limitations. Access to the information will be restricted to 
the investigators only. 

As required by the University, data will be held in locked cabinets in the Department of 
Information Systems, and destroyed using confidential waste disposal techniques after five 
years following last publication from the research. No individual person or organization will be 
identifiable in the research report. 

You may withdraw your consent to participate and discontinue participation at any time without 
prejudice. You may also withdraw any data provided. 

If you have any questions about this research project please contact:  

Assoc. Professor Steve Howard on 8344 1536 or via email (showard@unimelb.edu.au)  

Mr. Stephen Smith on 8344 1536 or via email (spsmith@unimelb.edu.au)  

If you have any concerns about the conduct of the research please contact the Executive Officer, 
Human Research Ethics, The University of Melbourne 3010 ph: 8344 7507 and fax 9347 6739. 

During this experiment you may need to provide a sign-on name and an email address. 
The name you should use is:  dism21 
The email address you should use is: dism21@hotmail.com 
 



  
 Consent form 

Participant ID : 

dism21 
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The University of Melbourne 

Department of Information Systems
 
 

Consent form for participating in a research project 
 
 

PARTICIPANT: ……………………………………….. 

PROJECT TITLE: An evaluation of the design of product information systems 

INVESTIGATORS: Stephen Smith, Steve Howard, and Robert Johnston 

 

I agree to take part in the above research project. I have had the project explained to me, and I 

have read the Research Project Description, which I retain for my records. 

I understand that any information I provide is confidential, and that, subject to the limitations of 
the law, no information that could lead to the identification of any individual will be disclosed 
in any reports on the project, or to any other party. 
I agree to this experiment being video-taped for later analysis. To preserve anonymity, I 
understand that all specific references to individuals will use pseudonyms. 
I also understand that my participation is voluntary, that I can choose not to participate, and that 
I can withdraw my participation and any unprocessed data previously supplied at any stage of 
the project. 
 
Signature:  Date:          /         /         
 (Participant)   

    
 
 
If you want to receive a report describing the findings of this research project, please provide 
your email address. 
 
Email address (optional): . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
 
 



 
 Personal Profile Questions 

Participant ID : 

dism21 
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General Personal details 
 
 
1. Age 

 
18-24 

 
25 - 30 

 
31 - 35 

 
36 - 40 

 
41 - 45 

 
46 - 50 

 
51 - 55 

 
56 - 60 

 
61 or older 

 

2. What is the highest level of education 
you have completed? 

 
High school 

 
Diploma 

 
Undergraduate 

degree 

 
Postgraduate 

degree 

3. Sex:  Male                       Female 
 

Attitude towards shopping 
 Strongly 

disagree Disagree Neutral Agree Strongly agree

4. I dislike shopping  
     

5. For me, shopping is a pleasurable activity. 
     

6. I view shopping as an important leisure activity.  
     

7. I would prefer someone else to do my shopping 
     

8. I consider myself an expert at selecting and evaluating 
clothing 

     

9. I consider myself an expert at selecting and evaluating 
sunglasses 

     

10.  I consider myself an expert at selecting and evaluating 
glasses frames 

     

 
11. Have you ever purchased any products using mail-order catalogues or over the Internet?   Yes /  No 

12. How much experience do you have with using the Internet? 
a. None 
b. Less than 1 year 
c. 1 – 3 years 
d. 4 years or more 

13. How often do you buy clothes? 
a. Once a week 
b. Once or more a month 
c. A few times per year 
d. Occasionally 

14. Do you wear sunglasses?   Yes / No 

15. If yes, approximately how often do you buy new sunglasses?  _______ 

16. Do you wear prescription eyeglasses? 

 

 
Usually 

 
Sometimes 

 
I used to wear 

them 

 
I have never 

worn any 

17. If yes, how often do you buy new frames?  _______ 
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Credibility 
What is your opinion about the credibility of the product information you obtained? 
 Strongly 

Disagree 
Neither agree 
nor disagree Strongly Agree

The information provided is expert  1 2 3 4 5 6 7 

The information provided is reliable  1 2 3 4 5 6 7 

The information provided is unbiased  1 2 3 4 5 6 7 

The information provided is independent  1 2 3 4 5 6 7 

The information provided is trustworthy  1 2 3 4 5 6 7 

The information provided is well-informed  1 2 3 4 5 6 7 

 

Informativeness 
After examining the information provided how informed do you now feel about the different 
characteristics of either the jeans, or what they are like to use? 

I feel informed about… 
Strongly 
Disagree 

Neither agree 
nor disagree Strongly Agree

 what the jeans look like  1 2 3 4 5 6 7 

 what the jeans will look like on me  1 2 3 4 5 6 7 

 benefits I might experience  1 2 3 4 5 6 7 

 the true nature of the product  1 2 3 4 5 6 7 

 the overall quality of the jeans  1 2 3 4 5 6 7 

 objective characteristics of the jeans  1 2 3 4 5 6 7 

 experiences that are relevant for my needs  1 2 3 4 5 6 7 

 all of the types of experiences I can expect  1 2 3 4 5 6 7 

 how my experiences might change over time  1 2 3 4 5 6 7 

 what the product is really like to use or consume  1 2 3 4 5 6 7 

 the outcomes I can expect to experience in future  1 2 3 4 5 6 7 

 the extent to which the product meets my requirements  1 2 3 4 5 6 7 

 ways in which the jeans will not satisfy my needs  1 2 3 4 5 6 7 

 how experiences with this product compare to 
 experiences with other similar products  1 2 3 4 5 6 7 
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Ease of use: Text and numbers 
Think about how much time and effort was involved in finding and making sense of the text and 
numbers used to describe the jeans. To what extent do you agree with the following statements 
about the textual and numeric information? 
 Strongly 

Disagree 
Neither agree 
nor disagree Strongly Agree

The text and numbers are easy to use  1 2 3 4 5 6 7 

The text and numbers are understandable  1 2 3 4 5 6 7 

The text and numbers are easy to interpret  1 2 3 4 5 6 7 

The text and numbers are clearly presented  1 2 3 4 5 6 7 

The text and numbers are tailored to my needs  1 2 3 4 5 6 7 

The text and numbers provide a clear (unambiguous) 
description of the jeans  1 2 3 4 5 6 7 

It is easy to find the specific information I need in the text and 
numbers  1 2 3 4 5 6 7 

The text and numbers made it easy for me to imagine what the 
jeans will be like to use  1 2 3 4 5 6 7 

Interpreting the text and numbers takes too much time  1 2 3 4 5 6 7 

 

Ease of use: Photographs and other images 
Think about how much time and effort was involved in finding and making sense of the pictures 
you saw when evaluating the jeans. To what extent do you agree with the following statements 
about the photographs, diagrams, and other images you saw? 
 Strongly 

Disagree 
Neither agree 
nor disagree Strongly Agree

The images are easy to use  1 2 3 4 5 6 7 

The images are understandable  1 2 3 4 5 6 7 

The images are easy to interpret  1 2 3 4 5 6 7 

The images are clearly presented  1 2 3 4 5 6 7 

The images are tailored to my needs  1 2 3 4 5 6 7 

It is easy to see what the jeans look like  1 2 3 4 5 6 7 

It is easy to see what the jeans look like on me  1 2 3 4 5 6 7 

It is easy to find the specific information I need in the pictures  1 2 3 4 5 6 7 

The images made it easy for me to imagine what the product 
will be like to use  1 2 3 4 5 6 7 

Interpreting the images takes too much time  1 2 3 4 5 6 7 
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Information usefulness: Text and numbers 
Overall, how useful was the text and numeric information provided? Did the product description, 
and the numeric information provided help you to evaluate the jeans? 

The text and numeric information provided… 
Strongly 
Disagree 

Neither agree 
nor disagree Strongly Agree

 helped me to identify important product characteristics  1 2 3 4 5 6 7 

 assisted my performance when evaluating the jeans  1 2 3 4 5 6 7 

 let me make high quality product evaluations  1 2 3 4 5 6 7 

 was useful to me when evaluating the jeans  1 2 3 4 5 6 7 

 helped me to evaluate the jeans effectively  1 2 3 4 5 6 7 

 was the right level of detail for my needs  1 2 3 4 5 6 7 

 helped me evaluate the jeans quickly  1 2 3 4 5 6 7 

 made the product evaluation accurate  1 2 3 4 5 6 7 

 made the product evaluation easy  1 2 3 4 5 6 7 

 was up-to-date  1 2 3 4 5 6 7 

 

Information usefulness: Photographs and other images 
Overall, how useful were the photographs and other images provided? Did the images help you 
to evaluate the jeans? 

The photographs and other images provided… 
Strongly 
Disagree 

Neither agree 
nor disagree Strongly Agree

 helped me to identify important product characteristics  1 2 3 4 5 6 7 

 assisted my performance when evaluating the jeans  1 2 3 4 5 6 7 

 let me make high quality product evaluations  1 2 3 4 5 6 7 

 were useful to me when evaluating the jeans  1 2 3 4 5 6 7 

 helped me to evaluate the jeans effectively  1 2 3 4 5 6 7 

 were the right level of detail for my needs  1 2 3 4 5 6 7 

 helped me evaluate the jeans quickly  1 2 3 4 5 6 7 

 made the product evaluation accurate  1 2 3 4 5 6 7 

 were realistic enough for my needs  1 2 3 4 5 6 7 

 made the product evaluation easy  1 2 3 4 5 6 7 

 were up-to-date  1 2 3 4 5 6 7 
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Overall usefulness of online shop 
Take a moment to think about how useful the computer system you have seen would be if you 
wanted to actually buy a pair of the jeans you saw. The purchase could be a traditional “in 
person” transaction, or via the Internet. How would you describe the overall usefulness of the 
system as a shopping support tool for either type of shopping? 

  Strongly 
Disagree 

Neither agree 
nor disagree Strongly Agree

Using the system fits into my shopping style (when 
shopping for jeans).  1 2 3 4 5 6 7 

Using the computer system would make it easier to 
shop for jeans  1 2 3 4 5 6 7 

I would find the computer system useful when shopping 
for jeans  1 2 3 4 5 6 7 

Use of the system can significantly increase the quality 
of my shopping  1 2 3 4 5 6 7 

Use of the system would have no effect on my 
performance when shopping.  1 2 3 4 5 6 7 

Using the system is compatible with the way I evaluate 
jeans  1 2 3 4 5 6 7 

Using the computer system would make me more 
productive when shopping  1 2 3 4 5 6 7 

Use of the system can decrease the time needed for 
important shopping tasks (when shopping for  jeans)  1 2 3 4 5 6 7 

Using the computer system when shopping would 
enable me to evaluate jeans more quickly  1 2 3 4 5 6 7 

I think that using the system fits well with the way I like to 
evaluate jeans  1 2 3 4 5 6 7 
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I would recommend this system to others to use when 
shopping  1 2 3 4 5 6 7 

I see this system as a way of enhancing but not 
replacing traditional “in person” shopping  1 2 3 4 5 6 7 

I see this system as a replacement for traditional “in 
person” shopping  1 2 3 4 5 6 7 

When shopping online, I would be willing to use this 
method  1 2 3 4 5 6 7 
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When shopping online, I would prefer to use this 
method to evaluate  jeans  1 2 3 4 5 6 7 

 
Considering all tasks performed when evaluating jeans, my opinion of the general 
extent to which using this system could assist shopping is… 

Extremely Negative   Neutral   Extremely Positive 
(system hinders evaluation)     (system enhances evaluation) 

 1 2 3 4 5 6 7 
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Attitudes towards the items examined 
To what extent do you agree or disagree with these statements: 
 Strongly 

Disagree 
Neither agree 
nor disagree Strongly Agree

A pair of jeans is a very complex product.  1 2 3 4 5 6 7 

I have a most-preferred brand of jeans  1 2 3 4 5 6 7 

I think there are many differences between brands of jeans.  1 2 3 4 5 6 7 

Evaluating jeans requires a great deal of expertise.  1 2 3 4 5 6 7 

I consider many variables when evaluating jeans.  1 2 3 4 5 6 7 

I would want to find out as much as possible about a pair of 
jeans before buying it.  1 2 3 4 5 6 7 

I would be interested in reading an independent report on 
jeans before choosing a pair.  1 2 3 4 5 6 7 

Before selecting jeans I would compare product characteristics 
among different brands.  1 2 3 4 5 6 7 

 

Your opinion of the product 
To what extent do the following statements describe how you select and use jeans? 
 Strongly 

Disagree 
Neither agree 
nor disagree Strongly Agree

I would wear jeans as a form of self-expression  1 2 3 4 5 6 7 

I would wear jeans to maintain my current image  1 2 3 4 5 6 7 

My evaluation of jeans is based on an image of my ideal self  1 2 3 4 5 6 7 

I choose jeans based on the way I would like to see myself   1 2 3 4 5 6 7 

I choose jeans based on the way I actually see myself   1 2 3 4 5 6 7 

For me, jeans are chosen mainly for practical reasons  1 2 3 4 5 6 7 

I would wear jeans as a statement about my personality  1 2 3 4 5 6 7 

I would choose a pair of jeans based on its suitability for a task 
or activity  1 2 3 4 5 6 7 

The specific style of jeans I would choose (if any) has a lot to do 
with the way I am  1 2 3 4 5 6 7 

My choice of a pair of jeans (if any) is based on what it tells 
others about me  1 2 3 4 5 6 7 

The specific style of jeans I would choose (if any) has a lot to do 
with the image I would like to have   1 2 3 4 5 6 7 

Making a decision about buying a pair of jeans has a lot to do 
with how I would like other people to think about me  1 2 3 4 5 6 7 

 



 

Size and weight conversion chart 
 

Kg Pounds - Kg Pounds - Kg Pounds - Kg Pounds - Kg Pounds
40 88.2 58 127.9 76 167.6 94 207.2 112 246.9
41 90.4 59 130.1 77 169.8 95 209.4 113 249.1
42 92.6 60 132.3 78 172.0 96 211.6 114 251.3
43 94.8 61 134.5 79 174.2 97 213.8 115 253.5
44 97.0 62 136.7 80 176.4 98 216.1 116 255.7
45 99.2 63 138.9 81 178.6 99 218.3 117 257.9
46 101.4 64 141.1 82 180.8 100 220.5 118 260.1
47 103.6 65 143.3 83 183.0 101 222.7 119 262.4
48 105.8 66 145.5 84 185.2 102 224.9 120 264.6
49 108.0 67 147.7 85 187.4 103 227.1 121 266.8
50 110.2 68 149.9 86 189.6 104 229.3 122 269.0
51 112.4 69 152.1 87 191.8 105 231.5 123 271.2
52 114.6 70 154.3 88 194.0 106 233.7 124 273.4
53 116.8 71 156.5 89 196.2 107 235.9 125 275.6
54 119.0 72 158.7 90 198.4 108 238.1 126 277.8
55 121.3 73 160.9 91 200.6 109 240.3 127 280.0
56 123.5 74 163.1 92 202.8 110 242.5 128 282.2
57 125.7 75 165.3 93 205.0 111 244.7 129 284.4

Cm Feet - Cm Feet - Cm Feet - Cm Feet - Cm Feet
120 3'  11" 138 4'  6" 156 5'  1" 174 5'  9" 192 6'  4"
121 3'  12" 139 4'  7" 157 5'  2" 175 5'  9" 193 6'  4"
122 4'  0" 140 4'  7" 158 5'  2" 176 5'  9" 194 6'  4"
123 4'  0" 141 4'  8" 159 5'  3" 177 5'  10" 195 6'  5"
124 4'  1" 142 4'  8" 160 5'  3" 178 5'  10" 196 6'  5"
125 4'  1" 143 4'  8" 161 5'  3" 179 5'  10" 197 6'  6"
126 4'  2" 144 4'  9" 162 5'  4" 180 5'  11" 198 6'  6"
127 4'  2" 145 4'  9" 163 5'  4" 181 5'  11" 199 6'  6"
128 4'  2" 146 4'  9" 164 5'  5" 182 5'  12" 200 6'  7"
129 4'  3" 147 4'  10" 165 5'  5" 183 6'  0" 201 6'  7"
130 4'  3" 148 4'  10" 166 5'  5" 184 6'  0" 202 6'  8"
131 4'  4" 149 4'  11" 167 5'  6" 185 6'  1" 203 6'  8"
132 4'  4" 150 4'  11" 168 5'  6" 186 6'  1" 204 6'  8"
133 4'  4" 151 4'  11" 169 5'  7" 187 6'  2" 205 6'  9"
134 4'  5" 152 4'  12" 170 5'  7" 188 6'  2" 206 6'  9"
135 4'  5" 153 5'  0" 171 5'  7" 189 6'  2" 207 6'  9"
136 4'  6" 154 5'  1" 172 5'  8" 190 6'  3" 208 6'  10"
137 4'  6" 155 5'  1" 173 5'  8" 191 6'  3" 209 6'  10"

Centimetres to Feet

Kilograms to Pounds
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Sample instructions for participants – Phase 2 

Instructions

The aim of this activity is to assess the informativeness of product 
descriptions provided by an online clothing store. The store you will visit 
is a real store, so don’t try to buy anything. The customer review site is 
also a real web site, so don’t add any reviews.

As part of the visit, you need to look at a pair of jeans and a shirt. The 
important thing to consider when looking at the information is whether 
you have enough information about the items to make an informed 
decision about whether or not to buy.

For the purposes of this session, pretend you are in a remote area, and 
do not have easy access to clothing stores. You have just seen an 
advertisement for a pair of stretch jeans and a wrinkle-resistant shirt and 
want to see whether they might be suitable for you. 

After looking at each item, complete the relevant part of the survey. 
Remember that you are assessing how well you understand the item, 
not whether you like it. For the purposes of this experiment, an
unsuccessful visit is one where you read the product information and still 
do not know what the products are like.
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Kg Pounds - Kg Pounds - Kg Pounds - Kg Pounds - Kg Pounds
40 88.2 58 127.9 76 167.6 94 207.2 112 246.9
41 90.4 59 130.1 77 169.8 95 209.4 113 249.1
42 92.6 60 132.3 78 172.0 96 211.6 114 251.3
43 94.8 61 134.5 79 174.2 97 213.8 115 253.5
44 97.0 62 136.7 80 176.4 98 216.1 116 255.7
45 99.2 63 138.9 81 178.6 99 218.3 117 257.9
46 101.4 64 141.1 82 180.8 100 220.5 118 260.1
47 103.6 65 143.3 83 183.0 101 222.7 119 262.4
48 105.8 66 145.5 84 185.2 102 224.9 120 264.6
49 108.0 67 147.7 85 187.4 103 227.1 121 266.8
50 110.2 68 149.9 86 189.6 104 229.3 122 269.0
51 112.4 69 152.1 87 191.8 105 231.5 123 271.2
52 114.6 70 154.3 88 194.0 106 233.7 124 273.4
53 116.8 71 156.5 89 196.2 107 235.9 125 275.6
54 119.0 72 158.7 90 198.4 108 238.1 126 277.8
55 121.3 73 160.9 91 200.6 109 240.3 127 280.0
56 123.5 74 163.1 92 202.8 110 242.5 128 282.2
57 125.7 75 165.3 93 205.0 111 244.7 129 284.4

Cm Feet - Cm Feet - Cm Feet - Cm Feet - Cm Feet
120 3'  11" 138 4'  6" 156 5'  1" 174 5'  9" 192 6'  4"
121 3'  12" 139 4'  7" 157 5'  2" 175 5'  9" 193 6'  4"
122 4'  0" 140 4'  7" 158 5'  2" 176 5'  9" 194 6'  4"
123 4'  0" 141 4'  8" 159 5'  3" 177 5'  10" 195 6'  5"
124 4'  1" 142 4'  8" 160 5'  3" 178 5'  10" 196 6'  5"
125 4'  1" 143 4'  8" 161 5'  3" 179 5'  10" 197 6'  6"
126 4'  2" 144 4'  9" 162 5'  4" 180 5'  11" 198 6'  6"
127 4'  2" 145 4'  9" 163 5'  4" 181 5'  11" 199 6'  6"
128 4'  2" 146 4'  9" 164 5'  5" 182 5'  12" 200 6'  7"
129 4'  3" 147 4'  10" 165 5'  5" 183 6'  0" 201 6'  7"
130 4'  3" 148 4'  10" 166 5'  5" 184 6'  0" 202 6'  8"
131 4'  4" 149 4'  11" 167 5'  6" 185 6'  1" 203 6'  8"
132 4'  4" 150 4'  11" 168 5'  6" 186 6'  1" 204 6'  8"
133 4'  4" 151 4'  11" 169 5'  7" 187 6'  2" 205 6'  9"
134 4'  5" 152 4'  12" 170 5'  7" 188 6'  2" 206 6'  9"
135 4'  5" 153 5'  0" 171 5'  7" 189 6'  2" 207 6'  9"
136 4'  6" 154 5'  1" 172 5'  8" 190 6'  3" 208 6'  10"
137 4'  6" 155 5'  1" 173 5'  8" 191 6'  3" 209 6'  10"

Centimetres to Feet

Kilograms to Pounds

Conversion Charts

The clothing store operates from the United States, so all measurements use the Imperial 
system. This conversion chart may help you when entering measurements.
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Instructions

• Step 1: Start Internet Explorer and view the following 
web page

http://www.dis.unimelb.edu.au/staff/stephen/women2.htm

• To save time, the links on this web page take you directly to the items 
that you need to evaluate on the Lands’End web site. 

There are three links:

– A link to the My Virtual Model system to set up the online 
evaluation system

– A link to a pair of jeans

– A link to a shirt

• Go to the Set up Virtual Model link first.
Come back to this page after setting up the model.
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• Step 2(a to e): Setup your virtual model

a. Click on the Personalize tab 
(above the picture of the model). 
When the personalize screen 
appears, check this box so that you 
can see changes as you make 
them.

b. Note that height is measured in 
feet and inches, and weight is 
measured in pounds. A metric-
to-imperial conversion chart is 
provided at the back of this 
document

c. Scroll down to select skin tone 
and hair colour for your model

d. Click on “My Fit” to go to the 
final setup screen

e. You may need a friend to help 
you measure. Follow the on-
screen instructions so that 
measurements are as accurate 
as possible.
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• Step 2(f): Save your virtual model

Make sure this box is 
checked. It will save time 
later

Don’t enter your real email 
address here. Use the email 
address shown on the survey 
(e.g. disexp01@hotmail.com)

experiment

experiment

Your user name is the 
participant ID shown at the 
top of each survey sheet.
The password is experiment.

A hint question must be 
selected and an answer 
must be entered. Just type 
anything quickly.  
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• Step 3: Go back to the initial screen and click on the 
“Evaluate Jeans” link

 
 

 286



 

• Step 4: Read the product information

Read these 
details.

Additional photographs, a size 
chart and larger images of the 
fabric are available via these 
links

Feel free to look at 
the alternatives. 
However, 
remember that you 
are evaluating the 
stretch jeans.
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• Step 5: Look at the virtual model and fit recommendation

Click on the tab 
to see a size 
recommendation

Click here to see 
how the next size 
up or down will fit

Use this menu to find the 
jeans.
Select “Jeans” from the 
top menu, and then click 
on the photograph of the 
Women's 5-pocket 
Stretch Jeans

Virtual Model

Fit recommendation

Go back to the Virtual Model Window you opened earlier and use the 
menu in the right-hand panel to show the available jeans. After selecting 
a pair, have a look at the fit recommendation window.

The product 
window is 
already open, 
so don’t click 
here.
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• Step 6: Read the reviews posted at Shopping.com

A window similar to this will appear. 
Read the reviews posted on the site and then complete the survey.

Please
do not
add any 
reviews!

Click here to activate the “search for reviews” function. 
This will take you to the Shopping.com review site. If you 
cannot see the search facility, you may be looking at the 
part of the Lands’End site that is accessed via the virtual 
model. Close the product window and go back to Step 3.
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• Step 7: Fill in the jeans section of the survey (9 pages)
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• Step 8: Go back to the initial window and click on the 
shirt link
(there are a number of similar shirts, so this step will save time)
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• Step 9: Read the product information
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• Step 10: Go back to the virtual model window

– Use the menus shown in the diagram to select the Women's Long 
Sleeve Blend Broadcloth Shirt (it is under Dress Shirts and 
Wrinkle Resistant).
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• Step 11: Go back to the product information window

• Step 12: Click on search for reviews
(if the button does not appear on your product page, go 
back to step 8).

• Step 13: Read reviews of the shirt

• Step 14: Fill in the survey
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Word-of-mouth reviews – Data-gathering Phase 2 
This section contains the reviews that were used in the experiment involving the word-

of-mouth community. The review system shown below (Figure B.0.3) imitates the 

Shopping.com system, both in style and in content. To imitate the style of the site, 

HTML code from actual shopping.com Web pages was uploaded and modified. 

Reviews are similarly based on actual shopping.com reviews. Analysis of real reviews 

indicated that the typical posting comprises a header, a general opening comment, and 

information about some specific attributes of the item. 

  
Figure B.0.3: Women’s jeans reviews 
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The header section generally contains the first few words of the review, although it is 

designed to be a brief summary of the content. The actual review usually comprises two 

parts: a general opening (or closing) statement, and some information about the actual 

product. Opening statements tend to describe the shopping experience, generally things 

such as price or delivery speed. Product statements tend to report “in the field” 

experiences. The general statements used in the experiment are edited versions of 

statements posted on the shopping.com review system, but the product statements are 

designed to re-state product attributes already shown in the product description provided 

on the Lands' End site. As a result, Men’s and women’s products contain different 

product statements (mentioning attributes in proportion to the number of times they are 

mentioned in the original), and, for consistency, use the same opening statements. 

The actual reviews are shown below. 

Women’s Jeans Reviews 
 
Header 

 
Review 

Why bother? Very attractive way the way the jeans sit on the legs. BUT not 
worth the hassle. Waited 2 1/2 weeks for order, when shipped 
order was lost. Had emailed with questions three times before 
got response. 

I like the quality Well made. I hadn't tried the Lands’ End stretch style before. 
Definitely worth having. 

It fits well Good fit. The traditional style looks good too. 
Great looking jeans I like the look of these stretch jeans. Nice feeling flexible denim.
Nice light feel. The jeans have a light feel. Not as heavy as other jeans I have. 

Overall, I'm pleased. 
On time They were delivered on time, but it was hard work ordering. I 

live in a rural area so the connection speed is slow. The 
downloads took way too much time. I am very happy with the 
jeans.  The cut is an attractive 5 pocket style. 

Easy to choose Easy to choose and buy. Love the low cut and the straight legs.
No hassles I haven't had any problems. You wouldn't know that the jeans 

have spandex in them. Nice natural feel, plenty of give. 
Happy I am happy with the purchase overall. The Lands’ End flair style 

looks good. 
Good buy I ordered the dark indigo. The color is basically what I saw on 

screen. Surprisingly light weight. 
Reasonable price The price is reasonable. A very attractive low rise traditional 

style. 
No difficulties at any stage Have had no problems at all. I'm really happy with the quality. 

Using lycra and cotton together is a nice touch. 
Comfortable fit The jeans fit comfortably. I don't have a perfect figure, but my 

profile looks great in these.  
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Header 

 
Review 

Great look and feel Great look and feel. My jeans are usually baggy in the seat 
area after a while. This LE style is great. I have had the pair for 
3 months. It has kept its shape well, not baggy at all. 

These jeans feel OK These jeans feel OK. Nice looking straight legs. 
Really bad service Wow, what a horrible experience. We ordered a birthday 

present for our cousin that lives across the country (we: 
Virginia, cousin: Oregon). We ordered on May 20. By June 20 it 
still had not shipped and customer service told us it would not 
ship until July 1. It would have been nice to be notified. On the 
positive side, now that they have got there, she told me that the 
jeans are a good cut for people like her who aren't models. 

Straightforward Finding what I wanted was straightforward. The low waist looks 
great, and makes my behind look a bit smaller than regular 
jeans. 

Everything went well The order went well. I got my product on time. I love the light 
weight of the fabric. 

Smooth The order process was smooth and the product came on time. 
The site was also easy to navigate. Sits below the waist nicely. 

Good service Good service Nice looking straight legs. 
Good price Affordable price. The low waist is really well done. 
I like the quality Good quality. Good straight leg stretch style. 
Great look Nice look. I am slightly large. Some jeans don't do anything for 

my figure, but this one looks great. 
Good feel These jeans have a good feel. I like the low waist. It's not high 

like older styles. 
I am impressed with the service The parcel arrived a few days after I ordered. The natural fit 

style looks good, and the denim has enough stretch to fit my 
thighs and still make them look good. 

The site is easy to use No trouble finding what I wanted. I didn't need to contact 
customer service so I can't comment on that. Good looking 
front and back cut. Doesn't make my behind look big. 

I had no problems I don't know if anyone else has this trouble with the virtual 
model, but there aren't any good hair choices for the slightly 
older shoppers like me. It isn't as if 45 is that old. No problems 
with the jeans. I am very happy with the look of this traditional 
style. 

Very impressed Nice service. Exactly what I ordered, and arrived when it was 
supposed to. Good low-cut traditional style. 

On time The order went through without a hitch. Everything was on time 
and as expected. The jeans are well made. The fabric actually 
does have a bit of give and keeps its shape well. 

Great fit These stretch jeans fit well. Love the way it falls over the legs. 
 

 

 

 297



 

Men’s Jeans Reviews 
 
Header 

 
Review 

Why bother? 
BUT not worth the hassle. Waited 2 1/2 weeks for order, when 
shipped order was lost. Had emailed with questions three times 
before got response. 

I like the quality Well made. 
It fits well Good fit. 
Great looking jeans I like the look of these stretch jeans. 
Nice soft feel. The jeans have a soft feel. 

On time 
They were delivered on time, but it was hard work ordering. I 
live in a rural area so the connection speed is slow. The 
downloads took way too much time. 

Easy to choose Easy to choose and buy. 

No hassles I haven't had any problems. 

Happy I am happy with the purchase overall. 

Good buy I ordered the indigo. The color is basically what I saw on 
screen. 

Reasonable price The price is reasonable. 

No difficulties at any stage Have had no problems at all. 

Comfortable fit The jeans fit comfortably. 

Great look and feel Great look and feel. 

These jeans feel OK These jeans feel OK. 

Really bad service 

Wow, what a horrible experience. We ordered a birthday 
present for our nephew that lives across the country (we: 
Virginia, him: Oregon). We ordered on May 20. By June 20 it 
still had not shipped and customer service told us it would not 
ship until July 1. It would have been nice to be notified. 

Straightforward Finding what I wanted was straightforward. 

Everything went well The order went well. I got my product on time. 

Smooth The order process was smooth and the product came on time. 
The site was also easy to navigate. 

Good service Good service 
Good price Affordable price. 
I like the quality Good quality. 
Great look Nice look. 
Good feel These jeans have a good feel. 
I am impressed with the service The parcel arrived a few days after I ordered. 

The site is easy to use No trouble finding what I wanted. I didn't need to contact 
customer service so I can't comment on that. 

I had no problems 

I don't know if anyone else has this trouble with the virtual 
model, but there aren't any good hair choices for the slightly 
older shoppers like me. It isn't as if 45 is that old. No problems 
with the jeans. 

Very impressed Nice service. Exactly what I ordered, and arrived when it was 
supposed to. 

On time The order went through without a hitch. Everything was on time 
and as expected. 

Great fit These stretch jeans fit well. 
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Women’s Shirt Reviews 
 
Header 

 
Review 

Good value 
Overall, a very smooth feeling microfiber/cotton shirt. Good value for 
money. The only problem was you sent the wrong style and I had to 
return it and wait for the right one to come. 

Well made Well made. I usually spend a bit of time each week ironing. It is a real 
relief when I come to my no iron shirts. No wrinkles. No ironing. 

Great range I buy a lot of things online. The range here is much better than at 
other places. So far the shirt is staying neat all day long. 

Relieved 

I had not ever bought anything over the Internet before this. I was 
relieved when the package arrived and found it was exactly what I 
ordered. To put things in perspective, it is just a shirt. I must admit 
though, that the combed cotton feel is nice, and the no ironing is even 
better 

Happy with prices Affordable. I don't like to wear shirts that are completely synthetic 
material. The cotton in this shirt feels good. 

On time All the things I ordered were delivered on time. I have had the shirt for 
two weeks now. It really doesn't wrinkle. 

Easy Easy to choose and buy. So far the shirt is easy to care for, and is 
looking good straight out of the dryer. 

No problemos 
I found the Web site design a bit confusing. I haven't had any problem 
with the shirts. It seems to have everything I need in a shirt. Looks 
good, goes with lots of things, and no ironing. 

Satisfied I am happy with the purchase overall. A well-made, easy-to-care for, 
soft cotton-microfiber shirt. 

Happy with color It was a bit hard to choose the color, but I am very happy with the 
light blue I bought. The shirt has a smooth feel. 

Good price The price is reasonable. Nice smooth feel when you put it on. 

Everything went smoothly Have had no problems at all. And the shirt? In a word, neat. 

Comfortable The shirt fits comfortably. I have a berry and a white shirt. Neither one 
wrinkles. Both still look as neat as when I bought them. 

Nice look Great look and feel. The very smooth feel makes it nice just to hold. 

It fits Comfortable. This shirt is very easy to care for. I hate ironing so I love 
the shirt. 

Told nothing and late 

I liked the set-up of the online store, but I ended up getting my clothes 
almost a month after they told me they would arrive. Customer 
service was easy to contact, but couldn't tell me anything about what 
had happened - so it was easy to find out nothing. Not sure I will be 
buying from them again.:-<  But there is some good news.  I love 
wearing cotton, but hate ironing. This shirt is exactly right for me. 

Easy to find 
Finding what I wanted was straightforward. I don't have to wear a 
uniform to work or look really formal, so this shirt is perfect in the 
office. It looks good with my casual pants too. 

Purchase went well The order went well. I got my product on time. It is hard to find a good 
microfiber shirt, but this one feels really smooth. 

Great I can't fault the order process. The site was easy to use and the shirt 
came on time. Nice shirt. Good stitching and a smooth feel. 

It fits Good service. The shirt is a good fit. Not at all baggy, but also not 
tight. 

Affordable Affordable price. I like how I can wear this shirt with my office suit and 
with my casual stuff. 

The quality is there Good quality. The shirt fits pretty well. I can move easily in it, and it is 
not loose. 
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Header 

 
Review 

I like the look Nice look. Great feeling combination of combed cotton and 
microfiber. 

Good colors Good range of colors. Very well made shirt. I often have problems 
with buttons, but the stitching on this shirt is excellent. 

Fast! 
The parcel arrived quickly. As for the shirt, I had lots of doubts about 
whether it would stay neat all day long, so I only bought one just to try 
it out. It does. I will be buying another one soon. 

Easy! 
Finding what I needed was easy. Having the Lands’ End live 
assistance available gave me more confidence, although I didn't use 
it. Overall, a very easy to care for shirt. 

It worked well No problems. I have worn and washed the shirt a few times now. It 
still looks good straight out of the dryer. 

Great service 

I hadn't ordered from Lands End before, so I didn't know what to 
expect, and only ordered one shirt. Now that I have it, I can say I am 
very happy with their system, with the shirt, and would order again. 
Very impressive. It does stay neat all day long. 

On time 
The order went through perfectly. The delivery was on time, and the 
package was neatly wrapped. Nice shirt. Flattering cut (if you have a 
reasonable figure) and well made. 

Helpful Very helpful service. Nice feeling cotton shirt 
 

Men’s Shirt Reviews 
 
Header 

 
Review 

Good value Overall, a very smooth feeling cotton shirt. Good value for money. 
Well made Well made. I usually spend a bit of time each week ironing. It is a real 

relief when I come to my no iron shirts. No wrinkles. No ironing. 
Great range I buy a lot of things online. The range here is much better than at 

other places. So far the shirt is keeping its pressed look all day long. 

Relieved I had not ever bought anything over the Internet before this. I was 
relieved when the package arrived and found it was exactly what I 
ordered. To put things in perspective, it is just a shirt. I must admit 
though, that the pure cotton feels great, and the no ironing is even 
better 

Happy with prices Affordable. I don't like to wear any synthetics. I really like the 100% 
cotton in this one. 

On time All the things I ordered were delivered on time. I haven't had the shirt 
for a year yet (actually only two weeks), but it still has sharp creases.

Easy Easy to choose and buy. I haven't washed the shirt 50 times yet, but 
it is still creased and wrinkle free straight out of the dryer. 

No problemos I found the Web site design a bit confusing. I haven't had any 
problem with the shirts. It seems to have everything I need in a shirt. 
All cotton, and no ironing. 

Satisfied I am happy with the purchase overall. A well-made, easy-to-care for, 
soft cotton shirt. 

Happy with color It was a bit hard to choose the color, but I am very happy with the 
French blue I bought. The shirt has a silky feel. 

Good price The price is reasonable. Nice silky feel when you put it on. 
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Review 

Everything went smoothly Have had no problems at all. And the shirt? In a word, smart. 

Comfortable The shirt fits comfortably. I have a blue and a claret shirt. Neither one 
wrinkles. Both still have sharp creases. 

Nice look Great look and feel. The silky feel makes it nice just to hold. 
It fits Comfortable. This shirt really does keep its creases after it is washed. 

I hate ironing so I love the shirt. 
Told nothing and late I liked the set-up of the online store, but I ended up getting my 

clothes almost a month after they told me they would arrive. 
Customer service was easy to contact, but couldn't tell me anything 
about what had happened - so it was easy to find out nothing. Not 
sure I will be buying from them again.:-<  But there is some good 
news.  I love wearing cotton, but hate ironing. This shirt is exactly 
right for me. 

Easy to find Finding what I wanted was straightforward. I now have a couple of 
these shirts that I wear to work regularly. They have plenty of 
shoulder room, and look good with a tie. 

Purchase went well The order went well. I got my product on time. It is hard to find a good 
wrinkle-resistant shirt, but this one feels really silky. 

Great I can't fault the order process. The site was easy to use and the shirt 
came on time. It has everything I need in a shirt. Sharp creases, no 
wrinkles, and no rough seams. 

It fits Good service. The shirt is roomy. The bit of give at the back is a nice 
touch. 

Affordable Affordable price. Some of the cheap shirts I have are tight on the 
back and shoulders. This shirt is a lot more expensive than those, but 
still not very expensive, and has plenty of shoulder room without 
looking baggy. 

The quality is there Good quality. The shirt fits well. The shoulders are not tight, and I can 
move around easily. 

I like the look Nice look. Great pure cotton feel. 
Good colors Good range of colors. Very well made shirt. The seams are smooth 

and the creases are sharp. 
Fast! The parcel arrived quickly. As for the shirt, I had lots of doubts about 

whether it would look professionally pressed all day long, so I only 
bought one just to try it out. It does. I will be buying another one 
soon. 

Easy! Finding what I needed was easy. Having the Lands’ End live 
assistance available gave me more confidence, although I didn't use 
it. Overall, a very easy to care for shirt. I don't know how the creases 
stay so sharp without ironing. 

It worked well No problems. I have worn and washed the shirt a few times now. The 
creases are still sharp and the rest is still wrinkle-free. 

Great service I hadn't ordered from Lands End before, so I didn't know what to 
expect, and only ordered one shirt. Now that I have it, I can say I am 
very happy with their system, with the shirt, and would order again. 
Very impressive. The sleeve and back creases do stay sharp all day 
long. 

On time The order went through perfectly. The delivery was on time, and the 
package was neatly wrapped. It has everything I need in a shirt. 
Sharp creases, no wrinkles, and no rough seams. 

Helpful Very helpful service. Nice feeling cotton shirt 
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Survey example – Data-gathering Phase 2 
 

The next 10 pages give an example of the revised survey that was completed by 

participants after examining products. The specific survey shown is for the men’s jeans. 

As with the first experiment, the same basic survey was used for all products and 

treatment groups, with wording tailored to suit each product and group.  
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 Task Information 

Participant ID : 

dexp2051 
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PROJECT TITLE:  An evaluation of the design of product 
information systems 

INVESTIGATORS:  Mr. Stephen Smith 
Associate Professor Steve Howard 
Associate Professor Robert Johnston 

Thankyou for agreeing to participate. The aim of this project is to examine the effectiveness of 
the product descriptions used by two online stores. The primary outcome of the research project 
will be an understanding of how computer systems can be designed to more effectively support 
online shopping.  
The store you will visit is a real store, and the products you will examine are also real. You will 
be given a set of sheets that names the items you need to examine, and provides some brief 
instructions. Please work through the instructions step-by-step. The entire session will last 
approximately 60 minutes. Please note that there are no right or wrong answers for any of the 
tasks. We are interested in your opinion.  
The project does not involve any risks. The only anticipated inconvenience for you is the time 
taken. The information you provide will be treated as confidential and used for research 
purposes connected with this research project only. Confidentiality of the information provided 
will be protected subject to any legal limitations. Access to the information will be restricted to 
the investigators only. 
As required by the University, data will be held in locked cabinets in the Department of 
Information Systems, and destroyed using confidential waste disposal techniques after five 
years following last publication from the research. No individual person or organization will be 
identifiable in the research report. 
You may withdraw your consent to participate and discontinue participation at any time without 
prejudice. You may also withdraw any data provided. 
If you have any questions about this research project please contact:  
Assoc. Professor Steve Howard on 8344 1536 or via email (showard@unimelb.edu.au)  
Mr. Stephen Smith on 8344 1536 or via email (spsmith@unimelb.edu.au)  
If you have any concerns about the conduct of the research please contact the Executive Officer, 
Human Research Ethics, The University of Melbourne 3010 ph: 8344 7507 and fax 9347 6739. 

During this experiment you will need to provide a sign-on name and an email 
address. 
The name you should use is:  dexp2051 
The password you should use is:  experiment 
The email address you should use is: dexp2051@hotmail.com 
 



  
 Consent form 

Participant ID : 

dexp2051 
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The University of Melbourne 

Department of Information Systems 
 
 

Consent form for participating in a research project 
 
 

PARTICIPANT: ……………………………………….. 

PROJECT TITLE: An evaluation of the design of product information systems 

INVESTIGATORS: Stephen Smith, Steve Howard, and Robert Johnston 

 

I agree to take part in the above research project. I have had the project explained to me, and I 

have read the Research Project Description, which I retain for my records. 

I understand that any information I provide is confidential, and that, subject to the limitations of 
the law, no information that could lead to the identification of any individual will be disclosed 
in any reports on the project, or to any other party. 
I agree to this experiment being video-taped for later analysis. To preserve anonymity, I 
understand that all specific references to individuals will use pseudonyms. 
I also understand that my participation is voluntary, that I can choose not to participate, and that 
I can withdraw my participation and any unprocessed data previously supplied at any stage of 
the project. 
 
Signature:  Date:          /         /         
 (Participant)   

    
 
 
If you want to receive a report describing the findings of this research project, please provide 
your email address. 
 
Email address (optional): . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
 
 



 
 Personal Profile Questions 

Participant ID : 

dexp2051 
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General Personal details 
 

1.  
2. Age 

 
18-24 

 
25 - 30 

 
31 - 35 

 
36 - 40 

 
41 - 45 

 
46 - 50 

 
51 - 55 

 
56 - 60 

 
61 or older 

3. Sex:  Male                       Female 
 

Attitude towards shopping 
 Strongly 

disagree Disagree Neutral Agree Strongly agree

4. I consider myself an expert at selecting and 
evaluating clothing 

     

 
5. Have you ever purchased any products using mail-order catalogues or over the Internet?   

Yes /  No 

6. How much experience do you have with using the Internet? 
a. None 
b. Less than 1 year 
c. 1 – 3 years 
d. 4 years or more 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 Your opinion of the information 
Shirt 

Participant ID : 

dexp2051 
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Reliability 
What is your overall opinion about the reliability of the product information you obtained? 

 
The information provided is… 
  Strongly     Neutral      Strongly   

Unbiased  � � � � � � � Biased 

Independent  � � � � � � � Involved 

Trustworthy  � � � � � � � Untrustworthy 

Complete  � � � � � � � Incomplete 

Reliable � � � � � � � Unreliable 

Honest  � � � � � � � Dishonest 

Sincere  � � � � � � � Insincere 

 
 

Expertise 
What is your overall opinion about the expertise of provider(s) of the information you saw? 
 
The provider(s) of the information appear to be… 
  Strongly   Neutral   Strongly   

Expert � � � � � � � Inexpert 

Well-informed � � � � � � � Uninformed 

Experienced � � � � � � � Inexperienced 

Competent � � � � � � � Not competent 

 
 



 Your opinion of the information 
Shirt 

Participant ID : 

dexp2051 
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Informativeness regarding the product 
 
After examining the information provided how informed do you now feel about the shirt? 

I feel informed about… St
ro

ng
ly 

di
sa

gr
ee

Neutral    

Strongly agree  

 what the shirt looks like overall  1 2 3 4 5 6 7 

 what the shirt looks like up close (in detail)  1 2 3 4 5 6 7 

 the style of the shirt  1 2 3 4 5 6 7 

 what the shirt feels like   1 2 3 4 5 6 7 

 the durability of the shirt  1 2 3 4 5 6 7 

 the overall quality of the shirt  1 2 3 4 5 6 7 

 how the shirt might change over time  1 2 3 4 5 6 7 

 problems that might develop in future  1 2 3 4 5 6 7 

 objective characteristics of the shirt (e.g. size,  
 number of pockets)  1 2 3 4 5 6 7 

 how these shirts compare to other types of shirt  1 2 3 4 5 6 7 

 



 Your opinion of the information 
Shirt 

Participant ID : 

dexp2051 
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Informativeness: how you will use the product 
 
After examining the information provided how informed do you now feel about what it might be 
like to use the shirt? 

I feel informed about… St
ro

ng
ly 

di
sa

gr
ee

Neutral    

Strongly agree  

 what the shirt will look like on me from a distance  1 2 3 4 5 6 7 

 what the shirt look like up close on me  1 2 3 4 5 6 7 

 how the style suits me  1 2 3 4 5 6 7 

 how well the shirt will fit me  1 2 3 4 5 6 7 

 what the shirt will feel like on me  1 2 3 4 5 6 7 

 benefits I might experience  1 2 3 4 5 6 7 

 all of the types of experiences I can expect  1 2 3 4 5 6 7 

 how my experiences might change over time  1 2 3 4 5 6 7 

 the outcomes I can expect to experience in future  1 2 3 4 5 6 7 

 the extent to which the product meets my requirements  1 2 3 4 5 6 7 

 ways in which the shirt will not satisfy my needs  1 2 3 4 5 6 7 

 ways in which experiences I can expect when wearing 
 this shirt compares to experiences with other shirts.  1 2 3 4 5 6 7 

 



 Your opinion of the information 
Shirt 

Participant ID : 

dexp2051 
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Ease of use: Text and numbers 
Think about how much time and effort was involved in finding and making sense of the text and 
numbers used to describe the shirt. To what extent do you agree with the following statements 
about the textual and numeric information? 

 St
ro

ng
ly 

di
sa

gr
ee

Neutral    

Strongly agree  

The text and numbers are easy to use  1 2 3 4 5 6 7 

The text and numbers are understandable  1 2 3 4 5 6 7 

The text and numbers are easy to interpret  1 2 3 4 5 6 7 

The text and numbers are clearly presented  1 2 3 4 5 6 7 

The text and numbers are tailored to my needs  1 2 3 4 5 6 7 

Interpreting the text and numbers takes too much time  1 2 3 4 5 6 7 

It is easy to find the information I need in the text and numbers  1 2 3 4 5 6 7 

The text and numbers made it easy for me to imagine what the 
shirt will be like to use  1 2 3 4 5 6 7 

The text and numbers made it easy to imagine what the shirt 
would look like on me.   1 2 3 4 5 6 7 

 



 Your opinion of the information 
Shirt 

Participant ID : 

dexp2051 
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Ease of use: Photographs and other images 
Think about how much time and effort was involved in finding and making sense of the pictures 
you saw when evaluating the shirt. To what extent do you agree with the following statements 
about the photographs, diagrams, and other images you saw? 

 St
ro

ng
ly 

di
sa

gr
ee

Neutral    

Strongly agree  

The images are easy to use  1 2 3 4 5 6 7 

The images are understandable  1 2 3 4 5 6 7 

The images are easy to interpret  1 2 3 4 5 6 7 

The images are clearly presented  1 2 3 4 5 6 7 

The images are tailored to my needs  1 2 3 4 5 6 7 

It is easy to find the information I need in the pictures  1 2 3 4 5 6 7 

The images made it easy to see what the shirt look like  1 2 3 4 5 6 7 

The images made it easy to see what the shirt will look like on 
me  1 2 3 4 5 6 7 

The images made it easy for me to imagine what the shirt will 
be like to use  1 2 3 4 5 6 7 

Interpreting the images takes too much time  1 2 3 4 5 6 7 

 



 Your opinion of the information 
Shirt 

Participant ID : 

dexp2051 
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Information usefulness: Text and numbers 
Overall, how useful was the text and numeric information provided? Did the product description, 
and the numeric information provided help you to evaluate the shirt? 

The text and numeric information provided… St
ro

ng
ly 

di
sa

gr
ee

Neutral    

Strongly agree  

 helped me to identify important product characteristics  1 2 3 4 5 6 7 

 assisted my performance when evaluating the shirt  1 2 3 4 5 6 7 

 let me make high quality product evaluations  1 2 3 4 5 6 7 

 was useful to me when evaluating the shirt  1 2 3 4 5 6 7 

 helped me to evaluate the shirt effectively  1 2 3 4 5 6 7 

 was the right level of detail for my needs  1 2 3 4 5 6 7 

 

Information usefulness: Photographs and other images 
Overall, how useful were the photographs and other images provided? Did the images help you 
to evaluate the shirt? 

The photographs and other images provided… St
ro

ng
ly 

di
sa

gr
ee

Neutral    

Strongly agree  

 helped me to identify important product characteristics  1 2 3 4 5 6 7 

 assisted my performance when evaluating the shirt  1 2 3 4 5 6 7 

 let me make high quality product evaluations  1 2 3 4 5 6 7 

 were useful to me when evaluating the shirt  1 2 3 4 5 6 7 

 helped me to evaluate the shirt effectively  1 2 3 4 5 6 7 

 were the right level of detail for my needs  1 2 3 4 5 6 7 

 were realistic enough for my needs  1 2 3 4 5 6 7 

 



 Your opinion of the information 
Shirt 

Participant ID : 

dexp2051 
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Overall usefulness of online shop 
Take a moment to think about how useful the computer system you have seen would be if you 
wanted to actually buy a pair of the shirt you saw. The purchase could be a traditional “in 
person” transaction, or via the Internet. How would you describe the overall usefulness of the 
system as a shopping support tool for either type of shopping? 

 

St
ro

ng
ly 

di
sa

gr
ee

Neutral    

Strongly agree  
Using the system fits into my shopping style (when shopping 
for shirt).  1 2 3 4 5 6 7 

Using the computer system would make it easier to shop for 
shirt  1 2 3 4 5 6 7 

I would find the computer system useful when shopping for 
shirt  1 2 3 4 5 6 7 

Use of the system can help me to make a thorough 
evaluation of shirt I examine  1 2 3 4 5 6 7 

Using the computer system would make me more productive 
when shopping  1 2 3 4 5 6 7 

Using the computer system when shopping would enable me 
to evaluate shirt more quickly  1 2 3 4 5 6 7 

I think that using the system fits well with the way I like to 
evaluate shirt  1 2 3 4 5 6 7 

I would recommend this system to others to use when 
shopping  1 2 3 4 5 6 7 

I see this system as a way of enhancing but not replacing 
traditional “in person” shopping  1 2 3 4 5 6 7 

I see this system as a replacement for traditional “in person” 
shopping  1 2 3 4 5 6 7 

 
 
Considering all tasks performed when evaluating shirt, my opinion of the general extent 
to which using this system could assist shopping is… 

Extremely Negative   Neutral   Extremely Positive 
(system hinders evaluation)     (system enhances evaluation) 

 1 2 3 4 5 6 7 

 
 



 Your opinion of the information 
Shirt 

Participant ID : 

dexp2051 
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Amount of research and effort required to choose shirt 

To what extent do you agree or disagree with these statements: 

 

St
ro

ng
ly 

di
sa

gr
ee

Neutral    

Strongly agree

A shirt is a very complex product.  1 2 3 4 5 6 7 

Evaluating shirt requires a great deal of expertise.  1 2 3 4 5 6 7 

I consider many variables when evaluating shirt.  1 2 3 4 5 6 7 

I have a most-preferred brand of shirt  1 2 3 4 5 6 7 

I think there are many differences between brands of shirt.  1 2 3 4 5 6 7 

I would want to find out as much as possible about a shirt 
before buying it.  1 2 3 4 5 6 7 

I would be interested in hearing or seeing an independent 
assessment of a pair of shirt before purchasing one.  1 2 3 4 5 6 7 

Before selecting a shirt I would compare product 
characteristics among different brands.  1 2 3 4 5 6 7 

 

Actual self-image 

To what extent is your choice of shirt based on your perception of how you actually look as 
opposed to how you would like to look? 

 

St
ro

ng
ly 

di
sa

gr
ee

Neutral    

Strongly agree  

I would wear shirt to maintain my current image  1 2 3 4 5 6 7 

I choose shirt based on the way I actually see myself   1 2 3 4 5 6 7 

My choice of shirt is based on what it tells others about me  1 2 3 4 5 6 7 

My choice of shirt is based on how the style fits in with the 
people I mix with  1 2 3 4 5 6 7 

 



 Your opinion of the information 
Shirt 

Participant ID : 

dexp2051 
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Ideal self-image 
To what extent is your choice of shirt based on your perception of how you would like to look? 

 

St
ro

ng
ly 

di
sa

gr
ee

Neutral    

Strongly agree  

My evaluation of shirt is based on an image of my ideal self  1 2 3 4 5 6 7 

I choose shirt based on the way I would like to see myself   1 2 3 4 5 6 7 

The specific style of shirt I would choose has a lot to do with the 
image I would like to have   1 2 3 4 5 6 7 

Making a decision about buying a pair of shirt has a lot to do 
with how I would like other people to think about me  1 2 3 4 5 6 7 

 
 

Overall reasons behind selection 
To what extent do the following statements describe how you choose jeans? 

 

St
ro

ng
ly 

di
sa

gr
ee

Neutral    

Strongly agree  

I would wear shirt as a form of self-expression  1 2 3 4 5 6 7 

For me, shirt are chosen mainly for practical reasons  1 2 3 4 5 6 7 

I would wear shirt as a statement about my personality  1 2 3 4 5 6 7 

I would choose a shirt based on its suitability for a task or 
activity  1 2 3 4 5 6 7 

To me, a shirt should be designed to be used (be practical) 
rather than admired  1 2 3 4 5 6 7 
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