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Abstract

Tao Yang
BRAND AND USABILITY IN CONTENT-INTENSIVE WEBSITES
Our connections to the digital world are invoked by brands, but the intersection of
branding and interaction design is still an under-investigated area. Particularly, current
websites are designed not only to support essential user tasks, but also to communicate
an institution’s intended brand values and traits. What we do not yet know, however, is
which design factors affect which aspect of a brand. To demystify this issue, three subprojects were conducted.
The first project developed a systematic approach for evaluating the branding
effectiveness of content-intensive websites (BREW). BREW gauges users’ brand
perceptions on four well-known branding constructs: brand as product, brand as
organization, user image, and brand as person. It also provides rich guidelines for
eBranding researchers in regard to planning and executing a user study and making
improvement recommendations based on the study results.
The second project offered a standardized perceived usability questionnaire entitled
DEEP (design-oriented evaluation of perceived web usability). DEEP captures the
perceived website usability on five design-oriented dimensions: content, information
architecture, navigation, layout consistency, and visual guidance. While existing
questionnaires assess more holistic concepts, such as ease-of-use and learnability,
DEEP can more transparently reveal where the problem actually lies. Moreover, DEEP
suggests that the two most critical and reliable usability dimensions are interface
consistency and visual guidance.
Capitalizing on the BREW approach and the findings from DEEP, a controlled
experiment (N=261) was conducted by manipulating interface consistency and visual
guidance of an anonymized university website to see how these variables may affect the
university’s image. Unexpectedly, consistency did not significantly predict brand image,
while the effect of visual guidance on brand perception showed a remarkable gender
vi

difference. When visual guidance was significantly worsened, females became much
less satisfied with the university in terms of brand as product (e.g., teaching and
research quality) and user image (e.g., students’ characteristics). In contrast, males’
perceptions of the university’s brand image stayed the same in most circumstances. The
reason for this gender difference was revealed through a further path analysis and a
follow-up interview, which inspired new research directions to unpack even more the
nexus between branding and interaction design.
Mark S. Pfaff, Ph.D., Chair
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Chapter 1. Introduction

Our minds immediately evoke a world of experiences, expectations, values, and
emotions simply by recalling or recognizing a popular brand. From Gap™, Apple™,
Nike™, Google™, NFL™, Gucci™, to MIT, a dynamic ecosystem of brands pervades
our lives to provide memorable and culturally shared landmarks in the complexity of the
marketed world, both physical and virtual. Due to its pervasive and viral nature, web
branding is used today as the fundamental vehicle by which to establish and reinforce a
brand for most companies and institutions (Bolchini, Garzotto, & Paolini, 2008; De
Chernatony & McDonald, 2003). Thus, shaping brand experiences clearly intersects
interaction design on several crucial dimensions. By reinforcing a common assumption,
leading user experience practitioners have argued that the reputation of a brand can be
greatly contaminated by poor website usability (Baty, 2006; Spool, 1996; Spool, 2002).
Marketing professionals have proposed guidelines and frameworks to lead effective
online branding initiatives (Page & Lepkowska-White, 2002; Ries & Ries, 2000;
Simmons, 2007). Both usability and brand, however, are highly complex constructs,
which require a deeper analysis in order to determine how they influence one another.
What we do not yet know is which design aspect of a website affects the communication
of which specific brand attribute (Figure 1). With this knowledge in hand, HCI designers
can greatly expand the impact of their design to achieve better brand communication.

Figure 1. Deconstructing usability and brand identity enables the study of design factors’ effects
on brand perceptions.
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In order to understand the influence of website usability on brand perception, however, I
need to address two fundamental issues related to these two concepts.
First, existing eBranding strategies and frameworks do not cover a systematic evaluation
method (Page & Lepkowska-White, 2002; Ries & Ries, 2000; Simmons, 2007). In other
words, for an existing company or institutional website, how do we get to know its
effectiveness in communicating the company or institution’s key branding messages or
attributes? For example, can Apple’s website successfully communicate to the users its
“think different” culture? Can Subway’s website make users feel as if they want to “eat
fresh” (i.e., Subway’s slogan) at the restaurant? Without a systematic way to capture
how well users perceive these attributes, I am not ready to explore whether and how
users’ brand perceptions are affected by certain website usability factors.
Second, existing perceived usability questionnaires do not capture users’ perceptions on
the usability of the analytical design factors of a website, such as the quality of the
website’s content, structure, navigation, and graphics (Yang, Linder, & Bolchini, 2012). If
I want to manipulate the quality of some of these design factors to see their impacts on
users’ perceptions on certain brand attributes, I need to use a standardized
questionnaire that can capture users’ perceptions on these design factors in order to
ensure that the manipulation is accurate (i.e., only the target factors are manipulated,
other factors are not affected) and sufficient (i.e., the manipulation is noticeable by the
users). The existing perceived usability questionnaires, however, can only be used to
measure more holistic constructs, such as ease-of-use and learnability (Chin et al., 1988;
Lewis, 1995; Kirakowski, Claridge, & Whitehand, 1998; Wang and Senecal, 2008), which
do not provide information on the quality of the specific design-oriented factors.
Accordingly, this dissertation presents three research projects. The first project presents
a systematic approach, known as BREW, used to evaluate the branding effectiveness of
content-intensive websites. The BREW evaluation approach is built upon the Aaker’s
brand identity planning model and HCI user testing techniques. eBranding researchers
can follow the guidelines suggested by BREW to plan and execute a comprehensive
evaluation on the ability of an existing website to communicate key brand identity
attributes and devise improvement or re-design recommendations and strategies based
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on the evaluation results. The components and procedures of the BREW approach are
illustrated by a case study on evaluating the branding effectiveness of the AT&T website.
The second project depicts the full process of developing a standardized questionnaire
to be used to measure the perceived website usability on five design-oriented factors:
content, structure and information architecture, navigation, layout consistency, and
visual guidance. Using this questionnaire, HCI researchers can directly learn which
specific design-oriented aspects of a website need to be enhanced, as opposed to only
knowing whether a website is easy to use as a whole. In addition, in the process of
creating the questionnaire, I identified that, in addition to content, interface consistency
and visual guidance are the two most reliable and uncorrelated website usability factors,
which are good candidates for demystifying the relation between usability and branding.
Based on this finding and part of the BREW evaluation approach, the third project
presents a controlled experiment that investigates how the quality of the interface
consistency and visual guidance of a US state university’s website could affect users’
perceptions of the image of the university. The results of the experiment reveal that
interface consistency does not significantly predict brand image, while the effect of visual
guidance shows a remarkable gender difference. When website visual guidance is
significantly worsened, females become much less satisfied with the university in terms
of brand as product (teaching, research quality, and student support) and user image
(students’ characteristics and social skills). In contrast, males’ opinions toward the
university stay the same in most circumstances. A follow-up semi-structured interview
was carried out to further interpret the experimental findings.
The rest of the chapters in this dissertation are organized as follows. Chapter 2 reviews
the theoretical background of this dissertation, which includes a discussion on the
characteristics and shortcomings of the existing branding and eBranding models and
frameworks, a summary of the related works on investigating the relation between
website design and branding, and a review of the advantages and disadvantages of the
current questionnaire instruments for measuring perceived website usability. Chapter 3
presents the components and procedures of the BREW evaluation approach and a case
study on evaluating the communication effectiveness of the AT&T website. Chapter 4
documents the full process of developing a design-oriented perceived usability
questionnaire, which consists of an expert rating session and two rounds of online field
tests. Chapter 5 presents the controlled experiment and follow-up semi-structured
3

interview on investigating how interface consistency and visual guidance affect brand
image. Chapter 6 summarizes the contributions of this dissertation, while Chapter 7
discusses possible future research directions.

4

Chapter 2. Review of Theoretical Background
This research required an in-depth understanding of both branding and website usability.
Accordingly, in this chapter, I first review the existing models that illustrate the
components or sub-constructs of a branding system, and the strategies that marketers
suggest to take in order to achieve the desired branding effects through the online
channel. Then, in order to understand in what ways and how much the relationship
between website usability and brand perception has been investigated, I review and
analyze the experiments and practitioners’ commentaries that touch on this
phenomenon. Based on these analyses, I introduce evidence to show how the existing
findings could be greatly advanced and articulated by the research in this study. In the
final section of this chapter, I discuss the limitations of the state-of-the-art perceived
usability instruments and give an overview of how the problem has been addressed in
this study.
2.1. Modeling Brand in Communication and Marketing Research
Branding is a core component of the marketing profession. It refers to the activities of
positioning a brand in the right segments of the consumer market, communicating the
related values and promises, and managing the brand in the long term to establish and
strengthen its relationship with its target customers (Healey, 2008). In order to effectively
conduct these branding activities, the first thing to understand is what a brand actually is
and what elements or aspects it encompasses. Aaker (1991) defined a brand as follows:
- A distinguishing name and/or symbol (such as a logo, trademark, or
package design) intended to identify the goods or services of either one
seller or a group of sellers, and to differentiate those goods or services
from those of competitors. This definition implies that a brand is embodied as a name or symbol that embraces the
rich information that creates a brand’s unique identity that customers can recognize or
use to distinguish it from other, similar brands. Brands have been studied from various
angles and broken up into different sets of sub-constructs. Typically, three of the most
well-known brand models are reviewed below.
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De Chernatony’s (2001) branding model suggested an iterative procedure for creating,
implementing, and evaluating a brand. The model first focuses on a strategic, long-term
vision of the purpose and values of a brand and the future market in which the brand will
need to survive and win. Then, the organization who owns the brand will need to
develop a type of working culture congruent with the brand vision. For example, if one of
the values of the brand is efficiency (e.g., DHL or FedEx), then, having a slow working
style on the part of the staff will bruise the brand’s image. Based on the brand vision and
the intended organizational culture, marketers should devise actionable branding
objectives, analyze the competitive market environment, and define the core attributes of
the brand. With the above stages accomplished, the branding plan should be preassessed inside the organization, and then launched into the market. The performance
of the brand should be evaluated over time.
De Chernatony’s model focused on an entire brand management process. Although it
also included a final, eight-element sub-model to be used to map a full-fledged brand, it
focused more on describing generic branding issues, such as symbol design, risk
management, and legal protection. The research in this study used a more analytical
model in order to investigate the essential components of a fully-developed brand.
The brand equity model presented by Aaker (1991) highlighted the “assets and liabilities”
(Aaker, 1991, p. 15) that a brand can bring to the related product or services. These
“assets and liabilities” have to do with five brand equity aspects:
•

Brand loyalty: Customers become loyal to a brand if they are satisfied with the
related product or services. They are likely to buy the same brand repeatedly and are
relatively tolerant of moderate price changes. Brand loyalty might be a negative sign
for competitors because it generally requires a higher investment in their own brands
in order to attract new customers than it does to maintain loyal customers.

•

Brand awareness: Before buying a product, customers usually have in mind a set of
brands that they want to consider. These brands are known as the “consideration set”
(Solomon, 2008, p. 337). Brand awareness focuses on whether a brand has secured
a place in the target customers’ consideration set and whether it has a good position
in the set. Advertising is one of the most effective ways for raising brand awareness
(Solomon, 2008).
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•

Perceived quality: The characteristics of a product or type of service are prespecified by inventors, managers, or marketers; however, how these characteristics
are actually perceived by customers is a different story. Positive perceptions might
result in higher purchase intentions and brand loyalty (Aaker, 1991). In contrast,
negative perceptions can be quite difficult for a brand to recover from (James, 2010);

•

Brand associations: A brand is often depicted by customers through a variety of
associations, including its associations with a country, type of personality, or
spokesperson. One of the most typical examples is sports clothing brands, such as
Nike and Reebok, which usually associate their products with popular sports stars in
order to show how well their products can support athletic performances.
Establishing appropriate brand associations is an effective way to form intended
brand images in the target customers’ minds.

•

Proprietary brand assets: This aspect focuses on the assets that can help a brand
avoid competitor erosion, which includes “patents, trademarks, and channel
relationships” (Aaker, 1991, p. 21). Some of these assets can provide legal
protection to the names, symbols, or core techniques of an institution.

The brand equity model offers a comprehensive view of all of the properties of a brand.
Within the model, this research focused primarily on customers’ opinions of product
characteristics (perceived quality) and the associations that customers make between
the brand and other entities or personality traits (brand associations). In other words, this
research investigated the concept of brand perception, which focuses on how a brand is
perceived by customers (Berger, Draganska, & Simonson, 2007; Wänke, Herrmann, &
Schaffner, 2007).
In order to understand brand perception, we must first get to know which characteristics
and brand associations a brand would like customers to perceive. This question can be
answered using the brand identity planning model (Aaker, 1996), which consists of the
following key sub-constructs:
•

Brand as Product: The soul of a brand is the characteristics of the products and
services it represents, which include the products’ quality, functions, and appearance.
For example, Pringles have been characterized as less greasy (or healthier) than
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other chips on the market and its stable paper package guarantees that the chips
can be kept whole upon delivery to customers.
•

Brand as Organization: These are the traits that customers associate with the
organization that owns the brand. Typically, the organization possesses more longheld characteristics than those associated with the products. For example, Procter &
Gamble, who owns the Pringles brand, is known as a large company with a strong
R&D capacity and broad coverage of product categories.

Figure 2. Aaker’s (1996) Brand Identity Planning Model.

•

Brand as Person: Similar to humans, brands also have their own personalities. Aaker
(1996) suggested that brand personality can span five general dimensions: “sincerity,
excitement, competence, sophistication, and ruggedness” (Aaker, 1996, p 144).
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Levi’s, for example, can be associated with a tough, durable, and frugal personality.
Peoples’ tendencies to anthropomorphize brands reflect the need of establishing
deep, long-term relationships with the brand, its products and the experience it
engenders.
•

User Image: User image focuses on the typical characteristics of the main user
group of a particular brand. In other words, how are the loyal customers of a brand
perceived by people? For example, Louis Vuitton is considered to be an upper class
brand, owned by those individuals into fashion who have a high social status.
Another example can be found in famous slogans intended to shape users’ images
of particular brands, such as Apple’s “Think Different” and Nike’s “Just Do It.” The
user image may or may not be congruent with the brand’s personality (Parker, 2009).
For example, Levi’s user image has been associated with being urban, hip, and
contemporary, but not frugal and durable.

•

Brand as Symbol. A symbol is the visual identifier of a brand. A good symbol is easily
recalled or recognized by customers. Known examples include McDonald’s big shiny
M and Apple’s bitten apple.

As indicated by Aaker’s model (Figure 2), by analyzing the market environment (e.g.,
competitors, customers, and the brand itself), marketing professionals are able to define
the identity of a brand based on the five constructs reviewed above. Then, the attributes
of the brand are refined and enriched by analyzing the potential benefits (value
proposition), credibility issues, and expected brand-customer relationship. The fullydeveloped brand identity system is specialized or adjusted afterward to fit into the
particular characteristics of the targeted customer types (brand position). In the end, the
finalized branding plan is executed both in terms of designing the actual product and
services and through other promotional and communication channels, such as
advertising, event sponsorship, and the web. The performance of the brand can be
tracked and evaluated in regard to the awareness, perception, trustworthiness, and
customer loyalty of the brand.
In this research study, the brand identity planning model was used to describe the
various attributes of brand perception. This model is more analytical than De
Chernatony’s procedural model in terms of formulating a fully-developed brand and more
focused than the brand equity model.
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2.2. Online Branding Strategies and Frameworks
Most of the exiting eBranding frameworks are put forward by marketing professionals
(De Chernatony, 2001; De Chernatony & Christodoulides, 2004; Page & LepkowskaWhite, 2002; Ries & Ries, 2000; Simmons, 2007). First, these frameworks try to
differentiate eBranding from bricks and mortar branding. Ries and Ries (2000)
suggested that one of the main differences between eBranding and bricks and mortar
branding can be described as “the law of singularity” (Ries and Ries, 2000, p. 73). That
is, in bricks and mortar stores, the retailers might carry at least two competing brands as
leverage for their businesses to succeed. For example, if a supermarket manager cannot
persuade Coca-Cola to participate in a weekly promotion, s/he can always resort to
asking Pepsi (Ries & Ries, 2000). In contrast, on the Internet, a manufacturer could sell
its product directly to customers without having to go through a retailer. Therefore, less
dominant brands might completely lose their chances. For example, customers might
always use their favorite ecommerce website (e.g., Amazon) without bothering to
consider a secondary choice. Although this law is not true for every product category
and was more applicable to the less mature, online market that existed a decade ago,
instead of the one that exists today, it illustrates the more intimate relationship between
a brand and its customers on the Internet than in real life – transactions are not
necessarily mediated by retailers any more.
Another important characteristic of eBranding is interactivity (De Chernatony, 2001; Ries
& Ries, 2000). Some offline branding methods, such as newspaper advertisements and
TV commercials, put customers into a more passive role. Customers mostly just read or
watch what is presented to them without needing to respond to or take control over
anything. Websites, in contrast, give users the freedom to decide where they want to go
and what they want to see in a complex information structure (De Chernatony, 2001;
Solomon, 2008). They allow users to “feel, taste, and smell” a brand without actually
going to a bricks and mortar store (Solomon, 2008, p. 7). This point explains, from a
branding perspective, the importance of making a website easy-to-use.
Besides closer brand-customer relationship and interactivity, De Chernatony’ eBranding
framework also stresses the need to build online customer communities because web
users value their capacity to exchange thoughts with other users (De Chernatony &
Christodoulides, 2004). Simmons (2007) highlighted the importance for a company to
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understand the moral, ethical, and emotional values that are highly regarded by
customers and the need for the company to convey these values through its website.
Page and Lepkowska-White (2002) showed that the communication of customerrecognized values can be greatly influenced by four web design attributes: accessibility,
navigation, quality of content, and customizability.
Existing eBranding frameworks are devoted to answering the questions of what to do
and how to do it in order to devise strong eBranding plans and strategies. These
frameworks fail to take into consideration, however, the question of how well the plans
and strategies can help effectively communicate the intended identity of a brand. More
specifically, how well an organization’s website can communicate the organization’s
identity traits? Does the website have a positive or negative impact on the image of the
organization? If it is negative, how can the website be improved or redesigned? In order
to answer these questions, an eBranding evaluation method should be developed in
order to systematically assess the branding effectiveness of an existing organizational
website and provide practical recommendations for improvement (Chapter 3).
2.3. Reciprocal Effects of Website Visiting and Brand Perception
Research has been conducted to study how engagement with a known brand affects a
user’s judgment of a website and its usability (De Angeli, Hartmann, & Sutcliffe, 2009).
Users with positive opinions toward a brand give significantly better usability and
aesthetics ratings than those who hold negative opinions.
This research (Chapter 5) investigates an opposite issue, which may have a broader
impact: how the quality of design may affect the perception of the brand. Existing studies
explore this issue from a relatively holistic perspective. That is, either website design
quality or brand perception is considered a single-dimensional construct. For example,
an overall positive attitude toward a website could make users attach more positive
personality traits to a brand, such as sincerity (Müller & Chandon, 2003) and
innovativeness (Müller & Chandon, 2004). It is unclear, however, which aspect of the
design (e.g., content, graphics, or navigation) gives users a more sincere or innovative
feeling. Similarly, using a survey of the users of an online book store, Da Silva and Alwi
(2008) found that “corporate brand image” is significantly affected by four qualities of a
website: “ease of use, security, personalization, and customer care” (Da Silva and Alwi,
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2008, p. 1052). Neither corporate brand image nor ease of use is broken down into more
specific aspects. Lepp, Gibson, and Lane (2011) demonstrated a successful case in
which prospective visitors’ perceived risk of a tourist destination (i.e., Uganda) was
significantly reduced after visiting the tourist destination’s official website. Capitalizing on
the study results, the authors proposed a five-dimensional model to help reducing
tourists’ perceived risk. The model, however, focused more on the causes of the
problematic images of African countries (e.g., cultural barriers) than on website design.
In addition, Macias (2003) investigated the importance of interactivity on the
persuasiveness of online advertisements. However, interactivity is also a relatively highlevel construct.
In addition to lacking a higher level granularity, most related works utilize existing brands
and websites as test beds. A key limitation of this approach, however, is the lack of
control over users’ prior brand knowledge. In particular, Lee, Hong, and Lee (2004)
suggested that people who are highly knowledgeable about a brand are unlikely to
associate its image to the quality of the brand’s website. Jansen et al. (2007; 2009)
indicate that the reputation of a search engine can affect users’ perceived quality of the
search results: users give higher ratings to the search results from a famous than from a
less-known search engine, although the search results are the same (Jansen, Zhang, &
Schultz, 2009; Jansen, Zhang, & Zhang, 2007). Therefore, in order to see the pure
effects of website design quality on brand perceptions, users’ prior brand knowledge
must be strictly controlled. In Chapter 5, I used a fictitious, generic brand name to
minimize the impact of prior brand knowledge.
2.4. Usability for Branding
HCI practitioners are aware of the relevance of branding to the interaction design field.
Marcus (2011) suggested that “user experience professionals can benefit from learning
more about branding’s role in managing customer experience” (Marcus, 2011, p. 32). He
also highlighted the usefulness of establishing branding models from interaction
designers’ perspective: “[these models] might be especially useful to help the CHI
community understand the substance and benefit of branding” (Marcus, 2004, p. 19). In
terms of eBranding, HCI practitioners particularly stress the role of website usability.
Spool (1996; 2002) suggested that, most of the time, users’ online behaviors are goaloriented. Their perceptions of a brand are more determined by whether the brand’s
12

website can help them achieve their goals than whether the website is aesthetically
pleasing. Baty (2006) expressed similar thoughts and found that errors that occurred
during web browsing might have a damaging impact on brand image. McGovern (2001)
highlighted the importance of website content and showed that users’ main online
activities were focused on content gathering. Therefore, content was the main vehicle for
conveying branding messages. In addition, given the exponential growth of online
information, content should be well written in order to attract users.
As shown above, the impact of website usability on branding has been often raised by
practitioners in the past two decades. Surprisingly, this important issue has received
limited empirical scrutiny to date. For example, a previous research study has addressed
the relationship between usability as a whole and brand values (Bolchini, Garzotto, &
Sorce, 2009), with the known limit of not providing analytical guidance on which factors
of usability most affect brand perception. Subsequent work (Garzotto et al., 2010)
studied aesthetic attributes as elements of perceived usability and their effect on brand
perception. Key limitations remain as to the lack of control over prior brand knowledge
and the confounding variables derived from a variety of website domains investigated.
2.5. Methods for Capturing Perceived Usability and Their Limitations
The ISO’s (International Organization for Standardization) definition of usability is “the
effectiveness, efficiency and satisfaction with which specified users can achieve
specified goals in particular environments” (ISO 9241-11, 1998). From the users’
perspectives, how they judge the usability of a product is described as perceived
usability. McGee, Rich, and Dumas (2004, p. 909) suggested that perceived usability is
“the users’ perception of how consistent, efficient, productive, organized, easy to use,
intuitive, and straightforward it is to accomplish tasks within a system.” One of the most
popular ways to measure perceived usability is to ask users to complete a questionnaire
through which they can provide their own ratings toward predefined usability aspects of
a product.
Through a survey on the existing literature on perceived usability questionnaire
development, I found that three main types of perceived usability questionnaires exist:
universal perceived usability questionnaires, perceived usability questionnaires for
websites, and perceived usability questionnaires for mobile applications. In the following
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sections, I will comprehensively review the typical questionnaires in those three
categories and, then, by comparing them with heuristic usability evaluation (analytical
usability), I will suggest one of the major limitations that the existing perceived usability
questionnaires have.
2.5.1. Universal Perceived Usability Questionnaires
Some of the perceived usability questionnaires could be used to evaluate the usability of
any type of electronic product. Considering usability as a generic concept, these
questionnaires focus on the most common usability experiences.
The Practical Heuristics for Usability Evaluation (PHUE) questionnaire was developed by
Perlman (1994) and decomposed the concept of perceived usability into three subconcepts: learning, adapting to the user, and feedback and errors. These sub-concepts
were adapted from Nielsen’s (1993) 10 heuristics and Norman’s (1990) seven principles.
On average, four measurement items were used to capture each sub-concept. Each
item was assessed on a 7-point semantic differential scale (from Bad to Good) and “Not
Applicable” in case an item was not relevant to a specific product. However, this
questionnaire has not been validated using standard psychometric methods and is more
suitable for assisting usability experts to conduct heuristics inspection rather than to
assess perceived usability.
The USE questionnaire (Lund, 2001) operationalized perceived usability into four
dimensions through an exploratory factor analysis: usefulness, ease of use, ease of
learning, and satisfaction. The questionnaire items were either elicited from existing
literature or created through brainstorming. Seven-point Likert scales (from Strongly
Disagree to Strongly Agree, and Not Applicable) were used to measure these items. The
questionnaire was empirically validated by asking users to evaluate the usability of a
number of products. However, the validity of the questionnaire has not been doublechecked through a confirmatory factor analysis, which is also a critical stage for
developing standardized questionnaires.
The QUIS (Questionnaire for User Interface Satisfaction, Chin et al., 1988) captured the
perceived usability of information systems from five aspects: overall reaction to the
software, screen, terminology and system information, learning, and system capabilities.
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This questionnaire is highly reliable and valid because it has already been tested and
validated many times by applying it to the evaluation of different types of products (Chin
et al., 1988). Various semantic differential scales are used to assess the items in this
questionnaire. For example, the item “reading characters on the screen” is measured on
a 9-point semantic differential scale from Hard to Easy. However, the QUIS
questionnaire was developed 20 years ago; therefore, its reliability and validity need to
be retested with state-of-the-art digital products.
The Perceived Usefulness and Ease of Use (Davis, 1989) questionnaire was developed
based on the assumption that how much users would like to use an information system
depends upon how much the system is useful and easy to use. Then, according to the
definitions of “usefulness” and “ease of use” in the existing literature, candidate
questionnaire items were created and tested either with finished electronic products or
prototypes (e.g., to test a design concept would be useful and easy to use in the future).
This questionnaire is more suitable for measuring the overall user experience than
detecting specific usability problems.
Computer Usability Satisfaction Questionnaires (Lewis, 1995) contain a set of four
questionnaires developed by IBM. Most of the items in these questionnaires were
created by usability professionals based on their experiences developing and evaluating
computational systems. These questionnaires were designed to serve different purposes:
the After-Scenario Questionnaire and Printer-Scenario Questionnaire were used to
capture users’ feelings toward performing scenario-based tasks on an information
system, whereas the Post-Study System Usability Questionnaire and Computer System
Usability Questionnaire (CSUQ) were used for evaluating users’ “overall satisfaction”
(Lewis, 1995), including system usefulness, information quality, and interface quality.
However, one limitation of the Post-Study System Usability Questionnaire and CSUQ is
that the scope of the “interface quality” is broad, whereas only three items were used to
measure this construct. This is not enough to reflect the complexity of the interface
design of a computational system.
The SUS (System Usability Scale) is a short questionnaire (only 10 questions)
developed by Brooke (1996) and aimed at quickly and reliably assessing the usability of
information systems. Brooke suggested that the results of usability evaluations vary
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significantly according to the context of where a system is used, such as within a
selected user group, task scenarios, or social context. Therefore, instead of developing a
lengthy questionnaire trying to cover every circumstance of usability, what practitioners
truly needed was a simple, but reliable tool that could capture the essence of the
usability of a system in a brief time period. Based on this idea, only 10 well-refined and
extensively tested items were created for the SUS. As purposed by Brooke, the SUS
was more useful for practitioners who expected quick results than researchers who
wanted to get a comprehensive view of system usability. In order to further shorten the
SUS scale and align the questionnaire items with the ISO (1998) definition, the Usability
Metric for User Experience (Finstad, 2010) was developed, which is a four-item
questionnaire that measures effectiveness, satisfaction, efficiency, and overall usability.
The Purdue Usability Testing Questionnaire (PUTQ; Lin, Choon, & Salvendy, 1997) was
developed based on the theory of human information processing. By considering
human–computer interaction as a process in which users perceive and process the
information delivered by the interface of an information system, Lin et al. (1997) elicited
eight critical factors: compatibility, consistency, flexibility, learnability, minimal action,
minimal memory load, perceptual limitation, and user guidance. In order to measure
these factors, 100 measurement items were created based on the existing usability
guidelines and principles. The advantage for the PUTQ is that it offers an exhaustive list
of usability issues for information systems. The disadvantage, however, is that it is
difficult for users to stay focused when attempting complete the entire questionnaire.
The questionnaires reviewed above are applicable to the evaluation of any type of
electronic product. However, most of them are too general to be suitable for evaluating
domain-specific usability dimensions. For example, most of these questionnaires do not
capture the concept of navigation, which is critical for website usability. Although the
PUTQ provides a list of 100 items that cover almost every aspect of any product, it takes
too long for users to finish. As a solution to this problem, domain-specific perceived
usability questionnaires were developed.
2.5.2. Perceived Usability Questionnaires for Websites
WAMMI (Website Analysis and Measurement Inventory) is one of the most popular
services for websites evaluation. It not only provides a questionnaire, but also a large
16

database of analytical evaluation methods. Capitalizing on these tools and resources, it
can generate a systematic evaluation report for a specific client’s website. The WAMMI
questionnaire covers five “ease of use” factors (Kirakowski, Claridge, & Whitehand,
1998): attractiveness, control, efficiency, helpfulness, and learnability. In order to
measure each of these factors, candidate measurement items were created by
interviewing website professionals and users. Then, the candidate items were applied to
the evaluation of a number of real-world websites for extensive testing and validation
(Kirakowski, Claridge, & Whitehand, 1998).
Wang and Senecal’s (2008) perceived website usability questionnaire focused on three
usability dimensions: ease-of-navigation, speed, and interactivity. In addition, noticing
that “perceived disorientation” (i.e., getting lost in a website) was a different construct
from ease of use, Ahuja and Webster (2001) created ten measurement items in an
attempt to capture the two concepts separately. The items were created by
brainstorming with graduate students who were majoring in information systems and
surveying existing literature that investigated perceived disorientation.
2.5.3. Perceived Usability Questionnaires for Mobile Applications
Ryu and colleagues (2005; 2006; 2007a; 2007b) conducted a series of studies in order to
develop a Mobile Phone Usability Questionnaire. Based on the current standards and
research on mobile phone usability, the preliminary questionnaire was developed by
collecting relevant measurement items from existing usability questionnaires (Ryu &
Smith-Jackson, 2005). Then, the questionnaire was further tested and standardized
using a larger sample using statistical and analytical methods (for further details, see
Ryu and Smith-Jackson (2006)). In addition, their most recent studies showed that,
among the six core dimensions of their questionnaire, the efficiency and control
dimension most influenced the users’ decisions in regard to evaluating the usability of a
mobile phone (Ryu et al., 2007a, Ryu et al., 2007b).
2.5.4. Evaluation-Design Alignment Gap
In order to capture the concept of perceived website usability, I began by looking into the
existing perceived usability questionnaires reviewed above. However, I found that few
questionnaires were specifically designed for assessing websites and those that were
designed that way were either unavailable to the public (WAMMI) or did not
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comprehensively cover all the possible aspects of a website (e.g., Wang and Senecal
did not assess website content). More importantly, by comparing these perceived
usability questionnaires with analytical usability evaluation methods (e.g., heuristic
evaluation), I found that these questionnaires were limited in terms of the interpretability
of the evaluation results and the quickness to inform redesign or improvement strategies.
Yang, Linder, and Bolchini (2012) defined this problem as an Evaluation-Design
Alignment Gap.
Let us consider the following scenario. A web designer receives a usability testing report
in which the following finding is reported in the results section of a perceived usability
questionnaire: 80% of the participants strongly disagreed that the interaction with the
system is clear and understandable. This type of finding clearly diagnoses a problematic
aspect of the user experience with the system. It fails, however, to inform the evaluators
and designers about one fundamental concern, which can be summarized by the
questions “What should we do with this finding?” and “How can this finding lead us to
consider new design requirements?”

Figure 3. Addressing the Evaluation-Design Alignment Gap can help relate usability problems to
the analytical composition of the system design.
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This scenario is a good illustration of the Evaluation-Design Alignment Gap. In simple
terms, the Evaluation-Design Alignment is the property of a usability instrument to
gradually drive the evaluation activity toward requirements for redesign. The more the
evaluation feedback is generic and not conducive to recommend actionable design
requirements, the poorer the Evaluation-Design Alignment. In the example just noted,
which components of the design are perceived as not clear and understandable? Is it the
system of labels, or is it the overall navigation architecture? Is it the content presented?
Is it the graphical layout of the information? Once these aspects are clarified, we then
notice that the notion of clear and understandable means different things when applied
to different design elements: labels that are perceived as not clear may be ambiguous,
vague, redundant, or too technical. Navigation that is perceived as unclear may provide
poor orientation or excessively deep hierarchies. Unclear graphical presentations may
indicate issues concerned with visual ordering, consistent layout grids, alignment and
spacing of the elements, and so on.
A usability problem, defined as an obstacle to a satisfactory, efficient, and effective use
of the system, invariably features two components: the perceived manifestation of the
obstacle on the actual user experience (i.e., usability phenotype) and the actual defect(s)
of system design that is causing the problem (i.e., usability genotype) (Lavery, Cockton,
& Atkinson, 1997; see Figure 3). Whereas analytical evaluation methods (e.g., expert
reviews, heuristic inspections, and formal evaluations) tend to unveil the nature of the
system design defects (i.e., the space of the usability genotype), user-based evaluations
(e.g., usability testing, perceived usability questionnaires) tend to capture what problems
users perceive or encounter in their experiences with the system.
Usability problems—as captured by existing perceived usability questionnaires—emerge
at the level of the usability phenotype. Eventually, however, evaluators need to identify
the cause of this problem in terms of design defects. The target space to be investigated
then moves from the usability phenotype to the genotype (i.e., the set of analytical
design components that constitute the system under evaluation). What instruments can
be developed to bridge this Evaluation-Design Alignment Gap? How can evaluators and
designers be supported in seamlessly and systematically relating the user-reported
findings into actionable design drivers? These questions are addressed in Chapter 4 –
DEEP: DEsign-oriented Evaluation of Perceived website usability.
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In the following chapter, I present an evaluation approach for systematically evaluating
the branding effectiveness of content-intensive websites. This approach attempts to
address the research problem discussed in section 2.2 (i.e., existing eBranding
frameworks do not cover systematic evaluation methods).
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Chapter 3. BREW: A Systematic Approach for Evaluating the Branding
Effectiveness of Content-intensive Websites
A systematic evaluation approach is a necessary supplement for existing online
branding methods (Chapter 2, Section 2.2). It allows eBranding professionals to evaluate
the branding effectiveness of their current web applications and make redesign or
improvement strategies accordingly. In previously published works (Bolchini, Yang, &
Garzotto, 2009; Yang & Bolchini, 2010), a preliminary evaluation framework was
developed in order to explore the feasibility of devising such an approach. This
framework proposed a step-by-step guide by which to prepare the related eBranding
evaluation instruments (e.g., task scenarios and questionnaires), conduct the evaluation
with targeted users, and analyze the results. More importantly, the framework showed a
high potential in regard to supporting the intended eBranding evaluation purposes when
it applied to the evaluation of two real-world branded websites (Bolchini, Yang, &
Garzotto, 2009). In spite of these promising findings, however, this framework has two
major limitations:
1) The framework is not supported by a robust branding theory. The method that it used
to analyze the key attributes of a brand is not systematic enough. For example, it
does not take into account user imagery (Aaker, 1996).
2) The framework does not provide enough guidance to interpret the evaluation results.
It is up to an eBranding researcher to decide whether the score that a brand attribute
received is high or low, and no illustration is provided in regard to how the evaluation
results can be used to improve website design.
In this chapter, I propose an enhanced version of this evaluation framework by
solidifying it with Aaker’s brand identity planning model (Aaker, 1996) and substantially
strengthening the results interpretation section. The name of the improved evaluation
approach is BREW: A systematic approach for evaluating the BRanding Effectiveness of
content-intensive Websites.
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3.1. The BREW eBranding Evaluation Approach
The goal of the BREW evaluation approach is to evaluate how well a company or an
institution’s website can communicate the company or institution’s key branding
attributes. This approach can be used by any company or institution that wants to check
whether any of their branding attributes are not effectively communicated by their
websites and come up with practical improvement strategies. The BREW approach
consists of five phases: brand attribute inspection, brand perception questionnaire
composition, task design, user test, and results analysis (Figure 4). In order to illustrate
how each phase can be conducted, the BREW approach was applied to a case study on
evaluating

of

two

branded

websites:

AT&T

(www.att.com)

and

Verizon

(www.verizon.com). The reason why I used two branded websites (instead of only using
one) is explained below.
•

As suggested by existing branding evaluation methods, the most effective way to
assess the performance of a brand is to compare it to its competitors (Ambler, 2003;
De Chernatony, 2006; De Chernatony & McDonald, 2003). The aim of a brand is to
perform equally to or better than its competitors, but not necessarily strive to achieve
optimal status. For example, if most of the mid-level pc laptops on the market have
an Intel® Core™ i3 processor, a pc laptop in the same price range may win with an
Intel® Core™ i5 processor, but does not need to have an i7 processor to win in the
market. BREW partly adopted a similar strategy: if the average score that a brand
received on a particular attribute is equal to or better than that of its competitors, it is
considered that the attribute is satisfactorily perceived. For example, suppose we
evaluate the sincerity of a brand on a 10-point scale. If the main competitor of the
brand received a sincerity rating of 6/10, then the brand may only need an equal or
slightly higher rating (e.g., 6.5/10) to stay competitive in the market. It is unnecessary,
at least in a certain period, for the brand to make substantial improvements to try to
achieve the highest possible score (i.e., 10/10). Therefore, to use the BREW
approach to evaluate the branding effectiveness of a website, only knowing the
evaluation results (brand perception ratings) of the website under evaluation is not
enough. In order to interpret the results, an eBranding researcher should at least
know how well a main competitor’s website performs in communicating similar brand
attributes.
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•

In the case study, AT&T was taken as the website under evaluation. Verizon was
chosen among the competitors of AT&T (Yahoo! Finance, 2013) because it has the
most similar market cap and revenue to AT&T. In this way, the evaluation results of
the two branded websites were more comparable, and it made more sense for the
research to interpret the branding effectiveness of the AT&T website when compared
to the Verizon website.

It is worth noting that the main aim of the case study is to showcase the BREW
approach in action. Some of the materials used may not truly reflect the actual branding
objectives of the company. Real-world evaluation projects should be conducted by a
company’s web user experience and marketing team, as they have a more thorough and
accurate understanding of their own brand and website.

Phase One:
Brand Attribute
Inspection

Phase Two:
Brand Perception
Questionnaire
Composition

Phase Three:
Task Design

Phase Four:
User Test

Phase Five:
Results Analysis

Generate

Used to
Support

BrandingDesign Map

Making Improvement
Recommendations

Figure 4. An overview of the BREW evaluation approach.

3.1.1. Phase One: Brand Attribute Inspection
Before starting the evaluation, the marketing team of the organization who owns the
brand needs to clearly define the intended identity of the brand (i.e., the perceptual
objective of the branding practice). The creation of this definition could be done with the
help of Aaker’s brand identity planning model (Aaker, 1996). The marketing team
members could ask themselves the following questions to classify the brand’s identity
attributes into four categories:
•

What are the key product characteristics that the brand wants its customers to know?
(Brand as Product).

•

Does the organization or company that owns the brand have any long-held beliefs? If
so, what are those beliefs? (Brand as Organization)

•

What are the characteristics of the target users/customers of the brand? (User Image)
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•

If we consider this brand to be a person, how does s/he want other people to think of
him/her? (Brand as Person)

The BREW evaluation approach does not cover the “Brand as Symbol” dimension
(Aaker, 1996) because that dimension has more to do with the graphical design of the
symbol of a brand. The effectiveness of a symbol is unlikely to be affected by how a
website is designed, as long as the symbol is placed in a visible area on the website
interfaces.
In order to illustrate the BREW evaluation, the case study elicited AT&T’s brand identity
attributes from its published materials, including its online company profile, value
statement (AT&Ta, 2013), and recent TV commercials. These materials are either
published on AT&T’s official website or its YouTube channel (AT&Tb, 2013). I read
and/or watched these materials, identified the key brand attributes, and categorized
them into Aaker’s system. The complete brand identity system for AT&T is shown in
Table 1. A total of 36 key brand identity attributes were collected. Again, I used these
attributes to show how BREW works. In real-world scenario, the brand identity system
should be developed by the marketing team of the company.
Table 1. Eliciting AT&T’s key brand identity attributes.
Brand as Product
1. Innovative Products

Brand as Organization
12. Committed to Innovation

Brand as Person
20. Valuable

User Image
32. Fast

2. Reliable Products

13. Understands What Its Customers
Want

21. Creative

33. Ambitious

14. Delivers What
Want

Its

22. Caring

34. Confident

23. Adventurous

35. Saving

15. Makes Things
Customers

Easy

24. Righteous

36. Young

3. High-Quality Products
4. Innovative Services
5. Reliable Services
6. High-Quality Services
7. Highly International Services
8. Has the
Network

Nation's

Largest

4G

9. Operates the Nation's Largest Wi-Fi
Network
10. Provides a Better TV Experience
11. Provides Excellent Customer Care

Customers
For

Its

16. Empowers Its Customers To Use
Technology Safely
17. Empower Its Customers To Use
Technology Securely
18. Committed To Do the Right
Thing
19. Connects Their Users To the
World In Which They Live and
Work

25. Reliable
26. Secure
27. Successful
28. Leader
29. Supportive
30. Understanding
31. Intelligent

The main practice of Phase One is to conduct a brand attribute inspection of the website
under evaluation to see whether and how a brand attribute is conveyed by it. The
inspection can be conducted using the following steps:
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1) Find or create a sitemap for the branded website under evaluation.
2) Create a new spreadsheet and list all of the brand identity attributes in the left
column.
3) Insert several new rows at the top of the spreadsheet (Figure 5).
4) Starting from the first branch of the sitemap, list the titles of the related webpages
horizontally at the top of the spreadsheet and clearly mark to which branch each
page belongs.
5) Inspect the content and design of each page in order to determine whether it can
communicate one or several of the brand identity attributes. Check (“X”) all relevant
attributes on the sheet. The following two criteria can be used for deciding whether a
brand identity attribute is conveyed by a page.
a. The brand attribute or its synonym is directly communicated through the text,
pictures, or embedded video clips. For example, on a number of pages within the
website, AT&T explicitly mentioned that its products have high reliability (reliable)
and “come at great value” (valuable).
b. The brand attribute is not directly conveyed in verbatim or in synonym, but
implicitly communicated using analogies, metaphors, or non-verbal cues (e.g.,
via the color scheme or specific design features). The brand attribute should be
easily perceived by the users even if it is implicit. For example, the pop-up live
chat on almost every page of the AT&T website implies one aspect of excellent
customer care. Also, the special offers (e.g., the Mother’s Day offers) on AT&T’s
homepage may suggest that AT&T understands and delivers what its customers
want.
The steps above can also be applied to a selected set of branches if the entire site is not
going to be evaluated. In order to enhance the inter-rater reliability, the inspection should
be conducted separately by at least three eBranding experts. Then, they should conduct
a consolidation session in order to compare and consolidate the inspection results. The
final inspection map must be agreed upon all three experts.
In the case study, four branches of the AT&T website were inspected: Digital TV, High
Speed Internet, Home Phone, and Wireless Cell Phones & Devices. A snippet of the
inspection results is shown in Figure 5.
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Figure 5. Inspecting where the branding identity attributes are communicated within the website.

The significance of this inspection is two-fold. First, it offers a round of expert-based
evaluation (similar to a heuristic evaluation). An eBranding expert can directly point out
which brand identity attributes are not embedded in or effectively communicated by the
website. These findings can serve as a complement to the user test in Phase Four. For
example, as highlighted in Figure 5, two of the brand identity attributes, highly
international services and righteous, are not embedded in most of the webpages, which
may weaken the users’ perceptions. Second, this inspection reveals the locations of the
brand identity attributes in the website, which not only illustrates the intensity of a brand
identity attribute being communicated by the website, but also provides a map by which
to interpret the users’ test results in Phase Five. For example, in case the attribute
valuable is not well-perceived by users (Figure 5), researchers may follow the map to
check the actual pages where the attribute is embedded in an attempt to discover why
these pages did not communicate the attribute well.
3.1.2. Phase Two: Brand Perception Questionnaire Composition
The main objective of this phase is to transform the elicited brand identity attributes into
a brand perception questionnaire. This questionnaire will be used in Phase Four to
capture users’ opinions toward a brand after using the brand’s website. Since it is
possible that users will not know a certain aspect about a brand, the questionnaire can
start with the following instruction:
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Based on your experiences with the website, please fill out the following questionnaire
regarding your opinions toward [name of the brand]. It is possible that you will not know
every item listed below. If that is the case, please provide a reasonable guess according
to your impression of the website.
Then, the brand identity attributes related to brand as product and brand as organization
can be transformed into short statements with each statement measured by a 5- or 7point Likert scale that ranges from strongly disagree to strongly agree. For example, the
brand identity attribute innovative products can be transformed into the following
questionnaire item:
The products that AT&T provides are innovative.
Strongly Disagree ------- 1 ------- 2 ------- 3 ------- 4 (I don’t know/neutral) ------- 5 ------- 6 ------- 7 ------- Strongly Agree

The attributes related to user image do not focus on the brand itself, but on the
characteristics of the brand’s users. Therefore, before asking the test participants to rate
the user image attributes, a clear instruction, such as that below, should be given:
Based on your experiences with the website, what do you think of the people who buy
and use [name of the brand]? Please provide your ratings for the following items.
Each user image attribute can also be transformed into a statement and measured by a
Likert scale. For example,
AT&T users are saving money.
Strongly Disagree ------- 1 ------- 2 ------- 3 ------- 4 (I Don’t Know/Neutral) ------- 5 ------- 6 ------- 7 ------- Strongly Agree

However, it is sometimes also interesting to know whether participants think that the
opposite side of a character is true. For example, in case people disagree that AT&T
users are saving money, it is important to ask if they think that the AT&T users tend to
waste money. In this case, a semantic differential scale (instead of using two Likert scale
items) can be used to measure two opposite user image attributes.
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Wasting

-------- 1 -------- 2 -------- 3 -------- 4 (I Don’t Know/Neutral) -------- 5 -------- 6 -------- 7 -------- Saving

The attributes relating to brand as person need the test users to anthropomorphize the
brand under evaluation. The following instruction can be given before asking the users to
rate the brand as person attributes:
If you consider [name of the brand] as a person, what is your opinion toward him/her?
Please rate the following items.
Similar to the user image attributes, each brand as person attribute can also be
measured using either a Likert or semantic differential scale. The full brand perception
questionnaire used in the case study can be found in Appendix A.
3.1.3. Phase Three: Task Design
The aim of this phase is to design a set of tasks to be used to motivate users to explore
and experience the website. The suggested steps to designing user tasks follow the
goal-oriented approach (Bolchini & Mylopoulos, 2003), which focuses on analyzing the
profiles of the targeted users and the specific goals they want to achieve.
1) Based on the content and functionalities of the website sections on which the brand
attribute inspection was performed, clearly define the typical user profiles of these
website sections. For example, the four sections of the AT&T website (i.e., Digital TV,
High Speed Internet, Home Phone, and Wireless Cell Phones & Devices)
correspond to four types of users: TV users, Internet users, home phone users, and
cell phone users.
2) Write usage scenarios for each type of user in order to clarify the specific goals that
they want to achieve by using the website. The following is an example of the
scenarios written for TV users.
Joan was interested in receiving digital TV in her home. After talking to her friends,
she realized that the U-verse service offered by AT&T might be a good option. Thus,
she went to the AT&T website to look for more details. While reading about the
prices and key features of the various U-verse plans, an idea popped to her mind: “It
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would be cool if I could record some of my favorite TV shows.” Therefore, she
checked the functionalities of the U-verse DVR receiver. She found that the receiver
was able to store up to 65 hours of HD content, which was more than enough to
store several full episodes of her favorite shows.
3) Pick the most critical user goals and rephrase them into meaningful user tasks. For
example, the scenario above can be rephrased into the following task.
Task: Suppose you are interested in receiving digital TV in your home and want to
record some of your favorite TV shows. Please check how many hours of HD video
content you can record with the U-verse DVR.
In order to ensure that the users extensively experience the website, three to eight user
tasks should be designed. A full list of tasks used in the case study can be found in
Appendix B.

Figure 6. Realistic tasks allow researchers to examine whether users can naturally perceive the
intended brand identity attributes.

Tasks designed in the above manner allow eBranding researchers to investigate
whether a website can naturally communicate the intended brand identity attributes to
the users in the process of accomplishing their typical tasks. If the brand attributes are
effectively communicated along the path of accomplishing a task (Figure 6, Task#1), a
user may have a better chance at perceiving them. On the contrary, if the brand
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attributes are embedded in webpages not relevant to typical tasks, then the chance for
the users to see and perceive the attributes may be much lower (Figure 6, Task#2). This
also warns eBranding researchers to avoid designing leading tasks (e.g., tasks that
intentionally lead users to places where brand attributes are communicated). When
designing user tasks, researchers ignore where the brand attributes are located and,
instead, focus on the user goals.
3.1.4. Phase Four: User Test
In this phase, the eBranding researchers need to devise a procedure and strategies by
which to conduct a user test. The aim is to see whether a brand’s website can improve
or enhance users’ satisfactions with the brand. The website should, at least, not
negatively affect the users’ prior knowledge about the brand. More importantly,
researchers can use this test to learn whether the brand’s website is in a competitive
position in terms of branding effectiveness when compared to its competitors’ websites.
This phase can be conducted using the following steps.
1) Before starting the user test, one critical factor that needs to be captured is the users’
prior knowledge of the brand. Users may gain knowledge of a brand through many
channels, such as watching TV commercials, buying and using related products, and
browsing the Internet. Previous studies have shown that the more a user is
knowledgeable about a brand, the less likely his/her opinions toward the brand can
be affected by the brand’s website (Lee, Hong, & Lee, 2004). Therefore, when
analyzing the evaluation results, researchers should divide users into different
groups according to their prior brand knowledge and investigate the branding
effectiveness of the website separately for each group. In order to capture a user’s
prior brand knowledge, a pre-test questionnaire can be created using the following
two items.

Item#1. Are you familiar with [name of the brand]?
Never Heard of It -------- 1 -------- 2 -------- 3 -------- 4 -------- 5 -------- 6 -------- 7 -------- Very Familiar

Item#2. What is your overall impression towards [name of the brand]?
Very Negative ----- 1 ------ 2 ------ 3 ------ 4 (I Don’t Know/Neutral) ------ 5 ------ 6 ------ 7 ----- Very Positive
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The first item asks the users whether and how much they know about the brand,
while the second item captures the direction (positive/negative) of the users’ opinions.
The reason for having the second item is to examine whether the users’ opinions can
be changed by visiting the brand’s website. This can be done by asking the users to
fill in the brand perception questionnaire (composed in Phase Two) after performing
tasks on the website. Then, the researchers would need to compare the rating of
each brand identity attribute with the rating for Item#2. In order to make this
comparison easier, researchers may use the same rating scales (5-point/7-point) as
the ones used in the brand perception questionnaire.
A more precise way to capture prior brand knowledge is to ask the users to fill in the
brand perception questionnaire both before and after the test. This approach allows
researchers to see the change in each brand attribute before and after website
visiting. This approach, however, may sensitize users in the pre-test, which
encourages them to give different ratings in the post-test (Churchill & Iacobucci,
2009). In order to avoid this issue, instead of capturing prior brand knowledge with
the testing group (i.e., the group of users who will be asked to perform tasks on the
website), researchers may recruit a control group, which is made of the same type of
users as the testing group, to only fill in the brand perception questionnaire (Figure 7).
In this way, the impact of the website can be captured by comparing the testing
group with the control group. The challenge of this approach, however, is to recruit
two groups of users with homogeneous backgrounds (i.e., gender, age, education),
something that usually can only be achieved by recruiting large-size samples.

Pretest: Familiarity with
brand and Website

In-depth Website
Exposure

Brand Perception
Questionnaire

Testing Group

Compare

Pretest: Familiarity with
brand and Website

Brand Perception
Questionnaire

Control Group

Figure 7. The impact of a website on brand perception can be capture by comparing the
brand perception of a testing group (i.e., in-depth exposure to the website) with that of a
control group (i.e., no in-depth exposure to the website).
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The case study adopted this testing-control group approach in order to evaluate the
impact of the AT&T website on users’ perceptions of the intended brand identity
attributes. In order to get a large sample size, the study was conducted online using
a custom designed user testing platform (See the end of this section for more
information).
2) The ideal situation for investigating a website’s impact on its related brand is to
recruit people who have never used the website before. This, however, sometimes
cannot be achieved because of the low availability of the target users. This is
especially the case for well-known brands whose websites have been highly
exposed to public audiences. Therefore, it is also necessary to capture users’
familiarities with the website under evaluation so that the researchers can exclude
the influence of this factor when analyzing the evaluation results. In order to do this,
the following item can be added to the pre-test questionnaire (Figure 7):

Item#3. Are you familiar with [name of the brand]’s website (insert the URL of the
site)?
Never Used It -------- 1 -------- 2 -------- 3 -------- 4 -------- 5 -------- 6 -------- 7 -------- Very Familiar

Phase Five will show how this factor can be statistically controlled using an ANCOVA
test.
3) Ideally, all of the users recruited in the evaluation should be the real target users
defined in Phase Three. For example, we may ask actual digital TV users to perform
the tasks that we designed for digital TV users. However, whether this condition can
be met depends upon the availability of the target users and the testing context. For
instance, special user groups, such as soldiers or patients, may not be easily
accessible. In case researchers want to conduct an evaluation online, in which
people voluntarily participate, it is even harder to control the profiles of the users.
According to the nature of the products and services that AT&T offers, however, it is
safe to conduct the evaluation online because almost everyone has used TVs, the
Internet, home phones, and cellphones.
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4) The procedure of the evaluation becomes quite straightforward after the decision is
made in regard to how prior brand knowledge is going to be measured.
In the situation when prior brand knowledge is measured using a single testing group,
users can first be asked to complete a pre-test questionnaire containing Items #1, #2,
and #3. Then, they will be given tasks to perform on the website under evaluation.
Upon finishing the tasks, they fill in the brand perception questionnaire.
If prior brand knowledge is measured using a control group, then the testing group
will first be asked to complete a pre-test questionnaire containing Items #1 and #3
(Figure 7). Then, the testing group will perform tasks and complete the brand
perception questionnaire. The control group will only be asked to complete one
questionnaire consisting of item #1, #3, and the items from brand perception
questionnaire.
All of the users’ demographic information should also be collected in case any
potential gender or age differences exist. Examples of demographics questions can
be found in Appendix C.
5) As stated in the beginning of this section, whether the branding effectiveness of a
website is high or low depends upon how well the competitors’ websites perform
within a similar or the same evaluation.
In order to capture the branding effectiveness of a competitor’s website, researchers
can either conduct a comprehensive evaluation of the competitor’s website by going
through Phases One to Four (i.e., the same process as following for the main
website under evaluation) or, based on the aim of the overall evaluation, the process
can be simplified accordingly. For example, researchers might only be interested in
seeing how well a competitor’s website can communicate the same brand identity
attributes that the brand under evaluation is trying to convey. Thus, the same brand
perception questionnaire can be applied to the evaluation of the competitor’s website,
which saves the researchers’ efforts in regard to analyzing the intended identity of
the competitor brand. However, if the researchers also want to investigate the unique
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brand identity attributes that the competitor brand is emphasizing, then these unique
attributes should also be added into the brand perception questionnaire.
In the case study, the same brand perception questionnaire used to assess AT&T
was used to assess the Verizon website in order to see how well the Verizon website
could communicate the same brand identity attributes as were communicated by
AT&T. The only modification needed was to replace “AT&T” with “Verizon” in the
subject of each item. For example, the item, “The products that AT&T provides are
innovative” was modified to “The products that Verizon provides are innovative.”

Website Under Analysis:
an existing full website
is embedded as it is in
the window frame.

Ongoing Tasks: tasks are
displayed
to
the
participants one by one
together with options to
fill in with task results.

Navigation Commands:
participants can click on
the button to go to the
next task.
Participants have a clear
view of the status of the
entire test thanks to the
progress bar.

Figure 8. Using the OFTEN testing environment to conduct the BREW evaluation online.

As mentioned earlier, the BREW evaluation can be conducted online using a custom
designed user testing environment. The name of the environment is OFTEN, which
stands for: Online Field Testing ENvironment (Yang, Linder, & Bolchini, 2012). The
OFTEN environment was programmed using simple HTML, CSS, and PHP. It is open
source so that researchers can easily download and modify it for their own research
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purposes. 1 In particular, OFTEN is suitable for the type of user studies that involve pre/post-test questionnaires and a task performance session. The main interface of OFTEN
is shown in Figure 8. It splits a screen into two parts. The top part, which occupies the
top 2/3 of the screen, displays the website under evaluation, while the bottom part, which
occupies the lower 1/3 of the screen, displays the tasks used for user testing. Only one
task is shown to the users at a time. Users can move to the next task by clicking on the
“Next” button. In the case study, I made the tasks multiple-choice questions with four
answer choices: one right answer, two interference answers, and a “Give Up” option. In
case the users could not find the answer, they could simply select the “Give Up” option
and click on the “Next” button to skip the task. The environment also provides elements
through which to capture the amount of time a user spends on each task (i.e., time-ontask) and templates for building the questionnaires.
Capitalizing on the OFTEN environment and study design, four testing routes were
created: 1) users fill in the pre-test questionnaire, perform tasks on the AT&T website,
and fill in the post-test brand perception questionnaire (AT&T testing group); 2) users fill
in the pre- and post-test questionnaires about AT&T (AT&T control group); 3) users fill in
the pre-test questionnaire, perform tasks on the Verizon website, and fill in the post-test
brand perception questionnaire (Verizon testing group); 4) users fill in the pre- and posttest questionnaires about Verizon (Verizon control group). The OFTEN environment was
able to randomly assign a user to one of the four routes, which guaranteed that each
group was made up of different users. Upon finishing the study, the OFTEN environment
generated a unique reward code for each user, which will be explained in the next
paragraph.
The participants of the case study were recruited using the famous crowdsourcing
platform, Amazon Mechanical Turk. Amazon Mechanical Turk accommodates two types
of roles: requesters and workers. The requesters can post their tasks on the Amazon
Mechanical Turk, while workers can work on the tasks after they are posted and receive
monetary rewards upon finishing. In the case study, I created (as a requester) a simple
post on the Amazon Mechanical Turk, which only consisted of several lines of
instructions and a text box. The post instructed the users to participate in the study by
The source code of the OFTEN environment can be downloaded from:
http://mypage.iu.edu/~taoyang/research/OFTEN.html
1
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clicking on a link, which would lead them to the pre-programmed OFTEN environment. It
also told users that they would get a reward code after finishing the study that they
would need to submit within the text box in order to receive their $1.50 incentive. This
amount is the standard incentive suggested by Amazon Mechanical Turk for 15 minutes
of participation.
3.1.5. Phase Five: Result Analysis
How the evaluation results should be analyzed depends upon which types of participants
are recruited in the user test and the way in which the users’ prior brand knowledge is
captured. Researchers may follow the general suggestions below to customize their own
result analysis strategies.
1) In an ideal condition, researchers are able to recruit participants who have never
heard about the brand and its website. Therefore, the branding effectiveness of the
website is directly reflected by the ratings that users give in the brand perception
questionnaire.
2) In a situation in which the participants (or a portion of the participants) already know
the brand, but know nothing about its website, the branding effectiveness of the
website can be examined through a factorial ANOVA.

Within-Subject Independent Variable
pre_opinion: overall opinion toward
the brand before in-depth website
exposure (Item#2)
BA1: opinion toward brand attribute#1
after in-depth website exposure

Between-Subject Independent Variable
Brand Familiarity: familiarity with the
brand before in-depth website exposure
(Item#1)

Figure 9. When prior brand knowledge is measured by a single testing group, a mixed-model
ANOVA can be conducted to examine the impact of website on brand perception.
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The first independent variable in the ANOVA analysis is the users’ familiarity with the
brand. The users could be split into two or three groups according to their familiarity
with the brand (captured by pre-test Item#1). For example, people who select ‘1’
(“Never Heard of It”) for Item#1 can be considered newcomers, those who select ‘2’
through ‘4’ are novices, and those who select ‘5’ through ‘7’ are experts.

Put in one of the brand
identity attributes as the
dependent variable

Two between-subject
independent variables

Figure 10. When prior brand knowledge is measured by a control group, a between-subject
ANOVA can be conducted to examine the impact of the website on brand perception.

The second independent variable is website exposure, which consists of two
conditions: no in-depth exposure (i.e., the users did not perform tasks on the website)
and with in-depth exposure (i.e., the users performed tasks on the website). If prior
brand knowledge is measured using a single testing group, a mixed-model ANOVA
can be conducted with brand familiarity (Item#1) as a between-subject factor and
website exposure as the within-subject factor. The dependent variable of the ANOVA
is the users’ brand perceptions. The brand perception of the no in-depth exposure
condition is captured by pre-test Item#2, while the brand perception of the with indepth exposure condition is captured by each one of the items in the post-test brand
perception questionnaire. Figure 9 shows how this ANOVA test can be performed
using SPSS. Through this test, researchers can get to know, for users with a certain
familiarity level with the brand, how much their perceptions of a particular brand
identity attribute have been changed by the website in comparison to their overall
opinions toward the brand before their in-depth website exposure (Item#2). The
limitation of this approach, however, is that the brand perception of the no in-depth
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exposure condition is only measured by one item (Item#2), which may not accurately
reflect the users’ opinions toward each brand identity attribute.
If prior brand knowledge is measured using a control group, website exposure also
becomes a between-subject predictor. In this case, a between-subject factorial
ANOVA should be performed (Figure 10). This approach more accurately reveals the
change in the perception of each brand identity attribute. However, researchers
should check the homogeneity test (Levene's Test) to make sure that the variances
of the two groups are equal (Field, 2009).
3) If all of the participants or a portion of the participants already know both the brand
and its website, then the researchers may need to factor out the influence of the
users’ familiarity with the website. This can be done through an ANCOVA test by
adding website familiarity (pre-test Item#3) as a covariate to the ANOVA tests above
(see the “Covariates” box in Figure 9 and Figure 10). The influence of the covariate
will be statistically controlled so that the users will be put onto a same website
familiarity level before doing all the comparisons. For example, if the evaluation
involves testing and control groups, then an ANCOVA can be conducted using brand
familiarity and website exposure as the two between-subject independent variables,
brand perception as the dependent variable, and website familiarity as the covariate.
In this manner, researchers can see the pure effect of brand familiarity and website
exposure on brand perception without considering the influence of website familiarity.
4) The previous three guidelines are used for interpreting the effect of a website on the
image of the related brand. In order to decide how strong the effect is, researchers
need to compare it with the performances of the competitors’ websites. The difficulty
of making this comparison, however, is that users of different brands may have
different prior knowledge of a particular brand identity attribute. For example, after
website exposure, the rating of a brand identity attribute increased from four to six for
Brand#1 (delta = 2), whereas for Brand#2, the rating increased from five to seven
(delta = 2). Only comparing the rating after website exposure may cause a false
conclusion that Brand#2’s website is better at communicating the attribute because
seven is higher than six. In order to address this issue, in addition to comparing the
final brand perception score, researchers should investigate which website causes a
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better change in brand perception (i.e., the magnitude of the delta). This can be done
in two different ways:
If prior brand knowledge is measured using a single testing group, researchers may
add users’ prior brand opinion (Item#2) as an additional covariate. In other words,
the ANOVA test should have website (i.e., the website under evaluation and its
competitor’s website) and brand familiarity as the two independent variables and
website familiarity and prior brand opinion as the two covariates. In this way, the
researchers can compare the impact of the two websites on brand perception on the
basis of equal prior brand opinion.

Perception on Brand
Attribute X

6
Testing
Group

5

Change in the Perception
on Brand Attribute X (Δ)
Subtract 4 from
the testing group

7

2
1
3

4
Control
Group

3

Average = 4

5
Figure 11. Calculating the change in brand perception.

In contrast, if prior brand knowledge is measured using a control group, then the
researchers will first need to calculate the change in brand perception (i.e., the delta).
Since the testing and control groups are composed of different participants, the
researchers cannot directly subtract the score given by the control group from that of
the testing group. Instead, they must first calculate the average score that the control
group gives to a particular brand identity attribute, and then subtract this average
score from the score that the attribute received from the testing group (Figure 11).
The delta score enables researchers to investigate whether the website under
evaluation can bring a better change in brand perception than its competitors’
websites.
Following the guidelines above, the results of the case study are analyzed in detail in the
next section.
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3.2. Results of the Case Study
A total of 216 complete responses (i.e., finished the entire study and submitted the
reward code) were received from Amazon Mechanical Turk. Then, the data was polished
by removing the responses that showed apparent evidence of gaming the testing system
as well as the extreme outliers. Eventually, 202 cases were retained: 50 belonging to the
AT&T testing group, 59 to the AT&T control group, 42 to the Verizon testing group, and
51 to the Verizon control group. Although there were more participants in the Verizon
testing group who were not able to accomplish the study, a Chi-Square test did not
suggest significant difference in terms of the amount of valid responses that each group
contained. Among the 202 participants, 85 were female and 117 were male. Most of
their ages were within the 18 to 40 range (N = 182), while the rest were above 40 years
old (N = 20). Most of the respondents were pursuing or had received an undergraduate
degree (N = 156), while the rest either had not attended college (N = 27) or went to
graduate school (N = 19). I re-grouped the participants according to their age and
education in order to make sure that each group contained an approximately equal
number of participants.
3.2.1. The Impact of the AT&T Website Itself
Overall, the average score that the AT&T control group gave to each brand identity
attribute was higher than four (out of seven), which is over the neutral point. This implied
that, before all of the users used the AT&T website in-depth, they had, in general, a
relatively positive attitude toward AT&T. The three brand identity attributes that received
the lowest average scores were: [AT&T] operates the nation's largest Wi-Fi network (M =
4.29, SE = .15), provides a better TV experience (M = 4.31, SE = .15), and [AT&T users
are] saving [money] (M = 4.31, SE = .19).
The AT&T testing group also gave positive average scores to AT&T (M > 4) after all
users used the AT&T website in-depth. The three brand identity attributes that received
the lowest average scores were: [AT&T is] caring [for its customers] (M = 4.06, SE = .26),
[AT&T is] righteous (M = 4.22, SE = .23), and [AT&T users are] saving [money] (M =
4.24, SE = .22).
The data showed that most of the participants were highly familiar with AT&T. Across the
control and testing groups, 100 participants gave a rating of at least five (out of seven)
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regarding their familiarity with AT&T (high familiarity), whereas only nine participants
gave a rating equal to or lower than four (low familiarity). Due to the unbalanced sample
size, instead of conducting an omnibus ANOVA, t-tests were performed for the high and
low brand familiarity groups separately. The t-tests had website exposure (two levels: no
in-depth exposure and with in-depth exposure) as the independent variable, the
perception on one of the brand identity attributes as the dependent variable, and website
familiarity as the covariate.
The t-tests detected two significant differences in brand perception between the testing
and control groups (Figure 12). For people with low familiarity with AT&T, the testing
group gave a significantly higher rating to the brand identity attribute saving (M = 5.6, SE
= .40) than the control group (M = 2.76, SE = .46), which did not have in-depth exposure
to the AT&T website (F(1, 6) = 18.01, p < .01). In fact, the control group’s rating was
already leaning toward the “wasting” side. For people with high familiarity with AT&T, in
contrast, the testing group’s rating of valuable (M = 4.48, SE = .25) was significantly
lower than the control group’s rating (M = 5.17, SE = .23), indicating that the AT&T
website might have a negative impact on the communication of this attribute (F(1, 97) =
4.12, p < .05).

Figure 12. In-depth exposure to the AT&T website brought two significant changes in brand
perception (*significantly different from the control group, p < .05).
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For the high brand familiarity group, significant gender differences were found by
checking the interaction of website exposure * gender through factorial ANOVAs. The
most salient findings are illustrated in Figure 13. In spite of the statistical significance, we
can see that females’ and males’ brand perceptions changed in opposite directions after
their in-depth website exposure. In general, females’ ratings of the brand identity
attributes in Figure 13 decreased, while males’ ratings increased. This finding indicated
that the AT&T website might contain elements that only females did not like, which
negatively affected their brand perceptions. In particular, females’ perceptions
significantly decreased in regard to five attributes: reliable products, delivers what its
customers want, caring, righteous, and reliable. The perceptions of caring and righteous
were already on the negative side (M < 4) after the in-depth website exposure. On the
contrary, males’ perceptions significantly increased in four attributes after their in-depth
website exposure: innovative products, high-quality products, better TV experience, and
delivers what its customers want. The perceptions of better TV experience and delivers
what its customers want actually increased from negative to positive (from lower than
four to higher than four).

Figure 13. The AT&T website may have a different impact on females and males in regard to
brand perception (*significantly different from the control group, p < .025).

In addition to gender, I checked the effects of other demographics traits (i.e., age and
education), but no significant differences were found.
3.2.2. The Comparative Branding Effectiveness of the AT&T Website
Similar to the AT&T portion of the study, the Verizon control group held positive attitudes
toward most of the brand identity attributes. The only exception was the attribute saving,
which received a negative rating (M = 3.94, SE = .24). The Verizon testing group, in
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contrast, gave positive ratings to all of the brand identity attributes, including the attribute
saving (M = 4.50, SE = .23). T-tests comparing the ratings from the Verizon control and
testing groups (with website familiarity statistically controlled) revealed that, for people
with low familiarity with Verizon, their perceptions of two brand identity attributes might
improve significantly after in-depth exposure to the Verizon website (Figure 14):
empowers its customers to use technology safely (F(1, 2) = 94.08, p < .05) and
empowers its customers to use technology securely (F(1, 2) = 18.75, p < .05). For
people with high familiarity with Verizon, however, their perceptions of reliable services
might significantly worsen after in-depth website usage (F(1, 85) = 9.97, p < .01).
Significant interaction of website exposure * gender was found on the perception of
provides excellent customer care (F(1, 83) = 4.04, p < .05). Females gave it a
significantly lower rating (M = 4.33, SE = .39) after their in-depth website exposure when
compared to the control group (M = 5.44, SE = .28). Males’ ratings, however, were
approximately the same between the control (M = 4.70, SE = .33) and testing group (M =
4.84, SE = .29).

Figure 14. In-depth exposure to the Verizon website brought three significant changes in brand
perception (*significantly different from the control group, p < .05).

In the situation when the users had high brand familiarity, significant differences were
found between the AT&T and Verizon control groups in regard to the perception of four
attributes: reliable services, high-quality services, has the nation's largest 4G network,
and makes things easy for its customers. All four attributes were significantly better
perceived by the Verizon control group than the AT&T control group (Figure 15).
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However, after in-depth website exposure, all of these significant differences
disappeared. In general, compared to the corresponding control group, the perceptions
of all four attributes decreased substantially in the Verizon testing group, whereas the
perceptions of these attributes stayed almost the same in the AT&T testing group. As a
consequence, the ratings of these attributes became much closer between Verizon and
AT&T testing groups. No significant differences were found in the other attributes
between the AT&T and Verizon testing groups (Appendix D).

Figure 15. The significant differences in brand perceptions between AT&T and Verizon
diminished after in-depth website exposure (*significantly different from Verizon, p < .05).

Figure 16. The impact of the AT&T website on the perceptions of two brand identity attributes was
different from that of the Verizon website (*significantly different from Verizon, p < .05).

Then, following the guidelines in the previous section, the changes in brand perception
by website exposure were calculated. For people with low and high brand familiarities
separately, t-tests were conducted with the change in the perception of a brand identity
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attribute as the dependent variable, website (two levels: AT&T and Verizon website) as
the independent variable, and website familiarity as the covariate. The results suggested
two significant differences in the high brand familiarity group. First, the impact of the
AT&T website on the perception of the attribute reliable services was significantly higher
than that of the Verizon website (F(1, 82) = 8.10, p < .01). After in-depth website
exposure, AT&T users’ perceptions of reliable services on average increased by .03 (SE
= .19), whereas that of the Verizon users decreased by .78 (SE = .21) (Figure 16).
Second, the impact of the AT&T website on the perception of the attribute “saving” was
significantly lower than that of the Verizon website (F(1, 82) = 4.73, p < .05). After indepth website exposure, AT&T users’ perceptions on saving on average decreased
by .17 (SE = .23), whereas that of the Verizon users increased by .56 (SE = .24). No
interaction effect was detected based on the users’ demographics traits.
3.3. From Evaluation Results to Strategies for Improvement
To summarize the positive aspects from the evaluation results, the AT&T website was
able to positively communicate most of the intended brand identity attributes. In
particular, for people who were not familiar with AT&T, the website changed their
perceptions of the images of AT&T users from wasting to saving. For males who were
highly familiar with AT&T, the website improved their perceptions on four attributes:
innovative products, high-quality products, better TV experience, and delivers what its
customers want. In addition, it performed significantly better than the Verizon website in
conveying the attribute reliable services.
The defects of the AT&T website were all revealed by the high brand familiarity group.
First, the perception of the attribute valuable was significantly worsened after in-depth
website exposure. Second, for females, their perceptions on five attributes significantly
worsened after in-depth website exposure: reliable products, delivers what its customers
want, caring, righteous, and reliable. Third, the AT&T website’s impact on the attribute
saving was significantly worse than that of the Verizon website. Finally, the differences
between AT&T and Verizon in regard to the perceptions of four brand identity attributes
diminished after in-depth website exposure (Figure 15). The disappearance of the
differences, however, was not because the AT&T website improved the perceptions of
these attributes, but because the Verizon website worsened them. Therefore, if time and
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budget allowed, AT&T may also need to enhance the communications of these four
attributes, but it is not imperative to do so.
The following sections show how improvement strategies can be made to the first three
issues. All of the analyses and discussions made below are focused on the high brand
familiarity group.
3.3.1. Strategies for Enhancing the Communication of the Attribute “Valuable”
In the original term, AT&T stated that “[we want to] ensure we are as valuable to our
customers as they are to us.” In order to interpret why the website had a negative impact
on this attribute (Figure 12, the perception of the attribute decreased 13.35% after indepth exposure), we first need to check the branding-design map (Figure 5) to see
where this attribute was conveyed in the selected website sections. According to the
map, the attribute was communicated in 17 webpages. Eight of these pages explicitly
communicated the attribute. For example, in the “U-verse TV” page, it says “it [the Uverse TV] comes at a great value.” Twelve of the pages implicitly communicated the
attribute. For example, in the “AT&T Wi-Fi” page, it says “AT&T Wi-Fi allows users to
access the Internet while on the go at thousands of hotspots nationwide,” which adds
value to regular Internet services.
In the user test, in order to accomplish the four task scenarios (Appendix B), the users at
least needed to browse seven of the 17 pages (6 explicit and 1 implicit), which should
have given them a thorough exposure to the attribute. However, they were not able to
strongly perceive these attributes for two possible reasons. First, the two tasks relating
to the High Speed Internet and Home Phone sections of the AT&T website yielded quite
low success rates (42.22% for the former and for 37.78% for the latter). These two
sections, however, embraced four of the above seven pages where the attribute
valuable was conveyed. If the users were not able to get to these pages, there was no
way for them to perceive the attribute. Second, the attribute valuable was not
emphasized in any of the relevant pages. It was either embedded in the regular text or in
a place below the fold (i.e., users needed to scroll down to see it), which users can
easily overlook (Figure 17).
Based on the analyses above, two recommendations can be made.
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1) Improve the usability of the High Speed Internet and Home Phone sections. Since
the study was conducted online, we do not know exactly why most of the users could
not accomplish the two tasks related to the two sections. Therefore, researchers may
conduct a small scale lab-based usability test to observe what problem users may
have in finding information from the two sections.
2) Make the attribute more easily perceivable. On the one hand, the attribute can be
moved above the fold on the webpages so that users can see it without scrolling
down. On the other hand, designer may use larger font or create banners or slogans
to draw users’ attention.

“it comes at a great
value with the AT&T
reliability you trust.”

Figure 17. With very small font and a not so important location, the attribute “valuable” is not
emphasized enough on this page.

3.3.2. Possible Improvement Strategies for Female Users’ Brand Perceptions
Only females gave significantly lower ratings to five of the brand identity attributes after
thoroughly using the AT&T website (Figure 13). The branding-design map showed that
two of these attributes (i.e., reliable products and righteous) were not pervasively
communicated in the website. They each only appeared twice in the selected website
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sections. The low presence, however, does not seem to be the only reason why only
females gave much lower ratings to these five attributes because three other attributes
also worsened even though they had quite a high presence on the website. Moreover,
usability was also unlikely to be the reason because females’ ratings on these attributes
were not significantly correlated with their task success rates and time-on-task.

A highly cluttered area.

White space below the
fold may hinder scrolling

“Below the
fold” area

Figure 18. Visual guidance problems of the AT&T website may negatively affect females’
perceptions on several brand identity attributes.

In fact, this type of gender difference in online brand perceptions also showed up in
another study that I conducted (Chapter 5). That study revealed that females’ online
brand perceptions were sensitive to the visual guidance design of a webpage, which has
to do with the highlighting and positioning of the webpage elements. Poor visual
guidance (i.e., cluttered layout, placing an important element in a trivial position, or
scrolling stoppers) could cause females to give poor ratings to a number of brand
identity attributes of a US state university, but males were not affected. Accordingly, I
inspected the webpages related to the five worsened AT&T attributes in order to see if
these worsened ratings about AT&T were caused by the same problem. Coincidentally,
many of these pages were indeed cluttered, especially the upper part of the page where
the designers cluttered the page with texts in different font sizes and colors as well as a
number of images (Figure 18). Moreover, some of the long pages used wide white
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spaces to divide sections horizontally, which may have prevented the users from
scrolling down (scrolling stoppers, Nielsen, 2006). In contrast, the pages of the Verizon
website had much cleaner and pleasing visual guidance designs (Figure 19). Therefore,
the following two recommendations can be made.
1) Address the visual guidance issues of the pages related to the communication of the
five brand identity attributes. In particular, the layout-clutter issues and scrolling
stoppers should be removed. Since these issues only affected females, researchers
may need to test the improved pages with female users to confirm the effectiveness
of the redesign.
2) Strengthen the communication of the two less pervasively conveyed brand identity
attributes (i.e., reliable products and righteous). Embed them in more webpages
related to typical user task scenarios.

A cleaner design of
the upper ½ page.

The end of the first
screen shows that the
page has more content.

Figure 19. A better visual guidance design by Verizon.

3.3.3. Strategies for Enhancing the Communication of the Attribute “Saving”
The Verizon website had a significantly better impact on the communication of the
attribute saving than the AT&T website (Figure 16). Although the AT&T website tried to
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convey, on almost every page, that users do not need to spend much money to use a
service or product, the average rating that the users gave to this attribute after using the
website was only 4.13 (SE = .33), which was quite close to the neutral point. This rating
was not significantly lower than the rating given by the AT&T control group (M = 4.38, SE
= .20), but, at least, it meant that the AT&T website was not helpful in enhancing the
communication of the attribute saving. In contrast, the average rating (M = 3.90, SE
= .25) suggested that the Verizon control group did not think that the Verizon users were
saving money. However, after in-depth website exposure, users’ opinions became much
more positive (M = 4.50, SE = .22).
By comparing the related webpages of the AT&T and Verizon website, I found that the
two websites, in fact, used different strategies to communicate the attribute. Most of the
time, the message conveyed by AT&T was: the price is low. Examples are: “TV as low
as $19 a month when you bundle with Internet” or “Only $49/month.” In contrast, Verizon
directly told users: you save money. Examples are: “Get $5 off the monthly price for 2
years when you order a Freedom Plan online” or “You can receive a $4.99 monthly
discount off the international plan.” Based on the users’ ratings, it is apparent that the
latter strategy is more effective. Therefore, the recommended improvement strategy for
AT&T is to communicate the attribute saving in a more straightforward manner. They
may use absolute discount values (like Verizon did), percentages, or comparisons (with
the former or competitor’s price) to directly demonstrate that users can save money,
rather than only telling users that the price is not high.
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Figure 20. A synopsis of the BREW evaluation approach.

51

3.4. Discussions
3.4.1. Synopsis of the BREW Evaluation Approach
Figure 20 provides a procedural synopsis of the BREW Evaluation Approach. EBranding
researchers can use this procedural chart to get a bird’s-eye view of the approach and
follow the steps to plan and execute their own evaluation projects. When needed, they
can read the detailed guidelines of a specific step in section 3.1. In summary, with the
intended brand identity attributes classified into Aaker’s branding system by the
marketing team, eBranding researchers can perform a brand attribute inspection to map
the brand identity attributes to the architecture of the website. Next, they can transform
the classified brand identity attributes into a brand perception questionnaire. Third, user
tasks should be created based on typical user profiles. In the fourth step, researchers
need to decide whether to use a single testing group or a testing-plus-control group
experiment design. The former requires a smaller sample size, but may not accurately
reveal how much each attribute can be affected by in-depth website exposure. The latter
is more rigid and captures the change in each attribute, but requires a larger sample size.
Researchers also need to decide how the competitor’s website should be evaluated.
They may either simply go back to phase three to create equivalent user tasks for the
competitor’s website and continue to use the same brand perception questionnaire, or
go through phases one to three again to perform a full evaluation of the competitor’s
website. The former approach allows researchers to examine how the competitor’s
website can communicate the same brand identity attributes as the website under
evaluation, whereas the latter enables researchers to add in the competitor’s specific
brand identity attributes to the questionnaire.
If researchers adopt the single-testing group approach, then they can perform mixedmodel ANOVAs/ANCOVAs to examine how each brand identity attribute is affected by
in-depth website exposure when compared to an overall prior brand opinion. If they
adopt

the

testing-plus-control

group

approach,

then

between-subject

factorial

ANOVAs/ANCOVAs can be performed to see the change in each brand identity attribute
compared to the users’ prior opinions toward each specific attribute. Finally,
recommendations for improvement should be made based on the evaluation results.
Researchers can trace a poorly communicated brand identity attribute back to the
branding-design map in order to determine which webpages were used to convey the
attribute and why the communication was not satisfactory.
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3.4.2. Online or Lab-Based Evaluation
Capitalizing on the OFTEN field testing environment and combining it with Amazon
Mechanical Turk, eBranding researchers are empowered to conduct the BREW
evaluation online. Based on my experiences, for a 20- minute experiment, it takes
researchers about an hour to finish testing over 100 participants. Moreover, in a situation
in which the target users’ profiles cover a broad range of the population (e.g., with AT&T),
Amazon Mechanical Turk allows researchers to get access to participants with much
more diversified backgrounds across the global rather than conveniently sampling local
users (Nelson & Stavrou, 2011). This advantage, however, may become a limitation if
researchers want to strictly control for the participants’ backgrounds. For example, a
pharmaceutical company may only want pharmacists to participate in the evaluation. It is
true that researchers can set up screening criteria to prevent unqualified users from
joining the study, but cheating is not easily preventable. Also, people may try to game
the testing system to get the incentive without actually performing the tasks (see Section
3.4.4 for the strategies that I used to prevent this action from happening). Moreover,
researchers cannot easily get in touch with the participants to get a sense of why they
give a low/high rating to a particular brand identity attribute.
In contrast, researchers may want to conduct the BREW evaluation in a usability lab if
they need a better control over the users’ profiles and the evaluation process, and they
would like to observe or interview the users in order to collect more qualitative feedback
(Sharp, Rogers, & Preece, 2006). Qualitative feedback can be used to better interpret
quantitative findings and uncover users’ reasoning regarding how they relate their
perceptions of a website to the particular aspects of brand image. The disadvantages of
lab-based evaluation, however, are the high costs of inviting users to come to the
usability lab and the amount of time and effort researchers spend to facilitate the user
tests. Moreover, researchers primarily draw samples from the local population, which
may affect the generalizability of the evaluation results.
A possible way to circumvent the limitations of both approaches is to first conduct a large
scale evaluation online in order to extract some general quantitative trends. Then, for the
findings which needs further interpretation, a smaller scale, lab-based follow-up
evaluation can be conducted for more in-depth investigations.
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3.4.3. Validity and Limitations of the BREW Approach
First, the BREW evaluation approach is built upon the well-known Aaker’s brand identity
planning model. Capitalizing on the model, researchers can have a clear understanding
of the nature of a particular brand identity attribute: whether the attribute is describing
the brand’s product, the organization who owns the brand, the personality of the brand,
and/or the image of the users (Aaker, 1996). With this understanding, researchers can
come up with a more accurate strategy by which to measure a particular brand identity
attribute in the brand perception questionnaire, instead of simply using a same scale to
gauge all of the attributes.
Second, previous versions of the BREW approach (Bolchini, Yang, & Garzotto, 2009;
Yang & Bolchini, 2010) focused more on the preparation of the user testing instruments
than on the user study design and result analysis parts, which had not yet been richly
developed. The current version substantially advanced these two parts by providing
detailed guidelines and insights for eBranding researchers to use when reflecting on the
objectives of their own projects and deciding which experiment design and data analysis
techniques to adopt. Moreover, the current BREW approach integrated the common
practice in marketing (Ambler, 2003; De Chernatony, 2006; De Chernatony & McDonald,
2003) to assess the performance of the website under evaluation by comparing it with
that of its main competitor’s website. This approach could offer more practical insights
(e.g., understand whether the brand has fallen behind its main competitor on certain
aspects) than looking at the website under evaluation alone.
Third, the case study demonstrated the effectiveness of the BREW approach. On the
one hand, the evaluation results identified the brand identity attributes that might be
vulnerable to the current AT&T website. Then, using the branding-design map, which
was the result of the brand attribute inspection (Phase One), the webpages that
conveyed those attributes were retrieved in order to examine the possible reasons why
these

pages

yielded

negative

impacts.

Accordingly,

practical

improvement

recommendations were made for addressing the identified issues. On the other hand,
through comparisons with the Verizon website, the brand identity attributes that had
comparative disadvantages for AT&T were elicited. Although these attributes were not
negatively affected by the current AT&T website, the online communication strategies
should be improved because the main competitor was doing better.
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Finally, in the case study, the improvement recommendations were made based on indepth analyses of the features of particular webpages. However, there was no way to
ensure that the decisions and recommendations made were proper except if the
company could implement the recommendations and test the website again. This
limitation is caused by the scarcity of empirical studies investigating the relation between
website designs and branding effectiveness. Only if eBranding researchers develop
richer knowledge in regard to understanding which type of design can better support the
communication of a particular brand identity attribute, can we have a better sense of
what to do when detecting a poorly communicated attribute. Chapter 5 provides an
icebreaker to this important matter.
Moreover, although the BREW approach showed good validity in predicting and
analyzing the branding effectiveness of two telecommunication companies’ websites, its
generalizability needs to be further examined by applying it to the evaluation of branded
websites in other domains.
3.4.4. Validity and Limitations of the Case Study
The case study applied the BREW approach to the evaluation of the AT&T website,
which not only demonstrated the feasibility of the approach, but also offered rich
examples by which to show how each evaluation phase can be executed. Since the
case study was conducted online using Amazon Mechanical Turk, a number of
measures were taken to prevent system gaming. First, an incentive of $1.50 was offered
for the less than 15- minute participation, which is slightly higher than the suggested
reward. Second, a warning message was posted on the starting page indicating that
users who gamed the system would not be eligible for the reward. Third, only the users
who have an approval rate (i.e., the percentage of successfully participated in studies) of
over 95% were allowed to participate in the study. Fourth, task success and time-on-task
were tracked using the OFTEN system. Users who failed too many tasks or finished the
entire study in a very short time were rejected. Fifth, responses with obvious signs of
system gaming (e.g., selected the same answer for all of the questions) were also
excluded (Kittur, Chi, & Suh, 2008).
The case study is limited in two aspects. First, the brand identity attributes of AT&T were
elicited from the company’s published materials (i.e., the company’s profile, value
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statement, and TV commercials) and then classified into Aaker’s system by the author.
Thus, AT&T’s brand identity system used in the case study may not be completely
accurate. In real world scenarios, the brand identity system should be composed by the
company’s marketing team, not a third-party research group. However, the primary
objective of this case study was to illustrate the elements of the evaluation approach
rather than providing real improvement recommendations to the company. Second, the
tasks used in the case study were all fact-finding tasks (i.e., asking users to find a piece
of information from the website, Kellar, Watters, & Shepherd, 2006). Transaction type
tasks, such as paying a phone bill, were not included because of the limited permissions
of these features. Because of this shortcoming, users may not be able to have a
comprehensive experience with the website. Real world projects should allow users to
perform all types of tasks related to their profiles.
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Chapter 4. DEEP: Design-oriented Evaluation of Perceived Website Usability
The lack of good evaluation-design alignment is the main limitation of the existing
perceived usability evaluation instruments (Chapter 2, section 2.4). In order to
compensate for this shortcoming, this chapter first introduces a set of analytical website
design dimensions extracted from current web engineering theories and empirical
studies. Then, using these design dimensions as the blue print, a series of sub-studies
were conducted in order to collect, rephrase, and validate the appropriate perceived
measurement items under each dimension. These measurement items were designed in
order to communicate the meaning of a design dimension in user-understandable
language, so that users could directly evaluate the quality of these design dimension
based on their usage experiences. Finally, the outcome of these sub-studies is a
standardized psychometric instrument that can reliably capture five design-oriented
perceived website usability dimensions: content, structure and information architecture,
navigation, layout consistency, and visual guidance (Yang, Linder, & Bolchini, 2012).
The instrument was named DEEP: DEsign-oriented Evaluation of Perceived website
usability.
4.1. Website Design Dimensions
A design dimension is an orthogonal concern of design decisions of a complex web and
hypermedia system, and has been deeply explored and used in hypermedia design
methods, web design and requirements engineering models and practice over the last
decade (Bolchini & Mylopoulos, 2003; Bolchini & Paolini, 2004; Bolchini & Paolini, 2006;
Bolchini, Randazzo, & Paolini, 2003; Conallen, 2003; Garzotto & Paolini, 1993; Lange,
1996; Rossi, Schwabe, & Guimaraes, 2001; see Figure 21). The following design
dimensions have been identified as relevant for the initial construction of DEEP: content,
structure and information architecture, navigation, labeling, graphics and technological
performance. It is important to note that design dimensions can be characterized in
different ways and styles and at different levels of granularity according to the purpose of
the analysis. In general, the value of the proposed dimensions as defined here is the
fundamental property of structuring the design activity around design concerns and
design expertise.
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Figure 21. Hypermedia design dimensions play a pivotal role in structuring the requirements,
design and evaluation activity (Bolchini & Chatterji, 2009; Bolchini & Paolini, 2004).

Each of the considered design dimensions is discussed in the remainder of this section.
4.1.1. Content
In information-intensive applications, content is the most valuable asset of user
experience and represents a fundamental dimension of concern for the success of
product design. In this context, content refers to the set of ideas, values, messages, and
information that the site communicates to its target audience. Content here is intended in
multimedia sense, and includes the asset of textual information, pictures, and videos that
are aimed at conveying the key informative messages of the application.
Besides being crucial to requirements analysis and design activity, the evaluation of the
usability of content has been explored in the literature to a certain extent. Expected
quality attributes of content have been identified for the purpose of usability evaluation.
These attributes include relevance, accuracy, currency, coverage, utility, and
understandability (Baierova, Tate, & Hope, 2003; Bolchini & Garzotto, 2008; Bolchini &
Paolini, 2004; Choi, Lee, & Kim, 2006; Tan & Wei, 2006).
4.1.2. Structure and Information Architecture
The structure and information architecture dimension concerns the way in which a
website’s content is organized. On one hand, effective and understandable structures
organize the content meaningfully according to the key requirements of the application,
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user’s tasks, and key messages to convey. Poor structures, on the other hand, scatter
relevant information for a task throughout the website or ‘hide’ information inside
complicated and non-intuitive classification schemes (Baierova, Tate, & Hope, 2003;
Bolchini & Garzotto, 2008; Bolchini & Paolini, 2004; Choi, Lee, & Kim, 2006; Tan & Wei,
2006). This dimension, therefore, concerns those design decisions focused on dividing
content into reasonable categories or sections, which could be easily learned and
memorized by users, and that can support users in efficiently locating and accessing the
needed content.
4.1.3. Navigation
The navigation dimension refers to the design decisions concerned with providing users
with appropriate paths and interaction mechanisms to effectively use and move within
the information architecture (Baierova, Tate, & Hope, 2003; Bolchini & Garzotto, 2008;
Bolchini & Paolini, 2004). On top of a hierarchical information architecture, for example,
designers may design flexible navigation patterns to skip hierarchical levels, provide
users with accelerators to easily move up and down the hierarchy levels, or filter
elements of the collection (Choi, Lee, & Kim, 2006; Ruddle, 2009; Tan & Wei 2006).
Good navigation can help users quickly find the information they need and move from
one section to other, related sections. By contrast, users may easily get lost or be
confused by poor navigation strategies (Park, 2007; Petrie et al., 2009).
4.1.4. Labeling
Labeling is the most semiotic of the design dimensions and indicates decisions
concerned with the nature of the interface signs to use to convey the presence and
characteristics of the content, information architecture, and navigation mechanisms. In
other words, labeling refers to the language of the interface (Andersen, 2001; Bolchini &
Chatterji, 2009; Leite, 2002; Scolari, 2009). By comparing users seeking information to
“animals hunting their prey” (p.1), Spool, Perfetti, and Brittan (2004) suggested providing
users with the scent when they arrive at a website, which could guide them step-by-step
to the information they need. According to the authors, labels of the links or buttons on a
website are the most effective channels for delivering the scent. Good labels tell users
where to go next or what operations pushing a button will perform. However, users may
get frustrated if the wording of the label is confusing or is not consistent with the content
it represents.
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Figure 22. Procedure used to develop and validate the DEEP questionnaire: Identify candidate
items → internal rating (N = 12) → online field test 1 (N = 196) → online field test 2 (N = 362) →
final questionnaire.

4.1.5. Graphics
Rather than aesthetic attractiveness, this dimension focuses on the graphic designs that
are critical for website usability, including the readability of the texts, organization of the
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elements on a web page, and consistency of the web page layout (Baierova, Tate, &
Hope, 2003; Bolchini & Garzotto, 2008; Bolchini & Paolini, 2004; Choi, Lee, & Kim, 2006;
Park, 2007; Sharp, Rogers, & Preece, 2006; Tan & Wei, 2006). Good graphic designs
could help users quickly become familiar with the entire website and easily locate the
information they need, while poor graphics may lead users to irrelevant information (e.g.,
commercials) or confuse them with abrupt layout changes.
4.1.6. Technological Performance
The technological performance dimension concerns the possible inconvenience and
errors that might occur while using a website. Examples of technological performance
problems include long download time, unnecessary plug-ins, incompatibility of HTML
code across different browsers, or 404 errors (i.e., page not found) (Bolchini & Garzotto,
2008; Bolchini & Paolini, 2004; Sharp, Rogers, & Preece, 2006). The scope of
technological performance is not as clear as the other dimensions. It may stand for any
error that occurs while browsing a website, including those caused by the browser and
operating system, or only the errors caused by website itself (e.g., 404 errors). As shown
by later parts of this chapter, potentially because of the complexity of pinpointing the
causes of technological performance issues, I failed to capture the technological
performance dimension using the selected measurement items.
Overall, this initial set of design dimensions represents the conceptual pillars that I used
to extend the existing body of knowledge of perceived usability evaluation instruments.
Based on this framework, the next section illustrates the methods used to create a new
instrument that aims at measuring these dimensions from users’ perspectives.
4.2. Research Methods and Techniques
The methodological procedure for creating DEEP is shown in Figure 22; a pool of
candidate measurement items were created based on the proposed design dimensions.
Then, the face validity of the candidate items was evaluated by student raters who are
familiar with website usability. After a preliminary revision, the items were applied to the
evaluation of actual information-intensive websites, which consisted of two rounds of
online field tests. The aim of Online Field Test 1 was to explore and improve the initial
design dimensions and measurement items under each dimension with the help of
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exploratory and confirmatory factor analyses, whereas Online Field Test 2 aimed at
further enhancing the questionnaire by only using a confirmatory factor analysis.
4.2.1. Creating Candidate Measurement Items Based on Design Dimensions
In addition to the six design dimensions proposed in 4.1, I added another dimension
called cognitive effort as a gauge of the users’ overall experiences with a website’s
usability. This dimension asked users whether the website as a whole was easy to learn
and use (Bolchini & Garzotto, 2008; Han, 2000; Sharp, Rogers, & Preece, 2006). In this
way, I avoided excluding from the questionnaire important usability concepts, such as
learnability and memorability.
Two main sources were used to collect and create the candidate measurement items.
The first source was the items of the existing usability questionnaires, in particular,
PUTQ (Lin, Choong, & Salvendy, 1997), IBM Computer Usability Satisfaction
Questionnaires (Lewis, 1995), WAMMI (Kirakowski, Claridge, & Whitehand, 1998), USE
Questionnaire (Lund, 2001), PHUE (Perlman, 1997), and QUIS (Chin, Diehl, & Norman,
1998).
A Microsoft Excel data sheet was created with seven columns, each labeled as one of
the six website design dimensions or as the cognitive effort dimension. Then, candidate
measurement items were iteratively selected from the aforementioned questionnaires.
Three evaluators were involved in this process. The first evaluator read the
measurement items one-by-one. If an item was considered to be relevant to a given
dimension, it was placed under the corresponding column in the data sheet. On finishing
the initial sampling, the results were passed to the second evaluator who revised the list
of items by either adding in new items or removing inappropriate items. Then, the sheet
was passed to the third evaluator who also made revisions. After this process, the three
evaluators worked together to discuss the results and make the final decision. In the end,
49 items were selected. The number of items chosen from each questionnaire and the
distribution of these items across the seven dimensions are shown in Appendix E.
About half of the 49 items could not be directly used in the DEEP questionnaire as they
were not directly related to website usability. For example, the items from QUIS can be
used to evaluate the interface satisfaction of any product, and the IBM questionnaire is
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suitable only for assessing the usability of computer systems. The true utility of these
selected items was to provide inspirations in regard to what types of items were actually
needed for measuring the usability of the selected design dimensions. Therefore, these
items were either rephrased and revised or removed based on two criteria: an item
should be relevant to website usability and the meaning of the item should be easily
understood by website users who are not technically savvy. In the end, 23 candidate
items were created (see Appendix F).
Another source for creating candidate measurement items was the MiLE+ heuristics
library (Bolchini & Garzotto, 2008). The library provides up to 82 heuristics for usability
experts performing analytical usability inspections of websites. However, the wording of
these heuristics was too technical to be understood by ordinary users. Therefore, I
transformed the relevant heuristics into perceived usability measurement items so that
users who knew nothing about website usability could easily understand them. After
several rounds of analysis, an additional set of 31 items was created (see Appendix F).
With the aforementioned sets of measurement items created, an initial questionnaire
with 54 items was formed. Some of the items were reversed, meaning that I applied their
negative meaning. For example, “Using this website made me feel tired.” These
reversed items serve two purposes: prevent users from losing attention by solely
working on positive items, and testing the negative side of a concept.
4.2.2. Performing Internal Ratings on the Candidate Items
Although the initial questionnaire went through several rounds of refinement, it was
developed solely based on the three evaluators’ subjective judgments, which may lead
to unexpected bias and reduce the effectiveness of the empirical validation process.
Therefore, in order to enhance the reliability of the results, I pilot tested the
appropriateness of the measurement items to the design dimensions on a larger sample
of student raters. Twelve second-year graduate students were recruited from the
Human–Computer Interaction program in the Indiana University School of Informatics.
Each of these students had already studied and applied heuristic-based usability
inspections in a graduate course called Usability and Evaluative Methods. Most of these
students had full-time jobs in the informatics- or interface-design-related industry and
had approximately three to five years of working experience in the field (in addition to the
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educational experience in the HCI program). Although they may not be considered
usability experts yet, they had a good sense of the importance of usability in everyday
design practices.
The task for the raters was to rank the questionnaire items under each dimension based
on the importance of the issue that an item touched on. For example, there are nine
items under the content dimension. The raters were asked to rank them from one to nine,
with one being the most important and nine being the least important. If the raters found
that two items were equally important, they needed to force themselves to give different
rankings to the items. In this way, a clearer pattern was obtained on the importance of
the measurement items in order to evaluate each design dimension and the cognitive
effort dimension. The results of the internal rating and how the questionnaire was further
revised are summarized in the Results section.
4.2.3. Online Field Test 1: Revise and Validate Perceived Usability Dimensions
The next step was to apply the questionnaire to the evaluation of real-world websites
(i.e., field tests) with a large sample of users. The field tests allowed me to collect
enough instances of evidence in regard to whether the questionnaire could be used to
accurately capture users’ perceived usability and to run standard validation tests (e.g.,
exploratory factor analysis) with relatively high statistical power. The field tests were
conducted online using the OFTEN environment (Chapter 3, section 3.1.4).
Website Selection. In order to thoroughly validate the questionnaire, it was important that
the websites used in the field tests covered all of the design dimensions that the
questionnaire was intended to assess. Therefore, instead of using simple and smallscale websites (i.e., websites with only a few web pages and a simple navigation
paradigm), the selected websites had rich informational content, complex navigation
systems and structures, and professional graphic designs. Moreover, two confounding
variables needed to be controlled. First, the characteristics of websites from different
domains are quite different. For example, with an entertainment website, users may care
more about whether the audio and video on the site can be played correctly and fluently,
whereas for a news website, users may focus more on the accuracy and timeliness of
the information provided. Based on this concern, I found that university websites were a
proper domain for the field tests. Compared to other types of websites, university
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websites represented adequate design complexity and more balance across various
design dimensions. Second, the reputation of a university was a possible confounding
variable. People might be overly strict in judging the usability of an unknown university’s
website, but be tolerant of the usability problems found on a top-notch university’s
website. Therefore, in order to avoid this problem, the selected sites needed to be
similar in terms of reputation level.
Another question that I had to address was how many websites were needed. According
to the existing literature on psychometric instrument validation (Kirakowski, Claridge, &
Whitehand, 1998; Lavie & Tractinsky, 2004; Sharp, Rogers, & Preece, 2006), an
important indicator of the quality of a questionnaire is called predictive validity, which
refers to whether a questionnaire can accurately measure the concept that it intends to
capture. Therefore, in order to gauge my questionnaire using this indicator, at least two
websites were needed: one with good usability and the other with poor usability. Using
these two sites, I could see whether the evaluation results could accurately reflect the
actual usability levels.
According to the requirements above, usability evaluations based on expert reviews (i.e.,
heuristic inspections) were performed on five candidate university websites, all of which
were selected from the U.S. News & World Report (2010) national university rankings
Tier 4. From these evaluations, two websites with significantly different usability ratings
were identified. In order to protect the brand image of these institutions, I refrained from
providing the actual names of the two university websites selected. In the rest of the
chapter, I refer to them as “website with good usability” and “website with poor usability.”
User Tasks. The field tests started by asking the participants to perform a number of
tasks (N = 8) on a selected website. This activity allowed them to gain enough
experience with every aspect of the website before they filled in the usability
questionnaire. In order to make the experiences more natural, each of the user tasks
was designed based on a scenario of an undergraduate student looking for opportunities
in regard to applying for graduate school. As shown in Table 2, these tasks focused on
various aspects of the university, including contact information, history, size, and tuition
fees. The same tasks were used on both websites.
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Table 2. Tasks used in online field test 1.

No.
1
2
3
4
5
6
7
8

Task

What is the mailing address of this university?
How many graduate students does this university have?
What year was this university established?
How many graduate programs does this university offer?
What is the minimum GPA you need to get into the graduate school at this university?
What is the price of one graduate credit hour for in-state residents?
What is the name for the school of business in this university?
What is the name of the basketball team of this university?

Participants. In order to be consistent with the user tasks, the target participants were
current undergraduate students. Recruitment was conducted by sending 5,000 invitation
letters (2,500 for each website) through e-mail to undergraduate students who took
classes on one of the eight Indiana University– administered campuses during the spring
semester of 2010. In the invitation letter, the purpose of the field test was briefly
introduced and the URL to the customized OFTEN environment was provided. As an
incentive, a report containing the results of the study was sent to all of the participants,
and one participant was randomly selected to receive a $100 prize.
Procedure. By clicking on the URL in the email, the participants were led to the OFTEN
environment with features customized for this specific study. Four personal traits were
collected at the beginning of the study: participant gender, age, education, and his/her
intention to pursue a higher level education. Then, before performing the actual tasks, a
warning message was show to tell the participants not to use the search box available
on the site. The aim was to encourage the participants to navigate through the
architecture and content of the website rather than simply search for information. The
task performing interface was the same as the one shown in Figure 8 with the websites
selected for this specific study embedded.
Upon finishing the tasks, the participants were asked to fill out the perceived usability
questionnaire. Each item was measured on a 5-point Likert scale that ranged from
strongly disagree to strongly agree included a not applicable option. This process was
designed to take approximately 20 to 25 minutes.
Data Analysis. Both reliability and exploratory factor analyses were performed on the
measurement items under each of the design dimensions in order to exclude irrelevant
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or redundant items. Then, based on these analyses, I ran a confirmatory factor analysis
using the LISREL 8.70 software in order to assess whether the revised dimensions were
appropriate for measuring the concept of perceived usability as a whole. In the end, I
created a revised questionnaire and came up with the strategies for the next round’s
online field test. The results of Online Field Test 1 can be found in section 4.3.2.
4.2.4. Online Field Test 2: Strengthening the Revised Perceived Usability
Dimensions
Online Field Test 2 was basically a repeat of Online Field Test 1 (i.e., it contained similar
procedures and the same user tasks) and aimed at enhancing and confirming the
perceived usability dimensions established in the previous test. Only three changes were
made.
First, the results from Online Field Test 1 indicated that the two websites used in the test
failed to assess the questionnaire’s predictive validity. The reason was that the usability
of these two sites was not significantly different per se (the reason is elaborated upon in
section 4.3.2). Therefore, from the list provided by Web (2009), I selected two other
university websites, one with good usability and the other with poor usability according to
the author. These two universities had similar rankings in the Forbes 2009 rankings of
America’s top 600 colleges (i.e., reflecting similar reputations). In addition, more in-depth
heuristic inspections were performed in order to confirm that the usability levels of the
two sites were indeed significantly different.
Second, in order to increase the robustness of the statistical model, I tried to recruit a
larger sample of users. Therefore, more potential participants were contacted through email (8,000 invitations were sent, 4,000 for each website), again using the Indiana
University student directory.
Third, another important indicator for the quality of a psychometric measurement
instrument is discriminant validity, which shows that the construct measured by the
instrument is different from other similar constructs. Based on the existing literature, I
found that visual aesthetics have a close relation to website usability (De Angeli, Sutcliffe,
& Hartmann, 2006; Hartmann, Sutcliffe, & De Angeli, 2007; Hartmann, Sutcliffe, & De
Angeli, 2008; Tractinsky, Katz, & Ikar, 2000). Therefore, in order to justify that my
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questionnaire was trying to capture a construct different from visual aesthetics, I asked
users to fill out a standardized website aesthetics questionnaire (Lavie & Tractinsky,
2004) at the end of Online Field Test 2. Although it was foreseeable that the results from
these two questionnaires might be significantly correlated (De Angeli, Sutcliffe, &
Hartmann, 2006; Hartmann, Sutcliffe, & De Angeli, 2007; Hartmann, Sutcliffe, & De
Angeli, 2007; 2008; Tractinsky, Katz, & Ikar, 2000), according to Kline (1998), if the
correlation was not higher than .85, I could still be confident that the questionnaire was
assessing a different construct.
In next section, the results from the internal rating and the two rounds of online field tests
are analyzed and the main findings from these results are presented.
4.3. Results
4.3.1. Results from the Internal Rating
The results for the internal rating are summarized in Table 3. Given that I asked the
raters to give a ranking to the items under each dimension according to their importance,
the smaller the number, the greater its importance. In addition, since the sample size
was small (only 12 raters), only calculating the mean ranking scores might suggest bias
due to the possible existence of extreme values. Therefore, both the mean and median
scores were used to assess an item because the median was much more tolerant to
outliers. If a great discrepancy existed between a mean and median score, it meant that
the item was not necessarily reliable because there was too much variation among the
raters’ decisions.
Under the Content dimension, items 9 (“There were many irrelevant pictures on the
website”; Mdn = 7.50, M = 7.25) and 10 (“There were many irrelevant videos on the
website”; Mdn = 9.00, M = 8.08) ranked the lowest, which meant that displaying
irrelevant pictures or videos was considered by the raters as the least important aspect
in regard to the content usability of a website. Given that my aim was to measure the
most relevant aspects for each design dimension, these two items were removed from
the questionnaire. Under the Graphics dimension, Item 8 (“The fonts used on this
website were strange”) ranked the lowest (Mdn = 9.00, M = 8.58), which implied that the
raters thought that the font style used on a website did not heavily influence the graphics
usability. Therefore, I replaced it with a more general item: “The text on the website was
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readable.” There were other items with low rankings, such as Item 8 (“Some web pages
were too long”) in the Structure and Information Architecture dimension (Mdn = 8.00, M
= 7.25). However, compared to the three items modified above, the rest were less
obvious in terms of which actions (modify, replace, or remove) could be taken. So they
were left unchanged.
Table 3. Internal rating of the perceived usability measurement items.
Item No.

Dimension
Content
Structure and
Information
Architecture
Navigation
Labeling
Cognitive
Effort
Graphics
Technological
Performance

Mdn
M

1
5.50
4.92

2
3.00
3.33

3
1.50
2.58

4
6.00
5.75

5
7.50
6.67

6
8.50
6.83

7
4.50
5.08

8
4.50
4.50

Mdn

6.00

7.00

3.50

1.00

2.00

4.00

6.00

8.00

M
Mdn
M
Mdn
M
Mdn
M
Mdn
M
Mdn
M

5.25
4.00
4.58
2.00
2.17
1.50
1.58
8.50
8.17
1.50
2.08

5.67
4.50
4.83
3.00
3.17
3.00
2.75
4.50
5.08
2.00
2.25

3.75
7.00
6.33
4.50
4.08
2.00
2.00
4.00
3.92
3.00
3.00

2.25
2.00
2.92
4.00
4.08
4.00
3.67
6.00
6.33
3.00
2.67

2.50
6.50
6.50
6.00
5.58

3.83
6.00
5.58
7.00
6.42

5.50
8.00
7.33
2.50
2.50

7.25
4.00
4.92

Note. See Appendix F for the actual items.

9
7.50
7.25

10
9.00
8.08

11
N/A

N/A
6.50
6.00

5.50
6.00

N/A

N/A
N/A

8.00
8.83

6.00
5.42

5.00
5.17

9.00
8.58

4.50
5.67

3.00
3.00

4.00
5.33

N/A

Moreover, I noticed that Item 8 (“The text was concise and easy to read”) in the Content
dimension was double-barreled, so it was split into two items: “The text was concise”
and “The text was easy to read.” After these modifications, the revised questionnaire
(see Appendix G) was used in Online Field Test 1.
4.3.2. Results from Online Field Test 1
Three hundred and seven responses were received (6.1% response rate) from Online
Field Test 1. One hundred and ninety of the responses were valid (i.e., participants
completed the entire test without skipping too many items or filling in fake answers).
Among these valid responses, 94 were received from the test of the website with good
usability (34 male, 60 female), while 102 were received from the website with poor
usability (25 male, 77 female).
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The Perceived Content Dimension 2. The perceived content dimension consisted of nine
items (Table 4). The reliability analysis suggested that all of these items were reliably
measuring the same concept (Cronbach’s alpha = .820). Two factors were extracted
from this dimension through exploratory factor analysis. The first factor was mainly about
the understandability of the website content, which explained 36.94% of the total
variation of the dimension. The second factor had to do with content errors, but only
accounted for 20.48% of the total variation.
Table 4. Factor and reliability analyses of the perceived content dimension.
Item
2. The content (including text, pictures, audios, and videos etc.) was easy
to understand.
1.The wording of the text was clear.
3. The content (including text, pictures, audios, and videos etc.) was what
I expected.
9. The text was easy to read.
8. The text was concise.
7. The content looked trustworthy.
6. The content was up to date.
5. There were many grammatical errors and typos on the website.
4. The content (including text, pictures, audios, and videos etc.) did not
contain errors or misspellings.
Total Variance Explained
Cronbach’s Alpha

Before Revision
Factor 1
Factor 2

After Revision
Factor

.847

.838

.824

.852

.702

.660

.688
.600
.551
.467

.776
.699
.871
.771

36.94%

.820

20.48%

59.08%
.819

In particular, I found that Item 5 (“There were many grammatical errors and typos on the
website”), which had the highest loading in Factor 2, had a low correlation with the other
items (r = .299). The reason might be that although grammatical errors and typos could
give users a negative impression of the website, they may have little influence on the
ease of use of the site. Therefore, the second factor (Items 4 and 5) was removed from
the questionnaire. In addition, the questionnaire had 53 questions, which was too many
compared to other existing usability questionnaires. In order to reduce its size, I decided
to remove the items that had low factor loadings, such as, in this dimension, Items 6
(“The content was up to date”) and 7 (“The content looked trustworthy”), which were
removed due to factor loadings lower than .60. After these revisions, the following items
were retained:

In order to follow the reasoning of perceived usability, the term ‘perceived’ was added in front of
each design dimension within the questionnaire. For example, perceived content, perceived
navigation, and so forth.
2
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The content (including text, pictures, audios, and videos etc.) was easy to

•

understand.
•

The wording of the text was clear.

•

The content (including text, pictures, audios, and videos etc.) was what I expected.

•

The text was easy to read.

•

The text was concise.

These items loaded to only one factor, which could explain 59.08% of the total variation
of the dimension, while the Cronbach’s Alpha stayed the same.
Table 5. Factor and reliability analyses of the perceived structure and information architecture
dimension.
Item
15. Under each section of the website, the web pages were well
organized.
14. The organization of the website was clear.
13. I could quickly get to know the structure of the website by skimming
its homepage.
16. The links on each web page were well organized.
12. I could easily locate all related information in one section.
10. The long text on the website was well partitioned into sections.
11. Related web pages were scattered throughout the website.
17. Some web pages were too long.
Total Variance Explained
Cronbach’s Alpha

Before Revision
Factor 1
Factor 2
.874

After Revision
Factor
.858

.846

.875

.784

.816

.780
.749
.596

.794
.790

46.82%

.848

.867
.679
17.50%

68.45%
.884

The Perceived Structure and Information Architecture Dimension. This dimension
consisted of eight items (see Table 5; Cronbach’s alpha = .848), which clustered into two
factors. The first factor mainly concerned how well the content was organized in a
website and whether users could quickly master the structure of the site, which
explained 46.82% of the total variation of the dimension. The meaning of the second
factor, however, was unclear.
In particular, both of the items in Factor 2, Items 11 (“Related web pages were scattered
throughout the website”) and 17 (“Some web pages were too long”) were not highly
correlated with the others (r = .214 and .475, respectively). For Item 17, contradictory
evidence was found: Stone et al. (2005) suggested that web pages should not be too
long, whereas Leech (2009) indicated that users do not mind scrolling down lengthy
pages. Due to this debate, I decided to remove the item. Item 11 was also removed
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because it might be difficult for users to define “related web pages.” In the end, the
following items were retained:
•

Under each section of the website, the web pages were well organized.

•

The organization of the website was clear.

•

I could quickly get to know the structure of the website by skimming its home page.

•

The links on each web page were well organized.

•

I could easily locate all related information in one section.

These items loaded to only one factor, which could explain 68.45% of the total variation
of the dimension. The Cronbach’s alpha was improved to .884.
The Perceived Navigation Dimension. This dimension consisted of 10 items (see Table 6;
Cronbach’s alpha = .882), which clustered into two factors. The first factor focused on
navigating a website to find the desired information, which explained 47.73% of the total
variation of the dimension. The second factor was related to the efficiency of navigating
back to previous pages or sections, which explained only 16.25% of the total variation.
Table 6. Factor and reliability analyses of the perceived navigation dimension.
Item
21. It was easy to find the information I needed on the website.
26. This website helped me find what I was looking for.
19. The website provided enough guidance for me to navigate through
the content.
27. Learning to find my way around this website was a problem.
25. It was difficult for me to move around this website.
18. It required only a few steps to accomplish the tasks.
22. Going from one section to another was easy on this website.
20. It was easy for me to return to previous pages.
24. Returning to higher-level pages was immediate.
23. Remembering where I was on this website was difficult.
Total Variance Explained
Cronbach’s Alpha

Before Revision
Factor 1
Factor 2
.878
.849

After Revision
Factor
.892
.864

.846

.866

.841
.775
.772
.661

.862
.784
.805

.448
47.73%

.882

.787
.771
.497
16.25%

71.61%
.920

In the second factor, neither Item 20 (“It was easy for me to return to previous pages”)
nor Item 24 (“Returning to higher level pages was immediate”) correlated highly with the
other items (r = .360 and .252, respectively). The reason might be that even though a
website itself does not provide links to go back to the previous pages, the users could
still use the back button on the browser to go back. Therefore, this did not seem to be a
notable usability problem for the users. Moreover, some of the items in Factor 1 already
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cover the issue of back navigation in certain ways. For example, in item 21 (“It was easy
to find the information I needed on the website”), during the process of “finding the
needed information,” back navigation would be conducted for certain. Thus, I decided to
remove these two items. With some additional modifications, the following items were
retained:
•

It was easy to find the information I needed on the website.

•

This website helped me find what I was looking for.

•

The website provided enough guidance for me to navigate through the content.

•

Learning to find my way around this website was a problem.

•

It was difficult for me to move around this website.

•

It required only a few steps to accomplish the tasks.

These items loaded to only one factor, which could explain 71.61% of the total variation
of the dimension. The Cronbach’s alpha was improved to .920.
The Perceived Labeling Dimension. This dimension consisted of 10 items (see Table 7;
Cronbach’s alpha = .705), which clustered into two factors. The first factor concerned
whether users could learn the meaning of the labels quickly, which explained 43.87% of
the total variation of the dimension. The second factor mainly assessed the
understandability of the captions for pictures and videos, which explained 23.86% of the
total variation.
Table 7. Factor and reliability analyses of the perceived labeling dimension.
Item
29. When I skimmed through the labels I confidently knew where to click.
34. I got what I expected when I clicked on things on this website.
28. The meanings of the main navigation labels were straightforward.
30. The links on the website were clear.
31. The headings of the web pages were easy to understand.
32. The captions of the pictures were clear.
33. The captions of the videos were clear.
Total Variance Explained
Cronbach’s Alpha

Before Revision
Factor 1
Factor 2
.834
.833
.819
.769
.634
.417
.873
.850
43.87%
23.86%
.705

After Revision
Factor
.838
.842
.818
.800

68.05%
.843

In the second factor, Items 32 (“The captions of the pictures were clear”) and 33 (“The
captions of the videos were clear”) had the highest factor loadings, but did not correlate
well with the other items (r = .397 and .205, respectively). This indicated that although
73

the captions for multimedia objects were critical for website accessibility of visually
impaired users (W3C, 2008), they did not greatly affect sighted users’ usability
experiences. This was because the sighted users could simply view the pictures or
videos to grasp their meanings. Therefore, these two items were removed from the
questionnaire. With some additional modifications, the following questions were retained:
•

When I skimmed through the labels I confidently knew where to click.

•

I got what I expected when I clicked on things on this website.

•

The meanings of the main navigation labels were straightforward.

•

The links on the website were clear.

These items loaded to one factor, which could explain 68.05% of the total variance of the
dimension. The Cronbach’s alpha was improved to .843.
Table 8. Factor and reliability analyses of the perceived cognitive effort.
Before Revision
Factor
.882
.843
.837
.545
62.17%
.789

Item
37. I learned to use this website quickly.
35. Using this website was effortless.
36. Using this website made me feel tired.
38. The web pages were dense.
Total Variance Explained
Cronbach’s Alpha

After Revision
Factor
.905
.874
.838
76.19%
.840

The Perceived Cognitive Effort Dimension. This dimension consisted of four items (see
Table 8; Cronbach’s alpha = .789), which all loaded to one factor. However, the factor
loading for item 38 (“The web pages were dense”) was relatively low (.545), and its
correlation with the other items was only .365. A possible reason could be that the
meaning of the word “dense” was vague. Therefore, I decided to remove the item. After
this slight modification, following items were retained:
•

I learned to use this website quickly.

•

Using this website was effortless.

•

Using this website made me feel tired.

The total variance explained increased from 62.17% to 76.19% and the Cronbach’s
alpha increased to .840.

74

The Perceived Graphics Dimension. This dimension consisted of 11 items (see Table 9;
Cronbach’s alpha = .826). An exploratory factory analysis clustered them into four
factors: the readability of texts, visual guidance through highlighting and colors,
consistency of page layout, and misusage of colors, which respectively accounted for
22.25%, 20.26%, 15.44%, and 13.90% of the total variance of the dimension. In order to
ensure that Factors 1 and 2 were mutually exclusive constructs, I decided to remove
items 47 (“The home page of this website was pleasant”), 42 (“The pages on this
website were pleasant to look at”), and 46 (“The colors of the text made it easy to read”)
because they loaded on both Factors 1 and 2. Factors 3 and 4 only consisted of two
items, which was considered be not reliable and to need further improvements (in
general, at least three items are needed for each factor). Different from the other
dimensions, all four factors seemed to be important to website usability. Therefore, they
were all kept for the confirmatory factor analysis.
Table 9. Factor and reliability analyses of the perceived graphics dimension (original).
Item
45. The text on the website was readable.
44. The text on the website was big enough to read.
47. The home page of this website was pleasant.
40. The colors helped me to distinguish different sections of the
website.
41. The highlighted areas of a page helped me locate the information
I needed.
42. The pages on this website were pleasant to look at.
46. The colors of the text made it easy to read.
49. I noticed abrupt changes in the layout of the pages.
48. The layout of the pages throughout the website was consistent.
39. The colors used on the website made me feel uncomfortable.
43. This website had some annoying colors.
Total Variance Explained
Cronbach’s Alpha

Factor 1
.893
.885
.547

Before Revision
Factor 2
Factor 3

Factor 4

.497
.826
.778

.477
.450

22.25%

.536
.454

20.26

.880
.827

.826

15.44

.794
.747
13.90

Table 10. Factor and reliability analyses of the perceived graphics dimension (revised).
Item
44. The text on the website was big enough to read.
45. The text on the website was readable.
49. I noticed abrupt changes in the layout of the pages.
48. The layout of the pages throughout the website was consistent.
40. The colors helped me to distinguish different sections of the
website.
41. The highlighted areas of a page helped me locate the information
I needed.
39. The colors used on the website made me feel uncomfortable.
43. This website had some annoying colors.
Total Variance Explained
Cronbach’s Alpha
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Factor 1
.917
.906

After Revision
Factor 2
Factor 3

Factor 4

.894
.828
.871
.814

22.37%

20.53%

.720

19.75%

.880
.700
16.68%

Table 10 shows the revised perceived graphics dimension. The four factors respectively
explained 22.37%, 20.53%, 19.75%, and 16.68% of the total variance of the dimension.
Cronbach’s alpha dropped to .720 but was still higher than the .7 threshold.
The Perceived Technological Performance Dimension. The reliability analysis for this
dimension (Table 11) was not satisfactory: Cronbach’s alpha = .322 (far below the .7
threshold). The correlations among the measurement items were quite low and it was
impossible to substantially improve the Cronbach’s alpha by removing any of the items.
Moreover, as discussed in section 4.1.6, the notion of technological performance covers
too many aspects that do not necessarily have to do with website design. Therefore, I
decided to eliminate this entire dimension from the questionnaire.
Table 11. Reliability analysis of the perceived technological performance dimension.
Item
50. The pages took too long to load.
51. I needed to install plug-ins to view some of the
content.
52. When I made a mistake, the website promptly
helped me to recover.
53. Multimedia (audio and video) functioned well on
this website.
Cronbach’s Alpha

Corrected Item-Total Correlation
.0135

Alpha if Item Deleted
.3871

.1275

.3154

.2112

.2159

.3177

.0185
.322

Based on the improvements summarized above, nine perceived usability dimensions
were extracted: perceived content, structure and information architecture, navigation,
labeling, cognitive effort, and the four perceived graphics factors. Before conducting a
confirmatory factor analysis, I first checked the correlations among these dimensions in
order to understand whether they were properly correlated with each other and whether
the correlations were too high. This could offer me some preliminary insights regarding
which dimension(s) should be removed or merged.
Correlations Among the Revised Dimensions. The full correlation matrix of the improved
usability dimensions can be found in Appendix H. All of the correlations were statistically
significant (p < .01), meaning that they were measuring the same concept (i.e.,
perceived usability). The correlations among the perceived content and the four
perceived graphics dimensions were within a proper range (r < .536) and their
correlations with the other four dimensions were also not overly high (r < .67), indicating
that they were measuring different sub-constructs. In contrast, the correlations among
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the perceived structure and information architecture, navigation, labeling, and cognitive
effort dimensions were relatively high (.75 < r < .90), which implied that some of these
dimensions could be merged. However, instead of making hasty changes based on the
correlations, the decisions were made using a confirmatory factor analysis.
Confirmatory Factor Analysis. A confirmatory factor analysis was performed (see Table
12) using the LISREL 8.70 software on the nine perceived usability dimensions extracted
from the exploratory factor analysis. The initial model did not show enough goodness of
fit: χ2 = 844.88, goodness-of-fit index (GFI) = .78, adjusted goodness-of-fit index (AGFI)
= .75, normal fit index (NFI) = .95, comparative fit index (CFI) = .98, root mean square
residual (RMR) = .066, and root mean square error of approximation (RMSEA) = .000. A
favorable GFI and AGFI should be greater than .90, and the RMR should be lower
than .05. In addition, the factor loadings for each dimension or item should not be too
low (at least higher than .6).
Table 12. Structural coefficients for the perceived usability dimensions.
Item
1.The wording of the text was clear.
2. The content (including text, pictures,
audios, and videos etc.) was easy to
understand.
9. The text was easy to read.
8. The text was concise.
3. The content (including text, pictures,
audios, and videos etc.) was what I
expected.
14. The organization of the website was
clear.
15. Under each section of the website,
the web pages were well organized.
13. I could quickly get to know the
structure of the website by skimming its
homepage.
12. I could easily locate all related
information in one section.
16. The links on each web page were
well organized.
21. It was easy to find the information I
needed on the website.
19. The website provided enough
guidance for me to navigate through the
content.
26. This website helped me find what I
was looking for.
27. Learning to find my way around this
website was a problem.
18. It required only a few steps to
accomplish the tasks.
25. It was difficult for me to move
around this website.
34. I got what I expected when I clicked
on things on this website.

Cont
.83

Strut

Perceived Usability Dimension
Nav
Lab
Cog
G1
G2

.81
.69
.59
.58
.87
.78
.78
.74
.71
.88
.84
.83
.82
.76
.75
.84
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G3

G4

29. When I skimmed through the labels
I confidently knew where to click.
28. The meanings of the main
navigation labels were straightforward.
30. The links on the website were clear.
37. I learned to use this website quickly.
35. Using this website was effortless.
36. Using this website made me feel
tired.
45. The text on the website was
readable.
44. The text on the website was big
enough to read.
48. The layout of the pages throughout
the website was consistent.
49. I noticed abrupt changes in the
layout of the pages.
41. The highlighted areas of a page
helped me locate the information I
needed.
40. The colors helped me to distinguish
different sections of the website.
43. This website had some annoying
colors.
39. The colors used on the website
made me feel uncomfortable.
Overall Factor Loading to Perceived
Usability
Cronbach’s Alpha
Model

.75
.74
.69

.88
.80
.73
.90
.83
.96
.61
.85
.61
.76
.44

.71

.96

.95

.99

.98

.46

.58

.63

.39

.819

.884

.920

.843

.840

.839

.736

.679

.501

χ
844.88

df
425

GFI
.78

AGFI
.75

NFI
.95

CFI
.98

RMR
.066

RMSEA
.000

2

Note: Cont = Content; Strut = Structure and Information Architecture; Nav = Navigation; Cog =
Cognitive Effort; Lay = Layout Consistency = Graphics_2; Vis = Visual Guidance = Graphics_3;
GFI = goodness-of-fit index; AGFI = adjusted goodness-of-fit index; NFI = normal fit index; CFI =
comparative fit index; RMR = root mean square residual; RMSEA = root mean square error of
approximation.

In order to improve this initial model, I first noticed that the overall factor loadings for
Graphics_1 and Graphics_4 were quite low (.46 and .39, respectively), which meant that
they were not highly qualified dimensions for measuring the concept of perceived
usability. Hence, I eliminated them from the model.
Second, in each dimension, some of the items had a factor loading lower than .70, which
was considered not satisfactory; however, instead of just removing all of them right away,
I tried to not influence too much of the reliability of a dimension (Cronbach’s alpha
should be greater than .70). In case the overall Cronbach’s alpha would be decreased
too much by deleting an item, I would rather keep it in the model. With these
considerations in mind, only Items 3 (“The content (including text, pictures, audios, and
videos etc.) was what I expected”) and 30 (“The links on the website were clear”) were
eliminated.
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Table 13. Structural coefficients for the perceived usability dimensions (after revision).
Item
1.The wording of the text was clear.
2. The content (including text, pictures, audios, and videos etc.)
was easy to understand.
9. The text was easy to read.
8. The text was concise.
14. The organization of the website was clear.
13. I could quickly get to know the structure of the website by
skimming its homepage.
15. Under each section of the website, the web pages were well
organized.
21. It was easy to find the information I needed on the website.
34. I got what I expected when I clicked on things on this
website.
26. This website helped me find what I was looking for.
27. Learning to find my way around this website was a problem.
37. I learned to use this website quickly.
35. Using this website was effortless.
36. Using this website made me feel tired.
48. The layout of the pages throughout the website was
consistent.
49. I noticed abrupt changes in the layout of the pages.
41. The highlighted areas of a page helped me locate the
information I needed.
40. The colors helped me to distinguish different sections of the
website.
Overall Factor Loading to Perceived Usability
Cronbach’s Alpha

Cont
.85

Vis

.78
.70
.60

.91
.80
.75
.88
.85
.82
.81

.89
.80
.73
.95
.62
.87
.60

.68

.93

.97

.99

.54

.60

.819

.854

.840

.843

.736

.679

χ
241.65
RMR
.061

df
129
RMSEA
.019

GFI
.88

AGFI
.84

NFI
.96

CFI
.98

2

Model

*Perceived Usability Dimension
Strut
Nav
Cog
Lay

Note: Cont = Content; Strut = Structure and Information Architecture; Nav = Navigation; Cog =
Cognitive Effort; Lay = Layout Consistency = Graphics_2; Vis = Visual Guidance = Graphics_3;
GFI = goodness-of-fit index; AGFI = adjusted goodness-of-fit index; NFI = normal fit index; CFI =
comparative fit index; RMR = root mean square residual; RMSEA = root mean square error of
approximation.

Third, as stated in the previous section, the correlations among structure and information
architecture, navigation, labeling, and cognitive effort were pretty high (.75 < r < .90),
which suggested that they could possibly be merged into one dimension; however, when
I tried to conduct the merge, I found that the goodness-of-fit of the model decreased in
most cases, except when only the navigation and labeling dimension were combined.
This implied that the structure and information architecture and the cognitive effort
dimensions should be kept as separate dimensions. However, in the users’ opinions, the
navigation system and labels that a website uses offered them the same kind of
experiences because users navigate a website with the guidance of the labels.
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Therefore, they were merged into one dimension, while the name of the dimension
remained unchanged as perceived navigation.
Finally, in order to reduce the size of the questionnaire, several items with low factor
loadings or redundant meanings were removed (on the basis of not affecting reliability).
The results of the improved model are summarized in Table 13.
After the revision, the model was greatly improved: χ2 = 241.65, GFI = .88, AGFI = .84,
NFI = .96, CFI = .98, RMR = .061, and RMSEA = .019. In this model, the concept of
perceived usability was operationalized into six dimensions: content, structure and
information architecture, navigation, cognitive effort, Graphics_2, and Graphics_3.
According to the meanings of the corresponding measurement items, Graphics_2 was
renamed Layout Consistency and Graphics_3 was renamed Visual Guidance.
Nevertheless, the model still needed further improvement as there were still items in the
perceived content dimension which had low factor loadings and the layout consistency
and visual guidance dimensions consisted of only two items, which could weaken the
stability of the model. In order to address these issues, new candidate measurement
items were added to these dimensions for the next round’s online field test (see
Appendix J for the questionnaire used for Online Field Test 2). These new items were
created either by improving the wording of the existing low-factor-loading items or by
adding the missing aspects which were supposed to be covered by a dimension.
Validation and Implications for Online Field Test 2. Another key quality for a
psychometric instrument is its validity, which concerns whether the evaluation instrument
I developed (i.e., the perceived usability questionnaire) could precisely reflect the reality
(i.e., website usability). Three types of validity were analyzed on the current
questionnaire, which included external validity, convergent validity, and predictive validity.
During the process of the validity analysis, the implications for Online Field Test 2 were
proposed.
External validity refers to whether an assumed relation could be justified. In this study, it
was expected that higher task success rates would yield better perceived usability.
Therefore, the external validity of the questionnaire could be calibrated by checking
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whether there was a significant correlation between the users’ success rates on the eight
tasks that they performed (i.e., performance-based usability) and the perceived website
usability, which was measured by the questionnaire. As shown in Appendix I, a twotailed correlation test indicated that there was a significant correlation between task
success rate and the overall perceived usability (calculated by averaging all of the
usability dimensions; r = .368, p < .01). Particularly, the task success rate was
significantly correlated with five of the six perceived usability dimensions (except for the
layout consistency dimension). Therefore, the external validity of the questionnaire was
considered satisfactory.
Convergent validity has to do with whether the measurement items and sub-constructs
in a questionnaire measure the same higher-level concept. Based on the foregoing
reliability analyses (Cronbach’s Alpha) within each perceived usability dimension and the
significant correlations among these dimensions (Appendix I), I could conclude that the
convergent validity of the current questionnaire was sufficient.
Predictive validity focuses on whether a questionnaire can accurately measure the
concept that it intends to measure. In this study, it refers to whether the perceived
usability questionnaire can accurately predict the usability of a website. Unfortunately,
however, I found that the poor-usability website did not yield a significantly lower
success rate. The average task success rate for the good-usability website was 76.2%
(SD = .187), while it was 77.9% (SD = .181) for the poor-usability website (t = –.663,
p > .05). Therefore, the websites used in Online Field Test 1 were unlikely to be good
platforms by which to assess the predictive validity of the questionnaire (i.e., the
questionnaire could not predict which website had better usability because the websites
being tested were at the same usability level). In fact, this problem was reflected by the
questionnaire: the average perceived usability score for the good-usability website was
3.25/5 (SD = .77) and 3.36/5 (SD = .73) for the poor-usability site, which did not show a
significant difference (t = –.956, p > .05). This problem could be caused by insufficient
heuristic inspections or the personal bias of the three evaluators. Therefore, as
introduced in the Research Methods and Techniques section, in Online Field Test 2, I
selected two other websites based on other researchers’ recommendations (Fishman,
2009) and more in-depth heuristic inspections.
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4.3.3. Results from Online Field Test 2
Four hundred and seventy-six responses were collected from Online Field Test 2 (5.95%
response rate). Three hundred and sixty-two of these responses were valid. Among the
valid responses, 187 were collected from the test of the website with good usability (59
male, 128 female), while 175 were from the website with poor usability (57 male, 118
female).
Table 14. Structural coefficients for the perceived usability dimensions (final).
Item
Perceived Content
The text was useful.
The text was relevant.
The content (including text, pictures, audios, and videos etc.)
was easy to understand.
The wording of the text was clear.
Perceived Structure and Information Architecture
The organization of the website was clear.
I could quickly get to know the structure of the website by
skimming its homepage.
Under each section of the website, the web pages were well
organized.
Perceived Navigation
It was easy to find the information I needed on the website.
This website helped me find what I was looking for.
I got what I expected when I clicked on things on this website.
Perceived Cognitive Effort
I learned to use this website quickly.
Using this website was effortless.
Using this website made me feel tired.
Perceived Layout Consistency
The layout of the pages throughout the website was consistent.
The layout under each section of the website was consistent.
I noticed abrupt changes in the layout of the pages.
Perceived Visual Guidance
The highlighted areas of a page helped me locate the
information I needed.
I got to know the content of a page by skimming the highlighted
areas.
The colors helped me to distinguish different sections of the
website.
Overall Factor Loading to Perceived Usability
Cronbach’s Alpha

Cont

Vis

.85
.84
.72
.71
.90
.83
.83
.91
.88
.87
.88
.82
.71
.90
.85
.76
.89
.83
.67
.79

.97

.97

.97

.67

.79

.859

.887

.916

.842

.832

.872

χ
337.78
RMR
.044

df
146
RMSEA
.022

GFI
.91

AGFI
.88

NFI
.98

CFI
.99

2

Model

*Perceived usability Dimension
Strut
Nav
Cog
Lay

Note: Cont = Content; Strut = Structure and Information Architecture; Nav = Navigation; Cog =
Cognitive Effort; Lay = Layout Consistency = Graphics_2; Vis = Visual Guidance = Graphics_3;
GFI = goodness-of-fit index; AGFI = adjusted goodness-of-fit index; NFI = normal fit index; CFI =
comparative fit index; RMR = root mean square residual; RMSEA = root mean square error of
approximation.
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Since the aim of Online Field Test 2 was to enhance and confirm the usability
dimensions established in Online Field Test 1, I did not conduct another round of
exploratory factor analysis. Instead, a confirmatory factor analysis was directly
performed on the new data collected. With several minor adjustments – removing items
with low factor loading from the perceived content, layout consistency, and visual
guidance dimensions – the final questionnaire was established (see Table 14 or
Appendix K for the actual questionnaire).
Goodness-of-fit. The final model with six perceived usability dimensions (see Table 13)
showed a good fit to the data: χ2(146) = 337.78, GFI = .91, NFI = .98, and CFI = .99.
AGFI (= .88) was slightly below .90, which was still acceptable. RMR and RMSEA were
below the .05 standard. Under each dimension, all items had factor loadings higher
than .60 and most were higher than .70, which indicated that they were good
instruments for gauging the usability of each of the website design dimensions and users’
cognitive efforts in using a website.
Reliability. The Cronbach’s alpha for the entire questionnaire was .954 (>.7), which
suggested that all of the items in the questionnaire were measuring the same concept
(i.e., perceived usability). For each of the design-based dimensions (i.e. perceived
content, structure and information architecture, navigation, layout consistency, and
visual guidance), the Cronbach’s alpha was .859, .887, .916, .832, and .872,
respectively. The Cronbach’s alpha for the perceived cognitive effort dimension was .842.
Therefore, each dimension could also be reliably captured by the corresponding
measurement items.
Validity. Five types of validity were evaluated on the final questionnaire: predictive
validity, external validity, convergent validity, discriminant validity, and face validity.
In this round, the two testing websites yielded significantly different task success rates,
which allowed me to better analyze the questionnaire’s predictive validity. The task
success rate for the good-usability website was 84.49% (SD = .179), while it was 59.93%
(SD = .208) for the poor-usability site (t = 12.0, p < .01). Based on this, I found that the
questionnaire had accurate predictions. The average perceived usability score of the
good-usability website was 3.98/5 (SD = .55), which was significantly higher than that of
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the poor-usability website 2.85/5 (SD = .63). Therefore, the predictive validity of the
questionnaire could be considered satisfactory.
Two-tailed correlation tests were performed between the perceived usability dimensions
and the average task success rates (Appendix L). The results showed that each of the
perceived usability dimensions and the overall average perceived usability scores had
positive and significant correlations with task success rates at the .01 level, which
suggested a good external validity of the questionnaire.
Good convergent validity could already be justified through the reliability analyses. The
significant correlation among the usability dimensions was another sign of high
convergent validity (Appendix L).
Discriminant validity was assessed by checking whether the perceived usability
questionnaire was measuring a concept different from other closely-related concepts. As
mentioned in section 4.2.4, the concept that I needed to pay special attention to was the
aesthetics of a website. In particular, the standardized aesthetics questionnaire that I
used operationalized aesthetics into two dimensions: classical and expressive aesthetics.
As expected, the two-tailed correlation analysis (Appendix M) showed that each of the
perceived usability dimensions and the overall perceived usability significantly correlated
with the classical, expressive, and overall aesthetics. However, none of these
correlations were higher than .85. As suggested by Kline (1998), this was a good
indication that the questionnaire had satisfactory discriminant validity. As for the
discriminant validity among the perceived usability dimensions, although they were
significantly correlated (Appendix M), none of these correlations were higher than .85.
Therefore, the discriminant validity within the questionnaire was also good.
Face validity concerned whether the perceived usability dimensions I elicited would
make sense to website usability professionals in general. The face validity of the
questionnaire was first ensured by carefully creating the candidate measurement items
(section 4.2.1) and then by having HCI graduate students rate the items (section 4.2.2).
Second, in the final questionnaire, as stated in the review of the background, theories
already existed that support the perceived content, structure and information architecture,
navigation, and cognitive effort dimensions. As for the two dimensions extracted from the
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website’s graphic design, perceived layout consistency was related to one of the 10
usability heuristics devised by Nielson (1993), while visual guidance was emphasized in
the usability literature in terms of web page scannability (Stone et al., 2005).
Based on the above analysis, the final DEEP questionnaire could be considered a highly
qualified instrument for measuring the perceived usability of five website design
dimensions as well as perceived cognitive effort, in terms of both good reliability and
validity.
4.4. Discussion
4.4.1. Perception of Labeling Versus Navigation
Based on the factor analysis results from Online Field Test 1, I made changes to the
initial usability dimensions. In particular, I found that the measurement items under the
perceived navigation and labeling dimensions clustered into one factor. This revealed
that the users had different mindsets from those of the designers in regard to
conceptualizing the two dimensions. Designers consider navigation to be the accessing
mechanism of a website, whereas labeling focuses on naming the navigation links and
page elements. However, users may never think of the two concepts separately. For
them, they just read the label of a navigation link, click on it, and open the underlying
page. Both the link and its label are accessing mechanisms, not separable features. For
this reason, I combined the items relating to labeling and navigation into one dimension,
but kept its name as Navigation. This strongly suggests that both navigation and labeling
issues account for what users perceive as being able to find information based upon
clues given to them within the site, regardless of analytical design concerns that those
issues actually stem from. This finding was not extracted from the heuristic analysis that
the evaluators conducted initially. It was also a good example of how users perceive
usability differently and, one could argue, less technically (Ssemugabi & de Villiers, 2007)
than usability experts.
4.4.2. Perceived Technical Performance
The technical performance dimension was eliminated entirely from the questionnaire due
to the inability of the corresponding measurement items to reliably capture the intended
concept (Cronbach’s alpha < .7). Moreover, the results did not offer any clues regarding
what types of items would be suitable to measure this dimension. One potential reason
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for this might be that the users did not think that the technical issues specified by the
measurement items (Appendix G) could be put into a same usability category (i.e.,
technical performance). For example, a page downloading problem might have nothing
in common with a plug-in error for general website users. Usability experts might
consider both problems caused by technological obstacles or dysfunctions, but this
categorization criterion was unlikely to be understood by non-technical-savvy users.
Another reason could be that users separate some of the technical performance issues
of a website from what they would consider its usability. For example, they might think of
a dysfunctional plug-in as a third-party problem (e.g., Adobe flash player), rather than a
mistake made by the site creators. This could be why the measurement items were so
loosely correlated. No matter which of the above reasons was the actual reason, it is
obvious that general website users cannot perceive all technical performance issues as
a single conceptual dimension and, therefore, further research is needed to understand
whether users would attribute a technical problem to a mistake made by the website
designers or to a third-party service provider, such as an Internet service or plug-in
provider.
4.4.3. Elements of Graphics Usability
Another major modification that I made to the design dimensions was to split the
perceived graphics dimension into two dimensions: perceived layout consistency and
perceived visual guidance. This indicates that rather than perceiving the abstract
concept of ‘graphics,’ users assessed the usability of website graphics by something
more concrete, such as whether there was an abrupt layout change between pages or
whether the colors and highlights on the page could help them locate the information
they needed. This finding is in line with other studies on the perception and requirements
for usable graphics on the web. As for the perceived layout consistency dimension,
users desired a consistent layout (Sutcliffe, 2002), which helped to keep them focused
on the website content, while not allowing them to stray from the intended path. As for
the perceived visual guidance dimension, graphics helped show users where they were
within a site and helped them to navigate through the site’s content (Fang & Holsapple,
2007).
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4.4.4. Minimizing the Number of Items
I also reduced the number of measurement items in order to avoid user fatigue. Using
the techniques described throughout this chapter, I removed items that had low factor
loadings – which translated to their relatively low ability to explain the variances of a
dimension – in order to limit the number of items, while not sacrificing the reliability of the
instrument. Compared to the questionnaires I used to create the initial items, QUIS (27
items), PUTQ (100 items), CSUQ (19 items), USE (30 items), WAMMI (20 items), and
PHUE (13 items), the DEEP questionnaire is of a reasonable length (19 items). With this
size, I expect that users can reasonably complete all of the answers in approximately
five to 10 minutes.
4.4.5. Guidance for Using and Interpreting DEEP: The Designer’s Perspective
DEEP serves as a precise diagnostic tool to identify usability breakdowns in the design
of web systems, as emerging in the user experience. In order to make the best use of
DEEP, a simple numeric scale can be associated with the questionnaire items. For
example, we recommend using one to five values with three for Neutral or N/A (or using
a 7-point scale with four as the Neutral or N/A point) associated to the Likert scale of
each DEEP item. In this way, it is easy to calculate the average perceived usability
scores at three levels: an overall score of perceived usability, a score for each design
dimension, and a score for each item.
How can designers interpret these resulting scores? I suggest focusing on the most
analytical level of evaluation (item level) within each design dimension, as it can provide
the most useful insight into the aspects of the design that causes usability issues in the
user experience.
Table 15. Guiding the interpretation of DEEP results – examples.
Item

What to do in Case of a Score ≤ 3
(Examples of Actions to be Taken and Resources
to be Used)

Perceived Content
The wording of the text was clear

Seek ways to simplify the style and language of the
text content.
See research-based guidelines for usable design:
http://usability.gov/guidelines/guidelines_book.pdf
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Chapters 11 and 15.
The content (including text, pictures,
audios, and videos etc.) was easy to
understand

Seek ways to simplify the style and language of the
content (including text, pictures, audio, and videos,
etc.).
See research-based guidelines for usable design:
http://usability.gov/guidelines/guidelines_book.pdf
Chapters 11 and 15.

The text was useful

Seek ways to identify and cut redundancies in the
text content. Refocus on the key content to support
the tasks of the target users.
See research-based guidelines for usable design:
http://usability.gov/guidelines/guidelines_book.pdf
Chapters 11 and 15.

The text was relevant

Seek ways to identify and cut redundancies in the
text content. Refocus on the key content to support
the tasks of the target users.
See research-based guidelines for usable design:
http://usability.gov/guidelines/guidelines_book.pdf
Chapters 11 and 15.

Perceived Structure and Information Architecture
I could quickly get to know the structure
of the website by skimming its homepage

Re-conceive and re-design the logical structure of the
homepage by following the many heuristics and
guidelines available on the topic.
See research-based guidelines for usable design:
http://usability.gov/guidelines/guidelines_book.pdf
Chapter 5.

The organization of the website was
clear

Re-conceive and re-design the overall information
architecture, in terms of basic access structures,
navigation paths, and orientation mechanisms.
See research-based guidelines for usable design:
http://usability.gov/guidelines/guidelines_book.pdf
Chapters 12 and 16.

Under each section of the website, the
web pages were well organized

Re-conceive and re-design the organization of each
section of the site, providing consistent structures
and orientation mechanisms across sections.
Chapters 12 and 16.

Perceived Navigation
It was easy to find the information I
needed on the website

Refocus overall navigation structure, starting from the
homepage, on key organizational schemes: provide
access to information by tasks, target audience, and
topical categories. If feasible, provide an efficient and
accurate search function within the website.
See research-based guidelines for usable design:
http://usability.gov/guidelines/guidelines_book.pdf

88

Chapters 7 and 17.
This website helped me find what I was
looking for

Refocus overall navigation structure, starting from the
homepage, on key organizational schemes: provide
access to information by tasks, target audience, and
topical categories. If feasible, provide an efficient and
accurate search function within the website.
See research-based guidelines for usable design:
http://usability.gov/guidelines/guidelines_book.pdf
Chapters 7 and 17.

I got what I expected when I clicked on
things on this website

Re-check the clarity and transparency of the link
labels with respect to the background knowledge of
your target audience.
See research-based guidelines for usable design:
http://usability.gov/guidelines/guidelines_book.pdf
Chapters 9 and 10.

Perceived Cognitive Effort
Using this website was effortless

See research-based guidelines for usable design:
Te’eni, D., Carey, J., & Zhang, P. (2006). HCI:
Developing Effective Organizational Information.
John Wiley & Sons, Inc.
Chapter 8 – 3.2 User Control and Feedback
Guidelines

*Using this website made me feel tired

See research-based guidelines for usable design:

(Important: This is a reversed item.
Please give inverted ratings: 5 = strongly
disagree, 4 = disagree, 3 = neutral, 2 =
agree, 1 = strongly agree, 0 = Not
Applicable)

Te’eni, D., Carey, J., & Zhang, P. (2006). HCI:
Developing Effective Organizational Information.
John Wiley & Sons, Inc.

I learned to use this website quickly

See research-based guidelines for usable design:

Chapter 8 – 3.2 User Control and Feedback
Guidelines
Linja-aho, M. (2005). Evaluating and Improving the
Learnability of a Building Modeling System. Helsinki
University of Technology.

Perceived Layout Consistency
The layout of the pages throughout the
website was consistent

See research-based guidelines for usable design:
http://usability.gov/guidelines/guidelines_book.pdf
Chapter 6

* I noticed abrupt changes in the layout
of the pages

See research-based guidelines for usable design:
http://usability.gov/guidelines/guidelines_book.pdf

(Important: This is a reversed item.
Please give inverted ratings: 5 = strongly
disagree, 4 = disagree, 3 = neutral, 2 =
agree, 1 = strongly agree, 0 = Not

Chapter 6
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Applicable)
The layout under each section of the
website was consistent

See research-based guidelines for usable design:
http://usability.gov/guidelines/guidelines_book.pdf
Chapter 6

Perceived Visual Guidance
The colors helped me to distinguish
different sections of the website

See research-based guidelines for usable design:
http://usability.gov/guidelines/guidelines_book.pdf
Chapter 14

The highlighted areas of a page helped
me locate the information I needed

See research-based guidelines for usable design:
http://usability.gov/guidelines/guidelines_book.pdf
Chapter 14

I got to know the content of a page by
skimming the highlighted areas

See research-based guidelines for usable design:
http://usability.gov/guidelines/guidelines_book.pdf
Chapter 14

Note: For the items indicated with * (reversed rating), please follow the instructions below the item.

As shown in Table 15, for each item with a negative score (e.g., less than the neutral or
3 rating), specific design actions can be initiated to address the identified issue.
Whereas the specific redesign activity and identification of the actual requirements for
improvements will depend upon a number of factors specific to the web project and
constraints at hand, general guidance is provided to drive the design improvement of
each issue that emerged from DEEP. When designers see a low score associated with
an item, such as “I could quickly get to know the structure of the website by skimming its
home page,” they have the opportunity to investigate, systematically check, and
reconceive specific features of the web application concerning Structure and Information
Architecture, possibly following established usability guidelines, heuristics, or design
principles.
4.4.6. Overall Value of the Study
The importance of this study lies in the creation and validation of a valuable
questionnaire developed to gather users’ perceived usability feedback around key
design aspects of web-based systems. The articulation of the perceived usability
construct into five design dimensions enables designers to gather usability feedback that
more directly informs – in nature – the redesign activity. Neither the questionnaire
instrument per se nor its results produce redesign requirements, but they do identify
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user-perceived breakdowns of specific design aspects. This feedback is valuable as it
provides a precise input as to how to make redesign decisions.
From a general perspective, DEEP takes the pillars of user perception (i.e., the usability
phenotype) and makes that perception analytical in terms of using design dimensions to
describe perceived usability. This allows me to bridge the gap between the usability
genotype and analytical composition of the design (i.e., usability genotype; see Figure
23). DEEP can still be considered a user-based evaluation instrument, but, with respect
to traditional approaches (e.g., usability testing or other self-reporting instruments), it
captures the specific elements of the design at issue and allows designers to bridge the
Evaluation-Design Alignment Gap by providing concrete evidence as to where to focus
improvements.

Figure 23. By mapping the perceived usability to key web design dimensions, DEEP addresses
the Evaluation-Design Alignment Gap.

DEEP could serve as useful instrument for a broad range of HCI research studies. As
DEEP provides a usability rating for items within specific design dimensions, this
questionnaire will allow HCI researchers to conduct empirical studies that focus, for
example, on the relationship between a design dimension (e.g., content, navigation, or
graphics)

and

other

factors

of

the

user

experience

(e.g.,

trustworthiness,

communicability, and joy). Questions such as “How does navigation usability affect
trustworthiness?” and “How can content usability affect ‘flow’?” can be better answered
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using DEEP to rate any analytical design dimensions (e.g., as independent variables)
under investigation.
4.4.7. Limitations
Obvious limitations to this research exist, including the narrow scope of the design
features and web application domain considered. I used university websites because
they are a good example of large, information-intensive websites. The design of the
chosen university websites was considered representative of the design dimensions
under study. However, in order to strengthen the generalizability of the questionnaire, I
would need to further validate DEEP to other relevant domains of information-intensive
websites, including, for example, governmental portals, museums, other tourist
attractions, and e-commerce sites.
Moreover, I recruited a controlled group of users made up exclusively of undergraduate
students attending classes in one state in the Mid-western United States. Given this
limitation, many surveyed users could possess other possible homogenous traits such
as a relatively narrow age range, cultural perception, geographic similarity, and
educational attainment. Further studies should be conducted regarding the DEEP
effectiveness across user populations in order to gauge if or how usability of the tested
design dimensions is perceived differently based upon varying user groups and for tasks
of different natures.
This study focused on taking, as a starting point for selecting the measurement items,
the most popular perceived usability questionnaires available (i.e., the most highly cited
in the HCI literature). These questionnaires all come from reputable sources and have
been extensively validated. Therefore, I feel strongly that the instruments utilized are
representative of industry standards and best practices; however, given the potentially
high and increasing number (and difficult accessibility) of ad hoc usability questionnaires
developed in HCI research and professional arenas, I recognize that my starting basis of
the measurement items might not be all-encompassing and is limited to the instruments
reviewed in section 2.5.
Finally, although the in-depth, iterative analysis of the questionnaire’s findings tested its
reliability and validity, the long-term actual value of DEEP will result from having it used
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extensively in its final version (Appendix K) on a number of websites. This will yield even
further possible improvements and refinements to the instrument.
In next Chapter, the elements of the DEEP questionnaire and BREW evaluation
approach were integrated in a controlled online experiment and a semi-structured
interview to unpack the relationship between website usability and users’ brand
perceptions.
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Chapter 5. Branded Interactions: Predicting Perceived Product Traits and User
Image from Interface Consistency and Visual Guidance
Capitalizing on the methods used to evaluate online brand perception (Chapter 3) and
design-based website usability (Chapter 4), this chapter investigates the relation
between the two concepts (Yang & Bolchini, 2013). In particular, I explored whether and
how specific design-based website usability attributes can influence how users perceive
a specific brand attribute. This exploration was conducted through a rigorously-controlled
online experiment and a follow-up semi-structured interview. The results revealed
interesting differences between the usability attributes and gender groups.
5.1. Selecting the Most Reliable Design-based Usability Dimensions
The DEEP questionnaire captured five design-based usability dimensions: content,
information architecture, navigation, consistency, and visual guidance. The correlations
among consistency, information architecture, and navigation, however, were relatively
high (r > .66). These correlations made it difficult to manipulate the usability of these
dimensions separately on a website in order to compare their effects on brand
perception. To tackle this issue, although my long-term goal was to see the effect of
each dimension, as a starting point, this study only investigated the two most
uncorrelated dimensions: consistency and visual guidance. The correlation between
these dimensions was only .55. Exploratory factor analyses (Table 16) showed that the
corresponding measurement items loaded strongly to two different factors, using either
Varimax (assuming the two factors were orthogonal) or Oblique rotation (assuming the
two factors were correlated). As such, consistency and visual guidance together can
explain 77.93% of the total variation in perceived usability (with consistency 57.73% and
visual guidance 20.20%, respectively).
Consistency is a key user interface principle broadly studied in usability engineering and
interaction design (Fisher-Buttinger & Vallaster, 2006; Nielsen, 1994; Sharp, Rogers, &
Preece, 2006). Visual guidance, although not explicitly defined, concerns the usable
presentation of the elements in a user interface (Bolchini & Garzotto, 2008; Nielsen,
2006; Usability.gov, 2012). Following this tradition, below I have provided the operational
definitions:
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Table 16. Exploratory factor analyses of the measurement items for consistency (C) and visual
guidance (V) (N=362) (Yang, Linder, & Bolchini, 2012).
Varimax

Item

C

Oblique
V

C

U1. I noticed abrupt changes in the layout of the pages.

.889

.947

U2. The layout of the pages throughout the website was consistent.

.862

.860

U3. The layout under each section of the website was consistent.

.832

.827

V

U4. The highlighted areas of a page helped me locate the information I needed.

.891

.919

U5. I got to know the content of a page by skimming the highlighted areas.

.869

.903

U6. The colors helped me to distinguish different sections of the website.

.754

.755

Variance explained by each factor

57.73%

Total variance explained

77.93%

20.2%

57.73%

20.2%

77.93%

Interface Consistency is a design property of a web application, by which the same
user interface element (e.g., labels, icons, colors, or widgets) and their positions on the
page represent the same navigational, symbolic, or functional behaviors throughout the
system. Consistency is critical in regard to facilitating users’ learnability and memorability
of the system.
Visual guidance is a design property of a web application, by which texts, pictures, and
widgets are grouped, colored, and positioned in order to maximize users’ ability to
recognize, read or locate relevant information.
From these definitions, it is clear that consistency is a cross-page attribute, whereas
visual guidance is more of an intra-page concern.
5.2. Research Hypotheses
By manipulating the interface consistency and visual guidance of a content-intensive
website, this study investigated how these two design-based usability factors could
affect each of the attributes in Aaker’s Brand Identity Planning Model (Chapter 2, section
2.1). Two hypotheses were tested.
H1: If two websites are significantly different on consistency, then the one with higher
consistency yields a significantly more favorable perception of a brand identity attribute
than the one with lower consistency.
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H2: If two websites are significantly different on visual guidance, then the one with better
visual guidance yields a significantly more favorable perception of a brand identity
attribute than the one with worse visual guidance.
5.3. Methods
5.3.1. Choosing the Application Domain
The domain of this study is the online branding of US state universities. This domain was
chosen for two reasons. First, I did not select commercial brands from the consumer
products market because their brand identities are very different from each other. In
contrast, universities share – with different emphases – many core and common brand
attributes. For example, universities typically share the attributes of high-quality
education, innovation within tradition, and commitment to student success (Wiese et al.,
2009). By investigating university brands, the research outcomes can benefit multiple
educational institutions rather than only helping one particular company. Second,
commercial brands usually consist of a number of sub-brands, which may complicate the
picture. For example, Proctor & Gamble owns about 80 sub-brands. The image of these
sub-brands may influence each other.
5.3.2. Gauging Brand Perception
Aaker’s (1996) original model was slightly adapted to create a survey instrument
appropriate to use to gauge the brand perception of university websites. First, whereas
the goods of a company and the company itself may represent different aspects of a
brand, the brand as product and brand as organization constructs seemed inseparable
for universities. In fact, the valuable “goods” of a university – the educational services it
offers, such as teaching facilities, faculties, and research – and the university itself are
highly intertwined. Therefore, I merged these two constructs and used brand as product
to represent both a university itself and its educational services. Second, I decided to
factor out the construct of brand as symbol because a symbol is more related to the
visual property of the logo rather than to the usability of the website.
Then, based on the adjusted Aaker model, each of the brand identity sub-constructs
were operationalized into more concrete attributes. For example, the user image of a
university could be described by its students’ personalities and social skills (Table 17).
These brand identity attributes were collected, expanded upon, and consolidated from
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existing literature on university branding (Aaker, 1996; Wiese et al., 2009) and through a
focus group with 10 graduate students. In addition, the attributes were pre-tested
through Amazon Mechanical Turk by asking participants (N=200) to rate their
importance on a 7-point Likert scale from very unimportant to very important. The
participants were asked: "If you are going to apply for a university in the United States,
how important are the following factors for you?" Only the highly important attributes
were kept. Through factor analyses, I found that brand as product consisted of three
main factors: teaching and research quality, reputation, and student support. User image
consisted of two factors: the personality and social skills of an excellent university
student. Brand as person attributes clustered into one single factor. In the actual
experiment, 7-point Likert scales from strongly disagree to strongly agree were used to
capture brand as product and user image, while a variety of 7-point semantic differential
scales were used to measure brand as person.
Table 17. Operationalize university brand identity into more concrete attributes.
Sub-Construct of Brand Identity
Brand Identity Attributes
Brand As Product (Measured by 7-point Likert scale; strongly disagree – strongly agree)
• Teaching and Research Quality

B1. The university provides high-quality teaching
B2. The university is committed to academic excellence
B3. The university has excellent teaching facilities

• Reputation

B4. The university has a unique identity
B5. The university has a long history
B6. The university has a high ranking in US News

• Student Support

B7. The university helps students to plan for their future
B8. The campus of the university is a safe place
B9. The university offers a personalizable path of study

User Image (Measured by 7-point Likert scale; strongly disagree – strongly agree)
• Personality

B10. They are self-disciplined
B11. They are hard-working
B12. They are intelligent

• Social Skills

B13. They have excellent leadership
B14. They are highly involved in social activities
B15. They are the type of person whom I want to work with

Brand As Person (Measured by 7-point sematic differential scales)
B16. Deceitful – Sincere
B17. Boring – Exciting
B18. Incompetent – Competent
B19. Low-class – Upper-class
B20. Charmless – Charming
B21. Passive – Active
B22. Weak – Strong
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5.3.3. Experiment Design and Stimuli 3
The experiment that I conducted was a 2 × 2 design with each independent variable
varying on two levels: consistency (high/low) and visual guidance (good/poor) (Figure
24.a). The experiment was between-subject, so that each experiment group was
exposed to only one of the four website versions (Appendix N):
•

C+V+ (high consistency and good visual guidance);

•

C−V+ (low consistency and good visual guidance);

•

C+V− (high consistency and poor visual guidance);

•

C−V− (low consistency and poor visual guidance).

1

The Websites of A US State University
n = 51

n = 53

C+V+

A US State University Website

One of the five versions is embedded in the window frame

The Brand Identity of
A US State University

C−V+
N = 261

Brand As Product

Affect

•

Education Services

User Image
•

C+V−
n = 48

C−V−

+

Student Characteristics

Brand As Person
•

n = 54

Personality of the
University Itself

Pure Content Version
n = 55

C: consistency; V: visual guidance

2
(a)

Progress Bar

Indicate the current status
of the entire testing session

3
(b)

Task

Tasks are presented one by one
at the lower part of the screen

Figure 24. The experiment websites were embedded into the OFTEN environment and tested
through Amazon Mechanical Turk.

In addition to these four main groups, I added a fifth group who was asked to use an
online document that contained only the content of the experiment website. The aim was
to examine whether the content itself was high quality, so that it would not negatively
influence the results.

3

Related experiment materials can be found at: http://discern.uits.iu.edu:8670/branding/
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In order to create the experiment websites, I began by pre-testing the usability of six
candidate university websites using the DEEP questionnaire. The website that received
the highest usability ratings was selected as the model for the experiment website.

3

1

2

4
5

High Consistency Good Visual Guidance (C+V+)

Low Consistency Good Visual Guidance (C−V+)

High Consistency Poor Visual Guidance (C+V−)

Figure 25. Examples of the experiment stimuli: ① a fictitious university name was used to control
for prior brand knowledge; ② in the C−V+ version, the navigation bar was modified from

horizontal to vertical to create inconsistent navigation; ③ in the C−V+ version, the color of the
banner was changed to create inconsistent identity; ④ in the C+V− version, the pages were

cluttered with poor background contrast and small fonts; ⑤ important content was placed where
advertisements usually appear.

Then, in a period of six months, I modified, re-designed, and pre-tested the selected
website to create the desired versions and achieve the intended perceived usability
effects (Figure 25). The details of these research activities are described below.
C+V+ version: This version was very similar to the selected website with two main
differences. 1) The university’s identity was effaced by replacing the university’s name
with a generic name – a US State University – in order to avoid any bias caused by
users’ prior brand knowledge. Using fictitious brands was in line with the methodological
approach of brand perception studies in electronic marketing (Dou et al., 2010; Lee,
Rodgers, & Kim, 2009; Park & Lee, 2009; Wu, 2005). The related addresses and
telephone numbers of the original website were replaced with fictitious content. 2)
Several links were visible but disabled in order to prevent the users from navigating too
far away from the main website sections.
C−V+ version: This version was created by worsening the consistency of the C+V+
version following existing usability guidelines. Two main consistency problems were
created. 1) Navigation inconsistency (Nielsen, 2006). On a number of web pages, the
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locations of or labels on the navigation panel were made different from those found on
the homepage or higher level pages. 2) Identity inconsistency (Bolchini & Garzotto,
2008). When navigating through the website, users were expected to notice abrupt
changes in color schemes and page alignment. Inside each page, however, the
elements were well-organized and properly highlighted so that good visual guidance was
kept. This version went through five rounds of revisions and pre-tests (20 participants in
each round). In order not to make too brutal of changes on the first try, I started by
creating moderate consistency problems only in the third and fourth level of the website
architecture, while still keeping the interfaces of the first two levels consistent. Then, the
usability of the modified site was pre-tested through Amazon Mechanical Turk. For the
first three rounds of the pre-tests, however, no matter how much I increased the severity
of the consistency problems, the users could not perceive the changes. Therefore, in the
fourth round, the problems were also created in the second level of the site, which
proved to be quite effective as perceived consistency dropped significantly. The
implication for this change might be that users became less sensitive to inconsistent
layouts as they got into the deeper levels of the site. The fifth pre-test was used to
double check the reliability of the manipulation.
C+V− version: version: In this version, only the visual guidance was worsened. I created
three main problems. 1) Highly cluttered pages (Bolchini & Garzotto, 2008; Nielsen,
2006). By imitating existing examples (Bolchini & Garzotto, 2008), I squeezed a lot of
information into the web pages, using smaller fonts and poor color contrasts. 2)
Important element with an insignificant location (Nielsen, 2006). On some pages, useful
elements were put in the right column, where advertisements usually dwell. 3) Ad-like
scrolling stoppers (Nielsen, 2006). On some of the long pages, I put a banner-ad at the
bottom of the first screen, which pushed additional content “below the fold” and might
prevent users from scrolling a page down (Nielsen, 2006). This version took three
rounds of revisions and pre-tests (20 participants in each round) before the final version
was accepted. In the beginning of the process, the changes were only made to the
pages which were relevant to the user tasks (Table 18). This strategy, however, could
also affect the consistency of the site whenever a user navigated to the unchanged
sections. Therefore, in order to keep the website’s consistency level, the same design
changes were applied to every page throughout the site. Although this decision could be
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an over-manipulation – real-world problems may not be so pervasive on a site – it was a
necessary compromise to the rigidity of a controlled experiment.
C−V− version: The changes made in C−V+ and C+V− versions were applied to this
version. Therefore, it was poor on both aspects.
Pure content version: This version looked like a document. It contained the main content
of the website, including texts and images, which were formatted like a survey report. It
only had previous and next buttons and a simple dropdown menu for users to navigate
through the content.
5.3.4. Procedure of the Online Experiment
The online experiment was conducted by combining the Amazon Mechanical Turk with
the OFTEN field testing environment. Amazon Mechanical Turk was mainly used as a
tool for recruiting participants. It indicated to the participants the URL used to access the
experiment, which then took place in OFTEN. OFTEN was programmed to alternatively
present the four website versions and the content-only version based on user ID, which
guaranteed a controlled between-subject design.
Table 18. User tasks used in pre-tests and the actual experiment.
NO.
1
2
3
4
5
6
7
8

Task
How many baccalaureate students are enrolled in this university in Fall 2011?
Suppose you just graduated from high school and want to go immediately to college, please find the
procedure for applying for an undergraduate program, and then, select from below the 3rd Step in the
procedure.
To enrich students' college life, how many student organizations are in this University?
Suppose you are interested in applying for a bachelor degree in Biochemistry, please find out which college
offers this major.
For students who want to live on campus, what is the lowest housing rate offered by this university?
Please check the research news and see who has received a big research grant on managing pipeline
corrosion in Mexico.
Suppose you are interested in applying for a master degree in accounting, when is the application deadline
for Fall enrollment?
You are planning to visit the campus of this university. Therefore, you want to call the Parking Services Office
to ask for some parking tips. What is the phone number of the Parking Services Office?

Guided by OFTEN, each participant performed eight fact-finding tasks on either one of
the four websites or using the pure content document. The tasks were designed based
on the general services that a university website offers to occasional visitors (Bernier et
al., 2002). For example, there were tasks that centered on finding admission information
and faculty profiles (Table 18). Upon finishing the tasks, the participants who used the
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website versions were asked to fill out both the perceived usability and brand perception
questionnaires. The pure content group only filled out the brand perception
questionnaires. Then, demographic information was collected and the participants
received a reward code that they could submit back to Amazon Mechanical Turk to get
their monetary incentive ($2 for approximately 20 minutes of participation).
As to the demographic information, I followed suggestions from HCI user study methods
(Sharp, Rogers, & Preece, 2006) and marketing survey techniques (McDaniel & Gates,
2010) to capture users’ typical demographics traits including their gender, age, and
education level 4. Gender and age are two of the most common traits for segmenting
consumer market (Solomon, 2008). Education level was involved because it is closely
related to the experiment domain. It is possible that undergraduate and graduate
students may see a university differently (e.g., the former may care more about
education quality, whereas the latter may focus more on research resources). In addition,
I also asked the participants’ willingness to pursue a higher-level degree to see whether
different motivation levels (i.e., prospective students may be more motivated than other
users to have more serious considerations over the university) may yield different
experiment results.
5.3.5. The Follow-up Semi-structured Interview
After analyzing the quantitative results from the online experiment, a follow-up semistructured interview was conducted in order to further interpret the experiment findings.
In particular, the main objective of this semi-structured interview was twofold. First, it
was to double-check whether users could indeed perceive the interface consistency or
visual guidance problems in a particular website intervention; and, second, to demystify
why these problems were or were not able to affect users’ opinions toward a specific
aspect of the university brand.
The interview consisted of four user groups. Each group was exposed to one of the four
website interventions (e.g., C+V+, C+V−, C−V+, and C−V−). A total of 20 student
participants (12 females and 8 males, age > 18, 13 undergraduate and 7 graduate
students) were recruited from Indiana University (IUPUI) through email invitations and a
The demographics questionnaire can be accessed through here:
http://discern.uits.iu.edu:8670/branding/personalinfo.html
4
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university-level newsletter. Five participants were assigned to each user group. Since
pervasive gender differences were found during the online experiment (see section 5.4),
users’ genders within each group were balanced: three females and two males were
assigned to each group. More female participants were involved because the experiment
manipulation turned out to be only effective for females.
The interview sessions took place in a typical usability lab at the Indiana University
School of Informatics at IUPUI. In the lab, two desktop computers were set side-by-side
on a long table. Upon arrival, the participants were asked to sit in front of one of the
desktops. After introducing the participant to the general objectives of the study and
guiding him or her to sign the informed consent, he or she was asked to perform eight
fact-finding tasks on one of the experiment websites. This task-performance part was
guided by the OFTEN environment, which was the same environment as used in the
online experiment. Upon finishing the tasks, the interviewer would join the participant to
help him or her fill in the brand perception questionnaire. Different from the online
experiment, the participants were asked to take a break after finishing each section of
the questionnaire (three sections: brand as product, user image, and brand as person).
During each break, the interviewer reviewed each participant’s rating on the items in that
particular section and asked them the following types of questions:
You gave a high/low rating on [item name], why?
Do you remember which parts or elements on this website that made you feel like this?
Could you please point them out to me?
When asking these questions, the interviewer showed the website on the other desktop
and gave the participant the mouse so that he or she could point to the website elements
that he or she wanted to talk about. Users’ activities on the screen and their voices were
recorded using Morae Recorder (Version 3.1.1). Including the task-performance part, the
entire session, on average, lasted around 40-45 minutes. Each participant was given a
$10 gift card as a compensation for their time and effort.
5.4. Results
Initially, 291 responses were received. Then, I polished them by removing the entries
that left too many questions unanswered, those that showed apparent evidence of
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gaming the testing system, and the extreme outliers. In the end, a total of 261 responses
were retained: 51 belonging to the C+V+ group, 53 to the C−V+ group, 48 to the C+V−
group, 54 to the C−V− group, and 55 to the pure content group. The respondents were
balanced in gender (male = 143; female = 118). Most of their ages were within the 18 –
40 range (N = 219), while the rest were above 40 years old (N = 42). Most of the
respondents were pursuing or had received an undergraduate degree (N = 201), while
the rest either had not yet attended college (N = 25) or went to graduate school (N = 35).
In addition, most of the respondents (N = 181) expressed their intention to pursue a
higher level education.
5.4.1. Manipulation Checks
Manipulation checks were conducted by comparing the self-reported usability
experiences (Figure 26) and task performances.

Consistency (C)

Visual Guidance (V)

6

*

5

4

5.73
3

4.76

4.59

4.55

*

*

*

3.73

3.58

3.56

5.09

2

1

C+V+

C-V+

C+V-

C-V-

Figure 26. Successful manipulation checks of the website interventions. “*” indicates values that
were significantly different from the C+V+ version (p < .01).

The scores for perceived consistency and visual guidance were calculated by averaging
the corresponding usability indicators shown in Table 16. It was found that the perceived
consistency scores were negatively skewed. Therefore, a logarithm transformation was
applied to correct the skewness.
A one-way ANOVA (Welch’s F(3, 110.44) = 32.06, p < .01, est. ω2 = .31) comparing the
perceived consistency of the four websites suggested when compared to C+V+ (M =
5.73, SE = .12), perceived consistency decreased significantly in both C−V+ (M = 4.59,
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SE = .19) and C−V− (M = 3.58, SE = .20), but not in the C+V− version (M = 5.09, SE
= .18), indicating a successful experimental manipulation on consistency. A one-way
MANOVA (Wilks’ λ = .70, F(9,487) = 8.50, p < .01, ηp2 = .11) was also conducted to
compare the four websites on each of the three consistency indicators. It was found that
all three indicators decreased significantly in the low consistency versions (C−V+ and
C−V−), but not in C+V−, which was congruent with the overall findings. No interaction
effect was found with the users’ demographics traits.
The overall manipulations on visual guidance were also successful (ANOVA: F(3, 202) =
9.10, p < .01, ω2 = .11). When compared to C+V+ (M = 4.76, SE = .22), perceived visual
guidance dropped significantly in C+V− (M = 3.73, SE = .17) and C−V− (M = 3.56, SE
= .19), but not in the C−V+ version (M = 4.55, SE = .20). When looking into each visual
guidance indicator, it was found that the significant decrease occurred only in U4 (i.e.,
“The highlighted areas of a page helped me locate the information I needed,” p < .004).
The other two indicators showed the same trend (i.e., decreased substantially in the
poor visual guidance versions), but not as strong.
As for users’ performances, since the tasks that I asked users to accomplish were not
difficult (i.e., basic fact-finding tasks), they were able to finish most of the tasks in spite of
the less than satisfactory usability experiences in the worsened versions. The average
task success rates were: C+V+ (M = 88%, SE = .02), C−V+ (M = 85%, SE = .02), C+V−
(M = 85%, SE = .02), and C−V− (M = 83%, SE = .02). It might have happened by
chance, but C+V+ version still yielded the highest success rate. Time-on-task showed a
similar trend. Users spent significantly more time using C−V+ (M = 118 sec., SE = 7.3)
than C+V+ (M = 91 sec., SE = 5.5) (p < .05). The time-on-task of C+V− (M = 105 sec.,
SE = 5.7), and C−V− (M = 112 sec., SE = 6.2) were also higher than that of C+V+, but
the differences were not statistically significant. These results suggested that the
usability problems either in consistency or visual guidance were not so severe that they
greatly influenced users’ performances in fact-finding. No significant interaction was
found with users’ demographics traits.
Based on the experimental manipulations, I coded consistency and visual guidance into
two binary variables: consistency (0 = low, 1 = high); and visual guidance (0 = poor, 1 =
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good) (Table 19). In this way, I could examine the main effects and interaction of these
two usability factors on brand perceptions.
Table 19. Code consistency and visual guidance in two binary variables.
C+V+
1
1

Consistency
Visual Guidance

C−V+
0
1

C+V−
1
0

C−V−
0
0

5.4.2. Brand as Product
All brand identity attributes can be found in Table 17. For the convenience of referencing,
I also listed them below under the corresponding categories.
5.4.2.1. Teaching and Research Quality
•

B1. The university provides high-quality teaching.

•

B2. The university is committed to academic excellence.

•

B3. The university has excellent teaching facilities.

High/Good

Low/Poor

6

*

5

*

4
3

5.15 5.00

5.28

4.88

5.37 5.35

5.63

5.10

5.15

5.05

5.39

4.81

2
1

C

V

C

V

B1 High-quality teaching B2 Academic excellence

C

V

B3 Teaching facilities

Figure 27. Worsened visual guidance (V) caused significant drop in B2 (Academic excellence)
and B3 (Teaching facilities); but worsened interface consistency (C) did not seem to affect brand
perception.

A 2 × 2 MANOVA (consistency × visual guidance) suggested that the main effect of
visual guidance on these three attributes was significant (Wilks’ λ = .92, F(3,200) = 5.74,
p < .05, ηp2 = .08, Figure 27). The follow-up ANOVAs evaluating the effect of visual
guidance on each attribute were significant at an adjusted significance level (α = .05/3
= .017). Pairwise comparisons (α = .05/3/2 = .008) revealed that the poor visual
guidance websites yielded significantly lower perceptions on B2 Academic Excellence
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(M = 5.10, SE = .10) and B3 Teaching Facilities (M = 4.81, SE = .11) than the good
visual guidance versions (B2: M = 5.63, SE = .10; B3: M = 5.39, SE = .10). In contrast,
the effect of consistency and the interaction of consistency by visual guidance
(consistency * visual guidance) were not significant.
A 2 × 2 × 2 MANOVA with consistency, visual guidance, and gender (male, female) as
the independent variables revealed a more precise pattern. Except that the effect of
visual guidance remained significant, the interaction of visual guidance by gender (visual
guidance * gender) was also statistically significant (Wilks’ λ = .92, F(3,196) = 5.68, p
< .05, ηp2 = .08). As shown in Figure 28, females gave significantly lower ratings to all
three brand identity attributes when visual guidance was worsened, but the males’
ratings were almost the same between good and poor visual guidance conditions. In
addition to gender, I also explored the other demographic traits, but no significant
interaction was found.

Good Visual Guidance

Poor Visual Guidance

6

*

5
4

5.41
3
2
1

*

*

5.15 5.23

5.79 4.66

5.46 5.39

Male

Female

Male

3.34

Female

B1 High-quality teaching B2 Academic excellence

5.54

4.39

Female

5.25 5.10

Male

B3 Teaching facilities

Figure 28. Females gave significantly lower ratings to all three teaching and research quality
attributes when visual guidance was worsened, but the males did not (*p < .05).

5.4.2.2. Reputation
•

B4. The university has a unique identity.

•

B5. The university has a long history.

•

B6. The university has a high ranking in US News.
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V
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C
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1

Female

Male

B6 High ranking

Figure 29. Worsened visual guidance caused significant drop in B4 (Unique identity) and B6
(High ranking, female only); but worsened consistency did not seem to affect brand perception.

A 2 × 2 MANOVA testing the main effect of visual guidance on these three attributes was
significant (Wilks’ λ = .94, F(3,200) = 4.18, p < .05, ηp2 = .06). The follow-up ANOVAs
and pairwise comparisons suggested that B4 Unique Identity (M = 4.19, SE = .15) and
B6 High Ranking (M = 4.26, SE = .13) dropped significantly when visual guidance was
worsened, when compared to the good visual guidance versions (B4: M = 4.79, SE = .15;
B6: M = 4.80, SE = .13). The main effect of consistency and the interaction of
consistency * visual guidance were not significant.
The interaction of visual guidance * gender was significant on B6 High Ranking (F(1,198)
= 9.12, p < .017, ηp2 = .04). Females gave it significantly lower ratings in the poor visual
guidance conditions (M = 3.85, SE = .20) than in the good visual guidance conditions (M
= 5.00, SE = .16). The males’ ratings did not show much difference (Figure 29).
5.4.2.3. Student Support
•

B7. The university helps students to plan for their future.

•

B8. The campus of the university is a safe place.

•

B9. The university offers a personalized path of study.

108
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for their future
path of study

Figure 30. Females gave significantly lower ratings to B7 (Help students to plan for their future)
and B9 (Offer a personalized path of study) when visual guidance was worsened, but the males
did not (*p < .05).

Similarly, only visual guidance showed a significant main effect on these attributes
(Wilks’ λ = .94, F(3,200) = 4.08, p < .05, ηp2 = .06). Good visual guidance yielded
significantly higher ratings on B7 Help Students to Plan for Their Future (M = 5.44, SE
= .11), than did the poor visual guidance websites (M = 4.89, SE = .12). The interaction
of visual guidance * gender was significant on B7 Help Students to Plan for Their Future
(F(1,198) = 12.84, p < .017, ηp2 = .05) and B9 Offer a Personalized Path of Study
(F(1,198) = 14.01, p < .017, ηp2 = .05). Again, only females were significantly influenced
by visual guidance in perceiving these brand identity attributes (Figure 30).
5.4.3. User Image
Under this dimension, the participants were asked to rate the characteristics of the
university’s students, namely personality and social skills.
5.4.3.1. Personality
•

B10. Students of this university are self-disciplined.

•

B11. Students of this university are hard-working.

•

B12. Students of this university are intelligent.
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Figure 31. Females gave significantly lower ratings to all three attributes about the personality of
typical students when visual guidance was worsened, but the males did not (*p < .05).

Visual guidance had a significant main effect on B11 Hard-Working (F(1,202) = 10.58, p
< .017, ηp2 = .05). It received significantly lower ratings from the poor visual guidance
websites (M = 5.00, SE = .10) than from the good visual guidance websites (M = 5.45,
SE = .10, p < .008). The main effect of consistency was not significant. The interaction of
visual guidance * gender (Wilks’ λ = .93, F(3,196) = 4.61, p < .05, ηp2 = .07) suggested
that, with poor visual guidance, the perception of all three attributes dropped significantly
for females, but not for males (Figure 31).
5.4.3.2. Social Skills
•

B13. The students have excellent leadership.

•

B14. They highly involved in social activities.

•

B15. They are the type of person I want to work with.

Both the main and the interaction effects of consistency and visual guidance on these
attributes were not significant (p > .05). This time, however, gender difference
completely suppressed the impact of visual guidance. In fact, for the females, all three
attributes decreased significantly in the poor visual guidance conditions (p < .05) (Figure
32). In contrast, it was quite surprising to find that the males’ ratings did not even show a
decreasing trend.
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Figure 32. In the presence of poor visual guidance, female users gave significantly lower ratings
to all three attributes about the social skills of typical students (*p < .05).

5.4.4. Brand as Person
Under this dimension, the participants were asked to consider the university as a person
and express their opinions toward him or her.
•

B16. Deceitful – Sincere

•

B17. Boring – Exciting

•

B18. Incompetent – Competent

•

B19. Low-class – Upper-class

•

B20. Charmless – Charming

•

B21. Passive – Active

•

B22. Weak – Strong

Although the MANOVA test indicated significant effects of both consistency and visual
guidance on these attributes, all of the follow-up tests were non-significant. By
controlling for the main effect of gender, I found that the ratings on B17 (Boring –
Exciting) were significantly lower in the poor visual guidance conditions (M = 3.86, SE
= .16) than in the good visual guidance conditions (M = 4.52, SE = .15).
5.4.5. Investigating the Gender Difference on Brand Perception
The analyses above indicated that visual guidance has a significant effect on brand
perception that was highly gender-specific. In general, only females were influenced by
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the worsened visual guidance when evaluating the presented brand. In order to
investigate the potential reason for this gender difference, the following analyses were
conducted.
First, a conceptual path model illustrating the experiment was established (Figure 33).
Based on the experiment design, the manipulations on website visual guidance were
supposed to be perceived by the users first, which, in turn, would affect their brand
perceptions – a full mediator effect. However, in addition to this mediator effect, there
was still a possibility that the experiment manipulations would have additional direct
effects on brand perceptions. The reasons for these direct effects could be that the
manipulations involved additional changes besides visual guidance that could affect
brand perceptions.

Experiment
Manipulation on
Visual Guidance

Perception of a
Brand Identity
Attribute

Perceived Visual
Guidance

U4

U5

U6

Figure 33. A conceptual path model of the experiment.

Accordingly, for each significant visual guidance * gender interaction detected in the
previous sections (N = 12), the path coefficients in the model were estimated using
structural equation modeling technique for females and males separately to see what
had caused the gender differences. A critical ratio for differences test was used to
compare the path coefficients in the female and male models. The Amos 5 software was
used to conduct these tests.
Taking B1 (High-quality teaching) as an example, a two-group path model was
established (Figure 34). The model showed that the manipulation on visual guidance
significantly predicted perceived visual guidance (see βa1 and βb1), and there was no
significant difference between females and males (based on the critical ratio for
differences test, p > .05). Consistent with the manipulation checks, this again suggested
that females and males perceived the experiment manipulations equally. Therefore, the
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cause of the gender difference was unlikely to be that the males failed to perceive the
changes in visual guidance.
Next, perceived visual guidance significantly predicted the perception on B1 (see βa2 and
βb2) and no significant difference was found between females and males (p > .05). Thus,
the females’ and males’ opinions toward B1 seemed to be influenced equally by their
perceptions of the visual guidance. In other words, it was also unlikely that the males did
not take into consideration website visual guidance when they assessed B1. Up to now,
the reason of the gender difference was still unknown.

Female:
βa3 = .26*
.78

Experiment
Manipulation on
Visual Guidance

βa1 = .47**

Perceived Visual
Guidance
.96** .79**

βa2 = .37*

B1. The university
provides highquality teaching.

.71

βb2 = .28*

B1. The university
provides highquality teaching.

.93

.62

U4

U5

U6

.08

.38

.61

Male:
βb3 = -.13
.91

Experiment
Manipulation on
Visual Guidance

βb1 = .30*

Perceived Visual
Guidance
.95**

.60

.65**

U4

U5

U6

.10

.58

.64

Figure 34. Two-group path analysis on B1 (High-Quality Teaching); significant difference was
found between βa3 and βb3. (*p < .05, **p < .001).

In contrast, when comparing the third path (manipulation → B1), it was found that the
manipulation on visual guidance could significantly predict the females’ perceptions on
B1, but not the males’ perceptions. In addition, the critical ratio for differences test
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showed that the path coefficient in the females’ model (βa3 = .26) was significantly higher
than that in the males’ model (βb3 = -.13, p < .05). This finding indicated that there were
additional attributes that were affected by the experiment manipulation, and these
additional attributes could only influence the females’ opinions toward B1.
This two-group path model showed a good fit to the data (χ2(8) = 13.96, p = .08). The
Goodness-of-Fit Index (GFI = .97), Adjusted Goodness-of-Fit Index (AGFI = .90), Normal
Fit Index (NFI = .95), and Comparative Fit Index (CFI = .98) were all higher than the .90
threshold. The Standardized Root Mean Square Residual (SRMR = .07) was lower than
the .10 cut-off. The only deficiency was that the Root Mean Square Error of
Approximation (RMSEA = .06), which was slightly higher than the .05 cut-off. Therefore,
overall, this two-group model accurately reflected what had happened in the experiment.
In addition to the path analysis, I also used Baron and Kenny’s four-step criteria (Baron
& Kenny, 1986; Frazier, Tix, & Barron, 2004) to examine the mediator effects by
performing four regression analyses for each gender group: 1) the manipulation on
visual guidance should significantly predict the perception on B1; 2) the manipulation on
visual guidance should significantly predict perceived visual guidance; 3) perceived
visual guidance should significantly predict the perception on B1; and 4) using both
manipulation and perceived visual guidance to predict B1, the effect of manipulation on
B1 should drop substantially compared to 1). For females, all four regression analyses
yielded the expected outcomes listed above, indicating that the effect of the manipulation
on B1 was indeed mediated by perceived visual guidance. For males, however, criterion
1) was not met: the manipulation itself did not significantly predict B1. Although Zhao et
al. (2010) argued that criterion 1) might not be necessary for a significant mediator effect,
it was still possible that the effect was spurious for males.
Besides B1, seven other brand identity attributes (B2, B3, B7, B9, B10, B11, and B15)
suggested the same pattern in their corresponding path models (Table 20). In all of
these models, manipulation had a significant influence on perceived visual guidance,
while perceived visual guidance, in turn, significantly influenced brand perception. These
two types of effects were equal for females and males. However, the direct effect of
manipulation on brand perception was statistically significant only for females and
significantly higher than that for males. The fit indices of these models can be found in
the Appendix O. All of these models demonstrated satisfactory model fit.
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Table 20. Analyzing the visual guidance * gender interaction (*p < .05, **p < .001; CRD: Critical
Ratio for Differences; ‘=’: no significant difference; ‘>’: significantly higher for females).
Perceived VG → Brand Attribute

Manipulation → Brand Attribute

Female (βa1)

Male (βb1)

CRD

Female (βa2)

Male (βb2)

CRD

Female (βa3)

Male (βb3)

CRD

B1

.47**

.30*

=

.37*

.28*

=

.26*

-.13

>

B2

.47**

.30*

=

.29*

.21*

=

.37**

-.03

>

B3

.47**

.29*

=

.40**

.30*

=

.29*

-.02

>

1

.47**

.30*

=

.12

.08

=

.38**

.00

>

B7

.46**

.30*

=

.35*

.33*

=

.30*

-.05

>

B9

.47**

.30*

=

.28*

.22*

=

.25*

-.12

>

B10

.47**

.30*

=

.33*

.37**

=

.23*

-.12

>

B11

.47**

.30*

=

.26*

.24*

=

.36**

-.05

>

B12

.47**

.30*

=

.34*

.25*

=

.20

-.06

=

B13

.46**

.30*

=

.45**

.31*

=

.21*

-.21*

>

1

B14

.46**

.30*

=

.26*

.12

=

.16

-.09

=

B15

.47**

.30*

=

.40**

.40**

=

.24*

-.16

>

B6

1
1

1

Manipulation → Perceived VG

These attributes have a different pattern from the others.

The rest of the four brand identity attributes showed certain variations to the major
pattern discussed above (Table 20). For both genders, B6 (High Ranking) was not
significantly predicted by perceived visual guidance (βfemale = .12; βmale = .08). The only
reason for the significance of the guidance * gender interaction was that the direct effect
of the manipulation on B6 was statistically significant only for females (βfemale = .38) and
significantly higher than that for males (βmale = .00).
The model for B13 (Excellent leadership) had almost the same pattern as the major
trend. The only difference was that the manipulation had a significant negative effect on
B13 for males (βmale = -.21). This result suggested that the additional changes in the
experiment manipulation had an opposite impact on females (βfemale = .21) and males in
perceiving B13.
B12 (Intelligent) and B14 (Highly involved in social activities) were difficult to interpret.
They did not show significant differences in any of the three paths. The only explanation
to the significance of the visual guidance * gender interaction in these two attributes
could be that all three paths in the females’ models had higher absolute values than
those in the males’ models. However, this interpretation should be taken with caution.
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In spite of the slight variations, when the mediation effect through perceived visual
guidance was statistically controlled, the analyses above showed quite a strong trend
that the experiment manipulation had additional significant effects on brand perceptions
for females. Although the mediation effect was, in general, stronger than the additional
effects (by comparing the path coefficients in each model), it was the combination of
these two types of effects that caused females to give significantly lower ratings to a
number of brand identity attributes in the poor visual guidance conditions. In contrast,
even though the mediation effects on males did not show much difference from that on
females (it might be spurious), the males’ brand perceptions were not significantly
changed.
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Personality
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Teaching & Research Reputation

Student Support

Brand As Person

Figure 35. The pure content document yielded the most satisfactory perceptions on all brand
identity factors (*significantly lower than the pure content group, p < .05).

5.4.6. Content Only and Full Website
Most of the brand identity attributes received the highest ratings from the group who
used the pure content document (without any significant gender differences). Figure 35
demonstrates the comparisons of the average ratings on each brand identity factor
between the pure content document and the C+V+ version. Independent samples t-tests
suggested that the pure content document yielded significantly higher ratings on
teaching and research quality, reputation, and social skills than C+V+. These results first
indicated that the content that this university website conveyed was of high quality.
Therefore, it could not negatively influence the research results. Second, although C+V+
was considered to be good on both consistency and visual guidance, it still reduced the
branding effect of the content itself. Therefore, even the C+V+ version could still be
further improved upon in terms of branding effectiveness.
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5.4.7. Findings from the Follow-up Interviews
After transcribing the interviews, I analyzed the transcribed text in four aspects. 1) Did
the users perceive the interface consistency or visual guidance problems? 2) What were
the users’ overall impressions toward the university? Were their opinions affected by the
interface consistency or visual guidance problems? 3) Based on which aspect(s) of the
website did the users give ratings to the brand identity attributes? Were their opinions
affected by the interface consistency or visual guidance problems? 4) Which aspects did
users think were the most important aspects of a university’s website?
1) Did users perceive the interface consistency or visual guidance problems?
The users perceived the interface consistency and visual guidance problems while
performing the eight tasks and accurately described them in the interviews. When I
asked “Was there anything that you liked or disliked about this website,” the users who
used the low consistency versions described both the navigation inconsistency and
identity inconsistency problems. The following are two quotes from the users:
“The design completely changed when you go… when you kind of drill
down to specific area. That can be kind of distracting because you are
looking at that one format and then it did not fix… The site just completely
changed.” [Navigation Inconsistency]
“The design styles are also not uniform. When I clicked in, I felt like it's a
different university.” [Identity Inconsistency]
Users of the poor visual guidance versions also accurately described the three types of
visual guidance issues:
“I think this information is… is a lot of information in this small space. So
it's kind of overload.” [Cluttered Page]
“I used to see this (supporting links) somewhere at the bottom. Its location
should have more pertinent things than how to support the university.
[Unimportant Content at Important location]
“You know, a lot of the pages were scroll-down pages… I know that's an
easier way to build a website, but people may miss information that way.
Sometimes I forgot to scroll down and sometimes if you don't scroll down
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far enough you may miss information that you are looking for.” [Long
Page and Scroll Stoppers]
These results again showed that the experiment manipulations were successful.
2) What were the users’ overall impressions toward the university? Were their opinions
affected by the interface consistency or visual guidance problems?
The users were asked what they thought of the university overall after using its website.
Their answers are summarized in Table 21. Even with such a small sample, it is still
possible to see that females were more inclined to give harsh comments about the
university than males when the website had poor visual guidance. In particular, in the
good visual guidance conditions, all of the users considered it a good or intermediatelevel university, no matter whether the website had inconsistent interfaces. In contrast, in
the poor visual guidance condition, three of the six female users thought that the
university was a lower level university. None of the males, however, gave it such a low
rating.
Table 21. Users’ overall impressions toward the university (numeric data stand for the number of
participants who gave a particular rating).
High Consistency
Low Consistency

Good
Intermediate
Low
Good
Intermediate
Low

Good Visual Guidance
Female
Male
0
1
3
1
0
0
1
1
2
1
0
0

Poor Visual Guidance
Female
Male
0
0
2
2
1
0
0
0
1
2
2
0

The major reason why the three females ranked the university as low was that the poor
visual guidance yielded problems for them in regard to accessing information. For
example, when asked whether they would consider applying to the university, one of the
female users compared the website to her own university’s website and said the
following:
“Honestly no (i.e., would not consider applying for the university). It's
confusing… Coming to my school’s website, it seems like, wow, it's good.
It has a lot of information over there, whereas coming to this [website], I
don't see much information and I couldn't find any information I needed…
I'll be comparing, if I compare my school’s website with this, I'll go to my
school, not this.”
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In fact, her university’s website contains an approximate equal amount of information as
the experimental website. The reason why she said that she “didn't see much
information” was probably because the experimental website placed crucial information
at unimportant locations and the scroll stoppers prevented her from scrolling down to
read information below the fold:
“When I go to this place, usually I look for some information maybe on
this side but usually I need to go down this way. I expect the page to
change… but after answering two three questions, I notice that I'm getting
answers over here not over here.”
Similarly, another female user said that, in the real world, she might never apply for a
university with such a website, because “it had too much information which was not
arranged” and she thought that the “best university should have the best website.” She
also assumed that a good university should have a big group of people to maintain and
update the website. The third female user mentioned that she was not able to
accomplish a task because she did not think that the position where the answer was
located could contain useful information. In addition, she thought that the colors and the
styles of the interfaces were just like the websites of the lower level universities that she
had run into before.
In contrast, the male users were reluctant to say that the university was not good, even
though they encountered the same problems as the female users. For example, one of
the male users said that he would not judge a university solely on its website.
“There is a lot of research [that] goes with that (i.e., whether the university
is worth applying for). I would definitely say if two [universities] are really
close like by rankings and everything and I don't know which one I like
more, I think a better website could possibly influence [me]. But, I wouldn't
pick one based solely on [its] website.”
Another male user thought that the influence of a website was quite limited:
“You know, obviously it (e.g., the visual guidance problems) is not the
most critical thing. Could be annoying, yeah, could be. It really has some
effect… You hope it wouldn't be the most important thing, but, on the
other hand, if you are looking at several universities and you have never
heard of this one or it is somewhere in another state probably… If I
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cannot find information I want, I just give up at some point of time… but I
don't think that would be a determining factor.”
“The first thing I would be doing is to look and see if they offer the major
I'm looking for. It'd be better to find that pretty quickly.”
In sum, the female users were more prone to relating the visual guidance problems of
the website to the overall quality of the university, whereas the male users considered it
more of a peripheral factor.
Interface consistency, in contrast, did not seem to either affect the female users’ or male
users’ overall impressions toward the university. Most of the users did not mention the
consistency problems when explaining why they thought the university was good,
intermediate, or low level. When explicitly asked whether the inconsistent interfaces
gave them negative feelings toward the university, one of the female users in the C−V+
group said: “It may not be a problem with the university, but it seems like they have
different development teams and they do not use consistent themes.” The other two
female users in the C−V+ group simply answered that they did not care whether the
interfaces were consistent when judging the quality of a university. A male user in the
C−V+ group thought that consistent layouts were something good to have, but not
necessary: “It is a luxury thing. If you have it, it is good. If you do not have, it is not really
that much.”
3) Based on which aspect(s) of the website did the users give ratings to the brand
identity attributes? Were their opinions affected by the interface consistency or visual
guidance problems?
The reasons that the users gave about their ratings on specific brand identity attributes
can be clustered into three categories: content, visual design, and accessibility. The full
list of reasons can be found in Appendix P. Typically, users did not provide a reason for
each attribute. They, in general, elaborated upon their opinions when assessing the first
several attributes, and then repeated the same reasons for the rest of the attributes.
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Table 22 shows the number of reasons in each category for a particular website version.
Website content (i.e., the text) was the primary resource used by users to judge or
deduce how much a brand identity attribute was likely to be true.
Table 22. Number and types of reasons for particular ratings on specific brand identity attributes.
Good Visual Guidance
Poor Visual Guidance
Female
Male
Female
Male
High Consistency
Content
19 (14, 1, 4)*
13 (12, 0, 1)
21 (16, 0, 5)
8 (5, 1, 2)
Visual Design
12 (5, 3, 4)
9 (7, 0 , 2)
5 (2, 0, 3)
9 (0, 3, 6)
Accessibility
3 (3, 0, 0)
1 (1, 0, 0)
2 (1, 0, 1)
4 (1, 0, 3)
Low Consistency
Content
9 (8, 0, 1)
6 (5, 0, 1)
18 (8, 1, 9)
12 (9, 1, 2)
Visual Design
1 (1, 0, 0)
4 (1, 0, 3)
9 (2, 0, 7)
4 (1, 0, 3)
Accessibility
1 (0, 1, 0)
4 (4, 0, 0)
3 (0, 0, 3)
0 (N/A)
*Total number of comments (Positive comments, Neutral comments, Negative comments) → 19 (14, 1, 4)

Among all reasons that the users gave, 59.89% (106 out of 177) of the reasons referred
to the website content. For example, a user gave a positive rating to the attribute highquality teaching (B1), because he saw in the “quick facts” section of the website that “a
large number of students are enrolled in the university.” He said: “not many students
would go there if the university does not provide high-quality teaching.” Another user
thought that the students of the university were not the type of person she wants to work
with (B15), because she saw that the university had too many student organizations and
extracurricular activities: “In regard to working, I like people with a good work ethnic so
that they can put more effort into the work” [not into extracurricular activities].
The second user in the previous paragraph, however, was more of an outlier. That is
because most of the users gave negative ratings to brand identity attributes not because
the content that they read gave them bad feelings, but because they were not able to
find the relevant content. For example, a female user in the C−V− group thought that the
university was unlikely to help students to plan for their future (B7) because she did not
see anything about career services. This finding, however, does not mean that people
who gave positive ratings saw the relevant content. Some of the brand identity attributes
were not mentioned on the website (across all versions), but still received positive
ratings. This phenomenon can be at least partly explained by the website’s visual
guidance.
For the websites with visual guidance, 17.86% (5 out of 28) of female users’ contentrelated comments (reasons) were negative, which increased to 35.90% (14 out of 39) for
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the websites with poor visual guidance (Table 22). The poor visual guidance might have
made the users think that it was difficult to find information on the website in general.
Therefore, they ascribed the fact that they did not see relevant content to the visual
guidance problem of the website – the content might have been there, but the website
made it difficult to find. In contrast, information was easy to find on the websites with
good visual guidance. When asked to rate an attribute that they knew nothing about, the
users did not think that it was the problem of the website that limited their knowledge, but
because they just happened not to see the relevant content. Therefore, they either gave
these attributes neutral ratings or tried to deduce a rating from the other content that
they saw.
For the male users, 11.76% (2 out of 17) of their content-related reasons were negative
in the good visual guidance conditions, which increased to 28.57% (4 out of 14) in the
poor visual guidance conditions. Although this increase was relatively big in terms of
percentage, only four negative reasons were gathered in the poor visual guidance
conditions, which even less than the number of negative reasons given by the female
users in the good visual guidance conditions. This finding might be another indication
that the male users were less prone to relate visual guidance problems to the brand
image of a university.
Next, 29.94% of the reasons why users gave certain ratings to the brand identity
attributes (53 out of 177) referred to the visual design of the website. The number of
negative reasons increased in the poor visual guidance conditions for both females (from
30.77% to 71.43% or from 4/13 to 10/14) and males (from 38.46% to 69.23% or from
5/13 to 9/13). These visual design issues, however, were not related to visual guidance,
but to graphic design style of the website. For example, a female user in the C+V− group
did not think that the university had a unique identity (B4) because “the design of the
website was fairly generic.” A male user in the C−V− group thought that the university
did not have a long history (B5) because “the website seemed fairly modern, fairly
contemporarily thought-out.” Thus, the poor visual guidance erased the unique
characteristics of the graphic design and made the website look like it had been recently
created, which resulted in the inferior ratings on the two brand attributes.
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There were only a few reasons that were related to website accessibility (10.17%, 18 out
of 177). For example, one male user in the C+V− group stated that because he could not
find the on-campus housing information, he gave low ratings to all of the attributes
related to student support (B7, B8, and B9). However, because the cases were too few,
it was difficult to use them to establish a trend. On the other hand, this finding suggested
that users seldom directly relate the meaning of a brand identity attribute to website
accessibility.
In contrast, interface consistency seemed to have certain effects on users’ opinions, but
not as strong as visual guidance. For females, the negative reasons that they gave
regarding website content and visual design were 22.50% (9 out of 40) and 41.18% (7
out of 17), respectively, of the total number of reasons that they gave for the high
consistency conditions. Although these percentages increased to 37.04% (10 out of 27)
and 70.00% (7 out of 10) in the low consistency conditions, the absolute number of
negative reasons did not increase. Similarly, for males, the negative reasons that they
gave regarding website content and visual design were 14.29% (3 out of 21) and 44.44%
(8 out of 18), respectively, of the total number of reasons that they gave in the high
consistency conditions. These percentages increased to16.67% (3 out of 18) and 75.00%
(6 out of 8) in the low consistency conditions, but again, the absolute number of negative
reasons did not change. These findings suggested that low interface consistency might
make users provide less positive reasons, but would not encourage them to give more
negative reasons.
4) Which aspects did users think were the most important aspects of a university’s
website?
When interpreting the mediation models created in section 5.4.5, I found that website
aesthetics might be the factor that mediated the additional direct effect of visual
guidance manipulation on brand perceptions (see 5.5.3). In order to collect preliminary
evidence about this assumption, I asked the users to rank the importance of three
website attributes (i.e., website content, ease of finding information, and aesthetical
design) to the image of a university. On a scale of one to three (the smaller the rating,
the more important it is), females gave almost equal importance to the three attributes:
website content (M = 1.67, SD = .33), ease of finding information (M = 1.75, SD = .16),
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and aesthetical design (M = 1.56, SD = .29). In contrast, males thought that ease of
finding information was the most important factor (M = 1.29, SD = .18), website content
the second most important factor (M = 1.75, SD = .25), while aesthetical design the least
important factor (M = 2.71, SD = .18). If the direct effects in the models were indeed
mediated by website aesthetics, these rankings might explain why the effects were not
statistically significant in the males’ models. As stated by one of the male users: “To me,
it [aesthetics] is not really [that important]. As long as it [the website] has what I need
and is easy to use, I kind of overlook that.”
5.5. Discussion
5.5.1. No Effect of Consistency on Brand Image
Interface consistency, as mentioned earlier, is one of the most noted usability criteria in
existing interaction design guidelines. In addition, low consistency was the only usability
problem in this study that significantly worsened users’ task performances. The
inconsistent layouts disoriented the users and made them spend additional time trying to
find the desired information (i.e., the average time-on-task increased by 29.67% in the
C−V+ version). Surprisingly, however, it did not have a strong effect on the perception of
any of the brand identity attributes. Table 23 shows the correlation of perceived
consistency with all 22 brand identity attributes. The highest correlation was only .32,
indicating that a significant decrease in consistency may only cause very slight drop in
brand perception.
Table 23. Correlations between perceived consistency and each brand identity attribute (*p < .05;
**p < .01).
B1

B2

B3

B4

B5 B6 B7

B8 B9 B10 B11 B12 B13 B14 B15 B16 B17 B18 B19 B20 B21 B22

.32** .25** .30** .19** .05 .12 .24** .10 .11 .18* .12 .11 .23** .16* .17* .21** .23** .27** .12 .19** .18** .23**

These low correlations, the online experiment findings, and the follow-up interviews all
suggest that interface consistency has minimal relation with the image of a brand in
users’ minds. However, instead of simply concluding that it is OK for a brand to have a
website with inconsistent interfaces, I have come to the conclusion that it is more of a
mindset of tolerance that has evolved over time. First, it is not uncommon to access a
large organization’s website that consists of a number of sub-sites created by different
design groups and managed by different people in different departments. Second, during
this research study, I found a number of websites with severe inconsistency problems
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owned by well-known universities. Therefore, inconsistency might have become an
expected or inevitable trait for all large-scale websites, which, therefore, does not have
much to do with the quality of a specific brand.
5.5.2. Visual Guidance Affects Brand Image with Remarkable Gender Difference
Compared to consistency, visual guidance showed very strong influences on brand
image, although this result was only true for females. Females who used the poor visual
guidance websites gave significantly lower ratings to 13 out of the 22 brand identity
attributes than those who used good visual guidance websites. To summarize, the
female users thought that the university had a lower quality in regard to teaching and
research, was less reputed, and provided less support to its students. Also, they thought
that the students of this university had less favorable personalities and less developed
social skills. On the one hand, this demonstrated how pervasive the effect of visual
guidance was on females. Almost every core aspect of the university was affected. On
the other hand, it is worth noting that, although the ratings of these attributes decreased
significantly, most of them were still above the neutral point (4 of the 7-point scale). Only
the ratings of B1 (High-quality teaching) and B6 (High ranking) dropped to the negative
side (i.e., < 4). Therefore, most of the time, poor website visual guidance may greatly
influence the image of a university, but may not be so devastating that could completely
reverse people’s opinions of it. In contrast, males only gave significantly lower ratings to
one attribute – the university has a unique identity (B4) – in the poor visual guidance
conditions. Compared to the original site (C+V+), the cluttered pages in the poor visual
guidance versions made the university less distinguishable from its counterparts.
This is not the first time that significant discrepancies have been found between females
and males in general decision-making (Gilligan, 1982; Meyers-Levy, 1988) or in
assessing a design (Cyr & Bonanni, 2005; Flavián, Gurrea-Sarasa, & Orús Sanclemente,
2011; Holbrook, 1986; Moss, Gunn, & Heller, 2006; Moss, Gunn, & Kubacki, 2008;
Simon & Peppas, 2005). Males are more prone to pursuing “agentic goals” than females
(Meyers-Levy, 1988). They put more emphasis on “self-assertion” (Meyers-Levy, 1988)
and behave more pragmatically and idiosyncratically (Flavián, Gurrea-Sarasa, & Orús
Sanclemente, 2011). In contrast, females tend to be more “associative” (Flavián, GurreaSarasa, & Orús Sanclemente, 2011), which encourages them to pursue harmony and
good interpersonal relationships (Meyers-Levy, 1988). This may explain why the gender
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differences occurred in this study. As shown in Table 20, despite the statistical
significance, the absolute values of nearly all of the path coefficients were higher in the
models that represented females’ brand perceptions than in those models that
represented the males’ brand perceptions. In addition, the number of negative
comments from females increased substantially when the poor visual guidance websites
were used as stimuli in the follow-up interviews. These are all evidence that females are
more likely than males to associate the visual guidance quality of a university website to
the quality of the university itself. In simpler terms, a good university should not only
provide good guidance in the real life, but also in the virtual world. To the contrary, for
males, website visual guidance was only a peripheral factor. It was not related to how
well a university could teach, research, or support students’ careers. Therefore, as
indicated in the follow-up interviews, males based their judgments primarily on the
pragmatic factors described in the content of the website, such as the size and history of
the university and the funding that it received. Since the results show that the content of
the experiment website was well-composed (as indicated by the content-only group),
males might have marginalized more of the impact of visual guidance (i.e., as long as
the university could actually provide the services it promised, a poorly-design website did
not matter much).
5.5.3. Toward a Gender-sensitive, Dual-mediation Model of Brand Perception
Given that a main cause of the gender differences is the additional effect of the
experiment manipulation on visual guidance, it is important to understand the nature of
this additional effect and why it did not occur to the males.
First, visual guidance has to do with the coloring, highlighting, and positioning of the
webpage elements that could affect users’ usability performances, rather than the
attractiveness or fanciness of the design (i.e., aesthetics). However, when color
contrasts were worsened or page elements were cluttered, it was inevitable that the
pages would become less aesthetically pleasing. Second, as revealed by the follow-up
interview, females emphasized the importance of aesthetical design for a university
website much more than males. Third, according to the results presented in Chapter 4,
visual guidance has a significant correlation with aesthetics. Its correlation was .62
and .50 with classical aesthetics and expressive aesthetics, respectively (p < .01). The
values of these correlation coefficients are not too high (< .08), which guarantees that
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they are different constructs. At the same time, the correlations again imply the
possibility that any changes in visual guidance might affect perceived aesthetics. Finally,
many prior studies have suggested that aesthetics could have a “halo effect” (De Angeli,
Sutcliffe, & Hartmann, 2006; Dion, Berscheid, & Walster, 1972; Hartmann, Sutcliffe, &
De Angeli, 2007; Meiners & Sheposh, 1977; Tractinsky, Katz, & Ikar, 2000): a beautiful
person or artifact is considered good on every other aspect. For example, Tractinsky,
Katz, and Ikar (2000) found strong evidence that the perceived usability of an ATM is
determined more by aesthetical design than by its actual usability. De Angeli, Sutcliffe,
and Hartmann (2006) provided a more elaborate picture that showed that the strength of
the halo effect is dependent upon the seriousness of the context. The halo effect is
strong in a casual or entertaining context. In a more serious scenario, such as when
applying for a job, however, the aesthetics of a website become less important. Since
the user tasks in this study are mainly targeted to occasional website visitors (instead of
applicants of academic degrees or faculty positions), they fall more into the category of
the casual context. Therefore, if the manipulations on visual guidance affects perceived
aesthetics, perceived aesthetics may, in turn, have a halo effect on brand perceptions –
a beautiful website represents a good brand.
Female:
+

Perceived Visual
Guidance

+
Brand
Perception

Website Visual
Guidance
+

Perceived
Aesthetics

+

Male (Might be spurious):
Website Visual
Guidance

+

Perceived Visual
Guidance

+

Brand
Perception

Figure 36. A gender-specific dual-mediation model for website visual guidance and brand
perception.

Based on the foregoing analyses, I propose a gender-specific dual-mediation model
(Figure 36). 1) For females, the effect of website visual guidance on brand perceptions is
mediated by both perceived visual guidance and perceived aesthetics; and, 2) for males,
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the effect of website visual guidance on brand perceptions is probably mediated only by
perceived visual guidance. This mediation might be spurious because it cannot fully
satisfy Baron and Kenny’s criteria (section 5.4.5). The lack of the second mediation for
males exists for two possible reasons. First, males did not perceive any change in
aesthetics when visual guidance was worsened. Second, they perceived the aesthetics
change, but did not take it into consideration when assessing the related brand. Based
on the follow-up interviews, the second reason might be true because male users did
complain about the aesthetics of the worsened experimental websites, but did not think
that aesthetical design was critical for a university website. Of course, the model needs
to be validated through further empirical studies.
5.5.4. Content Only Version Beat Full Website
The content only version was added to the experiment in order to gauge the quality of
the website content. Also, I expected that the pure content document would yield equal
branding effects to the original, high usability version (i.e., C+V+). Surprisingly, however,
the former appeared to be better than the latter. This finding suggests that, as a brand
unknown to the users, its website must be of very high quality to generate equal
branding effects as a traditional non-interactive publication. It also implies that, although
websites have already become a common tool for information consumption, a brochure
or report could more transparently convey a rich set of articulated brand messages. This
finding confirms the good practice of universities to add PDFs of their formal publications
to complement their websites.
5.5.5. Understanding Interface Design for Branding: Synopsis of the Contribution
This study contributes to the advancement of the field of human-computer interaction in
four aspects.
First, the limited effect of consistency on brand perceptions narrows down the research
scope of online branding and relieves the tension of large organizations in regard to
having inconsistent sub-sites. Slight interface inconsistencies will not cause trouble for
the overall brand image. Instead of focusing on both inter-page navigation and intrapage design, future research may put more emphasis on the latter. In other words,
researchers may concentrate on investigating what types of layout, highlighting, or
element positioning could yield the best branding impact. As for large organizations, they
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do not need to worry too much about hiring a different design team to create a website
for a sub-institution. Even for organizations that now have a website with very different
sub-sites, as long as each sub-site is well-designed, they do not need to allocate a large
budget to standardize everything.
Table 24. A synopsis of the research findings (% Decrease: The percentage of the decrease in
the brand perception rating when visual guidance was worsened).
Brand identity attributes sensitive to visual guidance for both genders

% Decrease

B4. The university has a unique identity

12.52

Brand identity attributes sensitive to visual guidance for females only

% Decrease

B1. The university provides high-quality teaching

38.26

B2. The university is committed to academic excellence

19.52

B3. The university has excellent teaching facilities

20.76

B6. The university has a high ranking in US News

23.15

B7. The university helps students to plan for their future

20.18

B9. The university offers a personalizable path of study

16.67

B10. They are self-disciplined

17.25

B11. They are hard-working

18.28

B12. They are intelligent

13.19

B13. They have excellent leadership

17.70

B14. They are highly involved in social activities

10.13

B15. They are the type of person whom I want to work with

19.96

Brand identity attributes tolerant to both visual guidance and consistency
B5. The university has a long history
B8. The campus of the university is a safe place
B16. Deceitful – Sincere
B17. Boring – Exciting

No

B18. Incompetent – Competent

Significant

B19. Low-class – Upper-class

Decrease

B20. Charmless – Charming
B21. Passive – Active
B22. Weak – Strong

Second, when designing a new website, special attention needs to be paid to the brand
identity attributes that females associated highly with website visual guidance. In Table
24, the “% Decrease” represents the sensitivity level of an attribute to visual guidance.
The higher the sensitivity level, the more important it is to come up with a proper design.
For example, with significantly worsened visual guidance, females’ perceptions of B1
(High-quality teaching) may decrease as much as 38%. If one or a set of webpages are
going to be used to communicate this attribute to the users, then the designers should
make sure that the visual guidance quality of these pages is satisfactory for females. In
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particular, existing research suggests that females prefer websites that are designed by
female designers than ones designed by male designers (Mirroring principle: Moss,
Gunn, & Kubacki, 2008; Simon & Peppas, 2005). Therefore, it would be essential to
involve more female designers, especially when creating brand-sensitive pages.
Furthermore, in order to conduct a heuristic evaluation of an existing university website,
in addition to regular inspection activities, evaluators may need to undertake an
additional round of inspection to look specifically at the pages that convey the attributes
sensitive to visual guidance. This practice may help evaluators spot problems
overlooked in a regular usability evaluation.
Third, the dual-mediation model illustrates why worsened visual guidance has a different
impact on the brand perception of females and males. This model spurs new research
directions that can examine whether the second mediator for females’ brand perceptions
is really aesthetics as deduced from previous studies and as emerged from the follow-up
interviews or some other attribute of which I am unaware. If it is indeed aesthetics, then
a number of further questions could be raised, such as: Are males able to perceive the
aesthetics change caused by visual guidance? If not, why not? In another situation, if
males are able to perceive the aesthetics change, why do they not associate it with the
image of the brand? In addition, the study results do not suggest significant differences
in the effect of perceived visual guidance on brand perceptions between females and
males; therefore, why is this effect not enough to significantly change males’ brand
perceptions? Is this effect spurious for males? Does high-quality content overshadow
this effect? Since both consistency and visual guidance do not seem to affect males, is
there any other website attribute besides content that males may associate with a
university brand? If not, does that mean that males do not care about website design at
all when assessing a brand? These questions have all been inspired by the dualmediation model. By exploring these questions, website designers may get a better
understanding of how to generate branding-effective designs for a specific gender group.
Finally, this study offers a reusable set of methodologies and evaluation instruments to
HCI researchers that can be used to replicate the same study, apply the study to a
different website domain, or explore other important user experience dimensions that
can affect brand perception.
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5.5.6. Validity and Limits of the Study
Conducting user studies through Amazon Mechanical Turk has known advantages and
limitations (Kittur, Chi, & Suh, 2008; Nelson & Stavrou, 2011). As for the advantages, it
allowed me to recruit a large sample of participants who had diverse backgrounds at a
relatively low cost. This ability not only increased the statistical power of the study, but
also enabled me to go beyond the traditional recruiting of local university students
(Nelson & Stavrou, 2011). Prospective students, faculty members, and occasional
visitors were all part of the user profile. The main disadvantage of using Amazon
Mechanical Turk was the cost of filtering out invalid responses and identifying
participants who tried to game the system (e.g., getting the incentive without properly
completing the tasks as instructed) (Nelson & Stavrou, 2011). For example, some
participants gave up on all of the tasks or selected the same or random answers in the
post-test questionnaire. In order to overcome this problem, I offered the participants a
reasonable monetary incentive ($2) for the 20- minute experiment. Then, I kept the
number of instructions to the bare minimum and used simple and concise languages,
which prevented the participants from intentionally skipping long and complicated
instructions (Nelson & Stavrou, 2011). Next, I designed tasks that required a non-trivial
effort to complete. In this way, it was easier for me to differentiate the time-on-task of an
accurate session from a malicious respondent. Finally, multiple criteria were used to
judge whether a response was valid (Kittur, Chi, & Suh, 2008), including time-on-task,
task success rate, and statistical distributions.
The focus on university websites as one application domain manifests limits and
advantages. On the one hand, the obvious limit is the external validity of the results,
which may be restricted to websites and brands embodying the specific brand attributes
that I investigated. On the other hand, the advantages are the strict control of potential
confounding variables (e.g., using different domains, brand, and products), the reliance
of a validated set of salient brand identity traits for the selected domain, and the strong
reliability of the results.
Moreover, the use of a generic, fictitious brand, “A US State University” allowed me to
explore the pure impact of website usability on the images of university brands in
general, and avoided the possible influence of users’ prior knowledge about a brand.
The picture could get much more complicated if well-established brands were used. In
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particular, the users might be in favor of a university regardless of whether its website
was good, which is in line with Jansen et al.’s research findings on users’ biased
opinions toward famous and non-famous search engines (Jansen, Zhang, & Schultz,
2009; Jansen, Zhang, & Zhang, 2007). This problem could be mitigated by involving a
number of universities with different reputation levels. However, it may also introduce too
many confounding variables, such as the locations of the universities (which has to do
with the weather, economic conditions, and job opportunities), and make it too difficult to
control for the variations in the two usability factors that I wanted to experiment on.
Therefore, using a fictitious brand was considered a more appropriate approach.
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Chapter 6. Summary of the Contributions
In summary, this dissertation contributes to the area of Human-Computer Interaction in
the following ways.
First, the BREW evaluation approach enriches the existing HCI evaluation methods. The
existing methods focus on gauging how usable an interactive product is and identifying
the possible usability problems. These methods include lab-based and remote usability
testing and heuristic evaluation. In contrast, the BREW approach supplements these
methods with a method by which to assess how communicative a website is in
transmitting key branding attributes to users and to identify the possible reasons why a
certain attribute is not successfully communicated. The BREW approach provides rich
guidelines by which to control for possible confounding variables, such as the users’
prior knowledge about a brand and its website. In this way, researchers are allowed to
see the pure effect of website visiting on brand attribute perception. At the same time,
the approach offers enough flexibility for researchers to pick the evaluation elements that
they need and customize their own user testing plan. In addition, with the support of the
OFTEN field testing environment, researchers can either conduct the BREW evaluation
in a lab or remotely online. Although no current counterpart exists for heuristic evaluation,
the guidelines and criteria for creating branding-effective websites can be accumulated
overtime by extensively applying the BREW approach to the evaluation of current
company and institutional websites. By combining usability testing and branding
effectiveness evaluation, HCI and eBranding professionals are empowered to create
interactive products that are not only usable, but also communicative.
Second, the DEEP perceived usability questionnaire offers a brand new angle in regard
to measuring and understanding perceived website usability. On the one hand, the
questionnaire can directly reflect where the usability problem actually lies in a complex
design. Capitalizing on the questionnaire, usability researchers may get quick, but very
analytical feedback about the usability of a website by asking users to fill in the
questionnaire without first conducting any formal usability tests. Typically, the website
under evaluation may show a pop-up window on its interface to invite current users to fill
in the DEEP questionnaire online after they have used the website for a while. In this
way, the researchers may collect a large amount of responses in a short time at a low
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cost. The existing questionnaires are less eligible for this role because they mostly
capture holistic concepts, such as ease-of-use and learnability. They must be combined
with a formal usability testing session to reveal why users consider a website difficult to
learn and use.
On the other hand, the DEEP questionnaire shows that, among the five usability
dimensions, the three most reliable and uncorrelated dimensions are: content, interface
consistency, and visual guidance. The information architecture and navigation
dimensions are highly correlated with interface consistency. This finding may imply that,
in users’ minds, website usability focuses on three things: whether the content is useful
and easy to read, the cross-page navigation is consistent, and it is easy to find
information on each page. This reveals the difference between usability experts and
users in terms of how they understand and conceptualize website usability. It also shows
that, in the future, if researchers are interested in investigating in-depth the impact of
website usability on certain outcome measures, it might be more reasonable for them to
center their experimental manipulations on those three aspects so that users can more
accurately perceive the intended experimental effects.
Third, the controlled experiment and follow-up interview used to investigate the effect of
interface consistency and visual guidance on brand perception offer an icebreaker in
regard to demystifying the important issue of which design aspect of a website affects
the communication of which specific brand attribute. First, with the methods and
instruments offered by the controlled experiment, eBranding researchers can easily
replicate or design similar research studies to further uncover the issue in different
domains or research contexts (e.g., examining the issue in a more serious usage
scenario). Second, the study results provide valuable insights in how the research scope
of the issue could be greatly narrowed down in the future by excluding the nonsignificant impact of interface consistency. Third, the findings on the different effects of
visual guidance on the communication of various brand attributes and the remarkable
gender differences give web designers rich evidence on which problems to avoid in
designing a university website and highlight the importance of designing for specific
genders. The follow-up interview results not only confirm the findings from the controlled
experiment, but also reveal why users are sensitive or insensitive to poor visual
guidance when evaluating certain brand attributes and why males are not affected as
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much by poor visual guidance. Finally, the hypothetical, gender-sensitive dual-mediation
model opens up many new research directions, such as examining the possible
mediator effect of aesthetics, testing the seemingly spurious effect of visual guidance on
brand perception for males, and investigating males’ tolerance levels to poor design
qualities in judging the related brand image. Future research directions are discussed in
more detail in the next chapter.

135

Chapter 7. Future Research Directions
The intersection of branding and interaction design is a broad, complex, and
insufficiently explored area. It is difficult to separately manipulate the various
components of an integral design artifact and even harder to ensure that users can
accurately perceive experimental manipulations when allowed use the design artifact on
their own. This dissertation took the initiative to decouple the various design dimensions
of content-intensive websites through developing a design-oriented psychometric
instrument (DEEP), devise a way to systematically capture users’ brand perceptions
based on existing branding models and HCI user testing techniques (BREW), and
rigorously manipulate two of the most reliable website design dimensions to see their
effects on users’ opinions toward the typical university brand identity attributes. In spite
of the fact that these research studies yielded rich outcomes in regard to revealing the
proposed issue, they are just a snippet of the big picture when compared to the
pervasive existence of branded interactive products. Therefore, this line of research can
be further developed in, at least, the following directions.
Both the BREW evaluation approach and DEEP questionnaire can be further improved
and validated. Both BREW and DEEP should be extensively applied to the evaluation of
exiting content-intensive websites from various domains in order to test whether they are
still reliable in gauging either the branding effectiveness or perceived usability of different
web applications. In particular, through these further applications, eBranding researchers
will be able to examine whether the suggested strategies in controlling prior brand
knowledge are truly effective and whether the communication effectiveness of the tested
websites can really be improved by taking recommendations from the evaluation findings.
In addition, the extensive application of the BREW approach may yield rich knowledge
on how to design branding-effective websites, which can be transformed into useful
heuristics for web designers. The DEEP questionnaire, on the other hand, can be
improved by either merging existing dimensions, which are highly correlated, or adding
in additional dimensions, which are orthogonal to the existing dimensions.
The controlled experiment investigating the effects of interface consistency and visual
guidance on brand perception can be extended in a number of ways. First, the
experiment tested the effect based on fact-finding task scenarios. Whether the effects
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would appear to be the same in a different type of task scenario is worth examining. For
example, if users were asked to perform free-browsing tasks, the usability problems
might become more noticeable because users do not need to focus their attention on
finding the required information. Instead, they may simply lay back and take a look at
every aspect of the website. In contrast, the effect can also be tested in more serious
scenarios, such as making a payment, booking a flight, or applying for a job. Second, the
effect can be investigated in a different domain area, such as commercial brands. As
discussed in Chapter 5, the situation of a commercial brand can be much more
complicated. It is a broad domain that covers a myriad amount of product and service
categories (e.g., shoes, cars, housing). Researchers may pick a certain category to with
which to begin. However, it might be difficult to anonymize an existing brand’s website
because the good websites might be easily recognized by users. Third, using fictitious
brands may contaminate the ecological validity of the experiment findings. Therefore,
another research direction might be to investigate real brands. Going this direction,
researchers would need to find ways to strictly control for the effect of prior brand
knowledge. In order to enhance the generalizability of the research findings, a sample of
brands from a certain product category, instead of only one brand, should be
investigated. Moreover, real company brands may cover a number of sub-brands.
Researchers need to decide whether to experiment on the overall, company-level brand
or a specific sub-brand. Finally, researchers may even jump out of the domain of
websites to investigate the issue in another type of interactive application or product,
such as a mobile device and application, video game, or driving technology.
Given that interface consistency does not have a significant effect on brand perception,
researchers may focus on further investigating the effect of visual guidance. Moreover,
we have already known that poor visual guidance may worsen brand perception. Future
studies may explore how good design alternatives may generate different branding
effects. For example, dropdown menus may yield different branding effects than ribbon
menus. Dark color schemes might be more convincing than bright color schemes.
Following this line, a variety of studies can be conducted in order to understand the
relation between interface design and branding.
The gender-sensitive dual-mediation model may lead to three new research lines. First,
it is certain that perceived visual guidance mediates the relation between website visual
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guidance and female users’ brand perceptions. The next step would be to investigate
whether perceived aesthetics is the second mediator of the relation as I deduced from
prior research findings. Second, the mediator effect of perceived visual guidance might
be spurious for males because it did not lead to significant change in males’ ratings on
the brand identity attributes (although the effect appeared to be similar to the effect on
the females). More studies need to be conducted in order to examine whether the effect
was truly spurious or it was some other factors (perceived content might be a candidate)
that stifled the effect. Third, males seemed to tolerate both types of poor design
(inconsistency and poor visual guidance) in regard to judging a university’s image.
Future studies might investigate how tolerant males are to these factors by further
worsening the problems and explore which usability factors can actually affect male
users’ brand perceptions.
Another perspective to interpret the gender difference is offered by Petty and Cacioppo
(1986)’s Elaboration Likelihood Model. According to this theory, the amount of effort that
users put in to process and evaluate information is affected by their “motivation” and
“ability to think.” When users are highly motivated and have strong ability to think, they
tend to put more effort to reflect upon the information that they perceive and make more
precise judgment. This process is defined as the “central route” to attitude change (Petty
and Cacioppo, 1986). In contrast, when users are less motivated and have weaker
ability to think, their attitude change tends to go through a “peripheral route,” in which
users put much less effort to process and evaluate the information that they perceive.
According to the experiment and follow-up interview results, the usability problems in
visual guidance seemed to affect females’ opinions toward website usability through the
central route, whereas the same problems seemed to affect males’ opinions through the
peripheral route. As suggested by Petty and Cacioppo (1986), both the central and
peripheral route may have a strong impact on people’s attitudes, which might explain
why females and males perceived the visual guidance problems equally strong.
However, within the central route, the elaborated thinking process might be the place
where females built the relation between visual guidance design and brand image. In
contrast, with the absence of the elaborated thinking process in the peripheral route,
males did not put enough effort to establish the design – brand image relationship.
Future research may come up with novel empirical experiments to investigate whether
this hypothetical explanation is accurate.
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In addition to interface consistency and visual guidance, researchers may also explore
the influences of other website design factors on brand perception, such as content,
information architecture, or navigation. Information architecture and navigation are highly
correlated with interface consistency, so, presumably, they may not have a strong
impact of brand perception. Still, empirical evidence is needed to justify this assumption.
Finally, the content dimension is complex by itself. Narrowly speaking, it is about the way
in which the text on a website is written. Broadly, it covers also the quality of the images,
audios, and videos. Many research studies can be conduct only to investigate how these
content-related attributes may affect a brand’s image.
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Appendices
Appendix A. Brand Perception Questionnaires Used in BREW Case Studies

Brand Perception Questionnaire for AT&T
Based on your experiences with the website, please fill out the following questionnaire
regarding your opinions toward AT&T. It is very possible that you don't know every item
listed below, but you can have a reasonable guess according to your impression of the
website.
(Brand as Product)
What do you think of the products and services that AT&T provides?
1. The products that AT&T provides are innovative.
Strongly Disagree ------- 1 ------- 2 ------- 3 ------- 4 (I don’t know/neutral) ------- 5 ------- 6 ------- 7 ------- Strongly Agree

2. The products that AT&T provides are reliable.
Strongly Disagree ------- 1 ------- 2 ------- 3 ------- 4 (I don’t know/neutral) ------- 5 ------- 6 ------- 7 ------- Strongly Agree

3. The products that AT&T provides are high-quality.
Strongly Disagree ------- 1 ------- 2 ------- 3 ------- 4 (I don’t know/neutral) ------- 5 ------- 6 ------- 7 ------- Strongly Agree

4. The services that AT&T provides are innovative.
Strongly Disagree ------- 1 ------- 2 ------- 3 ------- 4 (I don’t know/neutral) ------- 5 ------- 6 ------- 7 ------- Strongly Agree

5. The services that AT&T provides are reliable.
Strongly Disagree ------- 1 ------- 2 ------- 3 ------- 4 (I don’t know/neutral) ------- 5 ------- 6 ------- 7 ------- Strongly Agree

6. The services that AT&T provides are high-quality.
Strongly Disagree ------- 1 ------- 2 ------- 3 ------- 4 (I don’t know/neutral) ------- 5 ------- 6 ------- 7 ------- Strongly Agree

7. The services that AT&T provides are highly international.
Strongly Disagree ------- 1 ------- 2 ------- 3 ------- 4 (I don’t know/neutral) ------- 5 ------- 6 ------- 7 ------- Strongly Agree

8. AT&T has the nation's largest 4G network.
Strongly Disagree ------- 1 ------- 2 ------- 3 ------- 4 (I don’t know/neutral) ------- 5 ------- 6 ------- 7 ------- Strongly Agree
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9. AT&T operates the nation's largest Wi-Fi network.
Strongly Disagree ------- 1 ------- 2 ------- 3 ------- 4 (I don’t know/neutral) ------- 5 ------- 6 ------- 7 ------- Strongly Agree

10. AT&T U-verse provides a better TV experience.
Strongly Disagree ------- 1 ------- 2 ------- 3 ------- 4 (I don’t know/neutral) ------- 5 ------- 6 ------- 7 ------- Strongly Agree

11. AT&T provides excellent customer care.
Strongly Disagree ------- 1 ------- 2 ------- 3 ------- 4 (I don’t know/neutral) ------- 5 ------- 6 ------- 7 ------- Strongly Agree

(Brand as Organization)
What do you think of AT&T as an organization?
12. AT&T is committed to innovation.
Strongly Disagree ------- 1 ------- 2 ------- 3 ------- 4 (I don’t know/neutral) ------- 5 ------- 6 ------- 7 ------- Strongly Agree

13. AT&T understands what its customers want.
Strongly Disagree ------- 1 ------- 2 ------- 3 ------- 4 (I don’t know/neutral) ------- 5 ------- 6 ------- 7 ------- Strongly Agree

14. AT&T delivers what its customers want.
Strongly Disagree ------- 1 ------- 2 ------- 3 ------- 4 (I don’t know/neutral) ------- 5 ------- 6 ------- 7 ------- Strongly Agree

15. AT&T makes things easy for its customers.
Strongly Disagree ------- 1 ------- 2 ------- 3 ------- 4 (I don’t know/neutral) ------- 5 ------- 6 ------- 7 ------- Strongly Agree

16. AT&T empowers its customers to use technology safely.
Strongly Disagree ------- 1 ------- 2 ------- 3 ------- 4 (I don’t know/neutral) ------- 5 ------- 6 ------- 7 ------- Strongly Agree

17. AT&T empowers its customers to use technology securely.
Strongly Disagree ------- 1 ------- 2 ------- 3 ------- 4 (I don’t know/neutral) ------- 5 ------- 6 ------- 7 ------- Strongly Agree

18. AT&T is committed to do the right thing.
Strongly Disagree ------- 1 ------- 2 ------- 3 ------- 4 (I don’t know/neutral) ------- 5 ------- 6 ------- 7 ------- Strongly Agree

19. AT&T connects their users to the world in which they live and work.
Strongly Disagree ------- 1 ------- 2 ------- 3 ------- 4 (I don’t know/neutral) ------- 5 ------- 6 ------- 7 ------- Strongly Agree
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(User Image)
Based on your experiences with the website, what do you think of the people who buy
and use AT&T’s products or services? Please give your rating to the following items.
The users of AT&T are:
Slow

-------- 1 -------- 2 -------- 3 -------- 4 (I don’t know/neutral) -------- 5 -------- 6 -------- 7 -------- Fast

Ambitionless -------- 1 -------- 2 -------- 3 -------- 4 (I don’t know/neutral) -------- 5 -------- 6 -------- 7 -------- Ambitious
Self-doubting -------- 1 -------- 2 -------- 3 -------- 4 (I don’t know/neutral) -------- 5 -------- 6 -------- 7 -------- Confident
Wasting

-------- 1 -------- 2 -------- 3 -------- 4 (I don’t know/neutral) -------- 5 -------- 6 -------- 7 -------- Saving

Unsocial

-------- 1 -------- 2 -------- 3 -------- 4 (I don’t know/neutral) -------- 5 -------- 6 -------- 7 -------- Social

Old

-------- 1 -------- 2 -------- 3 -------- 4 (I don’t know/neutral) -------- 5 -------- 6 -------- 7 -------- Young

(Brand as Person)
If you consider AT&T as a person, what is your opinion toward him/her? Please give
your rating to the following items.
AT&T is:
Worthless

-------- 1 -------- 2 -------- 3 -------- 4 (I don’t know/neutral) -------- 5 -------- 6 -------- 7 -------- Valuable

Unimaginative -------- 1 -------- 2 -------- 3 -------- 4 (I don’t know/neutral) -------- 5 -------- 6 -------- 7 -------- Creative
Neglecting

-------- 1 -------- 2 -------- 3 -------- 4 (I don’t know/neutral) -------- 5 -------- 6 -------- 7 -------- Caring

Cautious

-------- 1 -------- 2 -------- 3 -------- 4 (I don’t know/neutral) -------- 5 -------- 6 -------- 7 -------- Adventurous

Bad

-------- 1 -------- 2 -------- 3 -------- 4 (I don’t know/neutral) -------- 5 -------- 6 -------- 7 -------- Righteous

Unreliable

-------- 1 -------- 2 -------- 3 -------- 4 (I don’t know/neutral) -------- 5 -------- 6 -------- 7 -------- Reliable

Insecure

-------- 1 -------- 2 -------- 3 -------- 4 (I don’t know/neutral) -------- 5 -------- 6 -------- 7 -------- Secure

Unsuccessful

-------- 1 -------- 2 -------- 3 -------- 4 (I don’t know/neutral) -------- 5 -------- 6 -------- 7 -------- Successful

Follower

-------- 1 -------- 2 -------- 3 -------- 4 (I don’t know/neutral) -------- 5 -------- 6 -------- 7 -------- Leader

Unhelpful

-------- 1 -------- 2 -------- 3 -------- 4 (I don’t know/neutral) -------- 5 -------- 6 -------- 7 -------- Supportive

Inconsiderate -------- 1 -------- 2 -------- 3 -------- 4 (I don’t know/neutral) -------- 5 -------- 6 -------- 7 ------ Understanding
Unwise

-------- 1 -------- 2 -------- 3 -------- 4 (I don’t know/neutral) -------- 5 -------- 6 -------- 7 -------- Intelligent
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Brand Perception Questionnaire for Verizon
Based on your experiences with the website, please fill out the following questionnaire
regarding your opinions toward Verizon. It is very possible that you don't know every
item listed below, but you can have a reasonable guess according to your impression of
the website.
(Brand as Product)
What do you think of the products and services that Verizon provides?
1. The products that Verizon provides are innovative.
Strongly Disagree ------- 1 ------- 2 ------- 3 ------- 4 (I don’t know/neutral) ------- 5 ------- 6 ------- 7 ------- Strongly Agree

2. The products that Verizon provides are reliable.
Strongly Disagree ------- 1 ------- 2 ------- 3 ------- 4 (I don’t know/neutral) ------- 5 ------- 6 ------- 7 ------- Strongly Agree

3. The products that Verizon provides are high-quality.
Strongly Disagree ------- 1 ------- 2 ------- 3 ------- 4 (I don’t know/neutral) ------- 5 ------- 6 ------- 7 ------- Strongly Agree

4. The services that Verizon provides are innovative.
Strongly Disagree ------- 1 ------- 2 ------- 3 ------- 4 (I don’t know/neutral) ------- 5 ------- 6 ------- 7 ------- Strongly Agree

5. The services that Verizon provides are reliable.
Strongly Disagree ------- 1 ------- 2 ------- 3 ------- 4 (I don’t know/neutral) ------- 5 ------- 6 ------- 7 ------- Strongly Agree

6. The services that Verizon provides are high-quality.
Strongly Disagree ------- 1 ------- 2 ------- 3 ------- 4 (I don’t know/neutral) ------- 5 ------- 6 ------- 7 ------- Strongly Agree

7. The services that Verizon provides are highly international.
Strongly Disagree ------- 1 ------- 2 ------- 3 ------- 4 (I don’t know/neutral) ------- 5 ------- 6 ------- 7 ------- Strongly Agree

8. Verizon has the nation's largest 4G network.
Strongly Disagree ------- 1 ------- 2 ------- 3 ------- 4 (I don’t know/neutral) ------- 5 ------- 6 ------- 7 ------- Strongly Agree

9. Verizon operates the nation's largest Wi-Fi network.
Strongly Disagree ------- 1 ------- 2 ------- 3 ------- 4 (I don’t know/neutral) ------- 5 ------- 6 ------- 7 ------- Strongly Agree
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10. Verizon 's DIRECTV provides a better TV experience.
Strongly Disagree ------- 1 ------- 2 ------- 3 ------- 4 (I don’t know/neutral) ------- 5 ------- 6 ------- 7 ------- Strongly Agree

11. Verizon provides excellent customer care.
Strongly Disagree ------- 1 ------- 2 ------- 3 ------- 4 (I don’t know/neutral) ------- 5 ------- 6 ------- 7 ------- Strongly Agree

(Brand as Organization)
What do you think of Verizon as an organization?
12. Verizon is committed to innovation.
Strongly Disagree ------- 1 ------- 2 ------- 3 ------- 4 (I don’t know/neutral) ------- 5 ------- 6 ------- 7 ------- Strongly Agree

13. Verizon understands what its customers want.
Strongly Disagree ------- 1 ------- 2 ------- 3 ------- 4 (I don’t know/neutral) ------- 5 ------- 6 ------- 7 ------- Strongly Agree

14. Verizon delivers what its customers want.
Strongly Disagree ------- 1 ------- 2 ------- 3 ------- 4 (I don’t know/neutral) ------- 5 ------- 6 ------- 7 ------- Strongly Agree

15. Verizon makes things easy for its customers.
Strongly Disagree ------- 1 ------- 2 ------- 3 ------- 4 (I don’t know/neutral) ------- 5 ------- 6 ------- 7 ------- Strongly Agree

16. Verizon empowers its customers to use technology safely.
Strongly Disagree ------- 1 ------- 2 ------- 3 ------- 4 (I don’t know/neutral) ------- 5 ------- 6 ------- 7 ------- Strongly Agree

17. Verizon empowers its customers to use technology securely.
Strongly Disagree ------- 1 ------- 2 ------- 3 ------- 4 (I don’t know/neutral) ------- 5 ------- 6 ------- 7 ------- Strongly Agree

18. Verizon is committed to do the right thing.
Strongly Disagree ------- 1 ------- 2 ------- 3 ------- 4 (I don’t know/neutral) ------- 5 ------- 6 ------- 7 ------- Strongly Agree

19. Verizon connects their users to the world in which they live and work.
Strongly Disagree ------- 1 ------- 2 ------- 3 ------- 4 (I don’t know/neutral) ------- 5 ------- 6 ------- 7 ------- Strongly Agree
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(User Image)
Based on your experiences with the website, what do you think of the people who buy
and use Verizon’s products or services? Please give your rating to the following items.
The users of Verizon are:
Slow

-------- 1 -------- 2 -------- 3 -------- 4 (I don’t know/neutral) -------- 5 -------- 6 -------- 7 -------- Fast

Ambitionless -------- 1 -------- 2 -------- 3 -------- 4 (I don’t know/neutral) -------- 5 -------- 6 -------- 7 -------- Ambitious
Self-doubting -------- 1 -------- 2 -------- 3 -------- 4 (I don’t know/neutral) -------- 5 -------- 6 -------- 7 -------- Confident
Wasting

-------- 1 -------- 2 -------- 3 -------- 4 (I don’t know/neutral) -------- 5 -------- 6 -------- 7 -------- Saving

Unsocial

-------- 1 -------- 2 -------- 3 -------- 4 (I don’t know/neutral) -------- 5 -------- 6 -------- 7 -------- Social

Old

-------- 1 -------- 2 -------- 3 -------- 4 (I don’t know/neutral) -------- 5 -------- 6 -------- 7 -------- Young

(Brand as Person)
If you consider Verizon as a person, what is your opinion toward him/her? Please give
your rating to the following items.
Verizon is:
Worthless

-------- 1 -------- 2 -------- 3 -------- 4 (I don’t know/neutral) -------- 5 -------- 6 -------- 7 -------- Valuable

Unimaginative -------- 1 -------- 2 -------- 3 -------- 4 (I don’t know/neutral) -------- 5 -------- 6 -------- 7 -------- Creative
Neglecting

-------- 1 -------- 2 -------- 3 -------- 4 (I don’t know/neutral) -------- 5 -------- 6 -------- 7 -------- Caring

Cautious

-------- 1 -------- 2 -------- 3 -------- 4 (I don’t know/neutral) -------- 5 -------- 6 -------- 7 -------- Adventurous

Bad

-------- 1 -------- 2 -------- 3 -------- 4 (I don’t know/neutral) -------- 5 -------- 6 -------- 7 -------- Righteous

Unreliable

-------- 1 -------- 2 -------- 3 -------- 4 (I don’t know/neutral) -------- 5 -------- 6 -------- 7 -------- Reliable

Insecure

-------- 1 -------- 2 -------- 3 -------- 4 (I don’t know/neutral) -------- 5 -------- 6 -------- 7 -------- Secure

Unsuccessful

-------- 1 -------- 2 -------- 3 -------- 4 (I don’t know/neutral) -------- 5 -------- 6 -------- 7 -------- Successful

Follower

-------- 1 -------- 2 -------- 3 -------- 4 (I don’t know/neutral) -------- 5 -------- 6 -------- 7 -------- Leader

Unhelpful

-------- 1 -------- 2 -------- 3 -------- 4 (I don’t know/neutral) -------- 5 -------- 6 -------- 7 -------- Supportive

Inconsiderate

-------- 1 -------- 2 -------- 3 -------- 4 (I don’t know/neutral) -------- 5 -------- 6 -------- 7 ------ Understanding

Unwise

-------- 1 -------- 2 -------- 3 -------- 4 (I don’t know/neutral) -------- 5 -------- 6 -------- 7 -------- Intelligent
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Appendix B. User Tasks for the BREW Case Studies
User Tasks – AT&T
Task#1. Suppose you are interested in receiving digital TV in your home and you want to
record some of your favorite TV shows. Please check out up to how many hours of HD
video content you can record with the U-verse DVR.
Task#2. You want to get a cheap, basic internet service for occasional use in your
apartment. Please check out what the downstream speed is for a basic DSL service.
Task#3. Your best friend went to study in another state. You want to add an unlimited
long distance plan to your home phone so that you can call him/her regularly. How much
is the plan?
Task#4. You are planning to buy a new Samsung Galaxy S 4 (16GB). Please check
what special offer you can get.

User Tasks – Verizon
Task#1. Suppose you are interested in receiving digital TV in your home and you want to
record some of your favorite TV shows. Please check out up to how many hours of SD
video content you can record with the DIRECTV DVR receiver.
Task#2. You want to get a cheap, basic internet service for occasional use in your
apartment. Please check out what the download speed is for the basic high speed
internet service.
Task#3. Your best friend went to study in another state. You want to add an unlimited
long distance plan to your home phone so that you can call him/her regularly. Please
check what special offer you can get.
Task#4. You are planning to buy a new Windows Phone 8X by HTC. Please check the
price.
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Appendix C. Demographics Questions
Thanks again! You are almost done.
Please fill in the following questions about yourself and click Submit to get your reward
code.
1. Sex
o Male
o Female
2. Age
o 17 or below
o 18 to 20
o 21 to 23
o 24 to 26
o 27 to 30
o 31 to 40
o 41 or older
3. The highest level of education that you have completed
o Lower than high school
o High school diploma
o First-year college
o Second-year college
o Third-year college
o Bachelor degree
o Master's degree
o Doctoral degree
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Appendix D. No Significant Difference Was Found Between AT&T and Verizon in
the Perceptions of All Brand Identity Attributes after In-depth Website Exposure
AT&T

Verizon

Difference

Significance

Innovative Products

5.06

5.12

0.06

Non

Reliable Products

5.12

5.38

0.26

Non

High-Quality Products

5.52

5.76

0.24

Non

Innovative Services

4.66

4.98

0.32

Non

Reliable Services

4.96

5.05

0.09

Non

High-Quality Services

5.08

5.40

0.32

Non

Highly International Services

4.76

4.76

0.00

Non

Has the nation's largest 4G network

4.44

5.05

0.61

Non

Operates the nation's largest Wi-Fi network

4.32

4.67

0.35

Non

Provides a better TV experience

4.62

4.67

0.05

Non

Provides excellent customer care

4.64

4.69

0.05

Non

Committed to innovation

4.90

5.02

0.12

Non

Understands what its customers want

4.90

4.83

-0.07

Non

Delivers what its customers want

4.88

4.95

0.07

Non

Makes things easy for its customers

4.34

4.76

0.42

Non

Empowers its customers to use technology safely

4.84

4.93

0.09

Non

Empowers its customers to use technology securely

4.88

5.05

0.17

Non

Committed to do the right thing

4.74

4.83

0.09

Non

Connects their users to the world in which they live and work

5.34

5.69

0.35

Non

Slow-Fast

4.72

5.10

0.38

Non

Ambitionless-Ambitious

4.48

5.05

0.57

Non

Self-doubting-Confident

4.58

5.14

0.56

Non

Wasting-Saving

4.24

4.50

0.26

Non

Old-Young

4.24

4.81

0.57

Non

Worthless-Valuable

4.54

4.88

0.34

Non

Unimaginative-Creative

4.46

4.83

0.37

Non

Neglecting-Caring

4.06

4.43

0.37

Non

Cautious-Adventurous

4.64

4.74

0.10

Non

Bad-Righteous

4.22

4.33

0.11

Non

Unreliable-Reliable

4.42

4.95

0.53

Non

Insecure-Secure

4.68

4.93

0.25

Non

Unsuccessful-Successful

5.10

5.45

0.35

Non

Follower-Leader

4.62

4.88

0.26

Non

Unhelpful-Supportive

4.26

4.81

0.55

Non

Inconsiderate-Understanding

4.46

4.60

0.14

Non

Unwise-Intelligent

4.78

5.14

0.36

Non

*Data from high brand familiarity group
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Appendix E. Candidate Measurement Items Selected from Existing Questionnaires
(49 Items)
*The source where a question is selected from is annotated in the bracket.
Perceived Content
Does it provide clarity of wording? (PUTQ)
Are long data items partitioned? (PUTQ)
The information provided with this system was clear. (IBM)
The information was effective in helping me complete the tasks and scenarios. (IBM)
The organization of information on the system screen was clear. (IBM)
This system has all the functions and capabilities I expect it to have. (IBM)
Everything on this web site is easy to understand. (WAMMI)
Perceived Navigation
It requires the fewest steps possible to accomplish what I want to do with it. (USE)
Is the coding consistent across displays, menu options? (PUTQ)
Is the label location consistent? (PUTQ)
Is the guidance information always available? (PUTQ)
Does it indicate current position in menu structure? (PUTQ)
Provide shortcuts. (PHUE)
Give the user a way to review / return-to previous contexts. (PHUE)
It was easy to find the information I needed. (IBM)
I can quickly find what I want on this web site. (WAMMI)
Going from one part to another is easy on this web site. (WAMMI)
Remembering where I am on this web site is easy/difficult. (WAMMI)
The return to higher-level pages requires only one simple key action. (PUTQ)
It is difficult to move around this web site. (WAMMI)
This web site helps me find what I am looking for. (WAMMI)
Learning to find my way around this web site is a problem. (WAMMI)
Perceived Labeling
I can use it without written instructions. (USE)
I don't notice any inconsistencies as I use it. (USE)
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Is the wording familiar? (PUTQ)
Is the label format consistent? (PUTQ)
Is the wording consistent across displays? (PUTQ)
Use of terms throughout system (inconsistent/consistent) (QUIS)
I get what I expect when I click on things on this web site. (WAMMI)
Perceived Cognitive Effort
It saves me time when I use it. (USE)
Using it is effortless. (USE)
I can recover from mistakes quickly and easily. (USE)
I learned to use it quickly. (USE)
I easily remember how to use it. (USE)
It is easy to learn to use it. (USE)
Is the screen density reasonable? (PUTQ)
Are groups of information demarcated? (PUTQ)
Information should be in a logical, natural order. (Organization of information) (PHUE)
Give the user a way to preview where to go, what will happen. (PHUE)
This web site seems logical to me. (WAMMI)
Perceived Graphics
Is the assignment of colour codes conventional? (PUTQ)
Does it provide easily distinguished colours? (PUTQ)
Reading characters on the screen (hard/easy). (QUIS)
Highlighting simplifies task (not at all/very much). (QUIS)
The pages on this web site are very attractive. (WAMMI)
This web site has some annoying features. (WAMMI)
Perceived Technological Performance
This web site is too slow. (WAMMI)
I feel efficient when I'm using this web site. (WAMMI)
Make it difficult to make errors. (PHUE)
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Candidate Measurement Items Selected from Existing Questionnaires (49 Items)
Questionnaire

Total

Content

Navigation

Labeling

Cognitive

Graphics

Performance

PUTQ

14

2

5

3

2

2

0

IBM

5

4

1

0

0

0

0

WAMMI

13

1

6

1

1

2

2

USE

9

0

1

2

6

0

0

PHUE

5

0

2

0

2

0

1

QUIS

3

0

0

1

0

2

0

Total

49

7

15

7

11

6

3
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Appendix F. Initial Questionnaire Created for Internal Rating

* Items with minor or no change from the original version are in bold.
** The actual questionnaire used in internal rating was not numbered.
The following statements are used for capturing users’ perceived usability of websites.
Please ignore whether a statement is positive or negative. Just give a ranking of the
statements under each dimension, based on the importance of the issue that the
statement touches.

Perceived Content
___ (1) The wording of the text was clear. (PUTQ)
___ (2) The content (including text, pictures, audios, and videos etc.) was easy to
understand. (WAMMI)
___ (3) The content (including text, pictures, audios, and videos etc.) was what I
expected. (IBM)
___ (4) The content (including text, pictures, audios, and videos etc.) did not contain
errors or misspellings. (MiLE+)
___ (5) There were many grammatical errors and typos on the website. (MiLE+)
___ (6) The content was up to date. (MiLE+)
___ (7) The content looked trustworthy. (MiLE+)
___ (8) The text was concise and easy to read. (MiLE+)
___ (9) There were many irrelevant pictures on the website. (MiLE+)
___ (10) There were many irrelevant videos on the website. (MiLE+)

Perceived Structure and Information Architecture
___ (1) The long text on the website was well partitioned into sections. (PUTQ)
___ (2) Related web pages were scattered throughout the website. (MiLE+)
___ (3) I could easily locate all related information in one section. (MiLE+)
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___ (4) I could quickly get to know the structure of the website by skimming its
homepage. (MiLE+)
___ (5) The organization of the website was clear. (PHUE)
___ (6) Under each section of the website, the web pages were well organized. (MiLE+)
___ (7) The links on each web page were well organized. (MiLE+)
___ (8) Some web pages were too long. (MiLE+)

Perceived Navigation
___ (1) It required only a few steps to accomplish the tasks. (USE)
___ (2) The website provided enough guidance for me to navigate through the content.
(PUTQ)
___ (3) It was easy for me to return to previous pages. (PUTQ)
___ (4) It was easy to find the information I needed on the website. (IBM)
___ (5) Going from one section to another was easy on this website. (WAMMI)
___ (6) Remembering where I was on this website was difficult. (WAMMI)
___ (7) Returning to higher-level pages was immediate. (PUTQ)
___ (8) It was difficult for me to move around this website. (WAMMI)
___ (9) This website helped me find what I was looking for. (WAMMI)
___ (10) Learning to find my way around this website was a problem. (WAMMI)

Perceived Labeling
___ (1) The meanings of the main navigation labels were straightforward. (MiLE+)
___ (2) When I skimmed through the labels I confidently knew where to click. (MiLE+)
___ (3) The links on the website were clear. (MiLE+)
___ (4) The headings of the web pages were easy to understand. (MiLE+)
___ (5) The captions of the pictures were clear. (MiLE+)
___ (6) The captions of the videos were clear. (MiLE+)
___ (7) I got what I expected when I clicked on things on this website. (WAMMI)
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Perceived Cognitive Effort
___ (1) Using this website was effortless. (USE)
___ (2) Using this website made me feel tired. (MiLE+)
___ (3) I learned to use this website quickly. (USE)
___ (4) The web pages were dense. (PUTQ)

Perceived Graphics
___ (1) The colors used on the website made me feel uncomfortable. (MiLE+)
___ (2) The colors helped me to distinguish different sections of the website. (MiLE+)
___ (3) The highlighted areas of a page helped me locate the information I needed.
(QUIS)
___ (4) The pages on this website were very attractive. (WAMMI)
___ (5) This website had some annoying colors. (MiLE+)
___ (6) The text on the website was big enough to read. (MiLE+)
___ (7) The colors of the text made it easy to read. (MiLE+)
___ (8) The fonts used on this website were strange. (MiLE+)
___ (9) The home page of this website was pleasant. (MiLE+)
___ (10) The layout of the pages throughout the website was consistent. (MiLE+)
___ (11) I noticed abrupt changes in the layout of the pages. (MiLE+)

Perceived Technological Performance
___ (1) The pages took too long to load. (WAMMI)
___ (2) I needed to install plug-ins to view some of the content. (MiLE+)
___ (3) When I made a mistake, the website promptly helped me to recover. (PHUE)
___ (4) Multimedia (audio and video) functioned well on this website. (MiLE+)
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Details about the Initial Usability Questionnaire Developed for Internal Rating
Questionnaire

Total

Cont

Strut

Nav

Lab

Cog

Grap

Tech

PUTQ

6

1

1

3

0

1

0

0

IBM

2

1

0

1

0

0

0

0

WAMMI

9

1

0

5

1

0

1

1

USE

3

0

0

1

0

2

0

0

PHUE

2

0

1

0

0

0

0

1

QUIS

1

0

0

0

0

0

1

0

MiLE+

31

7

6

0

6

1

9

2

Total

54

10

8

10

7

4

11

4

*Cont = Content; Strut = Structure and Information Architecture; Nav = Navigation; Lab = Labeling; Cog =
Cognitive Effort; Grap = Graphics; Tech = Technological Performance.
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Appendix G. Perceived Usability Questionnaire Used in Online Field Test 1
* Items with minor or no change from the original version are in bold.
** SD = Strongly Disagree; D = Disagree; N = Neutral; A = Agree; SA = Strongly
Agree; N/A = Not Applicable

Perceived Content
1. The wording of the text was clear. (PUTQ)

SD D N A SA N/A

2. The content (including text, pictures, audios, and videos etc.) was
easy to understand. (WAMMI)

SD D N A SA N/A

3. The content (including text, pictures, audios, and videos etc.) was
what I expected. (IBM)

SD D N A SA N/A

4. The content (including text, pictures, audios, and videos etc.) did
not contain errors or misspellings. (MiLE+)

SD D N A SA N/A

5. There were many grammatical errors and typos on the website.
(MiLE+)

SD D N A SA N/A

6. The content was up to date. (MiLE+)

SD D N A SA N/A

7. The content looked trustworthy. (MiLE+)

SD D N A SA N/A

8. The text was concise. (MiLE+)

SD D N A SA N/A

9. The text was easy to read. (MiLE+)

SD D N A SA N/A

Perceived Structure and Information Architecture
10. The long text on the website was well partitioned into sections.
(PUTQ)

SD D N A SA N/A

11. Related web pages were scattered throughout the website.
(MiLE+)

SD D N A SA N/A

12. I could easily locate all related information in one section.
(MiLE+)

SD D N A SA N/A

13. I could quickly get to know the structure of the website by
skimming its homepage. (MiLE+)

SD D N A SA N/A

14. The organization of the website was clear. (PHUE)

SD D N A SA N/A

15. Under each section of the website, the web pages were well
organized. (MiLE+)

SD D N A SA N/A
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16. The links on each web page were well organized. (MiLE+)

SD D N A SA N/A

17. Some web pages were too long. (MiLE+)

SD D N A SA N/A

Perceived Navigation
18. It required only a few steps to accomplish the tasks. (USE)

SD D N A SA N/A

19. The website provided enough guidance for me to navigate
through the content. (PUTQ)

SD D N A SA N/A

20. It was easy for me to return to previous pages. (PUTQ)

SD D N A SA N/A

21. It was easy to find the information I needed on the website.
(IBM)

SD D N A SA N/A

22. Going from one section to another was easy on this website.
(WAMMI)

SD D N A SA N/A

23. Remembering where I was on this website was difficult.
(WAMMI)

SD D N A SA N/A

24. Returning to higher-level pages was immediate. (PUTQ)

SD D N A SA N/A

25. It was difficult for me to move around this website. (WAMMI)

SD D N A SA N/A

26. This website helped me find what I was looking for.
(WAMMI)

SD D N A SA N/A

27. Learning to find my way around this website was a problem.
(WAMMI)

SD D N A SA N/A

Perceived Labeling
28. The meanings of the main navigation labels were
straightforward. (MiLE+)

SD D N A SA N/A

29. When I skimmed through the labels I confidently knew where to
click. (MiLE+)

SD D N A SA N/A

30. The links on the website were clear. (MiLE+)

SD D N A SA N/A

31. The headings of the web pages were easy to understand.
(MiLE+)

SD D N A SA N/A

32. The captions of the pictures were clear. (MiLE+)

SD D N A SA N/A

33. The captions of the videos were clear. (MiLE+)

SD D N A SA N/A
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34. I got what I expected when I clicked on things on this
website. (WAMMI)

SD D N A SA N/A

Perceived Cognitive Effort
35. Using this website was effortless. (USE)

SD D N A SA N/A

36. Using this website made me feel tired. (MiLE+)

SD D N A SA N/A

37. I learned to use this website quickly. (USE)

SD D N A SA N/A

38. The web pages were dense. (PUTQ)

SD D N A SA N/A

Perceived Graphics
39. The colors used on the website made me feel uncomfortable.
(MiLE+)

SD D N A SA N/A

40. The colors helped me to distinguish different sections of the
website. (MiLE+)

SD D N A SA N/A

41. The highlighted areas of a page helped me locate the
information I needed. (QUIS)

SD D N A SA N/A

42. The pages on this website were pleasant to look at. (WAMMI)

SD D N A SA N/A

43. This website had some annoying colors. (MiLE+)

SD D N A SA N/A

44. The text on the website was big enough to read. (MiLE+)

SD D N A SA N/A

45. The text on the website was readable. (MiLE+)

SD D N A SA N/A

46. The colors of the text made it easy to read. (MiLE+)

SD D N A SA N/A

47. The home page of this website was pleasant. (MiLE+)

SD D N A SA N/A

48. The layout of the pages throughout the website was consistent.
(MiLE+)

SD D N A SA N/A

49. I noticed abrupt changes in the layout of the pages. (MiLE+)

SD D N A SA N/A

Perceived Technological Performance
50. The pages took too long to load. (WAMMI)

SD D N A SA N/A

51. I needed to install plug-ins to view some of the content. (MiLE+)
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SD D N A SA N/A

52. When I made a mistake, the website promptly helped me to
recover. (PHUE)
53. Multimedia (audio and video) functioned well on this website.
(MiLE+)

SD D N A SA N/A
SD D N A SA N/A

Details about Perceived Usability Questionnaire Used in the Online Field Test 1
Questionnaire

Total

Cont

Strut

Nav

Lab

Cog

Grap

Tech

PUTQ

6

1

1

3

0

1

0

0

IBM

2

1

0

1

0

0

0

0

WAMMI

9

1

0

5

1

0

1

1

USE

3

0

0

1

0

2

0

0

PHUE

2

0

1

0

0

0

0

1

QUIS

1

0

0

0

0

0

1

0

MiLE+

30

6

6

0

6

1

9

2

Total

53

9

8

10

7

4

11

4

*Cont = Content; Strut = Structure and Information Architecture; Nav = Navigation; Lab = Labeling; Cog =
Cognitive Effort; Grap = Graphics; Tech = Technological Performance.
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Appendix H. Correlations of the Nine Usability Dimensions Extracted from EFA

1

Perceived Structure
and Information
Architecture
.661**
0

0

0

0

0

0

0

0

196

196

196

196

196

196

196

196

196

.661**

1

.842**

.815**

.795**

.385**

.531**

.518**

.304**

0

0

0

0

0

0

0

Perceived
Content
Perceived
Content
Perceived
Structure and
Information
Architecture
Perceived
Navigation
Perceived
Labeling
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Perceived
Cognitive Effort
Perceived
Graphics_1
Perceived
Graphics_2
Perceived
Graphics_3
Perceived
Graphics_4

Pearson Correlation
Sig. (2-tailed)
N
Pearson Correlation
Sig. (2-tailed)
N
Pearson Correlation
Sig. (2-tailed)
N
Pearson Correlation
Sig. (2-tailed)
N
Pearson Correlation
Sig. (2-tailed)
N
Pearson Correlation
Sig. (2-tailed)
N
Pearson Correlation
Sig. (2-tailed)
N
Pearson Correlation
Sig. (2-tailed)
N
Pearson Correlation
Sig. (2-tailed)
N

0

Perceived
Navigation
.564**

Perceived
Labeling
.614**

Perceived
Cognitive
Effort
.548**

Perceived
Graphics_1
.536**

Perceived
Graphics_2
.447**

Perceived
Graphics_3
.403**

Perceived
Graphics_4
.326**

196

196

196

196

196

196

196

196

196

.564**

.842**

1

.820**

.875**

.316**

.411**

.433**

.224**
0.002

0

0

0

0

0

0

0
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196

196

196

196

196

196
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1
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.235**
0.001

0

0

0

0

0

0

0
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196

196

196

196
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196
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.548**

.795**
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.829**

1

.332**

.401**

.446**

.291**

0

0

0

0

0

0

0

0

196

196

196

196

196

196

196

196

196

.536**
0

.385**
0

.316**
0
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0

.332**
0

1

.268**
0

.317**
0

.192**
0.007
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196

196

196

196

196

196

196

196

.447**

.531**

.411**

.468**

.401**

.268**

1

.301**

.297**

0

0

0

0

0

0

0

0

196

196

196

196

196

196

196

196

196

.403**

.518**

.433**

.525**

.446**

.317**

.301**

1

.210**

0

0

0

0

0

0

0

196

196

196

196

196

196
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.326**

.304**

.224**
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.291**

.192**

.297**
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1

0

0

0.002

0.001

0

0.007

0

0.003
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196
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** Correlation is significant at the 0.01 level (2-tailed).
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Appendix I. Correlations among the Usability Dimensions and Success Rate after CFA
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Perceived Structure
and Information
Architecture
.611**
0

0

0

0

0

0
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196

196

196

196

196

196

196
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1

.807**
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0
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0

0

0

0

0

0

0.091
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.481**
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.301**
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0

0.032

Perceived
Content
Pearson Correlation
Perceived Content

Sig. (2-tailed)
N

Perceived Structure
and Information
Architecture
Perceived
Navigation
Perceived
Cognitive Effort
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Perceived Layout
Consistency
Perceived Visual
Guidance

Pearson Correlation
Sig. (2-tailed)
N
Pearson Correlation
Sig. (2-tailed)
N
Pearson Correlation
Sig. (2-tailed)
N
Pearson Correlation
Sig. (2-tailed)
N
Pearson Correlation
Sig. (2-tailed)
N
Pearson Correlation

Perceived Usability

Sig. (2-tailed)
N

Task Success Rate
(Performance
Based Usability)

Pearson Correlation
Sig. (2-tailed)
N

0

Perceived
Navigation
.571**

Perceived
Cognitive Effort
.540**

Perceived Layout
Consistency
.423**

Perceived Visual
Guidance
.394**

Perceived
Usability
.768**

Task Success Rate
(Performance
Based Usability)
.243**
0.001

0

0

0

0

0
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196

196
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196
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.768**
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1
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0

0

0

0

0

0
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.243**
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0
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0
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0
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0.091

.153*
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.368**
0

1
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196

196

196
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** Correlation is significant at the 0.01 level (2-tailed).
* Correlation is significant at the 0.05 level (2-tailed).
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Appendix J. Perceived Usability Questionnaire Used in Online Field Test 2
* Items with minor or no change from the original version are in bold.
** Items kept from Test 1 are labeled by their item numbers in the former version.
*** Newly added items are labeled as (New).
**** SD = Strongly Disagree; D = Disagree; N = Neutral; A = Agree; SA = Strongly
Agree; N/A = Not Applicable

Perceived Content
The wording of the text was clear (1) (PUTQ).

SD D N A SA N/A

The content (including text, pictures, audios, and videos etc.) was
easy to understand (2) (WAMMI).

SD D N A SA N/A

The text was concise (8) (MiLE+).

SD D N A SA N/A

The text was easy to read (9) (MiLE+).

SD D N A SA N/A

The content was what I wanted (New) (MiLE+).

SD D N A SA N/A

The text was useful (New) (MiLE+).

SD D N A SA N/A

The text was relevant (New) (MiLE+).

SD D N A SA N/A

Perceived Structure and Information Architecture
I could quickly get to know the structure of the website by skimming
its homepage (13) (MiLE+).

SD D N A SA N/A

The organization of the website was clear (14) (PHUE).

SD D N A SA N/A

Under each section of the website, the web pages were well
organized (15) (MiLE+).

SD D N A SA N/A

Perceived Navigation
It was easy to find the information I needed on the website (21)
(IBM).

SD D N A SA N/A

This website helped me find what I was looking for (26)
(WAMMI).

SD D N A SA N/A

Learning to find my way around this website was a problem (27)
(WAMMI).

SD D N A SA N/A
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I got what I expected when I clicked on things on this website
(34) (WAMMI).

SD D N A SA N/A

Perceived Cognitive Effort
Using this website was effortless (35) (USE).

SD D N A SA N/A

Using this website made me feel tired (36) (MiLE+).

SD D N A SA N/A

I learned to use this website quickly (37) (USE).

SD D N A SA N/A

Perceived Layout Consistency
The layout of the pages throughout the website was consistent (48)
(MiLE+).

SD D N A SA N/A

I noticed abrupt changes in the layout of the pages (49) (MiLE+).

SD D N A SA N/A

The layout of the pages was pleasant (New) (MiLE+).

SD D N A SA N/A

The abrupt layout changes made me lose my way (New) (MiLE+).

SD D N A SA N/A

The layout under each section of the website was consistent (New)
(MiLE+).

SD D N A SA N/A

Perceived Visual Guidance
The colors helped me to distinguish different sections of the website
(40) (MiLE+).

SD D N A SA N/A

The highlighted areas of a page helped me locate the information I
needed (41) (QUIS).

SD D N A SA N/A

I got to know the content of a page by skimming the highlighted
areas (New) (MiLE+).

SD D N A SA N/A

Some of the highlighted areas distracted me from locating the
information I needed (New) (MiLE+).

SD D N A SA N/A
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Details about Perceived Usability Questionnaire Used in Online Field Test 2
Questionnaire

Total

Cont

Strut

Nav

Cog

Lay

Vis

PUTQ

1

1

0

0

0

0

0

IBM

1

0

0

1

0

0

0

WAMMI

4

1

0

3

0

0

0

USE

2

0

0

0

2

0

0

PHUE

1

0

1

0

0

0

0

QUIS

1

0

0

0

0

0

1

MiLE+

16

5

2

0

1

5

3

Total

26

7

3

4

3

5

4

*Cont = Content; Strut = Structure and Information Architecture; Nav = Navigation; Cog = Cognitive Effort;
Lay = Layout Consistency; Vis = Visual Guidance.
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Appendix K. DEEP: Design-oriented Evaluation of Perceived Usability

* Items with minor or no change from the original version are in bold.
** SD = Strongly Disagree; D = Disagree; N = Neutral; A = Agree; SA = Strongly
Agree; N/A = Not Applicable

Perceived Content
The wording of the text was clear (PUTQ).

SD D N A SA N/A

The content (including text, pictures, audios, and videos etc.) was
easy to understand (WAMMI).

SD D N A SA N/A

The text was useful (MiLE+).

SD D N A SA N/A

The text was relevant (MiLE+).

SD D N A SA N/A

Perceived Structure and Information Architecture
I could quickly get to know the structure of the website by skimming
its homepage (MiLE+).

SD D N A SA N/A

The organization of the website was clear (PHUE).

SD D N A SA N/A

Under each section of the website, the web pages were well
organized (MiLE+).

SD D N A SA N/A

Perceived Navigation
It was easy to find the information I needed on the website
(IBM).

SD D N A SA N/A

This website helped me find what I was looking for (WAMMI).

SD D N A SA N/A

I got what I expected when I clicked on things on this website
(WAMMI).

SD D N A SA N/A

Perceived Cognitive Effort
Using this website was effortless (USE).

SD D N A SA N/A

Using this website made me feel tired (MiLE+).

SD D N A SA N/A

I learned to use this website quickly (USE).

SD D N A SA N/A
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Perceived Layout Consistency
The layout of the pages throughout the website was consistent
(MiLE+).

SD D N A SA N/A

I noticed abrupt changes in the layout of the pages (MiLE+).

SD D N A SA N/A

The layout under each section of the website was consistent
(MiLE+).

SD D N A SA N/A

Perceived Visual Guidance
The colors helped me to distinguish different sections of the website
(MiLE+).

SD D N A SA N/A

The highlighted areas of a page helped me locate the information I
needed (QUIS).

SD D N A SA N/A

I got to know the content of a page by skimming the highlighted
areas (MiLE+).

SD D N A SA N/A

Details about the DEEP Questionnaire
Questionnaire

Total

Cont

Strut

Nav

Cog

Lay

Vis

PUTQ

1

1

0

0

0

0

0

IBM

1

0

0

1

0

0

0

WAMMI

3

1

0

2

0

0

0

USE

2

0

0

0

2

0

0

PHUE

1

0

1

0

0

0

0

QUIS

1

0

0

0

0

0

1

MiLE+

10

2

2

0

1

3

2

Total

19

4

3

3

3

3

3

*Cont = Content; Strut = Structure and Information Architecture; Nav = Navigation; Cog = Cognitive Effort;
Lay = Layout Consistency; Vis = Visual Guidance.

The final version of DEEP is also available online as web form at:
http://discern.uits.iu.edu:8670/DEEP/deep.html
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Appendix L. Correlations among Perceived Usability Dimensions, Overall Perceived Usability and Task Success Rate

Perceived Structure
and Information
Architecture

Perceived
Content
Pearson Correlation
Perceived Content

Perceived
Navigation
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Perceived
Cognitive Effort
Perceived Layout
Consistency
Perceived Visual
Guidance
Task Success Rate
(Performance
Based Usability)

Pearson Correlation
Sig. (2-tailed)
N
Pearson Correlation
Sig. (2-tailed)
N
Pearson Correlation
Sig. (2-tailed)
N
Pearson Correlation
Sig. (2-tailed)
N
Pearson Correlation
Sig. (2-tailed)
N
Pearson Correlation
Sig. (2-tailed)
N
Pearson Correlation

Perceived Usability

Sig. (2-tailed)
N

Perceived
Cognitive Effort

Perceived Layout
Consistency

Perceived
Visual
Guidance

Task Success Rate
(Performance Based
Usability)

Perceived
Usability

.715**

.663**

.614**

.475**

.536**

.424**

0

0

0

0

0

0

0

362

362

362

362

362

362

362

362

.715**

Sig. (2-tailed)
N

Perceived Structure
and Information
Architecture

1

Perceived
Navigation

.793**

1

.841**

.806**

.582**

.673**

.494**

.919**

0
362

362

0
362

0
362

0
362

0
362

0
362

0
362

.663**

.841**

1

.846**

.601**

.668**

.570**

.918**

0

0

0

0

0

0

0

362

362

362

362

362

362

362

362

.614**

.806**

.846**

1

.531**

.692**

.554**

.891**

0

0

0

0

0

0

0

362

362

362

362

362

362

362

362

.475**

.582**

.601**

.531**

1

.486**

.286**

.721**

0

0

0

0

0

0

0

362

362

362

362

362

362

362

362

.536**
0

.673**
0

.668**
0

.692**
0

.486**
0

1

.368**
0

.803**
0

362

362

362

362

362

362

362

362

.424**

.494**

.570**

.554**

.286**

.368**

1

.537**

0

0

0

0

0

0

362

362

362

362

362

362

362

362

.793**

.919**

.918**

.891**

.721**

.803**

.537**

1

0

0

0

0

0

0

0

362

362

362

362

362

362

362

** Correlation is significant at the 0.01 level (2-tailed).

0

362

Appendix M. Correlations among Perceived Usability and Aesthetics Dimensions

Perceived
Content
Perceived
Content
Perceived
Structure and
Information
Architecture
Perceived
Navigation

Pearson Correlation
N
Pearson Correlation
Sig. (2-tailed)
N
Pearson Correlation
Sig. (2-tailed)
N
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Pearson Correlation

Perceived
Layout
Consistency

Pearson Correlation

Perceived
Usability
Classical
Aesthetics
Expressive
Aesthetics

Sig. (2-tailed)
N
Sig. (2-tailed)
N
Pearson Correlation
Sig. (2-tailed)
N
Pearson Correlation
Sig. (2-tailed)
N
Pearson Correlation
Sig. (2-tailed)
N
Pearson Correlation
Sig. (2-tailed)
N
Pearson Correlation

Aesthetics

Sig. (2-tailed)
N

Perceived
Visual
Guidance

Perceived
Layout
Consistency

Perceived
Cognitive
Effort

Perceived
Navigation

Perceived
Usability

Classical
Aesthetics

Expressive
Aesthetics

Aesthetics

.715**

.663**

.614**

.475**

.536**

.793**

.640**

.504**

0

0

0

0

0

0

0

0

0

362

362

362

362

362

362

362

362

362

362

.715**

1

.841**

.806**

.582**

.673**

.919**

.717**

.566**

.689**

0

0

0

0

0

0

0

0

Sig. (2-tailed)

Perceived
Cognitive
Effort

Perceived
Visual
Guidance

1

Perceived Structure
and Information
Architecture

0

.614**

362

362

362

362

362

362

362

362

362

362

.663**

.841**

1

.846**

.601**

.668**

.918**

.721**

.532**

.673**

0

0

0

0

0

0

0

0

0

362

362

362

362

362

362

362

362

362

362

.614**

.806**

.846**

1

.531**

.692**

.891**

.713**

.530**

.667**

0

0

0

0

0

0

0

0

0

362

362

362

362

362

362

362

362

362

362

.475**

.582**

.601**

.531**

1

.486**

.721**

.616**

.501**

.600**

0

0

0

0

0

0

0

0

0

362
.536**

362
.673**

362
.668**

362
.692**

362
1

362
.803**

362
.696**

362
.494**

362
.638**

362
.486**

0

0

0

0

0

0

0

0

0

362

362

362

362

362

362

362

362

362

362

.793**

.919**

.918**

.891**

.721**

.803**

1

.812**

.619**

.768**

0

0

0

0

0

0

0

0

0

362

362

362

362

362

362

362

362

362

362

.640**

.717**

.721**

.713**

.616**

.696**

.812**

1

.724**

.925**

0

0

0

0

0

0

0

362

362

362

362

362

362

362

.504**

.566**

.532**

.530**

.501**

.494**

0
362

0
362

0
362

0
362

0
362

0
362

.614**

.689**

.673**

.667**

.600**

0

0

0

0

0

362

362

362

362

362

** Correlation is significant at the 0.01 level (2-tailed).

0

0

362

362

362

.619**

.724**

1

.932**

0
362

0
362

362

0
362

.638**

.768**

.925**

.932**

1

0

0

0

0

362

362

362

362

362

Appendix N. Website Experimental Stimuli

Version#1: High consistency and good visual guidance (C+V+)

This is the homepage of the C+V+ version. It has a fictitious name “A US State
University.”
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This is another page of the C+V+ version (About AU). The layout is the same as the
other pages and visual design is clean and clear.
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This is another page of the C+V+ version (Academics & Majors). The layout is the same
as the other pages and visual design is clean and clear.
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This is another page of the C+V+ version (College Life). The layout is the same as the
other pages and visual design is clean and clear.
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Version#2: Low consistency and good visual guidance (C−V+)

This is the “About AU” page of the C−V+ version. In comparison with the homepage, the
navigation bar changes from horizontal to vertical and the color of the top banner
changes from blue to purple. The design stayed clean and clear.
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This is the “Academics & Majors” page of the C−V+ version. The layout changes again.
The navigation bar goes to the top of the page with different color schemes. The design
stayed clean and clear.
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This is the “College Life” page of the C−V+ version. The layout changes again. The
design stayed clean and clear.
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Version#3: High consistency and poor visual guidance (C+V−)

This is the “About AU” page of the C+V− version. The page is cluttered with poor
background contrast. Important information (AU at a glance) is placed at the lower right
portion of the page. Users need to scroll down quite a bit to see the rest of the
information on the page. The layout is the same as the rest of the pages.
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This is the “Academics & Majors” page of the C+V− version. The page is cluttered with
poor background contrast. Important information (Our Colleges and Schools) is placed at
the lower right portion of the page. Users need to scroll down quite a bit to see the rest
of the information on the page. The layout is the same as the rest of the pages.
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This is the “College Life” page of the C+V− version. The page is cluttered with poor
background contrast. Users need to scroll down quite a bit to see the rest of the
information on the page. The layout is the same as the rest of the pages.
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Version#4: Low consistency and poor visual guidance (C−V−)

This is the “About AU” page of the C−V− version. The page has a poor visual guidance
design and the layout is different from the rest of the pages.
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This is the “Academics & Majors” page of the C−V− version. The page has a poor visual
guidance design and the layout is different from the rest of the pages.
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This is the “College Life” page of the C−V− version. The page has a poor visual
guidance design and the layout is different from the rest of the pages.
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Appendix O. Fit Indices of the Path Models Illustrating the Visual Guidance *
Gender Interaction

χ2(8)

p

GFI

AGFI

NFI

CFI

SRMR

RMSEA

B1

13.96

.08

.97

.90

.95

.98

.07

.06

B2

10.71

.22

.98

.93

.96

.99

.06

.04

B3

11.69

.17

.98

.92

.96

.99

.06

.05

B6

10.77

.22

.98

.92

.96

.99

.06

.04

B7

7.08

.53

.99

.95

.98

1.00

.04

.00

B9

9.05

.34

.98

.94

.97

1.00

.05

.03

B10

10.98

.20

.98

.92

.96

.99

.04

.04

B11

8.68

.37

.98

.94

.97

1.00

.06

.02

B12

12.85

.12

.98

.91

.96

.98

.05

.06

B13

5.26

.73

.99

.96

.98

1.00

.03

.00

B14

7.08

.53

.99

.95

.97

1.00

.04

.00

B15

8.41

.39

.98

.94

.97

1.00

.05

.02
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Appendix P. Follow-up Interview Findings – Why Users Gave a Particular Rating to
a Specific Brand Identity Attribute

Brand Identity Attributes

Version

Rating

Gender

Reason

C+V+

Positive

Male(1*)

They have a good description of their research works. [Content]

C+V+

Positive

Female(1)

As a whole, the site was professional and it seems like a good
university. [Content] [Visual Design] [Accessibility]

C+V+

Neutral

Female(1)

I would like maybe to see more pictures, so I realize it. [Visual
Design]

C+V+

Positive

Male(1)

A large number of students are enrolled in this university.
[Content]

C+V+

Positive

Male(1)

The style of the website design indicates that they are working on
this very seriously. [Visual Design]

C+V+

Positive

Male(1)

The style and the classification made it easy to find information. It
made me felt like that they made so much effort even to the
website. They must be able to provide high-quality teaching too.
[Visual Design] [Accessibility]

C+V+

Positive

Female(1)

I have seen the articles and professors, and kind of seen what
they do. I guess that's important. [Content]

C−V+

Positive

Male(1)

Everything was easy to find. [Accessibility]

C+V−

Neutral

Male(1)

The design of the website was fairly generic. [Visual Design]

C−V−

Negative

Female(1)

It is difficult for me to find information sometimes. [Accessibility]

C−V−

Negative

Female(1)

The position and the format of every page were different. The
design styles were also not uniform. When I clicked in, I felt like it
was a different university. [Visual Design]

C−V−

Negative

Female(1)

There are not many descriptions about the university and the
faculties. [Content]

C+V+

Positive

Female(2)

A professor of the university has just been awarded a big research
grant. [Content]

C+V+

Positive

Male(1)

They have a good description of their research works. [Content]

C+V+

Positive

Female(1)

As a whole, the site was professional and it seems like a good
university. [Content] [Visual Design] [Accessibility]

C+V+

Neutral

Female(1)

I would like maybe to see more pictures, so I realize it. [Visual
Design]

C+V+

Positive

Male(1)

A large number of students are enrolled in this university.
[Content]

C+V+

Positive

Male(1)

The style of the website design indicates that they are working on
this very seriously. [Visual Design]

Brand As Product
High-quality teaching

Academic excellence
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Excellent teaching facilities

Unique identity

C−V+

Positive

Male(1)

Everything was easy to find. [Accessibility]

C−V+

Positive

Female(2)

A professor of the university has just been awarded a big research
grant. [Content]

C−V+

Positive

Female(2)

There was a tab just devoted to that, like there are different
opportunities for research. [Content]

C−V+

Positive

Female(1)

The first line says it is a research university. [Content]

C+V−

Negative

Female(1)

The website does not say anything more about academics.
[Content]

C+V−

Neutral

Male(1)

The design of the website was fairly generic. [Visual Design]

C+V−

Positive

Female(1)

The university has a lot of degree programs. [Content]

C−V−

Negative

Female(1)

I did not find too much information about this. [Content]

C−V−

Negative

Female(1)

This university focuses more on student life and extra curriculums.
But as a university, you are expecting more research things, more
students, and more professors, because I have come here to
study. [Content]

C−V−

Positive

Male(1)

They have a lot of degrees. They have variety, not just one single
major. It seems like they want to excel. [Content]

C+V+

Positive

Male(1)

They have a good description of their research works. [Content]

C+V+

Positive

Female(1)

As a whole, the site was professional and it seems like a good
university. [Content] [Visual Design] [Accessibility]

C+V+

Neutral

Female(1)

I would like maybe to see more pictures, so I realize it. [Visual
Design]

C+V+

Positive

Male(1)

A large number of students are enrolled in this university.
[Content]

C+V+

Positive

Male(1)

The style of the website design indicates that they are working on
this very seriously. [Visual Design]

C−V+

Positive

Male(1)

Everything was easy to find. [Accessibility]

C−V+

Negative

Female(1)

Their focus is more on the research sort of things. [Content]

C+V−

Positive

Female(1)

I went through a few housing options and student organizations. I
felt like they do have some good facilities. [Content]

C+V−

Neutral

Male(1)

The design of the website was fairly generic. [Visual Design]

C+V+

Negative

Female(1)

Maybe I would like to see their students or something on here.
The logo does look like a sports team but I don't see people.
[Visual Design]

C+V+

Positive

Male(1)

It used mainly blue, white, and yellow. So I thought these might be
the 'logo' colors of the university. Only using these colors made
the university more recognizable. [Visual Design]

C−V+

Positive

Male(1)

Because there are so many students right now in the school,
30,000 students, it might be its unique identity that attracted
people to come to the school. [Content]

184

C−V+

Negative

Male(1)

A lot of the pages seem very generic, although they are very
different from each other. [Visual Design]

C+V−

Negative

Female(1)

The design of the website was fairly generic. [Visual Design]

Male(1)
C−V−

Long history

High ranking in US News

Negative

Female(1)
Male(1)

As a website, there is no difference. The color scheme and
everything has been used in many websites that does not make it
unique. [Visual Design]

C+V+

Negative

Female(1)

The university does not have many majors. [Content]

C+V+

Negative

Male(1)

Did not see anything about history. [Content]

C+V+

Negative

Male(1)

The history part should be highlighted more. [Visual Design]

C+V+

Negative

Female(1)

It seemed very fresh. I think a lot of the times if you see a picture
of the campus and there is a picture of the older building, then I
think, they really had a great history. [Visual Design]

C+V+

Negative

Female(1)

I like to see stories. I like to see blogs. If there's a very cool
background story. I would say it has a long history, whatever this
university is, even though I have never heard of it. [Content]

C−V+

Positive

Male(1)

Higher number of student means probably it has been around for
a while. [Content]

C−V+

Neutral

Female(1)

If there was a dropdown menu which listed history right there, then
I would be able to read further about this university. [Accessibility]

C−V+

Positive

Female(1)

The deep description itself is showing the history and everything.
[Content]

C+V−

Negative

Female(1)

Did not see anything about history. [Content]

C+V−

Negative

Male(1)

The design of the website was fairly generic. [Visual Design]

C+V−

Positive

Female(1)

They had a pretty large amount of students there and they had
residents. [Content]

C+V−

Negative

Male(1)

I notice that is pretty much all the history I went across (the news).
[Content]

C+V−

Positive

Female(1)

It was founded in the 1800s. [Content]

C−V−

Negative

Female(2)

I did not see the history part and I did not see the quick facts.
[Content]

C−V−

Negative

Female(1)

A well-established school should have a well-designed website.
The colors also do not look like a university with long history.
[Accessibility] [Visual Design]

C−V−

Negative

Female(1)

The have news and events, but they did not list backward. I felt
like it's a fairly new college. [Content]

C−V−

Negative

Male(1)

The website seems fairly modern, fairly contemporarily thought
out. [Visual Design]

C+V+

Negative

Female(1)

I was not drawn to any information that leads me to believe that.
[Content]
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C−V+

Positive

Male(1)

A professor of the university has just been awarded a big research
grant. [Content]

C+V−

Negative

Female(1)

Did not see anything about ranking. [Content]

C+V−

Negative

Female(1)

They do not have a high ranking because it seems like it is a new
website, new university, and new campus. [Visual Design]

C+V−

Negative

Female(1)

It seems to have less information than other university’s websites.
[Content]

C+V−

Negative

Male(1)

I did not notice anything regarding the achievements that were
reported in the local news or on CNN. A lot of their self-reported
stuff of course sounds great, but no external news resource.
[Content]

C+V−

Positive

Female(1)

I kind of skimmed over something about the US News when I was
looking for some facts about the enrollment. [Content]

Male(1)

Helps students to plan for
their future

Safe place

Personalized path of study

C−V−

Positive

Female(1)

I saw the page, the research thing, the grant, and I got a good feel
about the college life here. [Content]

C−V+

Positive

Male(1)

I assume it does because it is an old university I guess. Based on
the website and the content I assume it does that too. [Content]
[Visual Design] [Accessibility]

C−V+

Negative

Male(1)

It does not really show many student services that would assist
students to plan for their future. [Content]

C+V−

Positive

Female(1)

By visiting the courses and research, I felt that they provide good
support to students. [Content]

C+V−

Negative

Male(1)

I could not find the cost of housing. I just did not really have very
good experience with the website which I think influenced the
rating. [Accessibility]

C+V−

Negative

Female(1)

It gives options but it does not necessarily help. [Content]

C−V−

Negative

Female(1)

The university is not a good one. I do not know how it can help
students. [Accessibility] [Visual Design]

C−V−

Negative

Female(1)

I did not see information about the career. [Content]

C−V−

Positive

Female(1)

The university offers over 200 student organizations. [Content]

C+V+

Positive

Female(1)

I had a very positive eye. I guess from the whole site and it seems
like a safe place to be. Of the people pictures, it did not seem like
a terrible place to be. [Visual Design]

C+V−

Neutral

Male(1)

Nothing reinforced the overall safety, such as low incidence report
or something like that. [Content]

C+V−

Negative

Male(1)

I could not find the cost of housing. I just did not really have very
good experience with the website which I think influenced the
rating. [Accessibility]

C−V−

Positive

Female(1)

The university offers over 200 student organizations. [Content]

C+V+

Neutral

Female(1)

This does not have a reminder of contact or an advisor of the
school that could help you get your academic path of study or
something planned. [Content]
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C−V+

Positive

Female(1)

We are given different options, such as classes and majors.
[Content]

C+V−

Positive

Female(1)

By visiting the courses and research, I felt that they provide good
support to students. [Content]

C+V−

Negative

Male(1)

I could not find the cost of housing. I just did not really have very
good experience with the website which I think influenced the
rating. [Accessibility]

C−V−

Positive

Female(1)

The university offers over 200 student organizations. [Content]

C+V+

Positive

Female(1)

It is because of their student organizations. There are a lot
compared to other schools. Because I am a student organization, I
know outside of your studies how much time it takes to be part of
it. [Content]

C+V−

Positive

Female(1)

The university offers over 200 student organizations. [Content]

C−V−

Negative

Female(1)

I felt like the students of this university have too much freedom.
They have a lot of social activities. [Content]

C−V−

Negative

Female(1)

I felt like the students of this university have too much freedom.
Every page had a different type of color combination. Everything
was jumping around. [Visual Design]

C−V−

Positive

Male(1)

Based on the type of degrees that I happen to see, it seems like
they were a high-tech university. Anybody who wants to get into
science and technology is going to be self-disciplined. [Content]

C+V+

Positive

Female(1)

It is because of their student organizations. There are a lot
compared to other schools. Because I am a student organization, I
know outside of your studies how much time it takes to be part of
it. [Content]

C+V−

Positive

Male(1)

It is based on the exposure to the university’s research. [Content]

C+V−

Positive

Female(1)

I felt like this seems like a decent school because they had stuff
about international students and also graduate school. I felt like it
was a higher-level college. [Content]

C+V−

Positive

Female(1)

I did not read a lot, but you are in a university and you're pursuing
a higher degree, you have to be hard-working. [Content]

C−V−

Positive

Male(1)

Based on the type of degrees that I happen to see, it seems like
they were a high-tech university. Anybody who wants to get into
science and technology is going to be hard-working. [Content]

C−V−

Positive

Male(1)

The university offers over 200 student organizations. [Content]

C−V+

Positive

Male(1)

Considering it a research university, a lot of its students should be
reasonably intelligent to be able to do research. [Content]

C+V−

Positive

Male(1)

It is based on the exposure to the university’s research. [Content]

C−V−

Positive

Male(1)

Based on the type of degrees that I happen to see, it seems like
they were a high-tech university. Anybody who wants to get into
science and technology is going to be intelligent. [Content]

C+V+

Positive

Male(1)

The university offers over 200 student organizations. Given so
many organizations, there must be people who have good

User Image
Self-disciplined

Hard-working

Intelligent

Excellent leadership
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Highly involved in social
activities

Female(1)

leadership. [Content]

C+V+

Positive

Female(1)

They have a lot of degree programs I think. That's important.
[Content]

C−V−

Negative

Male(1)

Anybody who wants to get into science and technology are in
general not having much social skills. Maybe later they could be
really good followers, really know their stuff technically, but that
does not mean they are great leaders. [Content]

C+V+

Positive

Female(2)

The university offers over 200 student organizations. [Content]

Male(1)
C−V+

Positive

Female(1)

The university offers over 200 student organizations. [Content]

C−V+

Positive

Female(1)

That seems to be their opinion based on the pictures that they
display. [Visual Design]

C+V−

Positive

Female(2)

The university offers over 200 student organizations. [Content]

Male(1)
C+V−

Positive

Female(1)

They had a whole page dedicated to college life. The other sites
just have a small section of this. [Content]

C−V−

Positive

Female(1)

The university offers over 200 student organizations. [Content]

Male(1)
The type of person I want
to work with

C−V−

Negative

Female(1)

I do not feel like working with the students of this university. I like
people who are more responsible to what they do. They may think
student organizations are more important, but in regard to
working, I like people with good working ethnic so that they can
put more effort in the work. [Content] [Visual Design]

C+V+

Positive

Male(1)

The standard, simple, and clear design of the website makes the
university look more sincere. [Visual Design]

C+V+

Positive

Female(1)

Because it is soft tone. I felt like the soft colors are related to
sincerity. [Visual Design]

C+V−

Positive

Female(1)

Coming to the website the design and everything I felt like this
seem to be sincere, but they do not have well-designed website I
felt that they are not that sincere. [Content] [Visual Design]
[Accessibility]

C+V−

Positive

Male(1)

I did not really see that they are trying to hide things. [Accessibility]
[Content]

C−V−

Negative

Female(1)

The colors and the styles of the interfaces should be uniform. I
have seen a lot of school and hospital websites. This university is
like one of those lower-end universities. [Visual Design]

C−V−

Positive

Male(1)

Seeing pictures is related to sincerity. I like pictures. It is like in the
McDonald’s commercials, they do not show French fries all the
time, they show happy people. [Visual Design]

C−V−

Positive

Female(1)

They were trying to provide information. [Content]

C+V+

Positive

Male(1)

The look of the website was pretty good. [Visual Design]

Brand As Person
Deceitful – Sincere

Boring – Exciting
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Incompetent – Competent

Low-class – Upper-class

Charmless – Charming

C+V+

Positive

Male(1)

I have found way fewer numbers of websites that contain all
information regarding admission requirements and application
deadlines. [Content]

C+V+

Negative

Male(1)

The standard, simple, and clear design of the website does not
make the university look exciting. [Visual Design]

C−V+

Negative

Male(1)

A lot of the pages are very bland pages. There are not a lot that
can draw your attention. They are not aesthetically appealing to
your eye. [Visual Design]

C+V−

Positive

Female(1)

It is exciting to join the university because they have more
organizations and more research opportunities, and it is well
established (1870). [Content]

C+V−

Positive

Female(1)

There was a lot of graphics and a lot of pictures. There were
videos on every page. [Visual Design]

C+V−

Negative

Male(1)

The design of the website was fairly generic. [Visual Design]

C−V−

Positive

Female(1)

I felt like they have a lot of ideas (based on the organizations and
the inconsistent design). [Content] [Visual Design]

C−V−

Positive

Male(1)

I found some kind of degrees which are engineering type. Anytime
I see new information, something I'm willing to learn, that's exciting
to me. [Content]

C−V−

Positive

Female(1)

It is not boring. They have lots of degrees and they are different.
[Content]

C+V+

Positive

Male(1)

The news and the graduation rate implied that the university is
competent. [Content]

C−V+

Negative

Male(1)

Based on the inconsistent layouts, people who manage the site
are not competent. [Visual Design]

C+V−

Negative

Male(1)

Odd implementations and poor design decisions. [Visual Design]

C+V−

Negative

Male(1)

I did not really like the layout. I think the design is not very good.
[Visual Design]

C+V+

Negative

Female(1)

I would lean more towards lower class just because it is a little
lacking of photos. [Visual Design]

C+V+

Negative

Female(1)

Some of the larger schools or more reputable schools seemed to
have way more options down here at the bottom. [Content]

C+V+

Positive

Male(1)

The news and the graduation rate implied that the university is
upper-class. [Content]

C+V+

Negative

Female(1)

I cannot put it towards upper-class, just because it looked boring.
[Visual Design]

C+V−

Negative

Female(1)

Maybe the website is representing that the university is really not
that great. When I looked at the degrees offered it seemed a really
nice school, but the website and the overall design bring it down.
[Visual Design] [Accessibility]

C−V−

Negative

Male(1)

It seems that they are appealing to maybe not the brilliant people
in the world. [Visual Design]

C+V+

Positive

Male(1)

The news and the graduation rate implied that the university is
attractive. [Content]
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Passive – Active

Weak – Strong

C+V−

Negative

Male(1)

The design of the website was fairly generic. [Visual Design]

C−V−

Negative

Male(1)

It is hard to find information but it was put together in a charming
way, which OK I got information all over the place for you.
[Content]

C−V−

Neutral

Female(1)

I think more in the middle. You know, they are telling about their
school. [Content]

C+V+

Positive

Female(1)

It seemed more active because of the news articles I saw.
[Content]

C+V−

Positive

Female(1)

Based on the student organization and the research going on
there, I just felt like it is dynamic. [Content]

C−V−

Positive

Female(1)

They used a lot of photos with young people in it. [Visual Design]

C−V−

Positive

Male(1)

It is because of the number of degree and the student
organizations that they have. [Content]

C−V−

Positive

Male(1)

There were videos that may imply they were very active and trying
to inform people what is going on. [Content]

C+V+

Positive

Female(1)

It looks a like a strong university because it is more put-together I
guess. You have information about the faculty, the students, the
community, and the classes. Kind of all parts of the university that
are put together. [Content]

C−V−

Neutral

Male(1)

It was not like, wow, this is Harvard. This is one of the strongest
universities that I have ever come across. You do not get that
impression. But you felt like it is a, in terms of academic variety, it
would be somewhere in the middle I guess. [Content]

*The number of males or females who have given a same reason.
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