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ABSTRACT

This study investigated the 'immediate aesthetic impression' method of quantifying the 

perception of attractiveness of several website designs. This study replicates and expands an ex-

isting line of research that investigates a method of measuring end-user's "first impression" eval-

uations of web page attractiveness. Emphasis is placed on evaluating the potential influence of 

website domain on end-user perception of website visual aesthetics. A snowball technique was 

used to contact and enroll 184 participants. The participants were asked to evaluate 24 website 

screen images that represented four website domain categories (commerce, entertainment, gov-

ernment, and religious/non-profit).

The results suggest that web domain can be, but is not always, a factor in the perception of 

website aesthetics. Comparing the average attractiveness rating between an experimental and a 

control group, websites in the Government domain showed a higher average attractiveness rating

from the participants who were aware of the web domain they were viewing. The results also 

confirm prior findings and show that aesthetic perceptions are formed very quickly and held 

largely consistent upon repeated exposure to the same website screen image. Response latency 

continues to show promise as an inherent, objective confirmatory variable, with some limitations

on proper experimental design when gathering latency data.

This study provides further evidence supporting the repeatability and generalizability of 

the 'immediate aesthetic perception' measurement method and new findings about the relation-

ship between web domain and perceived website aesthetics.
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INTRODUCTION

New communication technologies have increased the complexity of communication de-

sign and made necessary the formation of multi-disciplinary development teams (Vaughan, 

2008, p. 28) comprised of technical, artistic, and information specialists each with unique do-

mains of expertise. System administrators and programmers are required to prepare and maintain

the computing environment that supports the creation, delivery, and display of information. Sub-

ject matter experts, writers, and editors are needed to ensure the information is relevant, compre-

hensive, and comprehensible. Graphic designers create the visual presentation that will generate 

interest and promote retention of the information. Technical quality, content quality, and appear-

ance quality all contribute to the end-user's attitude toward the website and the likelihood that the

website's purposes will be fulfilled (Aladwani, 2006).

The diversity of production teams leads to a wide variety of priorities and presentation 

styles that are difficult to objectively assess. Conflicts related to communication design have 

been characterized as a "form vs. function" struggle (Tractinsky, Katz, & Ikar, 2000). On one 

side, the visual aesthetics or attractiveness of a website is a critical input to the user's initial im-

pression of the website. Aesthetics is viewed as a subjective, affective personal experience and is

measured using qualitative methods. On the other side, usability of the website is considered to 

be a key factor in providing a pleasant user experience. Usability is considered an objective con-

cept stressing efficiency and measured using quantitative methods. Objective performance 

measures "such as time to learn, error rate, and time to complete a task (Tractinsky et al., 2000, 

p. 128)" are typical within studies that seek to define human-computer interactions. These 

measures focus on human information processing rather than human affect and experience. Some

studies have also considered the more subjective concept of user satisfaction. The potential im-

pact of visual aesthetics on website design has been downplayed in human-computer interaction 

(HCI) literature where "the unequivocal recommendation is to give priority to [usability]" 

(Tractinsky et al., 2000, pp. 128-129).
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Recent research studies have uncovered strong evidence of a link between perceived aes-

thetics, perceived usability, and user satisfaction (Hassenzahl, 2004b; Kurosu & Kashimura, 

1995; Norman, 2002; Tractinsky, 1997; Tractinsky et al., 2000; Zhang & Li, 2005). Some re-

search models now suggest that the affective processing of the website's quality (including the 

visual aesthetic value) occurs quickly and is completed prior to the cognitive processing of the 

website's attributes (Norman, 2002; Norman, 2004; Tractinsky et al., 2000). This model (and the 

supporting research findings) provides an explanation for why the users' perception of visual aes-

thetics can influence their other evaluations such as the usability, trustworthiness, and overall 

satisfaction for the website. New areas of research have been opened through the recognition of 

the powerful influence that visual aesthetic design can have on many aspects of human-computer

interaction.

"The results suggesting that interface aesthetics has a major effect on a priori per-
ceptions of ease of use, and perhaps more importantly on post factor evaluations 
of usability may come as a surprise to those versed in the field of HCI. The view 
of usability and aesthetics as interrelated attributes questions the unequivocal 
message expressed by the HCI literature in favor of the former over the latter. [...]

The implications for interface design are clear. The fact that users perceive aes-
thetically appealing interfaces as indicative of usable systems calls for an integra-
tive approach to interface design that will take simultaneous account of the two 
seemingly unrelated properties" (Tractinsky et al., 2000, pp. 140-141).

The development of new assessment tools may prove useful in sorting out some of the dif-

ficulties associated with how to evaluate new communication technologies. This is particularly 

relevant when integrating aesthetic attributes into research studies and commercial projects. Ide-

ally these evaluation methods will have several beneficial characteristics. First, the method of 

measurement should translate relative judgments of a website's visual appeal into a quantitative 

score that can be compared to other website attributes. Second, the method of analyzing the web-

site aesthetics would utilize data collection or transformation techniques that allow for the 

production of an interval or ratio level of measurement. Third, the measurement procedure for 

website aesthetics would be streamlined to the point of being practical for adoption in a variety 
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of appropriate situations. The ideal measurement will reduce complexity by removing all unnec-

essary factors or steps.1

A review of current literature concerning methods of assessing website visual aesthetics 

reveals one approach that stands out as a promising candidate to become a standardized method 

for measuring the visual aesthetics of websites. The Ôimmediate aesthetic perceptionÕ method 

was first published by Lindgaard et al. (2006) and has subsequently been replicated and expand-

ed by Tractinsky et al. (2006). Both research teams focused on capturing a measure of human 

perception after very short exposure to screenshots of website home pages. The highly correlated

ratings collected by both studies provide evidence that the perception of website aesthetics is 

formed quickly and held largely constant over multiple exposures to the visual stimuli. The 'im-

mediate aesthetic impression' method shows potential to become a standardized method of 

quantifying the perceived attractiveness of website screen images. In order to confirm the useful-

ness of this measurement method, there is a need to evaluate its effectiveness using broader pop-

ulations of research participants and using visual stimuli that represent distinctly different types 

of websites (referred to as web domains).

The current research project was designed to replicate and extended the body of knowl-

edge regarding the Ôimmediate aesthetic perceptionÕ method (Lindgaard, Fernandes, Dudek, & 

Brown, 2006; Tractinsky, Cokhavi, Kirschenbaum, & Sharfi, 2006) of evaluating website visual 

design. The study includes a larger and more diverse set of research subjects and specifically in-

vestigates research questions regarding whether knowledge of the web domain has an impact on 

the viewer's perception of the website's visual aesthetics.

1. The law of parsimony (Latin: Ôlex parsimoniaeÕ) is the scientific principle that "of two competing theories, the
simplest explanation of an entity is to be preferred"; often paraphrased as Òall other things being equal, the simplest
solution is the best.Ó The law of parsimony was used by Galileo and other prior scientists and philosophers, but was
nicknamed "Ockham's razor" for William of Ockham who became known for invoking it quite frequently
(Ockham's razor. (2008). In Encyclopedia Britannica. Retrieved October 10, 2008, from Encyclopedia Britannica
Online: http://www.britannica.com/EBchecked/topic/424706/Ockhams-razor).
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LITERATURE REVIEW

In the thirty years since the introduction of the personal computer2, computing technology 

has become a pervasive and important component in the daily activities of many individuals and 

organizations within modern societies. A recent study found that the majority of American adults

own a personal computer and that 86% of American adults use the Internet or e-mail at least oc-

casionally at work or home (Madden & Jones, 2008, pp. i-iii). As technologies have matured, 

computers have progressed from being an expensive tool for mathematical computations, to a 

pragmatic instrument of manufacturing process automation, and finally an affordable consumer 

electronic device suitable for home and business communication design and delivery (Swedin & 

Ferro, 2005). It is now common to see computer-based communication media utilized within 

academic, business, industrial, and personal contexts.

As the role of computers in society has increased, so has the need for deliberate study into 

the applications and effects of computer facilitated communication. Reflecting on Shannon and 

Weaver's classic transmission model of communication, computing technology has taken a sig-

nificant role in the transmitter, channel, and receiver elements in the communication model 

(Shannon & Weaver, 1949; Littlejohn, 1992, pp. 52-53). The fields of computer-mediated com-

munication, and human-computer interaction have developed to focus on the communication and

human factors involved in the use of computer technology to exchange messages between indi-

viduals and groups3.

In the broader view of computer-mediated communication, objective efficiency is only 

one aspect of human-computer interaction. The affective and social components of human-com-

puter interaction also represent important areas for scientific research (Zhang & Li, 2005). With 

the advent of graphical user interfaces (GUI) and the growing popularity of web-based social 

2. The Altair 8800 (released 1975), IBM 5100 (released 1975), and Apple II (released 1977) are widely recognized
as the first mass-produced micro- or "personal" computers (Swedin & Ferro, 2005).

3. The Association for Computing Machinery has defined human-computer interaction as "a discipline concerned
with the design, evaluation and implementation of interactive computing systems for human use and with the study
of major phenomena surrounding them" (ACM-SIGCHI, 1996, p. 5).
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networking, the fields of visual communication and interpersonal communication have become 

increasing involved in studying the impact of the computer on communication processes (Mullet 

& Sano, 1995). Computers are now capable of storing, retrieving, transmitting, and presenting 

many forms of communication media. These capabilities are important because "to envision in-

formation [...] is to work at the intersection of image, word, number, art" (Tufte, 1990, p. 9). In 

others words, accurately conveying meaning often requires more than the spoken or written 

word Ñ it involves image, atmosphere, and emotion (Littlejohn, 1992, p. 7).

Democratization of Publishing Capabilities

The emergence of the World Wide Web as a global communication medium has impacted 

the marketing and communication schemes for companies, not-profit organizations, and individ-

uals around the world (O'Neill, Lavoie, & Bennett, 2003). Started as a research project at the Eu-

ropean Particle Physics Laboratory (CERN) in 1989 (Vaughan, 2008), the World Wide Web 

transformed the Internet into a mass-market communication medium4. The introduction of con-

sumer-oriented web browsers contributed to the rapid growth in both active users and available 

content. For example, public adoption of the Web began in 1994 when the number of websites 

increased from 700 to 12,000 over the course of a single year (Nielsen, 2006). More recently, the

growth rate has been estimated at 25% per year. Current statistics document over 153 million ac-

tive Internet home users (Burns, 2008), and over 181 million registered domain names (Netcraft, 

2008).

Publishing information using a website Ð once a novelty Ð is now a mainstream use of 

computer systems. The practice has become so ubiquitous that it is, perhaps, an expected behav-

ior within the context of cultural norms. The combination of web-based communication tools and

online social networks is rapidly becoming a significant part of the "social glue" that holds large 

and small groups of people together (Wellman, 2001). The current trend toward a more participa-

tory web (commonly referred to as "Web 2.0") indicates that web-based communication is 

4. Prior to the release of the World Wide Web, the Internet was a computer network predominantly used for
government and academic purposes (Hsiao & Chou, 2005).
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moving beyond the passive publisher-consumer model and taking on an expand role within 

society (Madden & Fox, 2006).

As technical and financial barriers to electronic publishing have been removed, web pub-

lishers have been challenged to consider both the cognitive and affective aspects of website de-

sign. Mullet & Sano (1995) advocate an approach they call "communication oriented visual de-

sign" that encourages the consideration of visual style as an integral part of communicating with 

the end-user because "while largely independent of content, the chosen style is itself part of the 

message" (Mullet & Sano, 1995, p. 214). Clear communication goals, insightful audience analy-

sis, and careful aesthetic design can have a positive impact on user satisfaction with the interac-

tive communication product.

The relative ease for individuals, community organizations, businesses, educational insti-

tutions, and government entities to publish information on the World Wide Web has provided ac-

cess to a potential audience of unprecedented size and at a distribution cost far below other al-

ternatives. A side effect of this newfound freedom to publish has been an increase in the number 

of people involved in the design of graphical user interfaces (Williams & Tollett, 2006). Unfor-

tunately, in the rush to take capitalize on this new communication opportunity, many website 

operators have focused on technical feature lists over human usability factors and user satisfac-

tion. Many website developers have not sought out training in the fields of visual communication

and usability engineering. As Mullet and Sano (2005) commented regarding the expansion in the

use of Graphical User Interface (GUI) technology,

"The results are reminiscent of the early days of desktop publishing, when com-
puters first gave people without the appropriate background and skills the me-
chanical capacity to produce 'realistic' printed materials. While the technical level 
of production was indeed impressive, the aesthetic quality left much to be desired 
simply because the powerful tools had been placed in the hands of people without 
the training needed to use them correctly" (Mullet & Sano, 1995, pp. 2-3).

As web-based publishing has become prevalent, the novelty of simply having a website 

has waned. A push toward "user-centered" design (Norman, 1988) has made an impact on the 

look and feel of web pages through the use of style guides, interface guidelines, and tools to as-

sess website content. The trend toward "Web 2.0" style websites (O'Reilly, 2005) reflects user 
6



expectations for clean, simple layouts and interactive functions that encourage user-participation.

At the same time, website operators have raised their expectations and are seeking web-based so-

lutions that demonstrate measurable performance against objectives.

Need for Measures of Website Effectiveness

In an effort to quantify the effectiveness of their websites, developers commonly use web 

traffic analytics packages to collect data that reflects actual visitor actions on a website. These 

collection and analysis tools provide a mechanism to assess trends that reflect the users' reaction 

to the website. For example, common metrics include page views per visitor, average visitor time

on the website, and bounce rate5. Unfortunately these tools can only provide a history of usage, 

and therefore cannot serve as predictors of future website acceptance. During the website cre-

ation process, designers and developers must look to other methods and metrics to provide guid-

ance regarding the effectiveness of their designs.

Systematic measures of the visual aesthetic impression of websites would be beneficial to 

developers during the design of new websites and for evaluation of websites already in produc-

tion. Measuring the aesthetic aspect (i.e. beauty, attractiveness, emotional affect) of a website has

frequently been considered less important when compared with usability and features testing. 

Many within the field have held disparaging views of the role of visual aesthetics such as Òif itÕs 

pretty, it wonÕt work" (Hassenzahl, 2004b, p. 320) or that beauty may simply be a mask for the 

computer interface that is Òhiding harm (p. 321)." These opinions and low prioritization has de-

layed the development of research-proven methods of measuring the perceived attractiveness of 

websites. However, recent research findings indicate that aesthetics and usability may be so in-

tricately linked that ignoring one of these aspects will result in a measurable degradation in the 

perception of the interface.

5. Bounce Rate is the percentage of single-page visits (i.e. visits in which the person left your site from the
entrance page). Bounce Rate is a measure of visit quality and a high Bounce Rate generally indicates that site
entrance (landing) pages aren't relevant to your visitors. (Source: Google Analytics Help - Retrieved from: http:/
/www.google.com/support/analytics/bin/answer.py?hl=en&answer=81986 on October 4, 2008)
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Balancing form and function to optimize the design of a computer interface has become 

more pronounced as an area of research in recent times. Evidence has been found supporting a 

positive connection between visual aesthetics and the acceptability, learnability, comprehensibil-

ity, and productivity of interactive computer systems (Ngo, Teo, & Byrne, 2003). Other re-

searchers have focused on developing a clear understanding of the process and factors involved 

in the perception of visual aesthetics for computer interfaces. Recently published articles have 

focused on the design dimensions (Hsiao & Chou, 2005; Lavie & Tractinsky, 2004; Ngo et al., 

2003), emotional dimensions (Kim, Lee, & Choi, 2003), and speed (Lindgaard et al., 2006; 

Tractinsky et al., 2006) with which end-user form perceptions of a websiteÕs visual aesthetics. 

The increasing number of conference presentations and published journal articles indicates that 

the affective aspects of website design and measurement have become an active area of academic

study.

Evaluating Aesthetics

The evaluation of visual aesthetics of websites is a complex and difficult problem. Be-

cause of the philosophical and subjective nature of aesthetics, discussion of the topic is often hin-

dered by unstated assumptions and unclear definition of terms (Hoffmann & Krauss, 2004; Kim 

et al., 2003). Before reviewing current research methods for evaluating the visual aesthetics of 

websites, it is important to address a number of related, foundational topics.

Defining Aesthetics

Aesthetics can be defined as "a branch of philosophy dealing with the nature of beauty, 

art, and taste" (Aesthetic, 2007). Although frequently aesthetics is equated with the study of 

beauty (Lavie & Tractinsky, 2004), for a broader understanding of the topic a person should re-

turn to the meaning of the Greek root-words "aisth! tikos" and "aisthanesthai" which mean "of 

sense perception" and "to perceive" (Hoffmann & Krauss, 2004). Therefore, for this research 

study, visual aesthetics will be defined as the study of human perception of visual stimuli.
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The study of visual aesthetics is concerned with both the process of perceiving beauty and 

the importance of beauty within the environment. Beauty is commonly understood as something 

that is "pleasing, either to the senses, to the imagination, or to our understanding" (Lavie & 

Tractinsky, 2004). Related to web pages, visual aesthetics is involved in both the cognitive 

process of examining visual elements (Hoffmann & Krauss, 2004), and the affective or emotion-

al experience of the user when interacting with the web page (Kim et al., 2003).

Universal vs. Individualistic Interpretation

The debate over whether aesthetics are objective or subjective is a long-standing one 

(Hoffmann & Krauss, 2004). The objective view of aesthetics sees a connection between beauty 

and nature. Renaissance artists and philosophers emphasized the importance of orderly, symmet-

ric, and proportional works (Lavie & Tractinsky, 2004). The "golden ratio/rectangle" and "Fibo-

nacci spiral" are examples6 of the use of objective, mathematical approaches to produce visual 

works that are aesthetically pleasing (Hoffmann & Krauss, 2004). Conversely, the subjective 

view of aesthetics sees a connection between beauty and emotion. The criterion for making aes-

thetic judgments is the individualistic, internal pleasure experienced by the stimulation of the 

viewer's senses (Lavie & Tractinsky, 2004).

If successful aesthetics can be based upon both the nature of the visual work and the emo-

tional reaction of the viewer, can there be any consistent and reliable measure of the visual 

dimension of a work? In "Aesthetic Opinion: An Empirical Study," this topic is examined by 

studying the value placed on a series of artistic drawings (Getzels & Csikszentmihalyi, 1969). 

Comparisons of aesthetic value judgments (craftsmanship, originality, and overall aesthetic val-

ue) were performed both within and between groups of art experts and non-experts.

6. The "golden ratio" and "Fibonacci spiral" are closely related. The math behind both Ð the "Fibonacci
sequence" Ð was introduced in the Renaissance (1597), but was popularized earlier by Leonardo of Pisa (a.k.a.
Fibonacci) in 1206. The numeric sequence is thought to have existed long before that in other cultures. The layout of
many items in nature follow Fibonacci sequence, which is why the ratio is used Ð consciously or unconsciously Ð by
artists to guide proportions on a canvas. (Source: Fibonacci number - Retrieved from http://en.wikipedia.org/wiki/
Fibonacci_number on December 2, 2008.)
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Analysis of the responses from both expert and non-expert groups found the greatest cor-

relation between craftsmanship and overall aesthetic value. However, the greatest agreement be-

tween expert and non-expert scores is in the area of the originality demonstrated by the visual 

work. Overall, a moderate but statistically significant agreement between both expert and non-

expert participants was found for all three evaluative scales. The findings seem to indicate that 

the individual aesthetic interpretations of a mixed population of viewers demonstrate a trend to-

ward general agreement on what is visually aesthetically pleasing.

Holistic vs. Componential Evaluation

Another common discussion is related to whether assessments of visual aesthetics are 

based on visceral reactions to the whole item (Tractinsky, 2004) or based on a combination of 

evaluations for individual attributes of the visual item (Hassenzahl, 2004b). Some researchers 

propose that aesthetic judgments are reflective conclusions of a number of lower-level assess-

ments of likes and dislikes (Hassenzahl, 2004b; Hsiao & Chou, 2005). Other researchers suggest 

the possibility that overall aesthetic judgments may occur in a pre-cognition stage and may then 

influence the evaluation of lower-level components of visual aesthetics (Ekman, 1999; Norman, 

2002). Hassenzahl, in an exchange of journal articles on the subject, makes a case for the possi-

bility of both an immediate and a reflective reaction to aesthetics (Hassenzahl, 2004a; 

Hassenzahl, 2004b). He believes that immediate pre-cognitive reactions may be simple "liking 

and disliking" reactions, while further evaluation of the beauty and goodness of an object may 

involve processing of those initial reactions to form a final judgment (Hassenzahl, 2004a, p. 

381).

One model of brain processing has been developed specifically to address this apparent 

conflict between holistic and componential evaluation of stimuli. Three levels of brain process-

ing are defined: visceral, behavioral, and reflective (Norman, 2004, p. 21). Norman's three-level 

model of processing indicates a need to study website design from an integrated cognitive and 

affective perspective. He suggests that different design approaches are appropriate for different 

types of outcomes. Behavioral design stresses usability and maximum performance during use. 
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Visceral design focuses on initial reactions as people naturally judge something to be good or 

bad. Reflective design emphasizes the message and meaning experienced by the user. Website 

developers need proven assessment methods and design guidelines to help them compare the im-

pact of various design factors (such as usability, content, and visual aesthetics) on overall user 

satisfaction.

This discussion over whether visual aesthetic judgments are holistic or componential in 

nature results in different methods of rating a website's appearance (Hassenzahl, 2004b; Norman, 

2004; Tractinsky, 2004). Holistic impression involves visceral brain processing and is often 

measured using responses to a single question about the level of overall attractiveness of the 

website. Componential evaluation of websites, involving reflective brain processing, is typically 

performed by collecting responses about the quality or appeal of a number of specific aspects of 

the website's visual design. This paper reviews a number of research methods and findings from 

both holistic/visceral and componential/reflective types of studies. The componential studies fo-

cus on two different ways of analyzing website quality: rating of aesthetic design attributes and 

rating of aesthetic emotional affect. In many research studies both holistic and componential 

questions are asked of the study participants. This is similar to satisfaction surveys that ask both 

about the quality of different portions of what is being evaluated along with a question about 

overall satisfaction. The componential analysis may provide some insight into the overall im-

pression, but as these are measures of human perception, there may not be a direct relationship 

between the componential and holistic judgments (Hassenzahl, 2004a).

Beauty, Goodness, Usability & Satisfaction

Philosophically, the concepts of beauty, goodness, usability, and satisfaction are specific 

and unique classifications of personal judgments (Hassenzahl, 2004b; Lavie & Tractinsky, 2004; 

Lindgaard et al., 2006). Beauty is an evaluation of the attractiveness of an object or experience. 

Beauty can come from visual, auditory, or other human senses of perception. Goodness is the 

sense of quality, craftsmanship, and appropriateness of an object for its intended purpose. 

"Goodness of fit" is a common phrase for the comparison of an item to how well it will work in a
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particular application or situation. Usability refers to the effectiveness and efficiency of an item. 

Usability testing for websites typically focuses on the number of errors experienced by its users 

and the amount of time invested by the users in accomplishing common tasks. Finally, satisfac-

tion is the degree of pleasure or accomplishment that accompanies the use of an item. Website 

satisfaction is an important determinant of whether of users are likely to return to the website 

again in the future.

When studying how websites are perceived, research findings reveal that these four con-

cepts are not independent from one another (Hassenzahl, 2004b). They are interrelated and the 

evaluation of each portion of the user experience can have influence on the other categories. It 

should not be a surprise that a website's visual aesthetics ("beauty") can influence the perception 

of other attributes of the website. Similar findings were published in the field of social psycholo-

gy in the early 1970's that demonstrate a link between human physical attractiveness and the as-

sociation of other positive personality traits (Tractinsky, 2004).

The research article "What is Beautiful is Good" (Dion, Berscheid, & Walster, 1972) is 

widely recognized as an impetus within the field of social psychology to study the relationship 

between beauty and other perceptions or evaluations of a person. In 1991, a meta-analysis effort 

yielded over 600 studies relevant to the physical attractiveness stereotype (Eagly, Makhijani, 

Ashmore, & Longo, 1991). After systematically narrowing the list to the most relevant 76 re-

search studies, the research team compared research findings to identify frequently confirmed 

results and research trends. The results of the meta-analysis provide strong evidence of the exis-

tence of a "beautiful is good" effect. However, there is variability in the strength of the effect de-

pending on the other traits being evaluated. "[P]hyiscal attractiveness had its strongest impact on 

social competence ... sociability, popularity, and similar attributes. [...] Physical attractiveness 

had little impact on integrity and concern for others; potency, adjustment, and intellectual com-

petence showed intermediate impact" (Eagly et al., 1991, p. 121).

When evaluating websites, perceptions of visual aesthetics ("beauty") also appear to influ-

ence the mental processing of other attributes of the website. The discovery of a tie between per-

ceived aesthetics and perceived usability was published by Kurosu & Kashimura (1995) but was 

considered controversial and possibly limited to a Japanese cultural emphasis on aesthetics. In 
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1997, an Israeli researcher attempted to disprove geographic generalizability of the aesthetics/us-

ability link through a replication and expansion of the experiment (Tractinsky, 1997). To the sur-

prise of the researcher, the results actually provided strong confirmation of the correlation be-

tween the visual aesthetics of a user interface and the perceived usability of the user interface. 

Tractinsky et al. (2000) proceeded to conduct three additional experiments and published a wide-

ly recognized article titled "What is beautiful is usable" Ñ an intentional reference to the title of 

the research paper with similar findings within the field of human psychology (Dion et al., 1972).

Speed of Aesthetic Perception

Recent studies in cognitive sciences may provide insight into how and why the perception 

of aesthetics is able to alter the perception of usability and other website attributes (Ekman, 

1999; Norman, 2002). Within the brain there are both cognitive and affective information pro-

cessing systems. The affective system is judgmental and involves emotions, feelings, mood, and 

motivation. The cognitive system is responsible for comparisons, logic, and meaning. The two 

information processing systems are independent of each other but the output of one can exert in-

fluence on the other.

The affective information processing system provides near-immediate responses to envi-

ronmental stimuli (Norman, 2002). As a result of these responses, the neurochemistry of the 

brain is adjusted. Some situations require rapid declarative responses; there is no time to contem-

plate or consider nuances. Other scenarios call for relaxed, detailed analysis or appreciation of 

fine details. The affective response will set the scene for the cognitive processing; submitting an 

initial positive or negative feeling (like/dislike, fear/safety, etc.; Hassenzahl, 2004a) and setting 

parameters for appropriate further processing. Since aesthetic impressions are largely formed 

through an affective mental process, they occur very quickly and can influence other evaluations 

of a website.

Most surprising to HCI researchers has been the finding that post-use perceptions of sys-

tem usability are impacted more by the visual aesthetics of the user interface than by the actual 

usability of the computer system (Tractinsky et al., 2000). In one study, users of ATM system in-
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terfaces were compared using differing levels of visual aesthetics and system usability. In order 

to create a low-usability condition, the mock-ATM functionality was modified to introduce 

longer system delays, buttons that require multiple presses, and the removal of shortcut methods.

Despite these problems with usability, the systems with high visual aesthetics were still deemed 

more satisfactory by the study participants. Some researchers have questioned whether the usa-

bility issues introduced were significant enough to impact user perception (Hassenzahl, 2004b) 

leading others to question how severe usability issues must be before they are noticeable to users 

and reflected in study results (Tractinsky, 2004).

Domain Expectations for Websites

Other studies have investigated whether user expectations are similar or different for dis-

tinct types of websites or "web domains" (von Dran, Zhang, & Small, 1999; Zhang, von Dran, 

Small, & Barcellos, 1999; Zhang & von Dran, 2000). One group of researchers approached this 

topic from two perspectives. Both a theoretical model of satisfiers and dissatisfies and a market-

ing model were applied to analyze the expectations users have for websites from different 

domains.

Seeking empirical support for these theories, a study was designed using the inductive the-

matic analysis approach. After gathering data concerning desired website features for six distinct 

website domains, the results identified 77 different features within 15 feature-families (Zhang, 

von Dran, Blake, & Pipithsuksunt, 2001). However, there were significant differences in the rela-

tive importance of some features depending on the type of website evaluated.

The results imply that "the specific web domain or the purpose of a website impacts what 

users think about the features as satisfiers/dissatisfiers or how they meet different quality needs" 

(Zhang et al., 2001, p. 78). These findings raise a question about the possibility that aesthetic ex-

pectations and perception by users may vary based on the type of website being viewed 

(Tractinsky et al., 2006, p. 1080).
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Appropriate Methods of Study

Historically, aesthetics have been studied from both philosophical and empirical ap-

proaches (Lavie & Tractinsky, 2004). From a philosophical standpoint, researchers have investi-

gated whether the aesthetic evaluation of an object is based upon the intrinsic qualities of the ob-

ject or based upon purpose the person has in mind when viewing the object. Two different 

empirical approaches have been commonly followed. One approach is focused on manipulating 

objective elements of the aesthetic item in order to determine the relative impact of specific aes-

thetic factors on the user's overall impression. The second approach examines the subjective aes-

thetic perception of individuals in a search for higher-order evaluative factors that may be at 

work when people form aesthetic judgments.

The desired outcomes of the research effort often determine the appropriate approach. If 

the objective of the research is to create defensible guidelines ("rules of thumb") for the design of

websites with strong visual aesthetics, then the experiment design will typically focus on the 

attributes of the website. By systematically changing the visual qualities of one attribute at a 

time, the researchers will measure the positive or negative effect on the perception of the web-

site. On the other hand, if the objective is to understand the reactions of website viewers, then the

experiment design will usually involve displaying various website images to the research partici-

pants and gathering data on their reactions. Based on the participants' ratings of website images, 

the researchers will look for trends within the website images that may explain the relative aes-

thetic rating that was assigned by the participants.

Measuring Aesthetic Perceptions

Spurred by the findings of a link between aesthetics and usability, researchers began to 

seek a more detailed understanding of how system users perceive the visual aesthetics of com-

puter system interfaces. In summarizing the published research on the topic of website visual 

aesthetics, two major divisions in the types of experiments have been conducted. First, there are 

studies investigating the overall user perception of website aesthetics and seeking correlations 
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between design attributes that may be significant contributors to the user's assessment. Second, 

there are studies into the emotional affect of websites and further investigation into the tech-

niques used by website designers in order to evoke specific emotional reactions from the website

users. A review of typical research methods and results from both divisions of research studies 

are presented in this section.

Methods of Assessment

While there is ongoing debate over whether or not there are objective elements that create 

aesthetic beauty, the primary focus of current research into website aesthetics is on the percep-

tion of visual aesthetics by website users. Perceptions are difficult to measure in an objective 

way because they involve personal experiences, interpretations, and preferences. Cognitive psy-

chologists continue to study and debate several models for the formation of perceptions through 

conscientious and sub-conscientious mental processes (Driscoll, 2005). Despite the individualis-

tic nature of perception and the different models for how perceptions are formed, there is evi-

dence for the existence of general group agreement about aesthetic quality (Getzels & 

Csikszentmihalyi, 1969) and significant commonality among researchers in the methodologies 

used to quantify the visual aesthetics of websites.

For analysis of the holistic perception of the visual aesthetics of websites, the most com-

mon research method is a self-reporting questionnaire with a single question answered for each 

website evaluated. The single question is typically worded to collect the respondent's rating of 

the overall attractiveness, beauty, or appeal of the website (Hassenzahl, 2004b; Lindgaard et al., 

2006; Tractinsky et al., 2006). A couple of these studies utilized a series of 7 or 9 response but-

tons along a horizontal line. The individual responses were not labeled, but the line was anchored

on the left with the phrase "Very unattractive" and on the right with the phrase "Very attractive." 

The Lindgaard study (2006) also performed one round of research testing with an unmarked ana-

log line where the respondents were asked to move a slider to indicate the relative rating of the 

website attractiveness. This analog line method, converted to a 0 to 100 rating value, is typically 

deemed more accurate in recording accurate representations of perceptions of a stimulus by over-
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coming the non-interval nature of Likert-like scales. However, in this study, the researchers 

found no significant difference between discrete and analog response formats when comparing 

the relative perception of aesthetics between website designs (Lindgaard et al., 2006).

When studying the components of a website's visual design that may contribute to the 

overall aesthetic impression, self-reporting questionnaires remain the most common research in-

strument, but the type of questions employed become more varied. Semantic differential type 

questions are one common format. For this type of question, study participants are asked to mark

their rating along a horizontal line between two bipolar verbal anchors. Typically a series of con-

trasting word-pairs are presented to allow for rating of different attributes of the website visual 

design. Various research studies used a range of 6 to 278 semantic differential questions for each

website rated. The lengthier surveys were intermediate research steps that eventually justify a 

much shorter (typically 30 to 40 question long) rating instrument. This abbreviation of the rating 

questionnaire is based on selecting the semantic differential work pairs that prove to be the best 

predictors of overall ratings for groups of aesthetic elements. Linguistic ratings scales were 

another form of question used for componential analysis of website aesthetics. In this type of 

question, respondents are presented a series of verbal choices (e.g. Very Bad, Bad, Fair to Bad, 

Fair, Fair to Good, Good, Very Good) and asked to select the one that best represents their 

perception (Hsiao & Chou, 2005).

When working toward the development of a rating instrument, a common research tech-

nique starts with a brainstorming activity, followed by a survey and cluster analysis to reduce the

list of questions/terms involved, and concludes with the use and confirmation of the validity of 

the shortened final research instrument. For example, when developing the 13 generic emotional 

dimensions of website aesthetics, Kim et al. (2003) started by collecting possible related terms 

from previous research, interviews with web page designers, and review of related book and 

magazine materials. This resulted in a list of 445 possible adjectives. Through systematic 

comparison and consolidation of the possible terms, the list was narrowed to 278 terms. Cluster 

analysis was performed on data resulting from a study of twelve web page images using the 278 

terms as rating scale items. This allowed the list to be further refined to just 13 dimensions with 

two or three representative adjectives within each dimension. Thus, the final research instrument 
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involves user ratings to be collected for just 30 items rather than the original 445 possible terms. 

This same type of procedure (brainstorming, cluster analysis, confirmation) was followed by oth-

er similar studies that were reviewed for this paper.

Those who seek to develop predictive models or automated analysis routines are more 

likely to utilize mathematical computation to collect primary metrics of visual aesthetics (Hsiao 

& Chou, 2005; Ngo et al., 2003). Ngo et al. (2003) propose and test 14 mathematical formulas 

for computing a measure of aesthetic elements such as balance, symmetry, proportion, and com-

plexity. A weighted average of these measures is compared to self-reporting questionnaire results

where human participants rated screen designs as high, medium, or low on an attractiveness 

scale. The purpose of this study was to validate the consistency between the computer model of 

visual aesthetics and actual human perception Ð although the use of a 3-point scale appears to 

only confirm a moderate level of correlation. Another research study sought to develop a gestalt-

like measure of website aesthetics (Hsiao & Chou, 2005). Although this computer model still re-

lies on human input regarding perception of Gestalt principles, extensive use of fuzzy-set mathe-

matics7 is applied to integrate the individual ratings into a score that should more closely reflect a

cohesive analysis of the website design's overall aesthetic completeness. Both of these research 

methods explicitly state in their conclusions the desire to eventually develop automated computer

tools that can aid website designers by predicting the likely reaction of users to a website visual 

design. The desire for automated calculation using a predictive model explains their use of high-

ly mathematical processes to evaluate the significantly human-centered, subjective realm of per-

ceived visual aesthetics.

Time is another factor involved in the research methodology for several studies into the 

visual aesthetics of websites. Several studies commented on the speed with which an impression 

of the visual aesthetics of a website can be formed. Two studies specifically focused on the time 

within which this aesthetic judgment is made and the consistency of the rating when the ex-

7. Fuzzy logic theory is a method of calibrating vagueness by assessing input on a sliding scale and making logic
decisions based on the level of agreement between a number of indicators. It is intended to enable computer systems
to more closely mimic human decision-making processes. (McNeill & Freiberger, 1993).
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posure time is extended (Lindgaard et al., 2006; Tractinsky et al., 2006). By varying the exposure

time of the website home page image to the study respondent, the researchers were able to 

demonstrate generally consistent ratings across 50 millisecond, 500 millisecond, and 10 second 

exposures. The study of time was also involved in the investigation of response latency for the 

evaluation of website visual aesthetics (Tractinsky et al., 2006). This study used latency as an ad-

ditional, objective variable to compare with the data collected through self-reporting question-

naire items.

Rating Aesthetic Design Attributes

One line of website aesthetic research focuses on the connection between perceptions of 

overall attractiveness and perceptions of individual design attributes. The results of these studies 

are working toward more precise descriptive language for website visual aesthetics and insight 

into the expectations and preferences of website users that lead them to perceive a website as at-

tractive. Table 1 provides a summary of the research studies that will be discussed further in this 

section of the paper.
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Table 1: Visual attributes of aesthetics as documented in five published research articles
Article Findings

Ngo et al., 2003 14 aesthetic measures:

Balance, equilibrium, symmetry, sequence, cohesion, unity, pro-
portion, simplicity, density, regularity, economy, homogeneity, 
rhythm, and order and complexity.

Lavie & Tractinsky, 2004 2 dimensions of visual aesthetics: (each with 5 factors)

Classical aesthetics: clean, pleasant, aesthetic, clear, symmetric.
Expressive aesthetics: sophisticated, creative, fascinating, original,
use of special effects.

Hsiao & Chou, 2005 5 Gestalt principles:

Proximity, similarity, continuity, symmetry, closure.

Lindgaard et al., 2006 Overall attractiveness + 7 design characteristics:

Good design/bad design, good color/bad color, good layout/bad 
layout, imaginative/unimaginative, simple/complex, clear/
confusing.

Tractinsky et al., 2006 Overall attractiveness + 2 dimensions of visual aesthetics:

Classical aesthetics: clean, pleasant, aesthetic.
Expressive aesthetics: sophisticated, creative, fascinating.

Ngo, Teo, and Byrne (2003) cite the ability of visual aesthetics to improve acceptability, 

learnability, comprehendability, and productivity of user interfaces. Due to the significant role 

that visual aesthetics can play in these four areas, the researchers pursue "an objective, automat-

able metric of screen design" (Ngo et al., 2003, p. 26) as a job aid for computer interface design-

ers. Mathematical formulas were created for measuring 14 aesthetic qualities of graphic displays.

(The full list of aesthetic measures is included in Table 1.) Through an empirical study, the 

measures resulting from the 14 formulas were compared with viewer judgments. Both wireframe

models and actual multimedia screens were used to determine if viewer perceptions changed 

when different amounts of visual information were presented. The researchers concluded that a 

system of mathematical formulas "can quite accurately predict the relative subjective ratings" 
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(Ngo et al., 2003, p. 44) for the screen layouts. Most of the 14 aesthetic measures under study 

represent long-standing theorized elements of effective visual design (e.g. balance, symmetry, 

proportion). This study provided the first empirical confirmation of many of these attributes, and 

also provided evidence that elements previously thought to be of lesser importance (i.e. rhythm 

and cohesion) are still potential contributors to user acceptance of a computer user interface.

Lavie and Tractinsky (Lavie & Tractinsky, 2004) recognize the connection between visual 

aesthetics and user satisfaction with and pleasure from a website. Through a series of four re-

search studies, the researchers sought to develop an instrument for measuring the perceived aes-

thetics of a website. Utilizing factor analysis methods, two main dimensions of website aesthet-

ics were discovered and subsequently labeled "classical aesthetics" and "expressive aesthetics." 

Classical aesthetics are described with words such as pleasant, clean, clear, and symmetrical. The

term "classical aesthetics" was selected because of the apparent link to classical notions (antiqui-

ty until the 18th century) of beauty based on orderly and clear design. Much of the field of usa-

bility is based on classical aesthetics. On the other hand, expressive aesthetics are described with 

concepts such as creative, using special effects, original, sophisticated, and fascinating. The term 

"expressive aesthetics" refers to the display of the "designer's character, creativity, and originali-

ty" (Lavie & Tractinsky, 2004, p. 280) (reflective of Romanticism in its emphasis on imagination

and feeling).

The classical and expressive dimensions of website visual aesthetics were then tested 

against four scales developed by others in previously published research efforts. The additional 

factors that were compared to these two aesthetic dimensions were 1) usability, 2) playfulness, 3)

pleasure, and 4) service quality. The validity of the two-dimensional scale for website visual aes-

thetics was confirmed by the additional studies. The researchers comment that measuring web-

site aesthetics on a two dimensional scale is consistent with findings in other relatable fields. 

Arnheim (1996) divided landscape design into the two dimensions of "order" and "complexity." 

Nasar (1999) wrote of "visual clarity" and "visual richness" dimensions of urban street scenes 

within the field of architecture (Lavie & Tractinsky, 2004).

Hsiao and Chou (2005) suggest that visual aesthetics for website design has increasing im-

portance in a period of rapid Internet growth where the competition for user's attention is increas-
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ing. Excellent visual aesthetics are a way of differentiating a website from its competitors. The 

aim of this study was to use Gestalt-theory psychological concepts and "fuzzy math" Ð a logical 

approach based on set mathematics Ð to form a technique for calculating a Gestalt-like measure 

of the perception of a website. The five gestalt principles listed in Table 1 were tested for three 

criteria of sample web pages: layout of graphics, arrangement of texts, and optimum of colors. 

The researchers conclude that using fuzzy models to analyze gestalt characteristics is important 

due to the way human evaluations are formed; the "holistic" (Gestalt) view that the whole is 

greater than the sum of the parts (Hsiao & Chou, 2005).

Lingaard, Fernandes, Dudek, and Brown (2006) focused on the impact of first impression 

that is commonly based upon the visual aesthetics displayed by a website. Sometimes referred to 

as the 'halo effect,' positive first impressions can be subconsciously transferred to other evalua-

tions of a person or item. The near-immediacy of pleasant or unpleasant aesthetic responses to a 

visual stimulus is supported by neurophysiological research. Recent findings (Ekman 1992; Ep-

stein 1994 as cited by Lingaard et al. 2003) provide evidence supporting the belief that "emotion-

al responses can indeed occur pre-attentively, before the organism has had a chance cognitively 

to analyze or evaluate the incoming stimulus or stimuli. [...] Hence, emotions can apparently be 

triggered far more quickly than rational responses" (Lindgaard et al., 2006, p. 116).

A researcher team (Lindgaard et al., 2006) sought to assess the speed at which visual aes-

thetic impressions are formed when viewing website home pages and to evaluate the reliability 

of those impressions. Study participants were exposed to web page images for a period of time 

"long enough for participants to form a first impression" but "short enough to ensure appeal rat-

ings would be relatively uncontaminated by impressions unrelated to visual appear such as the 

semantic content of web page text" (p. 116). In a series of three experiments, research subjects 

evaluated web pages based on several exposure times: 500 milliseconds, 50 milliseconds, and 

unlimited. Comparisons were performed between the visual appeal ratings recorded based on dif-

ferent exposure times both within and between groups. In addition, for the unlimited exposure, 

additional visual perception ratings were collected. (See Table 1 for the listing of additional rat-

ing attributes.) Varying levels of correlation were found between the participants' rating of over-

all visual appeal and the seven visual design characteristics that were also rated. Five of the char-
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acteristics had high correlation values, while "clear/confusing" design had a moderate correlation

and "simple/complex" had a low correlation. However, the researchers noted a weakness in the 

selection method of visual design characteristics that were compared in this study. The results of 

these studies demonstrate that people can form reliable opinions about website visual aesthetics 

within just 50 milliseconds. This short exposure time is consistent with Bornstein (1992) and Za-

jonk's (1980) concept of a 'mere exposure effect' and supports "holistic, physiological (LeDoux 

1996, Damasio 2000) response" to visual aesthetics (Lindgaard et al., 2006, p. 124).

Tractinsky, Cokhavi, Kirschembaum, and Sharif (2006) replicated and extended prior re-

search (Lindgaard et al. 2006) into the immediacy and consistency of the perception of visual 

aesthetics for web pages. In order to test the whether the 'mere exposure' aesthetic impression 

holds consistent after extended exposure, exposure times utilized were 500 milliseconds and 10 

seconds. To provide a strong basis for visual design factors compared to immediate aesthetic im-

pressions, the study design utilized an abbreviated set of factors from the previously published 

research establishing "classical" and "expressive" visual dimensions (Lavie & Tractinsky, 2004) 

for website aesthetics. (See Table 1 for a listing of the factors included.) The final modification 

to the research design was the addition of a new measure: response latency (Tractinsky et al., 

2006).

This series of two experiments (Tractinsky et al., 2006) provided concurring evidence in 

support of earlier research findings. It does appear that website users can form near-immediate 

yet consistent evaluations of web page attractiveness. Interestingly, the response latency appears 

to have a relationship to the strength of the attractiveness rating. Participants in experiment 1 

were able to provide an attractiveness rating response in less time for web pages rated as either 

very attractive or very unattractive; more time was required to rate web pages that received a 

moderate attractiveness rating. In experiment 1, the classical and expressive dimensions of web-

site aesthetics also proved to be useful predictors of overall attractiveness. It appears that classi-

cal aesthetics are an expected foundation for all web page designs while expressive aesthetics 

have greater influence on which designs are considered most attractive. Web pages rated most 

highly were associated with high levels of both classical and expressive aesthetics. Web pages 

rated most poorly were mainly associated with very low levels of expressive aesthetics.
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In both the Lindgaard et al. (2006) and Tractinsky et al. (2006) studies, aesthetic assess-

ments of the visual design of a website appear to be formed very quickly and to be held quite sta-

ble even after prolonged exposure to the visual stimulus. Because of the pre-attentive nature of 

aesthetic evaluation, it seems appropriate to be highly concerned about the visual quality of a 

website design and the impact that it may have on users' perception of the usability and overall 

satisfaction for the website.

Rating Aesthetic Emotional Affect

Another line of website aesthetics research concentrates on how the visual design of a web 

page creates an emotional response from the website user. Rather than focusing on the compo-

nent attributes of visual design, these studies focus on the impact or result of these design deci-

sions. Just as a retail store must create an environment that is conducive to purchasing behavior, 

a website must create an emotional environment well suited for its purpose. Table 2 provides a 

summary of the research studies that will be discussed further in this section of the paper.

Table 2: Emotional Affect of Aesthetics
Article Findings

Kim & Moon, 1998 32 bipolar emotive differential scales for cyber-banking 
websites: 

Awkward, balanced, boring, charming, childish, cluttered, consis-
tent, dependable, dignified, dull, elegant, epochal, exciting, exhil-
arating, familiar, likable, luring, luxurious, obscure, progressive, 
realistic, refreshing, reliable, rustic, simple, slick, splendid, taste-
ful, unadorned, uniform, vibrant, witty.

Kim et al., 2003 13 emotional dimensions (generic across website domains):

Bright, tense, strong, static, deluxe, popular, adorable, colourful, 
simple, classical, futuristic, mystic, and hopeful.

Park, Choi, & Kim, 2004 2 factors for the aesthetic fidelity of web pages:

Appropriateness of visual design and variability of user 
perceptions.
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Kim and Moon (1998) focused on the growing field of cyber-banking websites for an in-

vestigation of how visual design can be used to evoke a feeling of trustworthiness in the website 

users. Through a series of four studies, the researchers gathered information they believed would 

help them develop a systematic method for targeting certain user emotions through purposeful 

visual design of the user interface. Starting from a list of 318 emotive terms, cluster analysis of 

survey data suggested 10 defendable clusters. For each cluster of terms, four representative emo-

tional terms were selected, resulting in a set of forty emotive terms specific to the domain of cy-

ber-banking websites. Through further testing of the terms, eight were found to be confusing or 

difficult to rate by research participants, resulting in a final list of 32 terms. (See Table 2 for the 

full list of terms.) (Kim & Moon, 1998)

Turning the list of 32 emotive terms into a questionnaire, the research team collected in-

formation about the emotions experienced by system users of cyber-banking websites and deter-

mined correlations that exist between visual design factors and resulting emotions elicitation 

(Kim & Moon, 1998). The culminating study involved the design of two operational user inter-

faces that each had identical content and functions. The visual design of one user interface em-

ployed techniques that previous studies indicated would increase the user's feeling of trustworthi-

ness; the other interface employed a visual design that would decrease the user's feeling of 

trustworthiness. The intentional use of visual design factors aimed at promoting a feeling of 

trustworthiness did have a significant impact on the extent to which the study participants report-

ed experiencing that emotion.

The conclusions drawn from this research are that first impressions of website user inter-

faces can be important factors in the success of the website and that websites can be intentionally

designed to elicit particular emotional responses (Kim & Moon, 1998). This research was limited

in scope to only study the cyber-banking domain of websites and further restricted to only study 

the impact of design decisions on the trustworthiness emotional factor. Further study would be 

needed in order to generalize the application to other web domains and to investigate the factors 

related to all 14 emotional design factors.

Kim, Lee, and Choi (2003) aim to expand the discussion of website aesthetics from a pri-

marily cognitive focus to one that also includes study of the emotional experiences provided to 
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website users. In an effort to identify and quantify relations between visual design decisions and 

the resulting emotional a web page, a series of three research studies were conducted.

The first study focused on the identification of major emotional dimensions of website 

home pages (Kim et al., 2003). The study used brainstorming techniques to collect terms relevant

to emotive evaluation of web pages. Starting with a list of 445 possible terms, the research team 

systematically narrowed the list to remove inappropriate terms or terms with overlapping 

meaning. A set of 12 website home pages were evaluated by survey participants using the nar-

rowed list of 278 terms as a study instrument. Using cluster analysis methods, the survey results 

identified thirteen emotional dimensions of users' response to website aesthetics. Each emotional 

dimension was represented by two or three adjectives. (Table 2 contains the full list of generic 

emotional dimensions defined for website aesthetics.)

The second study investigated the design methods used by professional website develop-

ers to evoke each of the emotional dimensions of website aesthetics that were identified in the 

first study (Kim et al., 2003). Four designers were assigned to each emotional dimension and 

were asked to build a website homepage that would evoke the adjectives related to that dimen-

sion. A three-phase process was employed: the idea sketch, the incubation period, and the com-

puter graphics session. Researchers carefully observed both the idea sketch and the computer 

graphics session in order to collect information about the stated design decisions of the website 

developer. The survey data was summarized into categories, factors, sub-factors, and values.

The third study was designed to uncover quantifiable relations between the design factors 

employed by the website designers (study 2) and the actual emotional affect perceived by web-

site users (Kim et al., 2003). Study participants accessed a website that allowed them to view the 

52 web pages and to rate them on the 30 emotional adjectives that represent the 13 emotional 

dimensions of website aesthetics. Although the research team notes several limitations of the 

study, the results do provide support for 13 emotional dimensions that are generic across differ-

ent types of websites (or "web domains"). In addition, these results indicate that significant rela-

tionships do exist between some design factors and the aesthetic responses of people who inter-

act with the web pages.
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Park, Choi, and Kim (2004) investigated the fidelity of web page aesthetics, which was 

defined as "the degree to which users feel the target impression intended by designers who devel-

oped the web page" (Park et al., 2004, p. 351). This study is a continuation of Kim's prior re-

search into the 13 generic emotive dimensions of websites and expands the view of website aes-

thetics from simply an evaluation of beauty to also include investigation of the secondary 

emotions experienced by the viewer. Secondary emotions (Gaunt, Leyens, & Demoulin, 2002) 

are more specific than the roughly 15 basic emotions (Ekman, 1999) shared by all humans re-

gardless of culture. Secondary emotions are specific to a domain of study and multi-dimensional 

in a way similar to aesthetic responses. This study appears to have used the data from a previous 

research effort (Kim et al., 2003) in order to test additional hypotheses. The relationships be-

tween the aesthetic fidelity of web pages and two proposed factors were supported by the re-

search findings; the relationship for one proposed factor was not supported. The fidelity of web-

site aesthetics increased as web page designers utilized more appropriate techniques and 

elements to express the target emotion. The fidelity of website aesthetics decreased as the vari-

ability in user perception of the web page increased. The reliability of the aesthetic dimension 

targeted by the web page developer did not result in a significant change in aesthetic fidelity.

Summary

A significant body of research now exists to support the important role of visual aesthetics 

in the design of a website. Aesthetics have been shown to influence the perception of usability 

for a website (Tractinsky et al., 2000). Both aesthetics and usability are influencing factors on 

overall user satisfaction for a website (Aladwani, 2006). Although past methods for evaluating 

website designs have leaned heavily on usability factors, a more balanced view of the need for 

both usability and visual aesthetics is now emerging (Norman, 2004).

Underlying the evaluation of the visual aesthetics of websites, researchers have developed 

and validated a two-dimension scale that includes both 'classical aesthetics' and 'expressive aes-

thetics' (Lavie & Tractinsky, 2004). Classical aesthetics create order and structure within the de-

sign. Expressive aesthetics generate a sense of interest and originality. Both components of web-
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site visual aesthetics are required in order for users to register higher levels of overall 

attractiveness on the rating scale.

Research studies have also begun defining language to classify the generic emotive 

dimensions elicited when viewing web pages (Kim et al., 2003). By targeting specific emotions, 

website designers can create an environment appropriate for the objectives of the particular web-

site (Kim & Moon, 1998). For example, banking websites need to project a sense of trustworthi-

ness in order for their clientele to perform financial transactions through the web-based user 

interface.

Significant levels of research into the visual aesthetics of websites are a recent phenome-

non with nearly all of studies cited by this paper occurring within the last 10 years. Already there

has been some convergence in conclusions and standard methodologies. However, the majority 

of the research findings are still in need of further independent confirmation and generalization. 

Specific investigation into the influence of cultural and demographic differences is important in 

order to understand the level of variation that exists within the perception of website aesthetics 

(Lindgaard et al., 2006; Tractinsky et al., 2006). In addition, certain attributes of the websites 

(such as the type of website or "domain") still need to be examined in order to understand what 

impact they may have on user perception (Tractinsky et al., 2006; Zhang et al., 2001).

Further progress in developing quantitative measures of website visual aesthetics will ben-

efit both developers and researchers of interactive communication products. Developers of inter-

active and new communication technology solutions can benefit through the standardization of 

one or more practical methods for measuring user perception of website aesthetics. Communica-

tion researchers will find that a quantitative measure of website visual aesthetics will enable re-

search into the interplay between aesthetics and many other factors that influence the overall suc-

cess of a website.
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RESEARCH QUESTIONS

Research Question 1

Is there a significant difference in the perceived attractiveness of a web page when the 

end-user is aware of the website domain that is being viewed (Tractinsky et al., 2006; Zhang et 

al., 2001)? Answering this research question requires an investigation of whether significant dif-

ferences in average ratings occur within each website domain based whether the subject is made 

aware of the domain they are viewing.

Research Question 2

Do the attractiveness ratings of web pages from different domains hold consistent upon re-

peated exposure (Lindgaard et al., 2006; Tractinsky et al., 2006; Zhang et al., 2001)? This re-

search question seeks to understand whether subjects are consistent in their rating of screen im-

ages between two separate exposures. The study is designed to enable a test/re-test evaluation of 

relative consistency of the research subjects' responses.

Other Analysis

In addition to the analysis procedures described above, other analysis were performed 

based on the research findings. One additional measure investigated was response latency 

(Tractinsky et al., 2006). Prior research found this to be a useful tool for confirming the probable 

accuracy of the primary research findings.
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METHODOLOGY

This research project was designed to both replicate and extend existing research that 

examined immediate perceptions of website aesthetics. As a result, the research design was simi-

lar to the previously published studies, but included modifications specifically designed to inves-

tigate the impact of website domain on end-usersÕ "first impression" evaluations of the web page 

attractiveness.

Sample

The recruitment method employed by the current research study was designed to attract a 

general adult population from within the United States. E-mail invitations were sent to mass 

mailing lists available to the researcher, an open invitation "group" was created and promoted on 

the Facebook Internet social-networking website, and printed flyers were distributed to several 

public locations. The research website was constructed to enable ÒsnowballÓ style recruitment. 

Research participants were encouraged to invite others to also participate. As a result, approxi-

mately 40% of the research subject can be clearly attributed to snowball recruitment8.

Research participants who completed the study activity were given the option to be en-

tered in a random drawing for gift cards. As an incentive to invite other people to participate 

(snowball recruitment) participants were granted additional entries in the gift card drawing for 

every three invitations sent and for every invitee completion of the research study.

Over a six-week period, 286 people registered and 230 people completed the research ac-

tivity on an Internet website built specifically for this research study. Through analysis of the in-

formation submitted, the primary researcher determined which submissions met the qualifica-

tions for being included in the research study. 

8. Snowball referrals were tracked through referral codes entered upon registration. Additional subjects (beyond
those already documented) may be attributable to snowball invites if they failed to enter referral information on the
registration form.
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The criteria for inclusion were:
1) must be age 18 or older (requirement for registration, 0 entries excluded), 
2) must be currently located in the USA (6 entries were excluded), 
3) must be a regular user of the Internet9 (11 entries were excluded),
4) must not indicate a physical impairment that is likely to impact the results10 (41 en-

tries were excluded), and
5) must not provide invalid responses to the activity questions11 (2 entries were

excluded).

One hundred and eighty-four submissions were found to be fully qualified for inclusion in 

the research study sample. All demographic and research statistics will be based on this sample 

of 184 fully qualified participants.

Selection of a target sample size was based on the need to have sufficient power in the sta-

tistical analysis procedures to detect the differences that may exist between website domains. 

The primary investigator researched the sample size requirements for comparison of means using

the t-Test for Independent Means. A medium effect size was assumed (.5 for t-Test) and a mini-

mum power of .8 was sought12. The research questions for the current study do not hypothesize a 

directional result; therefore the statistical tests will be two-tailed. Since all research subjects rated

screen images from all website domains, the number of domains under study did not influence 

the required sample size. However, the use of two research groups (domain label hidden and 

9. Research participants were asked to indicate the frequency of their use of six major types of websites:
Commerce, Educational, Entertainment, Government, Reference, and Religious/Non-Profit. Subjects who did not
indicate either daily or weekly use of the Internet for at least one of the website types were excluded from data
analysis.

10.Research participants were asked about the following physical conditions: "My vision is less than 20/20 (normal
vision) even when wearing glasses or contacts," "I have a form of colorblindness," "I have experienced a head injury
that resulted in the loss of consciousness," and "My hand-eye coordination or motor-skills are impaired." Answering
yes to any of the above resulted in excluding that subject from the data analysis.

11.The data collected through the research activity was reviewed for lack of variability and use of extreme ratings.
Nine suspect records were identified but, upon further review, only two records were excluded from the data
analysis. The two subjects were excluded for providing the exact same rating value for each and every stimulus
presented.

12.Because no prior studies have investigated the impact of website domain on visual aesthetic ratings, the actual
effect size was unknown. See the "Limitations" section for a discussion of the actual effect size found in the current
study and the impact on required sample size for future studies. 
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shown) did require that a sufficient sample size be used to allow for independent analysis of each

group. The resulting required sample size for t-Test was 128 participants (n=64 x 2 groups).

Variables

In order to study the impact of web domain on evaluations of website aesthetics, the re-

search design involved changing only one variable: awareness of web domain. Research subjects

were randomly assigned to either the control group or the experimental group based on the order 

in which they registered on the research study website. Odd number registrations were assigned 

to Group 1 (control) and even number registrations were assigned to Group 2 (experimental). 

The control group performed the rating activity without being informed of the web domain for 

each stimulus presented. The experimental group performed the same rating activity while being 

informed of the web domain for each stimulus presented.

Stimuli

The Ôimmediate aesthetic perceptionÕ study method involves exposing the research sub-

jects to a series of images of website home pages. The stimuli (website screen images) must be 

selected from a number of distinct web domains in order to examine whether the web domain has

an impact on the usersÕ aesthetic impression of the website. Using existing research as a basis 

(Zhang et al., 2001), the following website domains were selected for study13:

¥ Commerce websites (e.g. Bookstore, Auctions)
¥ Entertainment websites (e.g. Cartoon or Game websites)
¥ Government websites (e.g. U.S. Department of Labor, State of Florida)
¥ Religious/Non-profit Organization websites (e.g. Congregation, Red Cross)

13. In order to minimize the participant dropout rate, the research activity was designed to take approximately 15
minutes to complete. By limiting the number of domains studied, the study was able to include a more screen images
from each web domain without exceeding the target activity duration.
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The commerce, entertainment, and government domains were selected from the list of 6 

domains studied by Zhang14. These domains were believed to represent types of websites that 

typical Internet users would see as distinct uses of web-based communication15. The primary in-

vestigator was also interested in comparing user perception of the religious/non-profit type of 

website with perceptions from other web domains. As described in ÒMaking Space for Religion 

in Internet StudiesÓ (Campbell, 2005), this domain of web usage is frequently overlooked by 

academic research. A total of 4 website domains were included in this study.

For each distinct website domain, screen images of six (6) website home pages were creat-

ed. The selection criteria for webpage selection are identical to the previous studies (Lindgaard et 

al., 2006; Tractinsky et al., 2006).
1. The homepage must not belong to a well known website.
2. The home pages selected must represent a wide range of attractiveness.

Specific procedures were followed to ensure consistency in evaluation of which websites 

were appropriate for inclusion in the visual stimuli for this research study. All potential websites 

were evaluated for adherence to four basic design principles: contrast, alignment, repetition, and 

proximity16 (Williams & Tollett, 2006, pp. 113-134). The results of this visual design analysis 

were used to ensure diversity within the visual stimuli selected to represent each web domain17. 

To objectively measure the potential for research subjects to have prior-knowledge of a website, 

each potential website was compared to the Alexa Traffic Rankings18. Any non-government web-

site in the top 25,000 trafficked websites was excluded from the visual stimuli pool. Government

14.The "Financial" and "Medical" web domains from the Zhang et al. study (2001) were not included in this study.

15.Websites in both the "Financial" and "Medical" web domains present reference information and expert advice.
In the view of the primary investigator, these domains may not be viewed as distinct uses of web-based
communication.

16.The 'CARP' principles are frequently taught in introductory visual design courses for print, multimedia, and web
design. The author Robin Williams has promoted them in two best-selling design books:The Non-Designer's Design
Book, and The Non-Designer's Web Book.

17.The visual stimuli set for each web domain included two website screen images with 1 violation of CARP
principles, two with 2 violations, and two with 3 violations.

18.The Alexa Internet traffic rankings can be accessed at http://www.alexa.com/site/ds/top_sites. Alexa rankings
were captured on August 6, 2008 using the '3 month average' statistic.
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websites proved more difficult because the Alexa rankings are based on the base domain name, 

causing all sub-domains for a U.S. state to aggregate traffic and thus boost the ranking score. 

Therefore, for government websites, the primary researcher selected only sub-department web-

sites in order to reduce the likelihood that a research participant would have prior-experience 

with the web page.

"Wow Or Yow" Website Evaluation Software

The study was conducted through a publicly accessible Internet website (website URL

http://www.WowOrYow.com). The web-based application was built atop the Drupal open-

source content management system with contributed and custom-built software modules provid-

ing the specific functionality required by this research effort. Potential research subjects were 

able to review project overview information and volunteer to participate by filling-out the online 

registration form. Review of activity instructions (in both video and written forms), collection of 

demographic and experience survey data, practice for the research activity, and the actual the re-

search activity were conducted through participant interaction with the research website.

Web-based delivery of the research activity allowed for greater diversity in the research 

subject demographics but also represented a less controlled technical environment. Participants 

interacted with the ratings screens through a web browser running on their personal, work, or 

school computer. The functionality of the research study web screens was tested in the most 

common modern browsers (Internet Explorer, Firefox, and Safari) prior to the collection of re-

search data from participants.

Measures

Attractiveness rating

For each visual stimulus presented to the research subject, a single explicit response value 

was collected. The participants were asked to rate the attractiveness of website screen image. The

participants' subject perceptions were gathered using an unmarked line with verbal anchors at ei-
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ther end: "Very Unattractive" and "Very Attractive." The data collection system automatically 

transformed the position of their rating into a numeric value in the range of 0 to 100.

Response latency

Latency is an implicit, objective measure of the time involved in responding to the explicit 

research question. This study collected response latency values for each explicit attractiveness 

value submitted by the research participants. Web page scripting enabled the capture of a time-

stamp (in milliseconds) for the exact moment when the website screen image display ended, and 

when the user submitted his or her rating value for the website's attractiveness. By computing the

difference between the starting and ending time for the rating entry, a response latency value (in 

millisecond increments) was calculated for each rating entry.

Procedure

Research participants were evenly divided into two groups. The study procedure was 

identical for each group except for whether the participant was made aware of the web domain 

for each website screen image he or she evaluated.
¥Group 1 Ð The control group of research subjects did not see labels identifying the do-

main for each website they evaluated.
¥Group 2 Ð The experimental group of research subjects did see labels identifying the

domain for each website they evaluated.

Upon initial login to the study website, each participant was assigned to either group 1 or 

group 2 base on the order in which he or she registered on the research website. Each participant 

(regardless of his or her research group) was assigned the same 24 website screen images to eval-

uate; 6 screen images from each of the 4 selected website domains.

Visual stimuli representing a total of 24 websites were evaluated by this research study; 6 

screen images for each of the 4 website domains19. The screen images were captured at XGA 

19.The visual stimuli were screen images captured from actual "real-world" Internet websites. Each screen image
was from a different website and was considered to be representative of one of the web domains that was under
study.
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screen resolution (1024 x 768 pixels) and then resized for presentation at lower resolutions so 

that survey response fields could be located on the same page as the screen image. (The website 

screen images used as visual stimuli for this research study are presented in rank order by mean 

attractiveness ratings in Appendix G.)

Practice Round

The practice round allowed the participant to get comfortable with the evaluation process 

that was explained in the instructions. The participants rated four website screen images using 

the Ôimmediate aesthetic perceptionÕ method. (The details of this method are described in the 

ÒRound 1Ó section below.) Different websites were used for the practice round than for any of 

the actual research sets. The participantsÕ ratings from the practice round were not included in 

any of the research analysis or findings.

Research Round 1

Evaluation in round 1 was performed using the Ôimmediate aesthetic perceptionÕ method. 

The study participants provided a rating that reflected their first impression of web page attrac-

tiveness based on a very short exposure to the visual stimulus. Each participant evaluated screen 

images captured from the home page of 24 actual Internet websites representing four distinct 

types of websites or "web domains." The round was divided in half, allowing the participant to 

take a short break after rating the first 12 images. The purpose of this break was to inform the 

subject of their progress and to reduce the effect of fatigue on the results.

Research Group 1 and Group 2 differed only on whether or not the participant was in-

formed of the website domain they were rating. Therefore, for Group 1 (the control group), no 

label was displayed to alert the subject to the current websiteÕs domain. Group 2 (the experimen-

tal group) did see a label in the link they clicked to view the screen image and below the rating 

entry control. These web domain labels were strategically placed to make sure the participants in 

group 2 were aware of the current websiteÕs domain. The label text was in the format Ò[Domain 

Name] Website.Ó (e.g. ÒGovernment Website.Ó)
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The rating procedure for both groups was identical. First, the participant was exposed to a 

website screen image for 500 milliseconds. Next, they entered an aesthetic evaluation using an 

onscreen slider control with verbal anchors on either side labeled Òvery unattractiveÓ and Òvery 

attractive.Ó After the participant registered an attractiveness rating, he or she clicked a ÒnextÓ 

button. In addition to user ratings, the software also collected time information in order to calcu-

late the response latency for each evaluation submitted. Data collection occurred electronically 

and was stored in a secure database on a web server for later retrieval and analysis.

Research Round 2

The second round within the research study followed a procedure identical to the first 

round. The order of presentation for the website screen images was randomized into a different 

sequence as compared to the first round. The purpose of this round was to collect data that al-

lowed for analysis of test/re-test relative consistency between the subjectÕs ratings for the same 

website. The research subjects received a second exposure to the screen image and entered a sec-

ond rating of overall attractiveness. By comparing round 1 and round 2 data, it was possible to 

investigate the degree to which the initial aesthetic impression holds constant after repeated ex-

posure to the visual stimulus.

Analysis

Research Question 1

To evaluate whether awareness of web domain resulted in significant differences in aes-

thetic evaluations, T-tests for independent means were calculated.

Research Question 2

Variations in the relative rating values for screen images were studied using Pearson's 

product-moment correlation.  First, the consistency for the entire data set was evaluated.  Then, 

the consistency of ratings for each research group and each domain group was analyzed.
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Other Analysis

Differences in mean response latency were compared using analysis of variance (ANO-

VA) procedures.  Finally, the researcher prepared appropriate tables and figures to facilitate re-

porting on the research findings.

Limitations

The current study did not attempt to include all possible website domains. The selection of 

four distinct web domains was based on prior research (Campbell, 2005; Zhang et al., 2001) and 

sought to investigate websites that were likely (in the mind of typical Internet users) to have sig-

nificantly different purposes. Future research studies could focus on the evaluation of additional 

distinct web domains with the goal of identifying which other domains demonstrate aesthetic 

perception differences. Three of the six web domains listed by Zhang et al. (2001) were not in-

cluded in the current study, and other distinct types of website may exist for identification and 

study.

The current study also did not seek to identify specific visual aesthetic factors that may 

cause changes in the perception of websites based on awareness of the web domain. The finding 

that web domain can influence perceived attractiveness begs the question, "what caused the 

change?" When the participants were aware that they were government related, why were gov-

ernment websites rated (on average) 4.1 points higher? Several interesting possibilities exist. 

Might website attractiveness be influenced by the participant's attitude toward the general web 

domain (Kim & Moon, 1998)? Or, might website attractiveness be influenced by the end-user's 

expectations for what content and features that type of website should contain (Zhang et al., 

2001)? Or, might website attractiveness be influenced by the viewer's prior experience with the 

visual quality of websites from the same domain (Lavie & Tractinsky, 2004)?

The experimental design for the current study did not include a manipulation check to en-

sure that the participants in Group 2 (the experimental group) were aware of the website domain 
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when rating the attractiveness of each screen image. The research website (see Appendix F) pro-

vided website domain labels in two places: 1) in the hyperlink that must be clicked before view-

ing each screen image, and 2) directly below the rating scale slider control. These domain labels 

were emphasized using either font size or font weight.  However, future research studies should 

include a debriefing survey that directly inquires whether each research participant was aware of 

the website domain (or the "type of website") being viewed for each website they rated.

Selection of the website screen images used in this research study was conducted by a sin-

gle researcher. (The selection process and criteria used are described on page 33.) Because this 

process was followed by only one researcher, the possibility exists that researcher bias may be 

included in the selection of the visual stimuli for the study. The type of statistical analysis per-

formed for this research study mitigated the impact of this limitation. The research questions fo-

cused on the comparison of aesthetic ratings assigned to the same screen image by two different 

groups (those who were aware or unaware of the website's domain). Since the comparisons of 

ratings were for the same screen image compared against itself, the attributes of the actual screen

images used should cancel themselves out. In addition, the actual rating values collected during 

the experiment follow a fairly normal distribution curve. This indicates that the set of visual 

stimuli included in the study represented a broad spectrum of attractiveness levels.

Table 3: Effect size of aesthetic rating differences based awareness of website domain
Website
Domain

Overall Mean
n = 184

Overall Std.
Deviation

Mean Difference
Group 2 - Group1

Effect Size

Commerce 55.4601 9.3039 +2.0956 0.2252
Entertainment 55.3143 9.4015 -0.6366 0.0677
Government 44.4561 10.0855 +4.1022 0.4067
Religious/
Non-profit

51.3995 10.0662 +2.5903 0.2573

Average 0.2392

The effect size of the influence website domain awareness has on aesthetic perceptions 

was unknown at the onset of this research study. In selecting a research sample size, a medium 
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(0.5) effect size was assumed. However, analysis of the data collected indicates that the effect 

size is smaller than anticipated (Table 3). The average effect size observed across the four web-

site domains under study was 0.24, thus the current study did not reach the targeted statistical 

power of 0.8. As a result, it is possible that some real differences in aesthetic perception may fail 

to be statistically supported within the current study's findings. Future research studies should 

consider the effect sizes actually observed by the current study in order to select and appropriate-

ly larger sample size and to achieve greater power within statistical tests.
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RESULTS

Client System Characteristics

The use of Google Analytics tracking allowed for confirmation of a fairly stable technical 

environment20, even though access to the research website was initiated from the computer and 

browser of the participant's choosing. The minimum screen resolution for performing the re-

search activity was 1024x768 pixels (XGA) and 96% of all website visitors were using comput-

ers with displays running at this resolution or greater. A color depth of at least 24 bits is required 

to view screen images without dithering and 98% of website visitor computers met this require-

ment. Although the research activity was functional for both dial-up and broadband access, the 

page load times would be significantly faster for broadband users. The connection speed statis-

tics show that 79% of website visitors were using broadband (DSL/Cable/T1/OC3), 2% dial-up 

Internet access, and 19% unknown connection speed. Web browser brands and versions tested to 

be fully functional with the research activity rating screens represented 99% of all visits to the re-

search website over the data collection period.

Demographic Characteristics

The research sample for this study consisted of a convenience sample of the general adult 

population within the United States of America. The research study's publicly accessible website 

registered 286 potential participants over an eight-week period. Of these potential participants, 

230 people completed all steps in the research activity. Upon comparison to the pre-established 

qualifications (see page 31), the entries from 46 participants were removed from the dataset used 

for analysis. As a result, the sample for this study consists of 184 research subjects who volun-

20.Google Analytics allows for reporting on system and browser characteristics for all users accessing a website.
This analysis is not restricted to the subset of fully qualified research subjects who were included in the data
analysis. Instead, these statistics represent all computers and browsers who accessed the research website while data
collection was being performed.
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teered to participate and met all the qualification criteria. All demographic and research result 

statistics are based on this sample of 184 fully qualified participants: 101 subjects included in 

Group 1 (the control group) and 83 subjects included in Group 2 (the experimental group).

The sample includes responses from people located in 20 different US states (Appendix 

D). The age range for participants was 18 to 76 (M = 41.39, SD = 14.35). A total of 115 female 

and 69 males were included in the sample. The research subjects were regular users of the Inter-

net with an average 17.75 hours per week of World Wide Web usage. The vast majority of sub-

jects had Internet access at home (93%) and fifty-four percent of subjects had access to the Inter-

net from more than one location. No significant differences were found in the two research 

groups with regard to their demographics or prior Internet experience.

Table 4: Demographic characteristics of participants in the current research study
Characteristic Group 1

n = 101
Group 2
n = 83

Overall
n = 184

Sex

     Female 63 (62%) 52 (63%) 115 (62.5%)

     Male 38 (38%) 31 (37%) 69 (37.5%)

Age
     Mean 40.35 42.65 41.39
     Std Deviation 14.37 14.31 14.35
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Table 5: Internet experience characteristics of participants in the current research study
Characteristic Group 1

n = 101
Group 2
n = 83

Overall
n = 184

Internet Access from Location
     Home 93 (92%) 77 (93%) 170 (92%)
     Work 55 (54%) 48 (58%) 103 (56%)
     School 13 (13%) 9 (11%) 22 (12%)
Years using the World Wide Web
     Mean 12.00 12.82 12.37
     Std Deviation 2.93 3.76 3.34
Hours/week of Internet Use
     Mean 18.15 17.27 17.75
     Std Deviation 12.28 12.41 12.31

Internal Reliability

A total of 8,832 ratings were collected (184 participants x 2 rating rounds x 24 stimuli). 

These ratings include evaluations of 6 website screen images from each of 4 different web do-

mains. In addition, response latency was collected for each rating by tracking the time in 

milliseconds between the end of the stimulus display and the submission of the rating form. The 

complete information collected from each study participant included 48 attractiveness rating val-

ues, 48 response latency values, demographic survey responses, and prior experience responses.

Figure 1 shows the attractiveness rating responses in 10 groups each representing 10% of 

the 100 point rating scale. The frequency distribution demonstrates a quasi-normal curve with 

more responses in the middle of the scale and fewer on either the "very unattractive" or "very at-

tractive" extremes. The mean attractiveness rating for round 1 was 51.9758 (SD = 22.9550) and 

for round 2 the mean rating was 51.3392 (SD = 23.1760). In both cases, the average attractive-

ness rating was just slightly above the middle of the scale. The numbers of ratings entered at both

extremes of the attractiveness scale were quite balanced. Including data from both rating rounds, 

there were 322 ratings registered within the bottom decile of attractiveness and 329 ratings with-
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in the top decile (3.65% and 3.73% respectively). This distribution of participant ratings is large-

ly consistent with results from previous studies by Tractinsky et al. and Lindgaard et al. The 

finding also indicates that the websites selected as visual stimuli for the experiment do represent 

a broad spectrum of possible attractiveness levels.

0.00%

2.00%

4.00%

6.00%

8.00%

10.00%

12.00%

14.00%

16.00%

18.00%

20.00%

1 2 3 4 5 6 7 8 9 10
At t ract iveness Rat ing Group (Deciles)

P
e

rc
e

n
t 

of
 R

at
in

g
s

All Participants Group 1 (Control) Group 2 (Experimental)

Figure 1: Frequency distribution: percentage of attractiveness ratings that fall within each decile 
of the rating scale
Attractiveness rating groups each represent 10% of the one hundred point rating scale with group 1 corresponding to
the "Very Unattractive" and group 10 to the "Very Attractive" ends of the spectrum.

The experiment design involved two rounds in which the participants provided attractive-

ness ratings for the same visual stimuli. A Pearson's product-moment (PPM) correlation statistic 

was calculated to determine the degree to which each participant's ratings for the same website 

were consistent between round 1 and round 2. The analysis of the dataset reveals strong relative 

consistency within participants' attractiveness ratings across multiple exposures (Table 6).
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Table 6: Test/re-test relative consistency of rating values between evaluation rounds for each re-
search group

Statistic Overall Group 1
(Control Group)

Group 2
(Experimental Group)

Number of Cases (N) 4416 2424 1992
Round 1 Meana 51.9758 51.1275 53.0080

Round 1 St Dev 22.9550 23.6134 22.0894
Round 2 Meana 51.3392 50.3490 52.5442
Round 2 St Dev 23.1760 24.0255 22.0444
Correlation (r) 0.7992 0.8089 0.7845

Explained Variance (r2) 0.6387 0.6543 0.6154
Note. Higher attractiveness rating values represent greater levels of attractiveness perceived by the participant. 
a For both rounds and both groups, the minimum rating value was zero (0) and the maximum rating value was one 
hundred (100).

This analysis of rating consistency was performed to evaluate the quality of the dataset. 

Further analysis of rating consistency was performed on the web domain level is presented with-

in the findings section.

Findings

The results of the current research study provide new information about the relationship 

between website domain and user perception of the visual aesthetics. In addition, these results 

represent independent confirmation and, in some cases, clarification of phenomena described by 

prior research efforts.

Impact of web domain on the aesthetic impression ratings of a website

The first research question for this study concerned whether or not the viewer's perception 

of visual aesthetics is influenced by knowledge of the web domain of the displayed website 

screen image. The research design of this study allowed for comparison of the ratings from a 

control group and an experimental group. Participants in the control group rated the 24 websites 

without receiving information about the web domain represented by the image. Participants in 
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the experimental group rated the same 24 websites while receiving information about the web-

site's domain: Commerce, Entertainment, Government, or Religious/Non-profit.

Comparison of the mean difference between the control group and the experimental group 

was performed using the t-Test for two independent means. A t-Test was performed for each of 

the four web domains comparing the mean rating from Group 1 (control) with the mean rating 

from Group 2 (experimental). Three domains showed no significant difference when the web do-

main was known. However, one domain, government websites, did show a significant difference.

Participants who were aware that the website was from the Government domain rated these web-

sites an average of 4.1 points higher than those participants who were unaware of the web 

domain (Table 8).

Table 7: Mean and standard deviation of attractiveness ratings by website domain for each re-
search group
Website
Domain

Overall
n = 184

Group 1 (Control)
n = 101

Group 2 (Experimental)
n = 83

Mean Std. Deviation Mean Std. Deviation Mean Std. Deviation

Commerce 55.4601 9.3039 54.5149 9.5654 56.6104 8.8972

Entertainment 55.3134 9.4015 55.6015 9.7589 54.9649 8.9939

Government 44.4561 10.0855 42.6056 10.6189 46.7078 8.9521

Religious / 
Non-profit

51.6575 10.0662 50.2310 11.2346 52.8213 8.2755

Note. Higher attractiveness means represent greater levels of attractiveness perceived by the participants. 
a Mean value calculated by averaging the aggregated attractiveness rating per participant per domain.

Table 8: Significance of attractiveness rating mean differences by website domain when 
comparing the control and experimental research groups
Website Domain Group 1 

Mean
Group 2 
Mean

Mean 
Difference

t df Significance

Commerce 54.5149 56.6104 +2.0956 1.526 182 0.129

Entertainment 55.6015 54.9649 -0.6366 -0.456 182 0.649

Government 42.6056 46.7078 +4.1022 2.796 182 0.006**

Religious / 
Non-profit

50.2310 52.8213 +2.5903 1.798 179.968 0.074

Note. Higher attractiveness means represent greater levels of attractiveness perceived by the participants. 
** Mean difference between Group 1 and Group 2 is significant at the Alpha = .01 level.
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Government websites received the lowest average rating from both participants who were 

aware and unaware of their web domain. While government websites did increase their attrac-

tiveness ratings, they did not raise their rating enough to change in rank order compared with the 

other website domains. Further examination of the six website screen images within the govern-

ment domain showed that all six increased their average attractiveness rating when the domain 

was known. Therefore the screen images from government websites remained in the exact same 

rank order for both Group 1 and Group 2 participants (Table 9). This upward shift in rating value

for all six government websites indicates that whatever factors are causing the improvement in 

aesthetic perception are equally applied to all websites within the domain group rather than spe-

cific to just a few of the visual stimuli.

Table 9: Average attractiveness rating value for each screen image within the Government web-
site domain

Website
ID

Ranking Group 1 - Mean Rating
 "Unaware of Domain"

Group 2 - Mean Rating
"Aware of Domain"

Difference

60 1 62.19 (SD = 16.03) 64.56 (SD = 12.27) +2.37

76 2 50.56 (SD = 16.82) 57.14 (SD = 12.25) +6.58

50 3 42.58 (SD = 18.62) 44.17 (SD = 17.74) +1.59

78 4 36.82 (SD = 17.72) 41.45 (SD = 14.59) +4.63

77 5 32.12 (SD = 17.75) 37.71 (SD = 16.29) +5.59

75 6 31.36 (SD = 18.79) 35.22 (SD = 19.14) +3.86

Average +4.10

Three of the four domains (Commerce, Government, and Religious/Non-Profit) showed 

an increase in rating when the domain was known. Only the Entertainment domain decreased in 

rating when the participants were aware of the web domain. As a result of the higher rating for 

commerce websites and the lower rating for entertainment websites, the rank order of these two 

domains did change (Table 10). These rating changes raise some interesting questions, but 
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should be viewed with caution because the rating changes are not statistically significant for 

most of the web domains studied.

Table 10: Rank order of website domains sorted by their average attractiveness ratings
Rank Web Domain Mean Rank Web Domain Mean

Group 1
"Unaware of Domain"

Group 2
"Aware of Domain"

1 Entertainment 55.6015 1 Commerce 56.6104

2 Commerce 54.5149 2 Entertainment 54.9649

3 Religious / Non-Profit 50.2310 3 Religious / Non-Profit 52.8213

4 Government 42.6056 4 Government 46.7078

Impact of web domain on the consistency of aesthetic ratings of a website

The second research question for this study concerned whether participants demonstrate 

more or less variation in assigning attractiveness ratings to websites from distinct web domains. 

The consistency of a participant's ratings can be calculated using Pearson's product moment (r). 

The explained variance is calculated by squaring the Pearson's product moment (r2). Table 11 

and Table 12 show the results of these calculations for both the control group (Group 1, unaware 

of website domain) and the experimental group (Group 2, aware of the website domain).

Table 11: Pearson's PPM (r) for Group 1 attractiveness ratings of each website domain
Statistic Commerce Entertainment Government Religious/

Non-profit

Cases (n) 101 101 101 101
Round 1 Mean 54.5528 56.0776 43.2145 50.6650

Round 2 Mean 54.4769 55.1254 41.9967 49.7970
Group 1 r 0.800 0.778 0.794 0.845
Group 1 r2 0.6400 0.6053 0.6304 0.7140
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Table 12: Pearson's PPM (r) for Group 2 attractiveness ratings of each website domain
Statistic Commerce Entertainment Government Religious/

Non-profit

Cases (n) 83 83 83 83
Round 1 Mean 56.8394 55.1767 46.5803 53.4357
Round 2 Mean 56.3815 54.7530 46.8353 52.2068
Group 2 r 0.807 0.754 0.700 0.734
Group 2 r2 0.6512 0.5685 0.4900 0.5388

Analysis of the data reveals that the relative consistency of attractiveness ratings remains 

fairly consistent across different web domains regardless of whether the web domain is known or

unknown by the participant. Pearson's product-moment correlations range between 0.700 and 

0.845, which classifies them as large positive correlations21. Explained variance ranges from 

49.0% to 71.4%. Government websites and Religious/Non-profit websites (the two domains with

the lowest average attractiveness ratings) show the largest changes in explained variance be-

tween the control and experimental participant groups. Participants who were aware of the web 

domain showed 14% smaller explained variance for Government websites and 17.5% smaller ex-

plained variance for Religious / Non--profit websites. This indicates greater variability in the rat-

ings for these web domains. Despite these correlation differences, the results for all four web do-

mains fall within the category of large positive correlations.

21.A large effect size for Pearson's product moment (r) is considered r=.50 or greater (Cohen, 1977, p. 80).
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Consistency of immediate aesthetic perception ratings

Prior studies by Lindgaard et al. (2006) and Tractinsky et al. (2006) provided evidence of 

a strong correlation between participants' attractiveness ratings for the same website screen im-

age across multiple exposures. To be comparable to prior studies, this analysis used only data 

from Group 1 subjects (the control group that was unaware of website domain). When compar-

ing ratings of the same 24 website screen images in round 1 and round 2 of the experiment, 

results show a Pearson's PPM correlation of 0.8137 (N = 101). Figure 2 visually depicts the cor-

relation between each participant's average website rating in round 1 and round 2.
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Figure 2: Correlation of each participant's average attractiveness rating value between round 1 
and round 2
Average rating per participant for round 1 ranged from 34.0833 to 70.6667; round 2 ranged from 36.5 to 68.7083.
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When averaged across participants, the ratings for each of 24 website images become even 

more highly correlated. The Pearson PPM correlation for the websites average attractiveness rat-

ing (based on raw rating values) is 0.9907 for an explained variance of r2 = 0.9815 (see Figure 3).

Transformation of each participant's ratings into standardized scores prior to averaging across the

sample provides a similarly high level of correlation with r = 0.9915 for and explained variance 

of r2 = 0.9830.
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Figure 3: Correlation of each screen image's average attractiveness rating value between round 1
and round 2
Average attractiveness rating per website image for round 1 ranged from 31.1485 to 72.5743; round 2 ranged from 
30.4851 to 74.8713.

Averaging the rating values for each webpage across an appropriately sized sample result-

ed in an increase in the correlation of rating values between round 1 and round 2. This result is 

expected based on the "law of averages" and thus shows the removal of random error and the ab-

sence of systematic error within the sample. The resulting correlation of average attractiveness 
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ratings for each website (r = 0.9907) shows a near-perfect positive linear correlation between the 

first and second evaluation. We can conclude that the web pages evaluated by this research study

represented a wide range of attractiveness levels and that participants ratings were largely consis-

tent across multiple evaluations of each website screen image.

Response latency as a measure of strength of aesthetic assessment

Tractinsky et al. first investigated the potential use of response latency as an implicit, ob-

jective measure of the strength of a respondent's conviction about his or her rating value 

(Tractinsky et al., 2006). The general premise was that "the more extreme evaluations of web-

page attractiveness will be associated with shorter response latencies (Tractinsky et al., 2006, p. 

1073)." The current study also collected latency data for all ratings submitted in an attempt to 

replicate these findings.

For greatest consistency with prior research methods, data from Group 1 (the control 

group that was unaware of website domain) was analyzed first and represents the basis for the 

majority of the published results. Data from Group 2 was also compared to the Group 1 findings 

to determine if there were noteworthy differences that occurred when the participants knew the 

web domain of each website.
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Figure 4: Mean and median response latency by rating group
Attractiveness rating groups each represent 10% of the one hundred point rating scale with group 1 corresponding to
the "Very Unattractive" and group 10 to the "Very Attractive" ends of the spectrum.
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In order to evaluate the response latency trend across a number of website ratings, the raw 

rating values were grouped into ten groups; each rating group represents 10% of the overall rat-

ing scale. The mean and median latencies for each rating group are depicted in Figure 4. Using 

both statistics, the trend of latency values appear to represent a bimodal distribution with the 

shortest response times associated with the most extreme ratings (group 1 and 10), longer re-

sponse times for moderately unattractive or attractive ratings (groups 2-4, 7-9), and a slight de-

crease in response time for responses that represent min-point ratings for website attractiveness 

(groups 5-6).

Statistical analysis was performed to compare response latency values between 5 cate-

gories of rating values. Rating categories were created to represent progressively stronger reac-

tions (either positive or negative) to the visual stimulus (Table 13). Rating values within 10% 

positive or negative of the midpoint of the attractiveness scale represent fairly neutral reactions 

and were assigned to category 0. Rating values at the top 10% and bottom 10% of the attractive-

ness scale represent very strong reactions and were assigned to category 4. Categories 1, 2, and 3

represented more moderate reactions; greater than neutral but less than very strong.

Table 13: Rating categories that represent strength of aesthetic reaction
Rating 
Category

Rating 
Groups

Rating Values Description

Category 0 5 & 6 40-49 and 51-60 Rating values in the center of the spectrum.
Category 1 4 & 7 30-39 and 61-70
Category 2 3 & 8 20-29 and 71-80
Category 3 2 & 9 10-19 and 81-90
Category 4 1 & 10 0-9 and 91-100 Rating values at the extreme ends of the spec-

trum, both "very unattractive" and "very 
attractive."

The rating scale had a default value of 50. As a result the slider control handle was auto-

matically placed in the center of the graphical line that represented the rating scale. This rating 

screen design created the possibility that a participant could record reduced latencies when they 

53



chose to leave the slider control in its default location. To mitigate the impact of this rating con-

trol design on the evaluation of response latencies, all ratings of exactly 50 were excluded from 

analysis. Thus, only rating values where the participant physically moved the slider control were 

included in the analysis of response latencies.

A one-way analysis of variation (ANOVA) was performed to compare the mean response 

latencies for each of the response categories. The results reveal significantly shorter response la-

tency for the most extreme positive and negative ratings as compared to moderate ratings (Table 

15).

Table 14: Response latency in milliseconds per rating category (Group 1, Round 1)
Rating categorya Nb Mean Std. Deviation

4 (ratings of 0-9,91-100) 208 4026.54 2291.00

3 (ratings of 10-19,81-90) 339 4824.76 2576.93

2 (ratings of 20-29,71-80) 519 4981.62 2613.39

1 (ratings of 30-39,61-70) 756 4950.52 2605.52

0 (ratings of 40-49,51-60) 377 4787.61 2529.29
a Categories 0-4 represent the extremity of evaluations of web-page attractiveness
 (0 = middle of the scale; 4 = ends of the scale).
b To mitigate potential response time reductions caused by the type of on-screen data entry control, all rating re-
sponses of exactly 50 (the mid-point and default rating position of the slider control) were excluded.

Table 15: Significance of mean differences in response latency (Group 1, Round 1)
Rating categorya Against categorya

3 2 1 0

4 (ratings of 0-9,91-100) * * * *

3 (ratings of 10-19,81-90) Ñ ns ns ns

2 (ratings of 20-29,71-80) Ñ ns ns

1 (ratings of 30-39,61-70) Ñ ns

0 (ratings of 40-49,51-60) Ñ
* Mean difference between categories is significant at the Alpha = .05 level.
a Categories 0-4 represent the extremity of evaluations of web-page attractiveness
 (0 = middle of the scale; 4 = ends of the scale).
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The same type of analysis was performed for the latency of rating evaluations submitted 

by Group 2 (the experimental group). This group of participants had the added awareness of 

website domain that could be factored into the attractiveness rating. Results were similar to the 

control group, but not identical. Significant differences were again found between latency values 

for the most extreme ratings compared with most of the more moderate ratings (Table 17). How-

ever, the reduction of response latency is noticeably more linear for group 2 as compared to 

group 1 (Figure 5)

Table 16: Response latency in milliseconds per rating category (Group 2, Round 1)
Rating categorya Nb Mean Std. Deviation

4 (ratings of 0-9,91-100) 130 3924.35 1581.24

3 (ratings of 10-19,81-90) 238 4257.89 1845.84

2 (ratings of 20-29,71-80) 446 4517.45 2096.20

1 (ratings of 30-39,61-70) 622 4754.21 3010.66

0 (ratings of 40-49,51-60) 406 4651.99 2711.48
a Categories 0-4 represent the extremity of evaluations of web-page attractiveness
 (0 = middle of the scale; 4 = ends of the scale).
b To mitigate potential response time reductions caused by the type of on-screen data entry control, all rating re-
sponses of exactly 50 (the mid-point and default rating position of the slider control) were excluded.

Table 17: Significance of mean differences in response latency (Group 2, Round 1)
Rating categorya Against categorya

3 2 1 0

4 (ratings of 0-9,91-100) ns * * *

3 (ratings of 10-19,81-90) Ñ ns * ns

2 (ratings of 20-29,71-80) Ñ ns ns

1 (ratings of 30-39,61-70) Ñ ns

0 (ratings of 40-49,51-60) Ñ
* Mean difference between categories is significant at the Alpha = .05 level.
a Categories 0-4 represent the extremity of evaluations of web-page attractiveness
 (0 = middle of the scale; 4 = ends of the scale).
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Figure 5: Means plots of response latency by rating category for round 1
Mean latency values are significant between rating category 4 and all other categories except 
for group 2 category 3 (circled).

Analysis of latency values for round 2 ratings revealed noticeable differences. For both the 

control and the experimental group, the response latency in each rating category was shorter for 

the second evaluation of the website screen images.

Table 18: Response latency in milliseconds per rating category (Group 1, Round 2)
Rating categorya Nb Mean Std. Deviation

4 (ratings of 0-9,91-100) 208 3354.35 1482.15

3 (ratings of 10-19,81-90) 355 4257.22 2565.31

2 (ratings of 20-29,71-80) 527 3919.51 1954.65

1 (ratings of 30-39,61-70) 781 3970.97 2367.72

0 (ratings of 40-49,51-60) 365 4208.17 3245.32
a Categories 0-4 represent the extremity of evaluations of web-page attractiveness
 (0 = middle of the scale; 4 = ends of the scale).
b To mitigate potential response time reductions caused by the type of on-screen data entry control, all rating re-
sponses of exactly 50 (the mid-point and default rating position of the slider control) were excluded.
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Table 19: Response latency in milliseconds per rating category (Group 2, Round 2)
Rating categorya Nb Mean Std. Deviation

4 (ratings of 0-9,91-100) 131 3425.69 1417.49

3 (ratings of 10-19,81-90) 242 4046.75 3162.82

2 (ratings of 20-29,71-80) 408 3847.54 3476.01

1 (ratings of 30-39,61-70) 681 4086.36 3114.76

0 (ratings of 40-49,51-60) 418 4154.95 2208.28
a Categories 0-4 represent the extremity of evaluations of web-page attractiveness
 (0 = middle of the scale; 4 = ends of the scale).
b To mitigate potential response time reductions caused by the type of on-screen data entry control, all rating re-
sponses of exactly 50 (the mid-point and default rating position of the slider control) were excluded.
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Figure 6: Means plots of response latency by rating category for round 2
Round 1 latency values are shown in gray for comparison. 
Round 2 response latency is shorter and shows reduced variation between the rating categories.

In round 2, the mean latency values for categories 0-3 became closer in duration with only 

category 4 (most extreme positive or negative attractiveness ratings) showing a sharp decrease in

response latency (Figure 6). Group 1 (control) continues to show significant differences between 
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category 4 (most extreme responses) and all other categories. Although Group 2 (experimental) 

response latencies are comparable to Group 1, an increase in standard deviation and reduction in 

the degrees of freedom (smaller sample) result in no significant differences between response 

categories.
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DISCUSSION

The current study provides evidence supporting the use of participant ratings of 'immedi-

ate aesthetic impression' as a method for quantifying the perceived visual aesthetic quality of a 

website. Building upon the findings of Lindgaard et al. (2006) and Tractinsky et al. (2006), the 

current study has contributed new information to the field specifically related to the interplay be-

tween web domain and aesthetic perception. In addition, the results of this study serve as a sec-

ond independent confirmation of the reproducibility of the method and results that were first de-

scribed by Lindgaard et al. in 2006. Several outcomes of the current study are worthy of further 

discussion due to their potential impact on this line of research.

The 'immediate aesthetic impression' method works across diverse subjects and stimuli

The two previously published research efforts that used the 'immediate aesthetic impres-

sion' method included results from a total of five studies. Each of these studies utilized small 

samples with constrained age ranges. The sample sizes ranged from 22 to 53 participants. In each

case, a convenience sample of university students was used to generate the website attractiveness

ratings. The studies that published ages of the subjects in the sample listed the average age as 

23.7 for one study and 24.9 for another. The use of a restricted population from which the re-

search sample is drawn limits the generalizability of the findings concerning this method of aes-

thetic measurement (Tractinsky et al., 2006).

The current study employed a substantively different recruitment method in order to at-

tract a significantly larger and more diverse pool of research subjects. The data from a total of 

184 fully qualified research subjects was included in the analysis for this research study. This 

sample size is more than three times larger than any previous research study of the 'immediate 

aesthetic impression' method of rating website attractiveness. Participants from 20 U.S. states 

were included in the research sample. The average age of participants was 41.4 with a range of 

18 to 76 years of age. While still a convenience sample, the research subjects represent a far 

greater range of ages and geographic locations so as to be closer to a representative population.
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Prior studies also differed slightly in the criteria for selecting which websites would be 

used as visual stimuli for aesthetic evaluation. The first study requested suggestions of web 

pages that "looked really good or looked very bad" and that people "did not think to be high traf-

fic sites (Lindgaard et al., 2006, p. 118)." The second study sought out websites that "did not be-

long to well-known websites" and "cover a wide range of attractiveness (Tractinsky et al., 2006, 

p. 1075)." Neither study documented specific visual design criteria for evaluating relative attrac-

tiveness nor was a specific measure of website traffic/awareness documented. In addition, there 

is no indication that a classification of domain for each website considered in order to balance 

the stimuli set with screen images from different types of websites.

The current study added specific procedures to ensure diversity within the visual stimuli 

set. (See "Stimuli" in the "Methodology" section for an explanation of the evaluation proce-

dures.) In addition, equal numbers of website screen images from four specific web domains 

were included in the stimuli set. Following these steps during the preparation of website screen 

images for inclusion in the research study allowed for the creation of a balanced set of visual 

stimuli that represent both a variety of web domains and a wide spectrum of visual aesthetic lev-

els. The diversity of stimuli presented is confirmed by the normal distribution of attractiveness 

ratings submitted by the research participants (Figure 1).

The research design of the current study allowed for testing of the 'immediate aesthetic 

impression' method across a verifiably broader range of demographics and domains as compared 

to prior studies. The similarity of results between the current study and prior findings provides a 

significant confirmation of the generalizability of the 'immediate aesthetic impression' method of

rating perceived visual aesthetics for websites.

The immediacy and consistency of visual aesthetic opinions

Evidence from this study provides further support for the finding that end-user perception 

of the visual aesthetic quality of a website is completed very quickly and held consistent across 

multiple viewings of the same screen image. This is the second independent study to reproduce 

60



the original finding (Lindgaard et al., 2006) that even short exposures (500 millisecond) to web 

page images can produce highly consistent attractiveness ratings.

The current study documented a very strong correlation between attractiveness ratings 

when comparing the average ratings across the study sample for each website rated (r = .9894). 

These results are comparable to findings from prior studies using the 'immediate aesthetic im-

pression' method. The reproducibility of a strong correlation of aesthetic ratings provides evi-

dence that it is possible to quantify website attractiveness by aggregating the evaluations of an 

appropriate sample. Although aesthetic tastes are personal and subjective, it does appear likely 

that a quantified measure can be created that represents which websites are found by most people

to be generally more and less attractive.

Now that three independent tests of the 'immediate aesthetic impression' method of rating 

website visual aesthetics have been completed, it seems that future studies may be able to simpli-

fy their design. Comparing the relative consistency of participant ratings (Figure 2) with the av-

erage group ratings of website attractiveness (Figure 3), it is clear that averaging the rating value 

across a population is effective at increasing the correlation of the quantified rating value. Due to

the proven repeatability of this finding, it seems that the collection of multiple ratings from each 

research participant may be unnecessary for further research study designs. Although collection 

of multiple ratings allows for a test/re-test check of the relative consistency of each participant's 

rating values, it also adds to the required time22 and fatigue23 of the research participant. This 

likely contributes to the number of participants who discontinue participation in the study with-

out finishing the entire rating activity. Future research designs have evidence to justify pairing 

only a single 'immediate aesthetic impression' rating round with one or more different data gath-

ering activities in order to study the relationship between aesthetic impression and other factors.

22.The average time to complete the two rating rounds included in the current research study was 13 minutes 47
seconds. Eliminating the second rating round would reduce the research activity time by close to 50%.

23.The primary researcher noted a number of instances where the research subject abandoned the research activity
at the mid-point between rating rounds or within the first few rating screens of the second rating round. Of the 23
people who started but did not finish the activity, thirteen of them (57%) stopped after entering between 24 and 29
out of a possible 48 rating entries. Only two people entered more than 29 ratings without finishing the entire
activity.
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The influence of web domain on the perception of visual aesthetics

The current study examined the impact of web domain on the evaluation of visual aesthet-

ics for websites. The results revealed that knowledge of the web domain can have an impact on 

the perceived attractiveness of a website. One of the four web domains studied showed a signifi-

cant change in mean attractiveness ratings between the participants who were unaware and those 

who were aware of the web domain during the evaluation and rating process.

Further study of the ratings for each website within the domain effected by this phenome-

na revealed that each website within the domain received a higher rating (mean change of 4.1 

points) and that the websites retained their exact ranking between the control group and the ex-

perimental group. Therefore, we can conclude that whatever factors causing the higher perceived

attractiveness when the web domain was known are affecting the entire set of websites. The 

group-wise change in rating values provides further evidence that the change in perceived aes-

thetics is related to the entire domain rather than a characteristic specific to only certain websites.

Since Internet users typically have a purpose for visiting a particular website, it is likely 

they have pre-knowledge of the type of website they will be viewing. Thus, it appears that in 

real-world Internet use, the perception of visual attractiveness may be influenced by the user's 

awareness of the web domain.

Visceral affective reactions to visual stimuli

The current study continues to show a correlation between the strength of affective re-

sponse and the response latency involved in submitting the evaluative rating. Like Tractinsky et 

al.'s prior findings (2006), the results of this study show that significantly shorter response times 

are associated with the most extreme response ratings as compared to more moderate ratings. 

One notable difference from prior findings is that the response times do not appear to follow a 

normal distribution curve.

Response times in the current study reveal a bimodal curve for both mean and median sta-

tistics (Figure 4). The shortest response times are associated with the strongest perceptions of ei-
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ther "very unattractive" or "very attractive." However, rather than simply following a normal dis-

tribution curve (as reported by the previous study), the response times for generally mid-point 

rating values also show a moderate decrease in duration. It appears there may be three visceral 

reactions that are more quickly registered: 'love it,' 'hate it,' and 'neutrality.' The more ambivalent

reactions between neutrality and either extreme require more time to process and select an evalu-

ative rating. It should be noted that the rating control used by this study required the participant 

to click-and-drag a control handle to the desired position along an unmarked line. It is therefore 

even more impressive that registering the strongest reaction (requiring the greatest physical 

movement) was completed with the shortest average reaction time.

The lasting impact of a first impression

Comparison of response latency trends between rating rounds (Figure 5 and Figure 6) 

uncovers objective evidence of the impact of first impressions of visual aesthetics. Latency val-

ues for the second ratings of each visual stimulus exhibit an overall decrease in duration for all 

rating groups. In addition, the variation between response latency at different strengths of aes-

thetic reaction was reduced. This analysis of response latency trends provides additional support 

for the importance of making a positive first impression through careful visual design of a 

website.

The ability for participants to register their assessments of visual aesthetics more quickly 

and with less variation in response time reveals a couple interesting things. First, it appears that 

the subjects remember both the visual cue and their prior assessment of its aesthetic value. Sec-

ond, the strong relative consistency of rating values between rounds (coupled with shorter re-

sponse latencies) indicates that subsequent evaluations of the visual stimulus are probably being 

influenced by the initial impression. Research subjects do not spend as much time deciding how 

to rate the website's aesthetics the second time around.

It is also likely that the notable differences in mean response latencies between rating 

rounds 1 and 2 are partially attributable to the repeated measures design of the research study. 

Campbell and Stanley (1972) described the "effect of testing" as a potential limitation of repeat-
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ed measures designs. One must consider the degree to which repeated measurement of the same 

phenomena actually causes a portion of the change that is measured. This is called the reactivity 

of the measure (Campbell & Stanley, 1972, p. 9). The participant is learning about both their per-

sonal aesthetic preferences and about the rating mechanism throughout the research study activi-

ty. It is impossible to say to what degree the shorter response latencies in Round 2 are caused by 

participant memory, participant proficiency, and participant aesthetic discretion. However it is 

clear that response latency measures cannot be directly compared between first and subsequent 

exposures to the same visual stimulus. The second measure of response latency is actually re-

flecting different factors (including memory and learning) than the original measure.

Suggestions for Future Research

The existing body of research confirms that factors such as trust in a website's reliability 

and security are correlated to end-user adoption of online interactions (Carter & Belanger, 2004; 

Kim & Moon, 1998). Studies have also found a connection between perceived ease of use and 

the formation of trust in websites (Corritore, Marble, Wiedenbeck, Kracher, & Chandran, 2005). 

The connection between perceived visual aesthetics and trust (or other factors related to widely 

held attitudes toward distinct web domains) should be investigated as a possible explanation for 

rating differences when the participant is aware of the website's domain.

Pre-existing expectations or experience with websites in the web domain should also be 

investigated as a possible contributor to rating differences when the participant is aware of the 

website's domain. Zhang et al. (2001) documented specific design features that are important to 

websites in distinct domains. Using an inductive thematic analysis approach, the five most im-

portant features and feature-families for each of six web domains were identified and ranked. 

The results documented "certain features that are perceived as equally important among different

domains; [...] other features that are regarded as extremely important for one domain and ex-

tremely unimportant for another (Zhang et al., 2001, p. 77)." There appears to be consistency be-

tween these findings and the domain specific findings of the current study.
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Government domain websites experienced the only statistically significant change in aes-

thetic perception between those participants who were unaware and aware of the web domain. 

Zhang et al.'s findings (2001) of the top features for government websites indicate that user ex-

pectations for this domain concentrate on informational rather than graphical features24. In con-

trast, the entertainment web domain was the only one in the current study to show a decrease in 

mean attractiveness ratings (although not statistically significant) when the domain was known 

by the participants. "Visual Design" is listed as the most important feature-family for entertain-

ment websites25 (Zhang et al., 2001, p. 86). This field of study would benefit from future studies 

investigating possible connections between user expectations, prior-experience, and perceived 

visual aesthetics for websites within distinct web domains.

Finally, there is an opportunity for researchers to perform more detailed studies into the 

connection between response latency and the strength of the aesthetic reaction as rated by the 

participant. Tractinsky et al. (2006) documented a normal curve while the current study found a 

bimodal distribution. Subsequent research efforts could compare ratings for a larger set of visual 

stimuli and using diverse rating controls (push buttons, radio buttons, sliders) to determine which

distribution curve most accurately represents the time required to select an aesthetic rating for 

websites of varying attractiveness levels.

Conclusion

The 'immediate aesthetic impression' method appears to be a reliable and useful method of 

quantifying website visual aesthetics. Using a diverse group of research subjects and a set of vi-

sual stimuli that varied by both domain and visual design quality, strong correlations were found 

24.The most important feature-families for the government domain were 1) Navigation; 2) Completeness/
Comprehensiveness of Info; 3) Currency/Timeliness/Update; 4) Site Technical Features; 5) Accuracy (Zhang et al.,
2001, p. 86).

25. In fact, the entertainment domain is the only one in the Zhang et al. study (2001) to list "Visual Design" as one
of its top five feature-families. It is harder to meet or exceed user expectations when high visual aesthetic quality is
considered a basic requirement for the domain. Although the mean difference was not statistically significant, the
fact that the entertainment domain was the only to see a lower rating by those participants who were aware of the
domain is an interesting connection between these two studies.
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across the participants' ratings for each website. Participants were able to form an aesthetic opin-

ion of the website based on a short (500 ms.) exposure and their opinion remained largely consis-

tent upon repeated exposure.

This method of evaluating and quantifying the aesthetic quality of websites holds great 

promise for building a more detailed understanding of the factors that evoke positive aesthetic re-

sponses when designing websites. Future research efforts could expand our knowledge within 

the field by pairing the 'immediate aesthetic impression' method with other evaluation tools to 

determine the level correlation that exists between visual aesthetics and other factors that con-

tribute to user acceptance of and satisfaction with web-based communication systems.
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67



68



69



APPENDIX B

DEMOGRAPHIC SURVEY
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DEMOGRAPHIC INFORMATION

Please answer the following questions. Items with an asterisk (*) next to their title/label are re-
quired fields. When you are done, click on the "Submit" button.

This information will be used solely for the purpose of categorizing the research study results in 
order to look for trends within the data.

What is your sex/gender: *
!  Female
!  Male

What is your age: *
[________]
Your age in years.

Physical Characteristics -- Mark all that are true about you: *
"  My vision is less than 20/20 (normal vision) even when wearing glasses or contacts.
"  I have a form of colorblindness.
"  I have experienced a head injury that resulted in the loss of consciousness.
"  My hand-eye coordination or motor-skills are impaired.
"  None of these "physical characteristics" statements apply to me.

Internet Connection -- Where do you regularly have access: *
"  Home
"  School
"  Work
"  None

Submit
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APPENDIX C

PRIOR EXPERIENCE SURVEY
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PRIOR EXPERIENCE SURVEY

Please answer the following questions. Items with an asterisk (*) next to their title/label are re-
quired fields. When you are done, click on the "Submit" button.

This information will be used solely for the purpose categorizing the research study results in or-
der to find trends within the data.

How many years have you been using the Internet/World Wide Web: *
[________]
Number of years.

How frequently do you visit the following types of websites: *
Daily Weekly Monthly Annually Never

Commerce ! ! ! ! !

Educational ! ! ! ! !

Entertainment ! ! ! ! !

Government ! ! ! ! !

Reference ! ! ! ! !

Religious/Non-profit ! ! ! ! !
Mark one answer for each row above.

Approximately how many hours per week do you spend on Internet activities: *
[________]
Internet activities include time spent on websites, e-mail, discussion boards, instant messaging, 
and other similar tasks.

Ð Continued on Next Page Ð
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PRIOR EXPERIENCE SURVEY
(Continued)

Organization Involvement -- Mark all the statements that are true about you: *
"  I work in the retailing industry.
"  I work in the entertainment industry.
"  I am an elected governmental official.
"  I work in the government sector.
"  I work for a religious organization.
"  I am an active member of a religious organization.
"  I work for a non-profit (public-service oriented) agency.
"  I am an active member of a non-profit (public-service oriented) organization.
"  I work for an educational institution.
"  I am currently enrolled as a student in an educational institution.
"  I have a child currently enrolled as a student in an educational institution.
"  I work for a media production (publishing, broadcasting) company.
"  None of these "organization involvement" statements are true about me.

Media Involvement -- Mark all the statements that are true about you: *
"  I work for a company / organization / agency that has a website.
"  I am professionally involved in visual design (graphic, multimedia, web) design projects.
"  I personally own or operate a website or blog.
"  None of these "media involvement" statements are true about me.

Submit
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GEOGRAPHIC DISTRIBUTION OF PARTICIPANTS

Map Markers:
¥ Red - Participant completed research study activity.
¥ Blue - Participant started but did not complete the research study activity.
¥ Black X - Participant registered but did not start or complete the research study activity.
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RATING ACTIVITY INSTRUCTIONS
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INSTRUCTIONS - ADOBE FLASH FORMAT
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INSTRUCTIONS - SHORT WRITTEN VERSION

The "Introduction and Instructions" video gave you a chance to see how the rating process 
works. This is a quick review of the instructions before you begin. Detailed written instructions 
are also available for those who would like to read them or print them out.

Rating Process Steps:

You will follow these steps for each website image that you rate.

1. Wait for the page to fully load. (A "...Loading..." message is displayed.)
2. When you are ready to view the website image, click the "View the Website" hyperlink.
3. Pay careful attention while the countdown blocks and actual website image are being 

displayed.
4. Enter your rating of the website's attractiveness by clicking and dragging the slider con-

trol handle to the appropriate position along the rating scale line.
5. Click the "Next" button to proceed with the next step in the research activity.

Keep these steps in mind as you view and rate each website image in the practice round and the 
rating rounds.
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INSTRUCTIONS - DETAILED WRITTEN VERSION

This research activity will involve viewing a series of website screen images and providing a sin-
gle ranking for each image.

The steps are:

1. Wait while the "...Loading..." message is displayed. During this time, the rating screen is 
fully loaded into your web browser.

2. A "View the Website" link will appear in the center of the screen. When you are ready to 
view the website screen image, click the hyperlink.

3. After a brief countdown, the website screen image will be displayed for half a second. 
Obviously, it is very important for you to pay attention while the website screen image is 
being displayed.

4. After viewing the website screen image, rate your impression of the overall attractiveness 
of the website. Move the slider control along the horizontal line toward "Very Unattrac-
tive" or "Very Attractive." The further from center that you move the slider, the stronger 
your indication of whether you view the website as either very unattractive or very 
attractive.

¥ The slider control can be moved by clicking and dragging the control handle.
¥ The slider control can also be moved by clicking repeatedly on the horizontal line 

in the direction you wish the control handle to move.
5. When you have finished rating the website, click the "Next" button to proceed with the 

next step in the research activity.

IMPORTANT: This study is concerned with your perception (or opinion) of the visual attractive-
ness of websites. There are no "right" or "wrong" answers. Please do your best to accurately re-
flect your personal opinion of each website screen image that you view.

Ð Continued on Next Page Ð
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INSTRUCTIONS Ð DETAILED WRITTEN VERSION
(Continued)

This activity is divided into rounds:

¥ First, you will complete a short Practice Round in which you will rate 4 website screen 
images. This practice round will allow you to get comfortable with the rating controls. 
The ratings you enter in the practice round are not counted in the research study, so you 
don't need to worry about making any mistakes. Just get comfortable with the rating 
process.

¥ Next, you will complete Round 1 of the research study. The rating process will be identi-
cal to the practice round. During this round you will view and rate the attractiveness of 24 
website screen images. The images will be displayed to you in random order. You will be 
encouraged to take a short break halfway through the round so you can rest and provide 
accurate ratings throughout the research activity. You can take as long or as short a time 
as you like to rate each of the website screen images that you view.

¥ Finally, you will complete Round 2 of the research study. This round is identical to round 
1 except that the website screen images will be displayed to you in a different order.

The entire rating process is expected to take you just 10 to 15 minutes to finish.

Wrapping up:

After completing the research activity, you will have the opportunity to sign-up for participant 
rewards and to invite others to participate. Then, you will be presented with the results of your 
ratings. For example, you will be able to see which websites you rated as the most and the least 
attractive.

Thank you for agreeing to participate. We hope that you have fun while completing the research 
activity!
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RATING ACTIVITY SCREENS
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SCREEN 1 - READY SCREEN
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SCREEN 2 - PRESENT STIMULUS
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SCREEN 2 - ENTER RATING
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APPENDIX G

VISUAL STIMULI
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VISUAL STIMULI Ð WEBSITE SCREEN IMAGES

Twenty-four (24) website screen images were rated by participants in this research study. The ta-
ble below displays each website screen image in rank order based on the average ratings from all
participants across 2 rating rounds.

Key:
#RANK - DOMAIN CODE (Image ID)
Mean Attractiveness Rating

Domain Codes:
¥ CM - Commerce Website
¥ EN - Entertainment Website
¥ GV - Government Website
¥ RN - Religious/Non-profit Website

#1 - RN (Image 53)
74.63

#2 - EN (Image 58)
73.04

#3 - CM (Image 35)
71.93

#4 - CM (Image 61)
68.94

#5 - GV (Image 60)
63.26

#6 - EN (Image 67)
62.75
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#7 - EN (Image 45)
61.04

#8 - RN (Image 56)
55.41

#9 - CM (Image 34)
54.30

#10 - GV (Image 76)
53.53

#11 - CM (Image 33)
51.12

#12 - EN (Image 69)
49.06

#13 - RN (Image 52)
48.72

#14 - RN (Image 51)
48.36

#15 - RN (Image 55)
47.09

#16 - EN (Image 68)
44.82

#17 - CM (Image 62)
43.81

#18 - GV (Image 50)
43.30
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#19 - CM (Image 41)
42.66

#20 - EN (Image 46)
41.19

#21 - GV (Image 78)
38.90

#22 - GV (Image 77)
34.64

#23 - RN (Image 54)
34.19

#24 - GV (Image 75)
33.10
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APPROVAL MEMORANDUM

Office of the Vice President For Research
Human Subjects Committee
Tallahassee, Florida 32306-2742
(850) 644-8673 !  FAX (850) 644-4392

APPROVAL MEMORANDUM

Date: 7/21/2008

To: Forrest Doddington

Address: 3909 Reserve Drive Apt 818; Tallahassee, FL 32311
Dept.: COMMUNICATION

From: Thomas L. Jacobson, Chair

Re: Use of Human Subjects in Research
Assessing the Impact of Website Domain on End-User Evaluations of Web 
Page Aesthetics

The application that you submitted to this office in regard to the use
of human subjects in the proposal referenced above have been reviewed 
by the Secretary, the Chair, and two members of the Human Subjects 
Committee. Your project is determined to be Expedited per 45 CFR ¤ 
46.110(7) and has been approved by an expedited review process.

The Human Subjects Committee has not evaluated your proposal for sci-
entific merit, except to weigh the risk to the human participants and 
the aspects of the proposal related to potential risk and benefit. 
This approval does not replace any departmental or other approvals, 
which may be required.

If you submitted a proposed consent form with your application, the 
approved stamped consent form is attached to this approval notice. 
Only the stamped version of the consent form may be used in recruiting
research subjects.

If the project has not been completed by 7/20/2009 you must request a 
renewal of approval for continuation of the project. As a courtesy, a 
renewal notice will be sent to you prior to your expiration date; how-
ever, it is your responsibility as the Principal Investigator to time-
ly request renewal of your approval from the Committee.
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APPROVAL MEMORANDUM
(Continued)

You are advised that any change in protocol for this project must be 
reviewed and approved by the Committee prior to implementation of the 
proposed change in the protocol. A protocol change/amendment form is 
required to be submitted for approval by the Committee. In addition, 
federal regulations require that the Principal Investigator promptly 
report, in writing any unanticipated problems or adverse events in-
volving risks to research subjects or others.

By copy of this memorandum, the Chair of your department and/or your 
major professor is reminded that he/she is responsible for being in-
formed concerning research projects involving human subjects in the 
department, and should review protocols as often as needed to insure 
that the project is being conducted in compliance with our institution
and with DHHS regulations.

This institution has an Assurance on file with the Office for Human 
Research Protection. The Assurance Number is IRB00000446.

Cc: Jonathan Adams, Advisor
HSC No. 2008.1129
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