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Abstract

There are many opinions as to the definition of beauty.  The formal field of study that addresses these opinions and ideas is aesthetics.  By some definitions, aesthetics uses qualitative metrics for its descriptors such as beautiful, ugly and elegant.  This paper will illustrate how aesthetics on the web can be described qualitatively, measured quantitatively, and what this means to local as well as global e-commerce.  To quote Aristotle:  
“What is not measurable, make measurable.”

1.  Introduction


Much of the interest in e-commerce today centers around issues such as trust, credibility and privacy concerns (Cyr, Bonanni & Ilsever, 2004; Jutla, Kelloway & Saifi, 2004).  While these issues are important to the consumer, they are at the second level of the e-commerce process.  The first level of e-commerce is visual approval and acceptance of the e-commerce site itself.  The acceptance of a site involves ideas which include complexity, consistency, usability, aesthetics and cultural relevance (as viewed by international customers) of the site.  This is due, partly, to the idea that a web site’s aesthetics are the first impression a consumer has of the e-business and the aesthetics are judged almost immediately upon viewing the site.  This author’s proposal as to the levels of e-commerce is given in Table 1.  The focus of this research will be to quantify some of the properties listed for the first level of e-commerce, the impression level.  The importance of this level can be illustrated by the feedback loops that occur in online shopping through the various levels of e-commerce.  If a customer is not satisfied with any of the properties in the second, third or fourth levels, they return to the first level, seeking another e-commerce provider.  If the customer is satisfied through all levels, they return to the third level (indeed via bookmarking the site) becoming a supporter of the e-commerce site.  These feedback loops are indicated by arrows along the sides of Table 1.  
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Fourth level

Satisfaction level
	Satisfaction with product

Time to receive product

Satisfaction with e-service

Satisfaction with e-mail contact

	Third level

Acquisition level
	Share personal information with company

Share financial information with company

Select shipping options

Opt in/opt out choices

	Second level

Faith level
	Trust in web site

Credibility in web site

Privacy protection by web site

Faith in e-commerce

	First level

Impression level
	Aesthetic appeal

Usability 

Utility

Layout

Cultural relevance

	Zeroth level

Approval level
	Approve of e-commerce on the Internet


Table 1

The levels and properties of e-commerce
Fogg (2002) also discovered that a significant percentage of computer users give credibility (and thus trust) to a web site based on the visual appeal of the web site.  Credibility based upon aesthetics varied between 39.4% for non-profit sites to 54.6% for finance sites – figures too large to be ignored.  These percentages further illustrate the importance of the first level of e-commerce and the need to quantify and study this level not only with local e-commerce sites, but with foreign sites as well.  

These issues, particularly aesthetics and cultural relevance, involve individual perceptions of the site and are thus difficult to quantify and measure.  However, both aesthetics and cultural relevance have gained much attention recently in the age of global e-commerce (Marcus & Gould, 2000; Cyr, et al., 2004; Fogg, 2002; Ben-Bassat, Meyer & Tractinsky, 2004).  The driving force behind this interest is in building a successful e-commerce site that has global appeal and acceptance.  In the absence of being able to build a site with global acceptance (a very difficult problem), the focus has to shift to building individual sites designed with local acceptance and aesthetic appeal first, then going global with a web site designed for a foreign audience.  

As further justification for a study of this type, an emerging thread in the human computer interaction (HCI) literature is the linking of usability to aesthetics.  In a recent paper by Ben-Bassat et al. (2004, p.1569) it is reported that “at least in certain contexts, users’ evaluations of usability and aesthetics are positively correlated.”  Nielsen (as quoted in Karvonen, 2000) suggested that simplicity can be a key factor behind usable design.  He further asserts that simplicity is also an aesthetic notion.  However, Bertelsen and Pold (2004, p.23) sum up the thoughts of these authors by stating: “HCI needs an aesthetic dimension.”
This paper will address how one can quantify the aesthetic appeal of an e-commerce site based on ideas which stem from the complexity of an e-commerce site.  In addition, a definition of what is “normal” for various sectors of e-commerce, will be addressed as a part of the study.  
2.  Aesthetics
Most definitions of aesthetics are very general, and subject to individual interpretation as to what beauty is.  This paper is addressing the aesthetic of a web site and will evaluate the aesthetic appeal based on the content of the web pages (such as link count and word count) and the idea of normality, which can also be viewed as “emerging conventions” for particular types or groupings of web sites which share a common theme or goal.   Webster’s (1996, p.24) defines aesthetic as: “a philosophical theory or idea of what is aesthetically valid at a given time and place.”  This definition of aesthetic illustrates that there are theories for the study of aesthetic as well as the fact that aesthetic can vary in both time and space.  This is evidenced by the fashion trends emerging from places like New York, Paris and Milan, as well as various building designs worldwide and contemporary art exhibits that garner praise along with controversy.  The belief that aesthetic can vary in both time and space is shared by Karvonen (2000, p.87) who also comments that aesthetic can “change abruptly.”  The time of this study is 2005 and the place for this study is the evolving land we call cyberspace.  


Studies of aesthetics in relation to e-commerce and web design range from verbal descriptions (Karvonen, 2000) to perceptions measured by questionnaires (Cyr, et al., 2004).  While these are valuable references for ideas about aesthetics on the web, they are not a quantitative metric.  The Cyr et al. (2004) study measured consumer satisfaction with questions addressing menu layout, professional design and product attribute presentation with a survey instrument.  This survey allowed participants from different countries to rank their preferences on a five point scale.  The average response was reported and means compared.  This comparison verified that design preferences do differ between cultures and that trust and loyalty can be affected as a result (Cyr et al., 2004).  Having established that design preferences do exist, the next logical step is to measure these preferences, or conventions on web sites.  This process will benchmark the current evolutionary state of various groupings of web sites.  This research will build a reference model as an aesthetic map for e-commerce sites, establishing a standard (normal) template for pages based upon the identified purpose of their site.  

The web comes into the sphere of human existence via a two dimensional screen that is roughly 1.5 – 3.0 square feet in area.  As such, it is logical to measure it using a two dimensional metric, the plane.  Locations of pertinent items for e-commerce and the purpose of the site will be recorded using a two dimensional coordinate system and averages computed in an attempt to define what is “normal” for e-commerce sites that trade in the same commodity.  

To define what is to be measured, a “map” of the components of aesthetics is needed.  To begin, a model of the attributes for system acceptability, due to Jacob Nielsen (1993) is given in Figure 1.
Figure 1
Jacob Nielsen’s model of the attributes of system acceptability
Figure 1
Jacob Nielsen’s model of the attributes of system acceptability

By observing Figure 1, there is a noticeable absence of attributes under the branch titled social acceptability.  Adding to this branch and measuring attributes on this branch is the subject of this research.  The following figure illustrates the proposed additions to the social acceptability branch of the attribute tree.  It should be noted that the “subjectively pleasing” attribute has been moved to this branch to illustrate the changing nature of aesthetics due to geographic location.   
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Figure 2
Additions to the Nielsen chart of attributes

under the branch “social acceptability”

Figure 2 illustrates the number of factors that underlie the study of aesthetics on a web page.  While it can be argued that color should have a direct branch off of aesthetics, it will be branched as illustrated to enforce the fact that color has different meanings in different cultures, while still remaining a component of aesthetics.  
3.  Methodology

The methodology for the study will involve students in the research process as a part of an e-commerce class being taught in the fall semester of 2005 at a medium sized state college.  A general outline of the procedures will be given below.  As a first attempt to explore and define metrics for web aesthetics, the type of e-commerce site will be identified as a pure or a partial e-commerce site, as defined in Turban, King, Lee, & Davis (2004).  Further, for the analysis, groupings of these sites will be utilized to obtain a representative sample of the sites.  As an example, local (US and Canada) airline sites would be an e-commerce group to study.  

What are the metrics of aesthetic interest on an e-commerce site?  When measuring trust (an ethical metric) on an e-commerce site, one could use stickiness or return visits by the same customer as a metric.  I.e. if potential customers remain on the site or return to the site, there is implied trust in the site.  When measuring privacy, the release of personal information (or, more appropriately, the non-release) can be used as a metric.  Credibility (a component of trust) of a web site has been shown to be measured by perceptions rather than by rigorous criteria by Fogg (2002).  In fact, Fogg’s study illustrated that approximately half of the consumers surveyed assessed credibility based on visual cues such as the site’s layout, font size and color schemes.  These metrics are visual cues a consumer observes when visiting a web site and fall under the category of aesthetic appeal of the web site, and are noticed and assessed before trust, privacy and credibility can be evaluated.  In short, the aesthetic appeal is the first impression a customer has of an e-commerce site and one of the most important impressions to get right.  
3.1.  Identify the purpose of the site
It is critical to identify the basic service provided by the site or the fundamental item being sold by the site.  Once this has been established, further refinements of questions about the site can be addressed and tangential items on the web site can be identified (such as car rentals on an airline site).  Further, as stated in Fogg (2004, p.19) “The visual design should match the site’s purpose.”  As such, each site grouping should have its associated set of metrics as well as a standard, normal layout for its home page.  Validity is one of the issues that will be addressed here, due to the necessity of consumers perceiving a web site as valid for their needs.  This involves determining if the site clearly states its purpose and facilitates transactions of the stated purpose on the home page.  If the site does not address the users basic needs (as reflected in the clear, stated purpose of the web site in an aesthetically pleasing manner), the user will go elsewhere to have their needs met.  As an example, consider an airline web site and that it is common to have its flight search tool prominently displayed on its home page.  
3.2  Measure the complexity of the site

During this phase of the research, complexity of the web sites will be addressed.  Student groups will be assigned a web site and will analyze the site (the homepage only as a first pass) and report some of the following metrics on the site: 

· number of words per page

· font size (as a percentage of the word count)

· graphic count

· percentage of the page that contains graphics

· number of links – internal

· number of links – external (to other business partners)

· colors used on the page

· percentage of white space on the page

· layout of the page

· left alignment/center alignment

· location of the major interaction tool for the site (see 3.1 for the purpose)
· number of tasks to complete to obtain desired information. 

Once these measurements have been compiled, averages will be computed along with the standard deviation of the sample.  In this way, a definition of “normal” for the type of site being evaluated can be made.  

Simplicity has been put forth as a desirable factor for web design (Neilson, 1999; Karvonen, 2000).  The more complex a site is, the longer a user takes to learn how to operate the site.  This is especially true for first time visitors to a site, which is exactly the target audience a business wants to create loyalty in so they return to the site.  


Hick’s law is one description of complexity and is given as: 
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where n is the number of links on a page (when applied to web metrics) and H is the information theoretic entropy of a decision (complexity). Hick’s law will be tested against the web site groupings as one indicator of complexity.  More information on Hick’s law and on human performance models in general can be found in Card, Moran and Newell (1983).   The following graph illustrates that increasing the number of links increases the complexity of the web page. 
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Figure 3

A graph of Hick’s law


The other measurable metrics (word count, graphics count) can also provide clues as to the complexity of the web site.  These measurements will be explored for relationships that indicate complexity on a web page.  It is logical to assume that as the word count, number of radio buttons, number of check boxes and/or number of text boxes (to be filled in) increases, so does complexity.  Further, it can be argued that the text boxes add the largest amount of complexity to a page, making the functional relationship concave up (after a point) as is illustrated in the following figure.
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Figure 4

An increase in the rate of increase of complexity
Some of these measures, depending upon their relationship to the main interaction tool on the web page, can be grouped together to define what Rosenholtz, Li, Mansfield and Jin (2005) term as the “clutter” of a web page.  Rosenholtz et al. (2005, p.761) define clutter as: “the state in which excess items, or their representation or organization, lead to a degradation of performance at some task.”  For the purpose of this research, clutter will describe those elements that are not identified as the major interaction tool for the web site.  

3.3  Measuring the aesthetic appeal of the sites


Many researchers are interested in the visual or aesthetic appeal of web sites (van der Geest & Loorbach, 2005; Fogg, B., 2004; Hoffmann & Krauss, 2004; Karvonen, 2000).  Further, these researchers come from many fields of study, including Art, Computer Information Systems, Usability Engineering and Psychology, because all of these disciplines study consumer behavior from different viewpoints.  Consumers have been shown to pay more attention to visual cues than to content items (Fogg, 2002).  As the proverb declares:  Beauty is in the eye of the beholder.  This can translate into profit for e-commerce sites as was reported in van Duyne, Landay and Hong (2000) where they told the story of how IBM’s web site redesign resulted in a 400% increase in sales.  This redesign had usability as the main emphasis, but as Table 1 illustrates, aesthetic properties form part of the basis for utility.  The van Duyne et al. paper also posits that design elements, such as buttons on a web page, need to have a balance between aesthetics and usability, further highlighting the connection between the two ideas.  

Based on the data sets that are to be built, a rank correlation can be performed to see if there is a correlation between profits, revenue, market share, stock prices, public opinion or site visits and any of the afore mentioned metrics, or a weighted average of these metrics.  If a correlation can be found, it indicates the presence of web metrics that measure aesthetics.  

Further, as historical observations have shown, various mathematical constants have emerged in nature and in human endeavors.  Some of these are: π as the ratio of the circumference to the diameter of a circle, e as the base of the exponential function which models population growth as well as radioactive decay, and φ (the golden ratio) which has been shown to exist in plant and animal growth patterns, architecture and art – aesthetic endeavors.  Hoffmann and Krauss (2004, p.205) state “aesthetics is not an abstract concept, but a process by which people examine a number of visual elements, and their reactions to them.”  If aesthetics is a process, then there should be a measuring device for it, as well as constants associated with it.  One goal of this research is to define these metrics and to find these constants.  
4.  Future Directions


As web site evaluations begin to take place and data sets are built, the analysis on local e-commerce sites will progress rapidly.  After the initial study, measurements will be taken across time and space.  A study across time will track the evolution of certain web sites by examining archived pages of their sites.  A study across space will evaluate foreign web sites of the same genre as the ones in this study (airline sites for example) in order to compare how these sites conventions differ from the local sites conventions.  These issues are discussed further in the following sections.  
4.1  Cultural relevance of web sites

The results on complexities (aesthetics) from section 3.2 (as a second phase of research) will be compared across sites that will be termed “local” and “foreign.”  For the purposes of the initial investigation, local sites will be those which serve, primarily, a customer base in the United States and Canada.  The term foreign will refer to any other sites included in the study.  By comparing sites across cultural boundaries, ideas of cultural dimensions (Hofstede, 2005) can be analyzed and evaluated in relation to normal aesthetic values for various cultures.  

As a further exploration, sites from selected countries will be examined according to the procedure listed above.  A comparison of means should reveal, analytically, what Marcus and Gould (2000) illustrate about Hofstede’s dimensions of culture and web user interface design, that differences in web site design do exist based upon the five dimensions of culture identified by Hofstede (see Hofstede, 2005).  A careful selection of countries is called for in order to establish that cultural differences do exist and can be identified.  


Tangential ideas of the dimensions of culture have been addressed and studied by Cyr et al. (2004) where website trust and satisfaction have been compared using a survey instrument to identify elements of trust from within a cultural perspective (local web sites) and from outside the cultural perspective (foreign web sites).  This study revealed that there is more trust in a local website (local to the country of the participants in the study) than in a foreign website in three of the four cultures studied.  Further, design preferences and design elements were shown to vary between cultures in this study.  It is this author’s belief that trust is an important component in e-commerce and a direct consequence of the usability and aesthetic qualities of a web site. One reason for this is that elements that comprise aesthetics include use of color and the complexity of the web site.  These are issues in the cultural arena as well as ones that deal with technology acceptance and availability in certain cultures.   

4.2  Measuring the consistency of the sites


Consistency is usually measured within a web site’s internal pages.  Items such as layout,  use of color and persistent navigation factor prominently into this metric (Fogg, 2004; van der Geest & Loorbach, 2005).  As a first pass, the class will only assess the home page of a web site.  However, as cyber-conventions are emerging on the web, consistency will be evaluated within the individual groupings of web sites to see if there are any consistency factors observable.  This is an addition (amendment) to Grudin’s (1989, as reported in van der Geest and Loorbach, 2005, p.28) distinctions of consistency: 

· Internal consistency within a particular product (web site).  

· External consistency that corresponds to other interface features that users are used to.  

· Correspondence consistency to familiar features of the world beyond computing. 

These can be amended to include: 

· Functional group consistency where web sites from functional groups share design features as cyber-conventions develop and evolve.  

Consistency within individual sites will be the topic of future investigations.  

5.  Pedagogy


The pedagogical implications of this topic and research project will be numerous for the 
students involved.  As students in the e-commerce class tend to be of junior and senior standing, many will have completed their business statistics, quantitative methods and/or foreign language requirements.  This research project is aimed at using these skills in an applied manner to illustrate, for the students, where these tools are used.  As a side benefit, evaluation and construction of web sites will be reviewed.  Further, this research will generate many questions that can be explored and reported upon during the course of the class.  

A lot of work has been done in quantifying qualitative metrics in order to better understand qualitative issues.  In doing so, one can begin in the qualitative realm, quantify and measure concepts, rank sites (for this study) and interpret the meaning back in the qualitative domain.  It is a cyclical methodology as illustrated in Figure 3, and involves ideas from mathematics such as functions, inverse functions, assignment of scale and statistics– all valuable ideas for students to review and become more familiar with.  
Qualitative Domain                                   Quantitative Domain
Figure 3
Moving between qualitative and quantitative domains

As students complete this cycle, an appreciation for the development of metrics will be added to the e-commerce class.  In addition, what is normal will be addressed according to the type of web site being evaluated and a comparison across cultures will be accomplished, illustrating how perceptions (of web sites) change across cultures in the evolving world of global e-commerce.  

Further, as a research project, these juniors and seniors will be exposed to the research methodology of seeking answers to questions that arise from the literature, the Internet, and individual inquiry.  
6. Conclusions

This study will aid in the understanding of what makes an aesthetically pleasing web site.  Metrics for measuring aesthetics on the web will be introduced and applied in order to begin a dialogue on measuring aesthetics.  It is anticipated that preliminary results will be available for presentation at the 47th Annual Mountain Plains Management Conference in October, 2005.
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