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Abstract

Studies in psychology have indicated that ‘thin slices,’ very brief exposure to information, have a great deal
of predictive validity in judgments and decision-making. We apply this concept of “thin slices” to study the
behavior of consumers when surfing online. Our primary objective is to investigate whether consumers’ thin
slice judgments of web sites have validity in an online environment. We determine predictive validity of thin
slices using measures on the overall usability of a web site and its navigability. We propose to test the
hypotheses by conducting an experiment. 

Keywords:  E-commerce, online consumer behavior, thin slices, Web site design

Introduction

According to the latest U.S. Department of Commerce report, total e-commerce sales for 2002 are estimated to have grown to
$45.6 billion, an increase of 27% from 2001 (www.census.gov). Studies conducted on why consumers shop online reveals that
a typical online shopper is time starved and therefore uses the web to save time (Bellman et al. 1999). This has generally translated
itself into an increase in the time spent online by shoppers. At a broad level, the time spent online by web surfers (including
shoppers and non shoppers) has increased because of the surfers’ increased familiarity and dependence on the Internet and the
growth of high-speed Internet (http://www.nielsen-netratings.com). While the total time spent online by web surfers is
increasing, there has also been an increase in the number of unique web sites (http://www.oclc.com) that has resulted in a
matching increase in the number of page views. The net impact of the increase of page views is that the average time spent per
page view by surfers in the United States is approximately constant at fifty-five seconds (http://www.nielsen-netratings.com).

One of the implications of the data reported above is that consumers may be forming judgments about the web site, the vendor
and the products and services offered by the vendor by spending, on an average, less than a minute at each page. These judgments
are called “thin slice judgments” or ‘thin slices’. Once such judgments are made, it provides the anchor from which subsequent
judgments are realized (Ambady et al. 2000b). When applied in the context of an online environment, it is possible that thin slices
about overall usability formed from the elements of a given web site could be playing a role in determining the actions of a
consumer. For example, online consumers could use their “thin slices” of overall usability of a web site to decide whether or not
to shop at that site. 

Although there have been numerous research studies on online shopping looking at the different factors affecting it such as gender
(Van Slyke et al. 2002) and culture (Chau et al. 2002), there are practically no studies that have looked at the role of thin slices
in an online context. This should be an area of further attention because past research indicates that thin slices lead to a great deal
of predictive validity in a variety of social situations (Ambady 1999; Babad et al. 1991; Prickett et al. 2000). Examining online
shopping from the perspective of thin slices could provide yet another explanation as to why the design of a web site is a crucial
determinant of whether visitors are likely to return to the site (Klein 1998). In particular, the objective of this study is to examine
whether thin slice judgments of consumers made in the context of online surfing have predictive validity regarding the overall
usability of the web site. We measure usability using the “overall usability scale” developed by Agarwal and Venkatesh (2002).
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 The rest of the paper is structured as follows. We begin by specifying the operational definitions of the variables that will be used
in the study. We then describe our hypotheses and the methodology that will be used to test these hypotheses. Finally, we conclude
with a general discussion on the contributions of this study.  

Operational Definitions

Thin Slices

A thin slice has been defined “as a brief excerpt of expressive behavior sampled from the behavioral stream” (Ambady et al.
2000b, p.203) where a brief excerpt is any excerpt less than five minutes long. For the purposes of this paper, we use this
definition to define thin slices as it is appropriate and comprehensive. Thin slices can be sampled from any available channel of
communication, including the face, the body, speech, the voice, transcripts or combinations of the above. (Ambady et al. 2000b,
p.203). We argue that thin slices can also be sampled from the Internet because it is and will continue to be as important a
communication channel as television, sharing most of the latter’s characteristics with the added advantage of personalization.

Studies on the process of thin slices indicate that people’s perception consists of two stages: the first stage is the automatic
evaluative stage that involves minimal cognitive processing and the second stage is the more controlled deliberative stage that
is marked by more elaborate cognitive processing and effort (Anderson et al. 1996; Gilbert and Krull 1988; Trope 1986). Present
research indicates that the initial evaluative stage is likely to be more prominent than the second stage in the formation of thin
slice judgments because of “a combination of the brevity of the stimuli and the nature of the information being conveyed”
(Ambady et al. 2000a, p.230). 

Thin slices have demonstrated its predictive validity in a number of different contexts. For example, thin slices have been found
to reveal teachers expectancies of students (Babad et al. 1991) and also reveal teachers biases. Thin slice judgments revealed that
biased teachers addressed their classes in a warmer and less dogmatic fashion verbally but in a less warm and more dogmatic
fashion non-verbally than did teachers scoring low on bias (Babad et al. 1989). In addition, thin slices have also been used to
provide valid information regarding teacher effectiveness (Stalling and Spencer 1967), predict student achievement (Ambady
1999), examine job performance (Hecht and LaFrance 1995), predict camp counselor effectiveness (Blanck and Rosenthal 1984),
predict the outcome of a structured employment interview (Prickett et al. 2000), predict doctor’s effectiveness in their referral
of alcoholic patients (Milmoe et al. 1967) and to predict patient satisfaction with their doctors (Hall et al. 1981). 

Thin slice judgments are equally effective in the case of relationships. Thin slices have been found to differentiate characteristics
of dyadic relationships (Ambady et al. 2000a). The findings from their study support the notion that perceptions and impressions
of interpersonal relationships are formed accurately almost instantaneously. 

Finally, thin slices have been used to reveal individual differences such as personality traits (Borkenau & Liebler 1992; Funder
and Sneed 1993; Kenny 1994), gender related features (Bernieri et al. 1992; Cutting and Koslowski 1977; Frable 1987; Lippa
1978) and to detect sexual orientation (Ambady et al. 1999).

These preceding studies from different streams give support to the predictive validity of thin slices judgments in a variety of social
situations and form the motivation to explore the issue of thin slice judgments in the context of online surfing. 

Usability

Usability and utility are subcategories of the more general term "usefulness" [Grudin 1992]. “Utility is the question of whether
the functionality of a system can, in principle, support the needs of users, while usability is the question of how satisfactorily users
can make use of that functionality” (Hilbert and Redmiles 2000, p. 388). 

Usability has been conceptually defined and operationally measured in multiple ways (Agarwal and Venkatesh 2002). According
to Nielsen (1993), usability has multiple components and is traditionally associated with five usability attributes such as
learnability, efficiency, memorability, errors, and satisfaction. Another definition advanced by Lecerof and Paterno (1998)
includes attributes such as relevance, efficiency, learnability, safety of the system and finally the users’ attitude to the system.
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For the purposes of this paper, we use the ISO definition as it is appropriate and suitable for our study and define usability as “the
extent to which a product can be used by specified users to achieve specified goals with effectiveness, efficiency and satisfaction
in a specified context of use” (Karat 1997, p.34; Agarwal and Venkatesh 2002, p.170). We measure usability by the three item
scale developed by Agarwal and Venkatesh (2002) (see Table 1 for the items). 

Table 1. Items Used to Measure Overall Usability (Adapted from Agarwal and Venkatesh 2002)

How do you rate the overall usability of the Web site?

How do you rate the overall design of the Web site?

How do you rate your overall experience at the Web site?

Accuracy

For the purpose of this study, we intend to measure “thin slices” by the accuracy of judgments of web surfers. Using the guidelines
from Ambady and Rosenthal’s (1992) work on thin slices, we begin by clarifying what we mean by accuracy for this study.
Previous research describes accuracy as a correspondence between a judgment and a criterion (Brown 1965). We follow the
existing approach in the literature (Ambady and Rosenthal 1992) and use this definition of accuracy for our study too because
it implicitly includes the concept of reliability. In this study, we measure accuracy by collecting and correlating criterion ratings
and the subjects’ ratings of a site. 

To begin with, the criterion scores for the web sites are collected by having experts evaluate them specifically on the overall
usability as mentioned earlier. Self reported measures are excluded as criterion variables because they may be influenced by
factors such as social awareness and self-knowledge of the target individual (Cheek 1982). We then run the experiment and collect
ratings of those sites from the subjects. These ratings are then correlated with each other to measure the ‘accuracy’ of the subjects’
ratings. Accuracy, for the purposes of this study, is thus defined as the correlation between the judgments of a subject with the
criterion judgments (experts).  

Hypotheses and Methodology

Hypotheses

Since the average time per page view is very limited because of the large number of web sites, we hypothesize that consumers
operate on thin slices when surfing online. A consumer could form an overall opinion of the overall usability of a web site that
would then decide his/her consequent actions. As noted in the earlier section, since thin slices lead to fairly accurate judgments
when predicting individual performance, we hypothesize that an online consumer’s thin slice judgments of the overall usability
of a web site would be as accurate as the longer term judgments of experts. Otherwise stated,

H1: An online consumer’s thin slices of overall usability of a web site will lead to accurate judgments.

Previous research has indicated that the accuracy of thin slice judgments does not depend on the length of the behavioral stream.
“Observer judgments that were made with slices under 30 seconds in length were as accurate as judgments based on slices nearly
five minutes in length” (Ambady et al. 2000b p. 248; Ambady and Rosenthal 1992). Following this, we examine whether this will
also hold for consumers surfing online and hypothesize that there should be no significant statistical difference between thin slices
of overall usability for different levels of exposure (low, medium and high). In other words, we hypothesize that thin slices of
overall usability should be accurate for any level of exposure and state it as:

H2: There should be no difference in the accuracy of an online consumer’s thin slices of overall usability
of a web site for different levels of exposure: low, medium and high.

Usability research has also indicated the navigability and organization of a web site as important variables (Nielsen 2000;
Shneidermann 1998). For the purposes of this study, we use the existing definition of navigability and define it as “the sequencing
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of pages, well organized layout and consistency of navigation protocols,” (Palmer 2002, p. 155). Following hypothesis 2, we
propose that for different levels of exposure, the accuracy of an online consumer’s thin slices on the navigability of a site should
be the same. This is stated as follows:

H3: There should be no difference in the accuracy of an online consumer’s thin slices of navigability of a
web site for different levels of exposure: low, medium and high.

We conduct an experiment to test these three hypotheses. Specifically, we investigate whether thin slice judgments made about
a website and its navigability by online consumers are accurate and whether they remain so for different levels of exposures. From
our preceding discussion, we expect that thin slices should lead to fairly accurate judgments on the overall usability of web sites
and that these judgments should remain as accurate for the smallest slice as it is for the largest slice. 

Method

We plan to conduct a pilot study to verify the scales that would be used in the experiment and in the operationalization of the
constructs. PONS (Profile of Non Verbal Sensitivity) scale is used to identify people who are more accurate than others in
judgments. We plan to use this in our experiments to identify subjects for balanced allotment in cells. The first objective of the
pretest would be to reconfirm the reliability of the Profile of Non Verbal Sensitivity (PONS) scale. 

The second objective of the pilot study would be to capture the criterion ratings of the web sites that will be used for the
experiment. Three experts would be exposed to twenty web sites and asked to rate the overall usability of those twenty websites
in terms of the three item scale has already been tested for validity and reliability in a previous study (Agarwal and Venkatesh
2002). The three items are shown in Table 1. The experts would be given sufficient time to rate the sites on its usability to ensure
objectivity and greater accuracy. We will calculate then inter-rater reliabilities to reflect the degree of agreement among the
experts. Sites with the highest ratings will be chosen for the experiments. The independent variable is the exposure to the web
sites and the dependent variable is their thin slice judgments. Following this, we will test whether the operationalization of the
levels of exposure: low (ten seconds), medium (thirty seconds) and high (sixty seconds) works by exposing a small group of
subjects to three representative web sites for the three different levels of exposure. We set the levels of exposure at 10, 30 and
60 seconds as has been used in prior research (Ambady and Rosenthal 1992; Ambady and Rosenthal 1993). Any changes to the
operationalization would be carried in the final experiment. In this case, the independent variable is the exposure level to the web
sites and the dependent variable is their thin slice judgments. Then, we would also examine whether the accuracy of online
consumers on the navigability of a site holds for different levels of exposure. The independent variable is the exposure level to
the web sites and the dependent variable is their thin slice judgments on the navigability of the site. 

Our sample will consist of students because our objective is to test theory. Subjects will be chosen so that they are exposed to the
Internet earlier. This will prevent any effects of learning on judgment. Subjects will not be trained as previous research has
demonstrated that subjects are reliably able to make such ratings without training (Rosenthal 1987, Rosenthal et al. 1984). In order
to enhance the external validity of the study, we would also ask students to play the role of consumer. This would be consistent
with the methods followed in previous research (Agarwal and Venkatesh 2002). Sample size would be decided after conducting
power analysis with a minimum power of 0.8, a medium effect size and an alpha level of 0.05. We approximate the sample size
of each group required to test a given hypothesis at sixty students (We would use two groups to study the two hypotheses). As
described earlier because some people are more accurate than others in judgments, we will identify them by PONS (Profile of
Non Verbal Sensitivity) for balanced allotment in cells. 

Using the guidelines provided by earlier studies, subjects would be exposed to eight sites representative of four domains: airline,
bookstore, auto manufacturer and car rental. We deliberately choose these domains that have been used in a previous study
(Agarwal and Venkatesh 2002) for two reasons: 1) to extend previous research and, 2) to ensure consistency between studies. The
levels of exposure namely, low, medium and high will be operationalized as ten, thirty and sixty seconds following confirmation
from the pilot study. In the first part of the experiment, a subject from the first sample group would be randomly exposed to 3
websites for a period of 30 seconds. After visiting each site, a subject would be asked to rate that site on its overall usability using
a three item Likert scale ranging from 1 (= “extremely poor”) to 7 (=“extremely good”). In the second part of the experiment, each
subject in the second group will be randomly exposed to a set of eight web sites for ten, thirty and sixty seconds and their
judgments on the overall usability of the website and its navigability will be recorded. We will ensure that the subject is not
exposed to the same site successively in order to prevent learning effects that could pose a threat to internal validity. As earlier,
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after visiting each site, subjects will be asked to rate that site on its overall usability using a three item Likert scale ranging from
1 (= “extremely poor”) to 7 (=“extremely good”). 

The data analysis stage would involve calculating the accuracy between the overall usability rating of the web sites of online
consumers and the rating collected from the criterion experts in the pilot study. If the correlation between the ratings is high, it
would mean the accuracy of the overall usability is high.

Contribution

The objective of this study is to provide an alternate explanation of consumers’ online behavior using thin slices. The findings
could reconfirm the importance of thin slice judgments in an online environment and its implications on online shopping.
Furthermore, the findings from this study could inform managers about the importance of web site design, including its
navigability and organization. As stated earlier, consumers spend approximately fifty five seconds per page view and this number
might go down in the coming months as the number of web sites keeps increasing. Therefore, it is important for managers to
design their websites such that the thin slice judgments of consumers on the overall usability of a web site are favorable. Favorable
thin slices arising from a given website design could turn consumers into repeat customers with long term implications for
profitability and revenues.
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