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Abstract
This article addresses the concern for effective web site design by means of the conceptualization and empirical validation
of a web site user satisfaction construct. Based on IS success theory, hypermedia design theory, a qualitative exploratory pilot
study, and a quantitative online critical incident technique, we introduce and define the construct of web site user satisfaction,
explore its dimensionality, provide empirical validation of the construct and its underlying dimensionality, develop a
standardized instrument with desirable psychometric properties for measuring WUS, and explore the measure’s theoretical
and practical application.
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1. Introduction
Learning to program has no more to do with
designing interactive software than learning to
touch-type has to do with writing poetry. (Ted
Nelson [22])
Perhaps no other factor has changed the face of IS as
significantly as the swift emergence and adoption of
the World Wide Web (WWW). At the very heart of the
migration from traditional to online commercial environments are the interactions between individual users
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and companies’ web sites. Consumers and business
people alike are increasingly turning to the WWW to
search for information on goods and services, e.g., in
1999, 55 million out of the estimated 92 million
Internet users in North America searched for and
compared prices and features of products and services
on the Internet, while an estimated 28 million users
actually bought online [19].
Given the role a web site plays as the interface
between a user and a company, effective web site
design must be seen as a prerequisite for successfully
instituting an Internet commerce initiative. Indeed,
effective interface design is a research priority in
electronic commerce by the National Science Foundation: ‘‘Graphical User Interface implemented in
the WWW is recognized as one of the deciding factors that make electronic commerce possible’’ [66].
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This relates directly to users’ inability to find and
access desired information both across the web and
within commercial web sites [18]. Even though industrial literature and information on the practical implementation of usability studies in web site design (e.g.,
Nielsen’s work at http://www.useit.com) are available
to assist organizations in the effective design of their
web sites, science-based theory and guidelines are, as
of yet, scarce [24,48]. Yet, a valid and empirically
reliable measure that captures users’ evaluation of the
organization’s web site is still needed: researchers
could then achieve greater precision in formulating
and testing research hypotheses, while managers
would be able to assess the effectiveness, strengths,
and weaknesses of a web site in a reliable and valid
way.
Therefore, the objective of our research was to
contribute to management scholars’ and practitioners’
understanding of effective web site design by:
1. introducing and defining a web site user satisfaction construct;
2. identifying the underlying dimensions of the
construct;
3. operationalizing a measure to assess an individual’s web site user satisfaction;
4. empirically validating the construct; and
5. exploring the theoretical and managerial implications of the findings.
It should be noted that we focus on goal-directed
behavior on the WWW given that ‘‘the optimal design
of a computer-mediated environment (CME) site (e.g.,
a web site) differs according to whether the behavior is
goal-directed or experiential’’ and that ‘‘goal-directed
behavior is relevant for task-specific use of a CME,
such as prepurchase deliberation.’’ As such, our article
concentrates on the needs of users searching a web site
for a specific company, product, or service. It excludes
the web site evaluation of users merely surfing or
browsing the web.

 hypermedia design, to describe the user environment;
 IS success, to investigate the user satisfaction concept.
2.1. Hypermedia design
The literature on hypermedia design was appropriate, given that the WWW is generally considered to be
the first and current commercialized implementation
of a hypermedia CME [46]. One of the key features
distinguishing such an environment from traditional
commercial ones is the hands-on direct interaction
with computer-mediated sites utilizing hypermedia
[67,78,80].
While most people have been introduced to hypermedia through the web or Apple’s Hypercard System,
its conceptual foundation can be traced back to Bush
who proposed the idea of a personal ‘‘memory extension’’ system, the ‘‘memex’’ in 1945 [15]. This system
would allow the user to store and consult information,
based on trails of association by which the human
mind is supposedly working: ‘‘It [the human mind]
operates by association. With one item in its grasp, it
snaps instantly to the next that is suggested by the
association of thoughts, in accordance with some
intricate web of trails carried by the cells of the brain.’’
Nelson, a student of Bush, coined the terms ‘‘hypertext’’ and ‘‘hypermedia’’ in 1965 [20]. He described
hypertext as ‘‘nonsequential writing-text that branches
and allows choices to the reader,’’ echoing the trails of
association paradigm envisioned by Bush [9].
Hypermedia extends the definition of hypertext to
include media types other than text [12,86]. In such a
node-and-link model, nodes are the holders of multimedia content and links are the means by which the
content is structured. Therefore, two key aspects of
hypermedia design concern content, i.e., the information in the application, and its structure. A third key
design issue is presentation [42,58,65,76], including
appearance of content nodes and hyperlinks, location
of navigational aids, and button layouts [51].

2. The web site user satisfaction construct
2.2. The IS literature on MIS success
In order to introduce a theoretically grounded
construct of web site user satisfaction, two major
streams of research were perused. Reviews of literature on:

Although MIS are different from web sites, literature on MIS success contains concepts that can be
readily applied to research on user satisfaction with
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web sites [26]. In the literature six dimensions of MIS
success have been identified: (1) system quality, (2)
information quality, (3) system use, (4) user satisfaction, (5) individual impact, and (6) organizational
impact [27]. Because of the difficulty in measuring
the impact of a MIS on individual decision making
processes and resulting organizational performance,
user satisfaction and system use have been the most
widely used constructs. Moreover, since system use is
not always an appropriate measure of system success
(e.g., in the case of mandatory use) [56], and user
satisfaction stresses the importance of perceived system and information quality rather than technical
quality [53], user satisfaction has become the prevailing construct [61]. As such, the underlying assumption
in adopting user satisfaction as a measure of MIS
success is that there is a positive relationship between
this construct and individual and organizational performance [83]. These key relationships have been
tested and supportive evidence found [43,49,50,74].
Various measures for evaluating user satisfaction
with an organization’s MIS have been developed
[4,25,30–32,41,55,63,70,82,91]. Although these
measures use different definitions of user satisfaction,
they all share the idea that the user provides some
form of evaluative response. Furthermore, based on
McGuire [60] and Ajzen [1], Melone suggests that
user satisfaction is embodied in user attitudes. For
instance, this notion of user attitude can be found in
the definition of Doll and Torkzadeh who define enduser computing satisfaction as ‘‘the affective attitude
towards a specific computer application by someone
who interacts with the application directly.’’ The
definition also refers to an end-user computing environment instead of the more traditional data processing environment.
2.3. Definition of web site user satisfaction
Using the theoretical developments in the IS success literature, web site user satisfaction may be
considered a measure of the utility of an organization’s
web site in the end-user’s decision making process and
may be defined as the attitude toward the web site by a
hands-on user of the organization’s web site. In addition to emphasizing the need for direct interaction, the
definition also contains the notion of user attitude
towards an organization’s web site.
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The structure of the web site user satisfaction construct can be viewed as a set of items relating to the
user’s satisfaction with the hypermedia content, structure, and presentation.

3. Exploratory pilot study
Electronic commerce initiatives are presenting new
challenges for IS managers. The hypermedia design
and MIS success literature may not be sufficient to
monitor all factors affecting web site user satisfaction.
Therefore, an exploratory pilot study was conducted to
determine the items important in the user–web site
interface.
3.1. Data collection
The pilot study was conducted in collaboration with
a leading international courier company that handles
more than 260,000 shipments on an average day and
serves over 675,000 destinations worldwide. Professional users of a Western-European country site of this
company were asked to visit a limited set of courier
companies’ web sites and, during a 1-h time period,
using computer facilities provided by the research
team analyze its usefulness, i.e., whether it satisfied
their needs. The following instruction was given:
As a professional user of courier companies you
want to use the Internet. You decide to visit the web
sites of the leading companies in this sector and to
evaluate each web site with respect to your needs.
Different users visited web sites in a variety of
countries (mostly Belgium, The Netherlands, the
UK, and the US) pursuing different search objectives.
For instance, a secretary was looking for information
(price, transit time, procedure) on sending a shipment
to a particular destination, while a distribution manager was finding out about the strategies, strengths,
and weaknesses of the courier companies. Thus, a
distribution manager typically compared the web sites
of a set of courier service firms both globally and incountry.
A sample consisting of 14 professional users of
courier services was used. The respondents were
sampled for heterogeneity in order to obtain a deep
insight into the factors that affected their satisfaction
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with the web site [21]. The sample size was in line with
the principles of case-based research methodology,
involving analytic generalization (i.e., replication of
conceptual understanding) as opposed to statistical
generalization of results to a larger universe in quantitative research [89]. Furthermore, ‘‘with high complexity, a study with more than 15 cases or so can
become unwieldy’’ [62].
In order to reveal the evaluative thoughts of the
respondents, two distinct forms of protocol analysis
were used [37,38] and the navigational behavior
of each of the respondents was filmed. This was
done unobtrusively (so that it would not influence task performance [87]). Data was collected
as follows:
 Method 1. Verbal reporting by the respondent while
visiting the web sites.
 Method 2. Later verbal reporting by the respondent
following task completion, while the respondent
watched a replay of the video record of his/her
navigational behavior.
In order to counterbalance each method’s potential
threats to protocol validity half of the respondents
were assigned to Method 1 while the others were
assigned to Method 2. During the research session,
the researcher was careful not to interfere; no prompt
was given unless the respondent lapsed into silence,
when a nondirective comment was made (e.g., ‘‘keep
on talking’’).
The respondents assigned to Method 1 were asked
to report their thoughts in a general way, i.e., ‘‘Report
everything that goes through your head while visiting
the web sites, think aloud.’’ A short training session
was held. Immediately following the research session
questions about satisfaction with the web sites and
intention to revisit them were asked [88]. Protocol
study using data collection Method 1 took approximately 1.5 h.
The respondents assigned to Method 2 were free to
complete the task without having to think aloud.
Immediately following task completion and while
watching the replay the respondent was asked to report
‘‘everything that went through your head while visiting the web sites.’’ Because the respondent was asked
to retrospectively report his/her evaluative thoughts,
the duration of this type of protocol study was longer:
approximately 2.5 h.

Table 1
Threats to protocol validity
Sources of
invalidity
Reactivity
Disruption
Response time
Nonveridicality
Omission
Commission

Method 1
(concurrent
reporting)

Method 2
(retrospective
reporting)

Moderate threat
Moderate threat

Minor threat
Minor threat

Minor threat
Minor threat

Moderate threat
Moderate threat

3.2. Validity of the exploratory study
The data collection process was guided by concerns
for validity. Russo et al. [73] point to ‘‘reactivity’’ and
‘‘nonveridicality’’ as major problems. Reactivity pertains to the threat that the thinking aloud may change
the way the task is done. As such, the process may be
disrupted and/or response time may be prolonged.
Nonveridicality includes errors of omission (the verbal
protocol may be incomplete because some thoughts
are omitted) and errors of commission (the respondent
may report mental activities that did not occur). With
respect to the exploratory pilot study, the threats to
protocol validity are summarized in Table 1.
3.2.1. Reactivity threat
Concurrent protocol analysis (Method 1) may cause
disruption of natural processing activities and also
prolong response time. However, when respondents
internally pace the message content and perform the
task at hand in a distraction-free (minimal interference), low time–pressure situation, reactivity is
reduced (moderate threat) [36]. Moreover, given the
waiting time following a course of action, response
time is not believed to have a substantial impact on the
performance of the task (moderate threat). Because
retrospective protocol analysis (Method 2) does not
require the respondent to think aloud while performing the primary task, the reactivity threat is negligible.
3.2.2. Nonveridicality threat
In general, the validity of retrospective protocols
suffers from forgetting (omission) and fabrication
(commission) of mental events [68]. Therefore, in
case of retrospective protocol analysis, verbal reporting immediately following task completion, while
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many thoughts are still in active memory, is recommended. Moreover, the respondent’s recall error may
be minimized by showing the respondent the replay of
his/her search behavior while he or she was performing the task at hand (moderate nonveridicality threat)
[71]. Conversely, in case of concurrent verbal reporting, errors of omission and errors of commission only
pose a minor threat to protocol validity, because the
respondent thinks aloud while visiting the web sites.
3.3. Dimensions underlying WUS
Transcripts were made of each interview. This
resulted in approximately 300 pages of interview
material, which was analyzed through thematic content analysis [47] using the open coding method
defined by Strauss and Corbin [81]. The objective
of the analysis was to elicit relevant dimensions
pertaining to web site user satisfaction from the
respondents. In addition, 14 h of video material were
collected. The video material was used to support the
open coding of the transcripts. In order to reconcile a
holistic approach with theoretical parsimony, the findings of this exploratory research study were compared
with studies on MIS success.
Using this process, 11 dimensions underlying web
site user satisfaction were derived. The first five
dimensions can be viewed as directly corresponding
to well-established dimensions of user satisfaction and
information utility constructs. Indeed, for each of
these dimensions, a corresponding dimension is found
in the IS literature on user satisfaction:
1. Information relevancy. The degree to which the
hands-on user perceives the web site information
content to meet the needs.
2. Information accuracy. The extent to which the
information content is perceived to be precise.
3. Information comprehensibility. The extent to
which the user can easily decode and understand
the information in the web site.
4. Information comprehensiveness. The perceived
completeness of the information in the web site.
5. Ease of use. The extent to which the web site is
perceived to be user friendly.
In addition to these well-established dimensions, six
dimensions were discovered from our exploratory
work. These specifically pertain to user–web site
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interaction, and have no direct counterpart in the
literature:
6. Entry guidance. The user’s perception of the
quality of the start page (the homepage) in guiding
him or her to the appropriate spot in the web site.
7. Web site structure. The perceived structural
cohesion of the site, i.e., the user’s perception of
the manner in which the different parts of the web
site are linked up.
8. Hyperlink connotation. The extent to which the
user can easily decode and correctly interpret the
hyperlinks in the site.
9. Web site speed. The degree to which the user
perceives the site to be slow or fast.
10. Layout. The perceived look of the web site in
terms of color scheme, backgrounds, fonts, and
images.
11. Language customization. The degree to which
the national language is tailored to the user.
3.4. Dimensional structure
From a user-oriented perspective, the design of the
content, its structure, and presentation of a hypermedia application is likely to affect the user’s satisfaction
[77]. As such, the hypermedia design framework can
be related to the items of the web site user satisfaction
construct. For each of the design issues, a corresponding user-oriented dimension of WUS can be hypothesized, as depicted in Fig. 1. The proposed structure
differs from the structure derived from perusing the
hypermedia design and the IS success literature.
Indeed, the structure proposed in the hypermedia
design literature was found to be too coarse-grained.
Similarly, the perceived system and information quality dimensions were found to contain some of the web
environment addressed here. As such, the structure not
only builds upon dimensions well-established in the
literature, but also adds novel dimensions that
emerged from our exploratory work.
Information. This corresponds to the user’s satisfaction with the web site nodes in which the information
is contained. Furthermore, in line with Zmud’s study
of the dimensionality of information, the information
relevancy, accuracy, comprehensibility, and comprehensiveness dimensions can be seen as reflecting user
satisfaction.
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Connection. This concerns a user’s satisfaction with
the connection, i.e., the way the content is organized and
linked, i.e., how information is divided, how they are
linked, and which semantic relationships are used.
Based on these design issues, factors such as ease of
use, entry guidance, web site structure, hyperlink connotation, and web site speed are assumed to reflect a
user’s satisfaction with the web site connection. Web
site speed is included to underline the fact that it must be
high enough and that the bandwidth (i.e., ‘‘the amount
of network capacity required to support a connection’’
[54]) is sufficient because many web pages must often
be traversed in order to connect to the desired content.
Layout. This deals with the presentation of hypermedia: the layout dimension identified in the exploratory pilot study. Hypermedia accommodates many of
the visual qualities of traditional print (e.g., colors,
textures, graphic elements) but goes far beyond this by
possibly adding other layout features such as animations, moving three-dimensional typography, and
hybrid image-text juxtapositions. Since all these elements may facilitate or hamper the goal-directed
search behavior of web site users, the hypermedia
should be seen in a way that helps users pursue their
search objectives [45]. In order to further investigate
the absence of lower order layout dimensions the
Internet marketing literature was surveyed. While
support for the layout dimension was found in web
uses and gratifications [33,34], web advertising
[7,16,29,44] and web site quality [90], none of the
studies identified lower order layout dimensions.
Language. Given the global span of the WWW, the
national language(s) in which the information is
offered may influence a user’s satisfaction level with
a commercial site [72]. If the user is addressed in a
language that is not his or her mother tongue, satisfaction may be adversely affected. This is particularly
significant in the multilingual Western-European setting where the exploratory pilot study was conducted.
Again, no lower order dimensions are hypothesized.
Also, our review of the Internet marketing literature
did not provide any indication of lower order language
customization dimensions.
In summary, the following propositions were formulated:
Proposition 1. Web site user satisfaction relates positively to the user’s perceived utility of the information
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content, the connection, the layout, and the language
customization of the web site.
Proposition 2. User satisfaction with the information
content reflects the user’s perception of the relevancy,
accuracy, comprehensibility, and comprehensiveness
of the information content in the web site.
Proposition 3. User satisfaction with the connection
embraces the user’s perception of the ease of use,
entry guidance, structure, hyperlink connotation, and
speed of the web site.

4. Online critical incident technique
In order to validate the propositions empirically and to
develop a standardized measure of WUS, data was
collected usinganonlinecriticalincident technique[39].
4.1. Data collection
The data was gathered in a stepwise manner. First, a
personalized invitation e-mail was sent to a sample of
Internet users. This explained the general goal of our
study and solicited the respondent’s participation. In
order to increase the probability of a favorable
response, a lottery with five $50 cash prizes was
promised and a feedback report was offered. The
invitation e-mail also listed eight subject categories
(company information, flights, courier services, computers, travel, mortgages, cars, CD-recorders) from
which the respondent was asked to choose. These
categories were selected to support the generalizability of the findings by representing a broad spectrum of
information search contexts.
Upon a positive reply to the invitation, a second email containing specific instructions (as well as a
questionnaire) was sent to the respondent. This provided a search objective for a particular web site to
which the Uniform Resource Locator was given. The
search objective was chosen to fit the field of interest
indicated by the respondent. For each of the eight
subject categories, various search objectives and web
sites were used in order to further enhance the generalizability of the study.
After having carried out the task, the respondent was
asked to complete an e-mail questionnaire. The first part
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included a set of 60 items, formatted as 5-point Likert
scales, tapping the proposed dimensions of the WUS
construct. This pool of 60 items was generated on the
basis of the results of the pilot study and MIS user
satisfaction measures. Approximately half of the items
were negatively stated in order to reduce ‘‘yea-’’ saying
tendencies [28]. The order of the 60 items was randomized, i.e., the items were not presented in the order of
the proposed dimensions. This was done to improve
reliability and validity [2]. The second part of the
questionnaire contained a 7-point perceived overall
satisfaction item, as well as questions about sociodemographic and webographic characteristics (e.g.,
amount of use of the web per week and whether the
respondent had visited the web site before).
The e-mail was sent to a sample of 5922 valid e-mail
addresses, randomly drawn from a large e-mail list
provided by a company operating a major WesternEuropean portal web site. 1248 Internet users agreed to
participate in the study. The e-mail containing the
tailored instruction and questionnaire was then sent
to these 1248. After 2.5 weeks a reminder e-mail was
sent to those people who had not yet responded. A total
of 837 respondents provided usable answers to the
questionnaire; this is a 14.1% return of the original
mailing or 67.1% of the people that agreed to cooperate.
People who originally chose not to reply or ignored
the second and subsequent e-mails were not contacted
again in order to avoid e-mail spamming [17].
The sample of 837 respondents consisted of 755
male (90.2%) respondents. The average age was 34.9
years with a standard deviation of 10.6 years. On
average, the respondents said that they surf 8 h per
week on the Internet. A standard deviation of 8.2 h
was observed. 83.4% of the respondents had not
previously visited their assigned web site. On average,
the respondent stayed 16.7 min in the web site, with a
standard deviation of 11.9 min. It is important to note
that the e-mail list, provided by the portal web site,
predominantly consisted of e-mail addresses of business professionals. Furthermore, the coding of the
answers to the open question on a respondent’s profession corroborated this. Indeed, the typical respondent was found to be a Western-European business
professional (e.g., IT consultant, project manager,
general manager, in Belgium, The Netherlands, the
UK, or France) speaking multiple languages (typically
English, Dutch and/or French).

4.2. Data analysis
4.2.1. Data screening
Listwise deletion of missing values on the 60 items
resulted in a sample of 719 complete cases. Bollen’s
[10] model-free multidimensional outlier detection
procedure identified four multivariate outliers. However, since no theoretical reason suggested the exclusion of these observations, they were retained.
Sensitivity analysis, both in terms of missing data
and multivariate outliers, showed no cause for concern
(the research results were unaffected when the four
multivariate outliers were excluded from the analysis).
Furthermore, analysis based on the covariance matrix
formed by pairwise deletion of missing data on the 837
usable answers yielded virtually the same parameter
estimates and fit as the analyses based on the 719
complete cases [23].
4.2.2. Item purification
In order to purify the pool of 60 items, corrected
item-to-total correlations and Cronbach alphas were
investigated per dimension. Items with low corrected
item-to-total correlations were dropped, while three or
four items per dimension were retained for the purposes of confirmatory factor analysis (CFA) [6]. In
total, 34 items were retained. The retained items are
listed in Appendix A. Cronbach alphas for each of the
proposed dimensions of WUS ranged between 0.74 and
0.89 (see Table 2) and clearly exceed the 0.70 cutoff
recommended by Nunnally [69] for basic research.
4.2.3. Confirmatory factor analysis
CFA involves the specification, identification, estimation, and evaluation of one or more theoretical
models of factor structure, each of which accounts
for covariances among a set of observed variables by
means of a set of a priori specified latent concepts. Its
key feature is that if hypotheses about plausible model
structure exist, CFA allows the system to explicitly test
these proposed factor structures against sample data.
Furthermore, CFA is particularly well-suited to
accommodate higher order factor structures [57]. This
study used the PROC CALIS procedure in SAS for
model description and estimation [75].
4.2.3.1. Specification. The CFA model was specified
in accordance with the theoretical structure of Fig. 1.
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Table 2
Standardized parameter and reliability estimates (N ¼ 719)
Observed variables

First-order factors

Second-order factors
2

Item

Factor loading

Reliability

Factor

Structural coefficient

R

Reliability

Factor

Structural coefficient

R2

IR1
IR2
IR3

0.76a
0.81 (22.2)
0.78 (21.5)

0.58
0.65
0.61

IR

0.99a

0.99

0.82
0.83
0.62

I
C

0.73 (13.0)
0.98 (11.6)

0.53
0.96

IA1
IA2
IA3

0.71a
0.76 (17.6)
0.61 (14.6)

0.51
0.57
0.37

IA

0.88 (16.6)

0.78

0.74
0.74
0.49

ICy1
ICy2
ICy3
ICy4

0.73a
0.72 (17.9)
0.79 (19.4)
0.73 (18.2)

0.54
0.52
0.62
0.54

ICy

0.76 (15.6)

0.58

0.83
0.83
0.55

ICs1
ICs2
ICs3

0.87a
0.84 (27.5)
0.76 (23.5)

0.76
0.71
0.57

ICs

0.86 (19.9)

0.73

0.86
0.86
0.68

E1
E2
E3

0.75a
0.84 (22.9)
0.79 (21.4)

0.57
0.70
0.62

E

0.97 (17.4)

0.94

0.83
0.83
0.63

EG1
EG2
EG3

0.90a
0.84 (28.7)
0.82 (27.9)

0.81
0.70
0.68

EG

0.72a

0.53

0.89
0.89
0.73

S1
S2
S3

0.85a
0.83 (27.7)
0.85 (28.8)

0.73
0.69
0.73

S

0.96 (19.1)

0.92

0.88
0.88
0.71

H1
H2
H3

0.87a
0.76 (23.2)
0.81 (25.2)

0.76
0.58
0.65

H

0.83 (17.4)

0.68

0.85
0.86
0.67

Sp1
Sp2
Sp3

0.85a
0.66 (17.2)
0.77 (19.8)

0.72
0.43
0.60

Sp

0.64 (13.7)

0.41

0.80
0.81
0.58

L1
L2
L3

0.87a
0.78 (22.3)
0.77 (22.1)

0.76
0.60
0.60

L

0.65a

0.42

0.85
0.85
0.65

Lg1
Lg2
Lg3

0.84a
0.89 (27.8)
0.84 (26.3)

0.71
0.80
0.70

Lg

0.24 (5.6)

0.06

0.89
0.89
0.73

a
Indicates a parameter fixed at 1 to set the scale of the construct; t-values are indicated in parentheses; individual item reliabilities are
reported as estimates of the reliability for the observed variables, while Cronbach alpha, composite reliability, and average variance extracted
are reported, respectively, as estimates of the reliability for the first-order factors.

This proposes two factors at the second-order level,
information and connection, that combine with the
layout and language factors to form the WUS factor at
the third level. The possibility of a higher order factor
structure in which higher order constructs influence

lower order constructs has long been recognized [84].
However, it was not until the advent of structural
equation modeling that higher order factor structures
could be explicitly tested. Furthermore, the model was
specified to have simple structure and uncorrelated
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measurement errors. Three or four items per
dimensional construct were specified, since, in
general, at least three indicators per latent construct
are needed for purposes of identification.
4.2.3.2. Model estimation and identification.
Maximum likelihood (ML) was used for estimation.
The assumption of multivariate normality was
supported, given the approximately univariate normal
distributions of the retained items (univariate skewness
and kurtosis approximately ranged between 1 and
þ1) and the index of relative multivariate kurtosis of
1.18 [13,64]. Furthermore, the sample size (N ¼ 719)
was believed to be sufficiently large to justify the use of
the ML estimation technique, based on asymptotic
distribution theory. The proposed model is theoretically identified, since it is recursive and has at least three
indicators per construct. No convergence problems
were encountered. Also, no improper solutions (e.g.,
negative error variances) emerged.

Many researchers interpret RMSEA values below
0.05 as representing close fit, while values up to
0.08 indicate reasonable fit [14]. For both the CFI
and TLI, values of 0.9 or higher are generally considered evidence of good fit.
The postulated model shows good overall modeldata fit. The ratio of chi-square to the degrees of
freedom was 3.9, while RMSEA, CFI, and TLI,
respectively, amounted to 0.06, 0.91, and 0.90. Even
though the empirical evidence strongly supports our
model, it is of interest to examine plausible alternative
factor models to further validate the postulated model.
Toward that end, four alternative models of first and
higher order factor structure were proposed, showing
increasing structure and parsimony. These were
directly adapted from Doll et al. who used CFA to
investigate the factor structure of the end-user computing satisfaction and the user information satisfaction measures.
Specification of alternative models.

4.2.4. Model evaluation
4.2.4.1. Assessment of overall model fit. Both standalone and incremental indices were used to assess
overall model fit [11]. The most popular stand-alone
index is the chi-square test, which tests the hypothesis
that the implied covariance matrix of the model
‘‘exactly’’ reproduces the sample covariance matrix.
A closely related stand-alone index is the chi-square
estimator divided by its degrees of freedom. As to the
latter, values ranging from below 2–5 are generally
considered evidence of reasonable fit. However, it is
important to note that the chi-square statistic is often
of limited usefulness because of its overly rigid nature
and excessive power.
Given the shortcomings of the chi-square statistic
and alternative fit indices based on it (e.g., the goodness of fit index, GFI), the use of fit indices that
express model-data fit in terms of noncentrality is
recommended [59]. As such, Steiger’s [79] root mean
squared error of approximation (RMSEA), Bentler’s
[8] normed comparative fit index (CFI), and the
Tucker and Lewis [85] nonnormed fit index (TLI)
were considered more appropriate measures. These
fit indices acknowledge that specified models
can only be approximately true and appear to overcome the problem of dependence on sample size.

 Model 1 is a first-order factor model; it stated that
one first-order factor, web site user satisfaction,
accounts for all the common variance among the
34 scale items. This model was implicit in the
general practice of adding the item scores to obtain
a total satisfaction score. The dimensionality of the
web site user satisfaction construct was not taken
into account.
 Model 2 explicitly assumed 11 orthogonal firstorder factors (the 11 dimensions of WUS) without
considering WUS as a single factor. Thus, instead of
one satisfaction construct, 11 uncorrelated factors
were assumed to explain most of the variance.
Testing this model also gave us the opportunity
to compare the increase in fit if the factors are
allowed to correlate (Model 3).
 Model 3 suggests that the 11 first-order factors are
correlated. It rested on the assumption that the scale
items have substantial common variance.
 Model 4 accounts for the common variance in
Model 3 by introducing the second-order factor,
WUS. This hypothesizes that the first-order correlations were due to the second-order factor.
Model specification, estimation, and identification
for each of the alternative models was in line with
the procedures used in describing and estimating
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the postulated model. A baseline or null model, i.e., a
model suggesting that no latent factors underlie the
observed variables and that the correlations between
observed variables are zero in the population, was
included.
4.2.4.2. Model evaluation and comparison. Conforming to our expectations, the null model provided a poor
fit to the data. Although Models 1 and 2 show a
substantial improvement over the baseline model,
neither of them indicated a reasonable fit with the
sample data. Model 3 demonstrated close model-data
fit, as evidenced by the values for RMSEA (0.05), CFI
(0.95), and TLI (0.94), which all fall within the ranges
of good fit. Furthermore, based on the construction of
confidence intervals around the estimated factor
correlations, all factor correlations were found to be
significantly different from unity. This supports
discriminant validity of the 11 proposed dimensions
and thus recognizes the distinct nature of each of the
proposed dimensions.
Model 4 provided reasonable model-data fit as
indicated by the RMSEA and the chi-square ratio.
However, in terms of CFI and TLI, its fit was borderline.
Except for Model 3, all alternative models did not
perform as well as the original model. However, it
should be noted that the goodness of fit of a higher
order factor model can never be better than that of the
corresponding first-order model, since the higher
order factors are merely trying to explain the covariances among the first-order factors in a more
restricted, parsimonious way. In this sense, the
first-order model provided a target or optimum fit
for the higher order factor model. Therefore, in order
to examine the existence of higher order factor
structures, the postulated model could be compared
to the first-order model by means of the target
coefficient. This index reflected the extent to which
the higher order factor model accounted for the
covariances among the first-order factors and could
be interpreted as the percent of variation in the firstorder factors that depended on the higher order factor
structure.
Using Model 3 as the target model, the target
coefficient for the postulated model was 0.66. Thus,
as the postulated model accounts for 66% of the
variation in the 11 first-order factors in Model 3 as
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opposed to 58% for Model 4 and shows good modeldata fit, it can be seen as a good representation of the
underlying structure of the web site user satisfaction
construct. Furthermore, because of its solid grounding,
the postulated model is of greater theoretical interest,
structure, and parsimony than Model 3. In summary,
based on the extensive evidence supporting the model
postulated in Section 3.4, the latter is entertained as
the most plausible account of the data.
4.2.4.3. Assessment of the measurement model. In
order to ascertain the quality of construct measurement, the sign and size of the standardized factor
loadings and their level of statistical significance
were investigated. These standardized factor loadings
of observed variables (items) on latent variables
(factors) can be interpreted as estimates of the validity
of the observed variables. Furthermore, individual
item reliabilities (squared correlation between a construct and one of its indicators), composite reliability
(squared correlation between a construct and an
unweighted composite of its indicators), and average
variance extracted (proportion of the total variance in
all indicators of a construct accounted for by the
construct) were computed to assess reliability [40].
As can be seen in Table 2 the component measures
were quite good. All standardized factor loadings
were positive as expected, statistically significant,
and substantial (>0.6), indicating evidence of good
construct validity. All individual item reliabilities
were greater than 0.4, except for the third information accuracy item (IA3) whose individual item
reliability was marginal (0.37). More important than
adequate measurement of a construct by a given item, is
the adequate measurement of a construct by all of its
indicators jointly. Composite reliabilities and average
variance extracted serve this purpose very well. Composite reliabilities for the 11 factors ranged between
0.74 and 0.89, values that are considered adequate,
while values for average variance extracted generally
exceeded 0.5, which is deemed desirable [3]. In
summary, the various indices of component fit used
in this study all supported the adequacy of construct
measurement.
4.2.4.4. Assessment of the latent variable model. The
sign, size, and statistical significance of the standardized structural coefficients were examined to assess
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this. These coefficients can be interpreted as indicators
of validity of the latent factors as components of the
WUS construct. In addition, the proportion of variance
(R2) in the latent variables accounted for by the higher
order construct influencing them can be used to
estimate the reliability of the latent factors. It can
be seen in Table 2 that all the standardized structural
coefficients were positive and statistically significant.
Also, apart from language customization, all coefficients were substantial (>0.6) and at least 40% of the
variance for each latent factor was accounted for by
the related higher order construct. In summary, all
latent factors appeared to be reliable and valid components of the WUS construct, except for the language
customization dimension. A possible reason may have
been that, as the WWW is reinforcing the trend toward
English as the language of commerce, respondents
whose mother tongue is not English still felt comfortable searching a web site in English. Indeed, as our
sample mainly consisted of multilingual business
people used to speak English in their professional
environment this may be a valid explanation. On
the other hand, respondents may have chosen not to
participate unless the content was provided in their
native language.

5. Construction of the WUS measure
The confirmatory factor analysis demonstrated adequate reliability and validity for the postulated model
(except for the language customization dimension),
therefore this model can be considered appropriate as
a basis for constructing a standardized WUS measure:
it can be measured by computing the mean for each of
the dimensions (except language) and summing these
means. Simple unit weighting, rather than weighting
in function of the path coefficients, was used for
forming composite scores [35].
The means, standard deviations, minimum and
maximum values, and decile scores for the measure
of WUS, as well as for the measures of its secondorder dimensions are shown in Table 3. Cronbach
alphas for the WUS measure, the information measure, and the connection measure, respectively, were
0.95, 0.92, and 0.93.
In order to impute meaning to a specific score of the
WUS instrument, the raw score should be compared to
the total distribution of scores, which is either summarized by its mean and standard deviation or by
percentile rank of any particular score. Toward the
latter end, Fig. 2 depicts the cumulative relative

Fig. 2. Cumulative relative frequency of the WUS measure.
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Table 3
Descriptive statistics WUS measure

WUS
Information
Connection
Layout

x

s

Minimum

P10

P20

P30

P40

P50

P60

P70

P80

P90

Maximum

34.4
13.9
17.0
3.5

7.4
3.2
4.3
1.0

13
4.5
5.3
1.0

23.9
9.4
10.7
2.0

27.4
10.9
13.0
2.7

30.4
12.2
14.7
3.0

33.6
13.4
16.3
3.3

35.5
14.3
17.7
3.7

37.1
15.3
19.0
4.0

38.8
16.0
19.7
4.0

40.8
16.6
21.0
4.3

43.3
17.7
22.3
4.7

50
20
25
5

Computer Manufacturer Web site
(N=29)

Mean

Standard
deviation

36.6

6.0

Information
Information Relevancy
Information Accuracy
Information Comprehensibility
Information Comprehensiveness

15.2
4.1
3.8
3.7
3.6

2.4
0.6
0.7
0.8
0.8

Connection
Ease of Use
Entry Guidance
Structure
Hyperlink Connotation
Speed

18.2
3.8
3.9
3.5
3.5
3.6

3.5
0.7
1.0
0.8
0.9
0.9

Layout

3.2

0.8

33.2
34.4

7.6
7.4

Web site User Satisfaction

Web site User Satisfaction
Competition (N=90)
Overall (N=719)

Fig. 3. Example of WUS scorecard.

frequencies of the WUS scores obtained in our study,
while Table 3 includes the decile scores for the WUS
measure and the measures of its underlying secondorder dimensions.
A practical application consists of developing a WUS
scorecard, which shows the score on each of the dimensions, as well as the composite second-order and WUS
total score for a particular web site. Fig. 3 provides an
instance of such a scorecard for a well-known computer
manufacturer’s web site. Its WUS total score of 36.6 is
positioned between the 50th and 60th percentile in Fig. 2
and clearly indicates there is much room for improvement. When looking at the detailed scores, information
comprehensibility, ease of use, structure, hyperlink

connotation, and layout seem to be unsatisfactory
(below respective median scores). Clearly, as firms
have respondents rate competitors’ web sites, industry
peer benchmarking can be performed.

6. Discussion
6.1. Theoretical contribution
In the field of IS research a well-defined outcome
measure is essential. Without a valid measure evaluation remains purely speculative. Notwithstanding the
significant advances, existing user measures are being
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challenged by new technological developments, especially as the advent of the web seems to redefine
the interface.
Our measure of success is a first step toward building a much needed body of knowledge on success in a
web context. The web site user satisfaction construct
provides researchers with a valid measure to investigate the effectiveness of web applications in supporting users’ goal-directed information search processes.
By virtue of this construct, traditional antecedents of
IS success can be investigated on the web. For
instance, the manner in which individual differences
(e.g., cognitive style, personality, and demographic/
situational variables) influence web site success can be
tested using the WUS measure [92]. Furthermore, the
WUS measure allows researchers to evaluate user
involvement in a web context (e.g., if users have
the possibility to customize a web site) [5,52].
6.2. Managerial contribution
The WUS measure can be used by practitioners for
assessing the effectiveness, as well as the strengths and
weaknesses of their organization’s web site in a standardized way. By collecting users’ evaluation, practitioners can also assess overall satisfaction with the
web site and with specific hypermedia components
(i.e., information, connection, and layout). Although
practitioners may choose to include additional items to
evaluate features specific to their web sites, the WUS
measure is generic in nature and thus provides a
common framework for comparative analysis.
In addition to the basic practical application of
evaluating WUS at a certain point in time, practitioners can track WUS over time. Furthermore, the
measure can be used to evaluate a company’s web site
against competitors’ sites. Another important practical
application may be the assessment of web site user
satisfaction for different user segments (as users may
exhibit differing product information needs, brand
familiarity levels, bandwidth capacity, computer
expertise, and layout preferences).

7. Conclusion
The primary significance of the research presented
here is the conceptualization and empirical validation

of web site user satisfaction. Through a solid grounding in IS success theory, hypermedia design theory, a
qualitative exploratory pilot study and a quantitative
online critical incident technique, we have introduced
and defined the construct of web site user satisfaction,
explored its dimensionality, provided empirical validation of the construct and its underlying dimensionality, developed a standardized instrument with
desirable psychometric properties for measuring
WUS, and explored the measure’s theoretical and
practical application.
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Appendix A. WUS items (negatively stated items
are indicated by an asterisk ())
 Information relevancy
IR1 The information in the web site is relevant.
IR2 The information in the web site is to the point.
IR3 The information in the web site does not
help me at all ().
 Information accuracy
IA1 The information in the web site is accurate.
IA2 The information in the web site is not
precise ().
IA3 I can rely on the information in the web site.
 Information comprehensibility
ICy1 The information in the web site is easy to
understand.
ICy2 The information in the web site is clear to me.
ICy3 The information in the web site is presented
clearly.
ICy4 The information in the web site is not
presented in an adequate way ().
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Appendix A. (Continued )
 Information comprehensiveness
ICs1 The web site provides sufficient information.
ICs2 The information in the web site is complete.
ICs3 The information in the web site is sufficiently
detailed.
 Ease
E1
E2
E3

of use
The web site is easy to use.
The web site is user friendly.
It is difficult to operate the web site ().

 Entry guidance
Eg1 The start page leads me easily to the
information I need.
Eg2 The start page tells me immediately where I
can find the information I am looking for.
Eg3 The start page does not provide direct access
to what I need ().
 Web
S1
S2
S3

site structure
The web site is clearly structured.
The web site structure is confusing ().
The structure of the web site is convenient.

 Hyperlink connotation
H1 The hyperlinks tell me clearly what I can
find behind them.
H2 The hyperlinks are easy to understand.
H3 The meaning of some of the hyperlinks is
unclear to me ().
 Web site speed
Sp1 The web site is time consuming ().
Sp2 It does not take much time to get from one
place in the web site to another.
Sp3 The web site is fast.
 Layout
L1
I like the layout of the web site.
L2
The layout of the web site is visually
comforting.
L3
The layout of the web site is annoying ().
 Language customization
Lg1 The information is provided in a desired
language.
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Appendix A. (Continued )
Lg2
Lg3

The choice of language is adapted to my
needs.
I would like the information in another
language ().
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