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ABSTRACT

As consumers increasingly use the Internet to stropearch for product-related
information, website effectiveness has become calitfor companies offering
online transactions or information that could léad purchase. The HCI literature
on usability has mainly focused on either the i#i¢ qualities of a website
interface or the level of task performance it erabMore recently, several studies
have used a combination of both approaches, ance dwame incorporated the
marketing-specific notion of usability as part eidce quality. This study extends
this research, examining various other aspects afsite quality in addition to
usability (quality and quantity of information, vial design, information security
and personalization of interactive features). Htigly confirms the validity of the
Netqu@! scale for evaluation of online service guaby a factorial analysis
conducted on a sample of over 4,000 subjects evadu@l1 websites in four
industry sectors. In addition, this study examities relative contributions of five
components of service quality to website effectasm(task completion) and user
satisfaction. Discriminant and regression analysese used to rank the factors
promoting online service quality, clearly establigh the key importance of
usability, both in terms of task performance andstoner perceptions.
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INTRODUCTION

The media never cease to remind us that e-comniersebecome indispensable.
According to eMarketer projections for 2008, 63%CGafhadian Internet users seek
information online before buying a product (eMagtet2009) and 51% complete
the purchase online in the US (eMarketer, 2010}. d&hough this new medium is
more essential every day, the quality of the sesvitt provides remains highly
variable. As pointed out by Agarwal and Venkate2B0Q), companies need to
“understand the barriers and facilitators of onlipgrchasing and to construct
websites that can turn visitors into paying custanrieThis is especially true as
consumers increasingly search for product inforomatbnline, even if the final
purchase is not completed by Internet.

Websites should therefore strive for quality inmerof both the transactions
offered and the information provided. Although fhgportance of website quality
and the multi-dimensionality of the “quality” constt are well-recognized, there is
less agreement on proposed conceptual definitidnsnline service quality and
corresponding assessment instruments (Bressol@d; P@rasuraman et al., 2005).
However, one factor that has consistently beenudedd in these definitions of
quality is “usability” (or “ease of use” or “navigdity”). The objective of this
article is not to debate the emerging definitiorooline service quality, but rather to
focus specifically on the various factors that cdmite to online service quality and
attempt to rank them in order of importance.

THE QUALITY OF ONLINE SERVICES

THE CONSUMER PERSPECTIVE

To define what constitutes the quality of an onk®evice, it is important to clarify
whether we are considering the question from aartmgtional (expert) perspective
or individual (consumer) perspective. As noted ag&h (1992), “Quality has a lot
to do with perceived value, with what the consurmensiders ‘quality goods'...
Given this emphasis on user satisfaction, it's ordyural for the online industry’s
customers to help define performance measureféopttoducts they buy and use.”
In this study, online service quality was measudiectly by consumers and
corresponds to the website users’ perception ajutdity. As Internet services are
delivered by a system, not a person (Hoffman andakip1996), we must examine
the users’ interaction with that system to measiueeguality of service provided.

USABILITY

The ISO 9241-11 quality standard provides the mlassic and widely recognized
definition of usability: “The extent to which a phact can be used by specified
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users to achieve specified goals with effectivenefficiency and satisfaction in a
specified context of use” (International Standardya@dization, 1998). The HCI
literature approaches usability issues in varioagsybut has mainly focused on the
intrinsic qualities of the interface (Ravden antinkon, 1989; Bastien and Scapin,
1993; Shahizan and Li, 2007) or the level of taskkgrmance it enables (Nielsen,
1993; Bevan, 1995). More recently, pushed by irgirgpinterest in usability from
new fields of research, several studies have usEmrdination of both approaches
(Palmer, 2002; Seffah et al., 2006; Venkatesh awgdr#al, 2006), and some
incorporate the marketing-specific notion of usépias part of service quality
(Bressoles, 2004; Parasuraman et al., 2005; Nanhtal, 2005). This trend toward
increasing interest for the user-consumer withiabilgy research has broadened to
include research in the social sciences such asncwneations, anthropology and
marketing (particularly consumer research). Thaskld now include the user-
consumer in a wider conceptual framework incorpogatsymbolic dimensions
related to culture, identity and emotions (Zhand ki 2005).

THE ONLINE EXPERIENCE AND WEBSITE EFFECTIVENESS

It has been recognized for some time that “creatimgmpelling online experience
for cyber customers is critical to creating comipeti advantage on the Internet”
(Novak et al., 2000). It was to examine the usearcemion of the experiential
quality of the interaction between consumers andsites that this study was
undertaken. Indeed, although quality is in itsetiearly desirable objective for any
online service, we sought to determine to what réxggerceived quality is the
combined product of usability, effectiveness arfteomore experiential factors.

Whereas analytical studies of website effectivemelBson expert analysis, this
study is empirical in nature, based on the obsemvaif test users interacting with
the website to complete a specific task. The dffeness of each website was
evaluated on the objective measurement of sucaesailore in task completion,
namely finding a particular piece of informationoaba representative product. For
example, study participants randomly assigned websh the renovation sector
were asked to find the price of the least expengsaw offered on that site.

This study draws on data collected as part of gelarstudy on website
effectiveness designed to identify the most effectites in major industry sectors
(Nantel et al., 2005). Here, we focus on the coreptsof service quality and how
they combine to foster website effectiveness amd satisfaction, to derive general
conclusions as a contribution to our understandimgnline service quality.

THE NETQU@L CONCEPTUAL MODEL

The Netqu@l scale was used to evaluate user penept the quality of online

services offered on each website (Bressoles, 2(i¥e factors were measured:
ease of use, quality and quantity of informatioisual design, trust in the security
of information entrusted to the site and persoatiin of the site’s interactive



features. Our empirical approach included twowadtital dimensions (evaluation of
perceived quality factors such as usability and ralvesatisfaction) and one
behavioural dimension (task completion) as a meagtieffectiveness.

STUDY VARIABLES

Three types of variables were examined:

1. online service quality, as measured by the five factors in the Netqu@!
scale, including ease of use (usability);

2. overall satisfaction with the website, based on a reliable and valiiate
five-item scale to measure attitudes toward a wel§siovak et al., 2000).

3. website effectiveness based on task completion. Classification as
“success” or “failure” was based on user answeter dfeing asked to
search for specific information on the website. illi@” applied for
responses such as, “I don’t know” and all unmidbékeerrors, such as
indicating “$0” as the price of the least expengigeaw.

ANALYTICAL FRAMEWORK
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FIGURE 1 Research model. EoU, ease of use; 1Q, information quality; VD, visual
design; IS, information security; IP, interaction personalization.

Figure 1 illustrates our research model in concmnd methodological terms.
Factorial analysis was first used to examine thative contributions of the five
factors of online service quality with our studyrgde. Next, used descriminant
analysis o determine the extent to which each factdhe online service quality
scale correlated with task outcome. Finally, migtiegression analysis was used to
examine to what extent perceived website qualith @xplain overall user
satisfaction, and which quality factors were moghly correlated with user
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satisfaction. Our hypothesis was that online sergigality, particularly usability, is
a good indicator of user satisfaction.

METHODS

STUDY SAMPLE AND DATA COLLECTION

The data for this study were collected as part lafrger study conducted jointly by
the RBC Groupe Financier E-commerce Chair at theleEdes Hautes Etudes
Commerciales of Montréal and the Léger MarketingnfiBressoles and Nantel,
2005).

A total of 4144 test website users were recruitedaadom from the Léger
Marketing consumer panel, representing a wide rarigexperience with Internet
navigation in general and with the websites usethenstudy. Each month from
September 2004 through January 2005, approxima@0Q test users participated
in a survey, split almost equally among four indysectors. The B2C (business to
consumer) websites of 21 major Canadian compaej@®senting the electronics,
travel, renovation and financial industries werarained (Table 1).

Table 1 Company Websites by Industry Sector

Financial Institutions Electronics = Renovation Travel
Desjardins Future Shop Home Depot Destina.ca
National Bank of Canada  Best Buy Rona Exitravel.com
ING Direct La Source Canadian Tire Expedia.ca
Toronto Dominion Brick Home Hardware  Travelocity.ca
Scotia Bank Dumoulin

CIBC

BMO

RBC Royal Bank

For each website representing a particular indusiiy study participants were
asked to perform a plausible and similar seardh Bgecifically, for the electronics
industry, they were to find the lowest priced 4-mgigel digital camera; for the
travel sites, the best possible price for a trigémcun from May Stto the &, 2005;
for the renovation sites, the least expensive yigsand for the financial institutions,
the interest rate for a one-year fixed-rate morgag

After having succeeded (or failed) in accomplishthgir task, each test user
was asked to complete an online questionnairedesasthe quality of the website’s
online service (Table 2), indicate their overalisfaction with the site, and answer
a few socio-demographic questions. The test usarticipated from their homes
and were remunerated for their participation.



Table 2 Online Service Quality and User Satisfaction Questionnaires

NetQu@l| Scale: 7-point scale from "strongly disagree" to "strongly agree"

Ease of Use (EoU)

1. | This website is easy to use.

2. | Itis easy to find information on this website.

3. It is easy to browse and find what you're looking for on this website.
4. | This website’s structure and layout make finding information easy.
5. | This website’s layout is clear and simple.

Information quality and quantity (IQ)

6. | This website offers detailed information on products or services.

7. | The information on this website is pertinent.

8. | The information on this website is accurate.

Visual design (VD)

9. | This website is attractive.
10. | This website shows creativity.
11. | This website is visually appealing.

Trust in information security (1S)

12.

Overall, | trust this website’s security measures.

13.

This website guarantees that | can surf safely.

14. | | think that my private life is protected on this website.

15. | | trust this website not to use my personal information indiscriminately.
Interaction personalization (IP)

16. | | can interact with this website and receive personalized information.
17. | This website helps me fulfill my specific needs.

18.

This website has interactive features that help me with navigating.

10.

This site saves my preferences and offers me additional services or information
based on these preferences.

Chen and Wells Scale (1999):
5-point scale from "definitely disagree" to "definitely agree"

This website makes it is easy for me to build a relationship with this company.

| would like to visit this site again in the future.

| am satisfied with the service provided by this website.

| am comfortable surfing on this website.

| feel surfing the website is a good way for me to spend my time.

o g M W NP

Compared with other websites, | would rate this site as:

(5-point scale from “one of the worst” to “one of the best”)
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ANALYSIS AND RESULTS

FACTORIAL ANALYSIS OF ONLINE SERVICE QUALITY FACTORS

The survey results were first analyzed to determvhether the five factors of the
scale indeed helped determine online service qu#ditincipal component factorial
analysis, with varimax orthogonal rotation, of th@ items of the Netsqu@! scale
clearly indicated that the five quality factors ¢tlger accounted for 86.5% of the
total variance in the following order: ease of wssounted for 25% of total

variance; information security, 23%; visual desi@jf%,; information quality, 12%;

and interaction personalization, 11.5%. Althougbeeaf use was of only slightly
greater importance to the test users than trugtfarmation security, this finding

confirms published reports of its dominant roled&termining the quality of online

services.

FACTORS CONTRIBUTING TO TASK COMPLETION

Discriminant analysis was then conducted to deteenwhether the five quality
factors contributed to discrimination between sssaer failure in task completion.
This analysis revealed a very significant (p = 0)0@discriminant function and
allowed the online service quality factors to beked in order of their contribution
to website effectiveness. As can be seen in thetsire matrix (Table 3), ease of
use had the highest correlation with the discrimindunction (0.898). In
comparison, trust in information security and visdesign contributed the least to
discrimination between success and failure in taskpletion.

Table 3 Discriminant Analysis Results

Service quality factor Function Correlation
Ease of use 0.898
Information quality and quantity 0.838
Interaction personalization 0.655
Trust in information security 0.362
Visual design 0.308

The classification of results showed 74.6% succésséassification by cross-
validation (the most conservative computational hodj. This result is much
greater than the chance ratio (50%) or the propuati chance criterion (70%),
confirming the dominant role of usability in thelioe service quality construct.
This result also indicates that, beyond ease of itise very important to provide
good information in sufficient quantities, becaube information factor often
impacts the usefulness or pertinence of the sitk @mntributes greatly to user
perception of service quality.



FACTORS CONTRIBUTING TO USER SATISFACTION

Finally, we examined how closely the various fastof the online service quality
construct were related to overall user satisfactkirst, using multiple regression
analysis, we were able to confirm that the fivetdes of perceived quality (overall
model) were closely correlated with satisfaction?£H6.4%), with highly
significant coefficients (p = 0.000). Simple regies analysis for each factor
demonstrated that personalization of interactiod {R.634) was most closely
correlated with user satisfaction, just ahead eees use (R= 0.618).

Table 4 Linear Regression Results

Service quality factors Adjusted R*
Ease of Use 0.618
Information quality and quantity 0.497
Visual design 0.458
Trust in information security 0.322
Personalization of interaction 0.634
Overall model of online service quality 0.764

CONCLUSIONS AND IMPLICATIONS

Although the quality of online services may be dedl in various ways, certain
factors such as usability stand out as centrahéoquality construct. These factors
definitely influence consumer perception of qualityhich in turn positively
influences their overall satisfaction with a websdnd correlates with website
effectiveness — the ability to inform users andalthem to complete tasks related
to the site’s intended purpose. This study alsowshahat among the five
components of service quality we measured, easesef showed the highest
correlation with website effectiveness and was alse of the factors most closely
associated with user satisfaction, slightly ahdgobosonalization of interaction.

These findings are of particular interest becabeg tire based on a large (n =
4144) representative sample of Internet users difaem the population at large,
rather than relying on university student partitipa for the sake of convenience.
In addition, this study used a large sample of webs(n = 21), each highly
representative of their industry sector, being agnthve largest and most popular
sites, which strengthens the external validityhef tesults.

Designing a quality website is crucial to the sgscef companies that offer an
online storefront. As creating large commercial sitds necessarily involves trade-
offs among the available resources (time, persormelget, existing technology,
etc.), managers need to know which factors are mgsbrtant in designing a high
quality site that is effective in building customeyalty, both online and off. This
study delivers a clear recommendation: all Intestetefronts should prioritize ease
of use, information quality and personalization.
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LIMITATIONS AND FUTURE RESEARCH

This study is not an exception to the rule and sthmi¢ations of its methodological

and conceptual approach bear mentioning. In tefhmaethods, it is important to

emphasize that the test users evaluated the wealée having visited it and

searched for certain information; the user sati&fac scores could thus be
influenced by the users’ success or failure in detmmy the requested task.
Although the results could consequently be coneidlean interpretation of their
success or failure, they nonetheless represerasghects of service quality to which
the user attributed their success or failure anithvthey would probably like to see
improved.

In conceptual terms, this study confirms the pesiticorrelation between
perceived usability, as a major factor in websitaliy, and the website’s capacity
to satisfy users and enable them to accomplistinteeded purpose of their visit.
This study also highlights the great importancetted quality and quantity of
information as a contributing factor to websiteeeffiveness and of personalization
of the interactive features as the primary contdbuo overall user satisfaction.
However, as previously noted, the task used heseamdnformation search, that is,
a specific goal-oriented task. Future researchlghexamine whether the results are
the same for more experiential browsing, less ¢e@moward a specific goal. Such
research could determine the extent to which thereaf the task might influence
the relative importance of visual design, whichoimer circumstances may well
constitute a quality factor which contributes maoeuser satisfaction, if not to
website effectiveness.
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