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Abstract

Despite rapid growth in the number of web sites, there is still a significant number of ergonomic problems which hinder web users.

Many studies focus on analysing cognitive processes and difficulties experienced by web users, but very few are interested in web

designers’ difficulties or in comparing their respective activities. Towards this end, the two experimental studies presented in this article

compare the strategies developed both by professional web designers and (novice vs. experienced) web users while searching for

information on web sites of varying ergonomic quality. More precisely, we investigated whether web designers can effectively use their

own strategies as web users when designing web sites. We presented a comparison of novice web users, experienced web users and

professional web designers searching behavior and cognitive load when using ergonomic and non-ergonomic web sites. In addition, we

asked web designers to predict the strategy used by novice web users. Based on the results obtained in the two experiments, we conclude

that web designers are not able to predict strategies of novice users and do not behave like novice users. Consequently, ways for

supporting web designers in developing a user-centered activity are necessary, and certain ways are suggested at the end of this article.

r 2006 Elsevier Ltd. All rights reserved.
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1. Introduction

Koenemann and Belkin (1996) have signaled a dramatic
increase in the number of information sources that have
become available to an exponentially growing number of
users with very little training in searching for information
in such systems. Pirolli and Card (1999) have underlined
the fact that the quantity of web pages doubles every year.
In more recent years, this trend has continued to increase,
and e-commerce sites are contributing to in this rapid
growth (Forrester, 2002; Richard and Chandra, 2005;
Wang and Emurian, 2005). The facility with which a large
public can be reached in a short time partially explains this
interest in web sites. Nevertheless, they are still considered
as difficult to use and to access (Lee, 1999; Mc Crickard,

2001; Teo et al., 2003; Bhatt, 2004; Ling and van Schaik,
2006; Stronge et al., in press). Given this rapid growth in
number, web sites are constantly in competition. Conse-
quently, they have to be precise, concise and rapid, since
web users, having more choice than ever, will not waste
time on web sites which are confusing, too slow and not
well adapted to users’ needs (Helander and Khalid, 2000;
Wang and Emurian, 2005). Therefore, the implementation
of an organized and intuitive navigational system is critical
to user success, especially in web navigation, because users
see individual sites as subsets within their overall Internet
experience, and users frequently are unaware they have
left a specific site (Spool et al., 1999; Nielsen, 2000;
McEneaney, 2001).
In order to determine precisely the problems and

cognitive difficulties that web users experience, more and
more researchers study the cognitive processes involved
and difficulties experienced by users when navigating the
Web (see, e.g. Rouet and Tricot, 1998; Navarro-Prieto
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et al., 1999; Pearson and van Schaik, 2003; Rouet, 2003;
Pratt et al., 2004). Findings about users’ cognitive
functioning have ergonomic implications for designers
(see, e.g., Hong et al., 2004; Oulasvirta, 2004) and for the
creation of guidelines and checklists (see, e.g., Bastien
et al., 1999; Spool et al., 1999; van Duyne et al., 2002; Ozok
and Salvendy, 2004). Nevertheless, we also assert that
understanding designers’ activities and identifying the
difficulties that designers experience are essential to
improving the ergonomic quality of web sites. More
precisely, research on users’ and designers’ cognitive
activities must be conducted jointly to help designers
concretely and efficiently consider future users’ needs when
designing web sites. In this paper, we assert that determin-
ing differences between designers and users while navigat-
ing will clarify the reasons why designers cannot
sufficiently take into account users’ needs when creating
web sites. The question of designers’ and users’ differences
have been largely ignored, except one recent article by Park
et al. (2004) has examined users’ esthetical preferences. In
order to address the research needs in this area, we present
in this article two experiments conducted with novice web
users, experienced web users and professional web
designers involved in information search tasks. These
experiments aim to compare the search strategies and
cognitive resources that (novice vs. experienced) users and
professional designers employ while searching for informa-
tion according to the ergonomic quality of the site (a site
with ergonomic problems vs. a site incorporating ergo-
nomic recommendations).

The following section provides an overview of informa-
tion search activity and cognitive load. Sections 3 and 4
present the two experimental studies. The results obtained
are discussed in Section 5. Suggestions to help web
designers’ activities are presented in Section 6.

2. Searching for information in e-documents: processes and

cognitive load

The first models of information searching described this
activity as cyclical, i.e. the individual defines a (cognitive)
goal, selects an information category, extracts information
and integrates it into previous extracted information; the
individual begins this cycle over and over again until s/he
reaches her/his search goal (Guthrie and Mosenthal, 1987;
Guthrie, 1988; Dreher, 1992; Armbruster and Armstrong,
1993). These models do not explain why users fail when
searching for information. Rouet and Tricot (1996, 1998)
defined a more complete cognitive model that includes
different factors involved in this cognitive activity, such as
the degree of precision of the user’s objective (vague vs.
precise), the extraction of unique or various sources of
information and the experience of users. This model is close
to those used for searching in electronic information
systems proposed by Marchionini et al. (1993) and
Shneiderman et al. (1998). There is one major difference
however: The latter models did not consider, for instance,

the specific differences between the World Wide Web and
bibliographical database systems.
The model developed by Rouet and Tricot proposes an

information search activity which is both cyclical (like
Guthrie’s model, 1988), and similar to text comprehension,
problem-solving and decision-making activities. More
precisely, their model involved three phases:

(1) The evaluation phase consists in determining whether,
at an instance in time, available information is relevant
regarding the goal to be reached. Three situations are
possible: information perfectly fits the individual’s goal
representation, so the search activity is over. The
information is partially relevant to the search task; the
individual has to evaluate the gap between her/his goal
and selected information, and, if required, has to begin
a new cycle by defining new criteria. Third, the
information is not quite relevant to the goal representa-
tion; the individual has to revise or reevaluate the
search information task and to begin a new cycle.
Consequently, if necessary, the individual changes her/
his goal representation in order to make it more
accurate with precise information to be found.

(2) In the selection phase, the individual has both to
maintain the goal representation, previously selected
information, as well as information currently in work-
ing memory. This phase allows the individual to
evaluate an information set which is considered to be
the most accurate of all of the available information.

(3) During the processing phase, the individual tries to
understand the information set by taking into account
its particularities (such as verbal and visual informa-
tion, animations or sounds).

Furthermore, according to Rouet and Tricot (1996,
1998), three processes supervise and manage information
search activity: planning, control and regulation. During
the planning process, the individual determines a strategy to
reach relevant information. The elaborated plan may be
coherent and stable or ineffective, according to whether the
individual has relevant knowledge for finding information
or not. The control process allows the individual to evaluate
the relevance of the information found during the selection
phase. Finally, the regulation process allows the individual
to make decisions during the information search, and if the
result is not satisfactory, to modify her/his goal representa-
tion or different strategies in order to improve her/his
information search activity.
Consequently, we can assert that searching for informa-

tion is a particularly complex cognitive activity that
involves many cognitive resources. The cognitive load of
individuals may vary according to the experience and the
presentation of information, as described below.
Cognitive load is usually evaluated according to the

quantity of information to be memorized and the amount
of processes involved to perform the task (Hoc, 1988;
Paas and van Merriënboer, 1994). Two aspects are
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