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Abstract
An evaluation of the Utrecht University website was carried out with 240
students. New criteria were drawn from the literature and operationalized for
the study. These criteria are surveyability and findability. Web pages can be
said to satisfy a usability criterion if their efficiency and effectiveness is
satisfactory to the user. We operationalized efficiency and effectiveness as
surveyability, that is, the users' satisfaction with the legibility and
comprehensibility of the pages and findability, the users' ability to find
information on the pages or the pages' ease of use, respectively. We conducted
a case study in which subjects were observed while they performed a search
task on the Internet and then answered questions about findability and
surveyability. The surveyability and findability criteria seem to be an effective
measure of the usability of web pages and give a reliable indication of the
users' judgements of the pages' user-friendliness.
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1. Introduction
In this paper we describe a study that we undertook out of puzzlement with the ease
of use, or lack thereof, of the Internet. We questioned the usability of many of the web
pages we visited. We wanted to find out whether this was a subjective opinion or one
shared by others. Therefore, we set up a study to evaluate the usability, or experienced
user-friendliness, of web pages, using those of our own University as a case in point.
Consulting the literature, we found quite a few articles and books describing models,
guidelines and standards for designers to ensure usability of human-computer
interfaces. Although web pages are not always specifically mentioned, most of these
guidelines are equally applicable to designing usable web sites.
Usability is defined in different terms by different authors. We will adopt the standard
translation of usability as the efficiency and effectiveness of use of a system, to the
users' satisfaction (ISO DIS 9241-11, 1993). Users will be satisfied with web pages
when they are successful in finding the information they are looking for, without
taking too many wrong turns and within a reasonable amount of time. This success
will to a large extent depend on the layout of the pages. For example: are the links
presented in such a manner that it is clear where they are leading, are there not so
many links and pictures and so much text on the pages that the user gets confused,
etc. In short: are the pages surveyable?
Remarkably, evaluations by users of the usability of web pages, whether or not the
pages were designed following usability guidelines, are not often reported, not even in
this Journal's 1997 Special Edition on Web Usability. We therefore constructed a
method and designed a study to get user evaluations of the usability of web pages.
First, in section 2, we will briefly summarize usability and introduce our method,
then, in section 3, we will describe our case study.

2. Usability
Usability is a measure of the ease with which a system can be learned and used, its
safety, effectiveness and efficiency and the attitude of its users towards it (Preece,
1994). Because users principally know a system by its interface, designers' efforts at
improving usability are chiefly directed at improving interfaces. Norman and Draper
(1986) have alerted designers to the importance of presenting users, through the
interface, with a system image that helps them form a user model that is consistent
with the design model and that enables them to understand and use the system. The
primary task of a designer is thus to construct a proper system image or interface. For
web pages this involves thinking about such aspects as displays, instructions, layout,
colors and error-messages.
More specifically, designers are well advised to keep the following in mind (Den
Buurman, Leebeek and Lenior, 1985). Confusion and frustration may be avoided by
making sure that system reactions to user actions are logical responses, and that the
system reacts appropriately when a user's command is not exactly the same as that
specified by the designer. Also, system reactions as well as terminology used should
be consistent and uniform across situations. For example: 'quit' should always close a
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program and should not be used interchangeably with 'stop'. To avoid impatience, the
time that elapses between a user's command and the system's response to that
command should be as short as possible. If the system cannot respond within a few
seconds, it has to make clear, for example by displaying a small hourglass, that it is
indeed processing the command. Also, a page that is too difficult to survey may cause
discomfort and thereby loss of concentration to the user (Downton, 1993). Because of
the well-documented fact that people can only concentrate on a few items at a time,
the amount of information on a web page should be limited so that many items do not
compete for attention (Eberts, 1994). This is especially important for a homepage or
for a page with many links.
It is evident that many aspects of design may add to, or lessen, the usability of a web
page. There is no blueprint that only needs to be filled in to yield a usable page.
Nielsen (1993, p. 26) states that ".. usability is not a single, one-dimensional property
of a user interface". Measuring usability means checking the efficiency and
effectiveness of use of the system, as well as the satisfaction of its users (compare
Dumas and Redish, 1994).
On the Internet itself, a variety of guidelines for designing usable web pages may be
found (to name the major sites: Ameritech, 1998; IBM, 1998; Sun, 1998; Yale, 1998).
Design is not the major topic of our paper, so we will just summarize the two major
points of those guidelines here. First, the user should always be able to see where she
or he is on the Internet. Designers are advised to organize the buttons that are
important for moving through the pages of a site in a navigation panel, which should
be clear and consistent throughout the site. Our criterion of findability is proposed as
a measure of the success designers have had in following this guideline. Second,
designers should try to keep the interface as simple as possible, with a well-organized
layout. White lines on a page give the user some “breathing room”. Also, one should
not use superfluous visual elements, because pictures and frames considerably
prolong the time it takes to download the pages, which may tax the user's patience.
Further, it is preferable to present information in a familiar or self-evident framework
in order to facilitate the user’s processing. This translates into the advice to use
images that match reality and to design in correspondence with the user’s model. Put
differently, it pays to use images with high affordance. That is, those whose use or
function is immediately clear to users (compare Gibson, 1979; Gaver, 1991). We
propose the criterion of surveyability as a measure of the design’s success in this
respect. We propose that findability, that is, the observed ease of use, and
surveyability, that is, user perceptions of satisfactory layout, together constitute
usability.
We define surveyability in terms of, among other aspects, the consistency, simplicity,
clear layout, effective use of colors and choice of text characters and graphics used in
the web pages. We define findability as a measure of the users' ability to find the
information they are looking for in a reasonable time. Our method therefore consists
of asking users’ opinions about the surveyability of the web pages and measuring the
users’ ability to find information on the Internet.
Our two research questions are, first, are the web pages surveyable according to their
users? That is, can the users comprehend the information displayed, do they approve
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of the quantity of information and the manner of presentation? Second, is information
easy to find for users? That is, are users able to find the information they are looking
for, and in a reasonable period of time and after following a reasonable number of
links?
Shneiderman (1997), whose sustaining dedication to human-computer interaction
issues is indicated by the numerous references to his work on the web, states that it
will take a decade until we have had sufficient experience, experimentation and
hypothesis testing to clarify interface design issues. Until that time, and to
substantiate the existing guidelines, every design, including that of web sites, should
be subjected to usability testing (Nielsen, 1993, 1995). How to set up such a test
depends on the design one is interested in, and is a function of particular users
performing particular tasks in a particular environment (Smith, Newman and Parks,
1997). Controlled experimental studies are less time-consuming and may be effective
for narrow issues, while field studies, data logging and on-line surveys may be more
informative when one has no clear ideas yet and wants to find out the opinions of a
group of users who may have widely different backgrounds and interests. Heuristic
evaluation, in which reviewers evaluate a system against high-level heuristics such as
‘be consistent’ or ‘prevent errors’, is used to check and improve the usability of
interfaces (Nielsen, 1992; Dix, Finley, Abowd & Beale, 1998), but unfortunately this
technique can only be properly used by expert evaluators, whereas web sites should
also be evaluated by inexperienced users.
At this time, there is still a need for experimental studies. Thus, we conducted an
evaluative study, in which users performed a search task on the Internet and after
which we asked them for their opinion about the pages they had visited in their
search. Our aims were both to evaluate the web pages of Utrecht University and to put
our proposed evaluation method to the test.

3. The study
3.1 Methods
Design
Subjects performed three searches for information on the Internet. All information
could be found within the Utrecht University website. Subjects were observed by one
of the researchers, who noted the time needed to perform a search, the number of
links used and whether the desired information was found. After each search, subjects
completed a short questionnaire. The first seven questions of the questionnaire
measured the users' ability to survey the page; the eighth, together with the
researchers' observations, measured the users' ability to find the information.
The task
The subjects were randomly assigned one of four sets of search tasks. Each set
consisted of three different searches. An example search set, translated from the
Dutch, is given in Table 1.
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In the four different sets of search tasks, different links had to be followed and
different pages visited. All searches in all sets could be completed using ten or eleven
links. Each set of search tasks was assigned to sixty subjects.
1. Find out how many students are currently studying at Utrecht University.
2. Find an overview of the full-time programs offered by Utrecht University.
3. Find out how to subscribe electronically to a computer course at the Academic
Computer Center Utrecht.
Table 1. Sample search set

The questionnaire
After each search, subjects answered a short questionnaire with eight questions (see
Table 2). The first six questions addressed the different aspects of surveyability of the
pages visited during the search, the seventh question asked for an overall mark, from
0 to 10, for the surveyability of the pages visited in the search1. The eighth question
asked for an overall mark, again from 0 to 10, for the ease with which subjects had
been able to locate the information they had been looking for.
Please indicate your opinion by circling the appropriate number on the scale.
For all pages you visited during your search,
what do you think of the quantity of information offered?
what do you think of the layout?
what do you think of the color combinations?
what do you think of the fonts?
what do you think of the background patterns?
what do you think of the pictures?

bad ......... perfect
1 2 3 4 5
1 2 3 4 5
1 2 3 4 5
1 2 3 4 5
1 2 3 4 5
1 2 3 4 5

Please give an overall mark (from 0 to 10) for the surveyability of the web pages you visited
during your search:
.............
Please give an overall mark (from 0 to 10) for the findability of the information you had to
search for:
.............
Table 2. Questionnaire for user opinions about surveyability and findability

Subjects
The task was completed by 240 subjects, all students, 134 of whom were male and
106 female. Their ages ranged from 18 to 35, with an average of 21.8 years (SD =
2.8). Subjects were recruited from all fourteen faculties of Utrecht University except
Medicine, through a personal request by one of the researchers in a hallway, cafeteria
or computer room. Participation was voluntary and unpaid; about 60 % of the students
who were invited to participate were willing to do so.
As can be seen in Table 3, the Social Sciences had the highest representation (n = 67),
while Theology and Geophysics were represented by the lowest number of subjects
(both n = 2).

1

In the Netherlands it is customary to express judgements on a ten-point scale, for anything from
children’s schoolwork and student papers to a work of art.
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Of the 240 subjects, 33 or 14 % had used the Internet less than twice. Of these
inexperienced subjects, significantly more were female (27) than male (6) (t = 4.55,
p = .0005). There were no other significant differences that depended on subject
characteristics or on interactions of subject characteristics and scores for surveyability
or findability.
Experience with use of Internet
Used no more
Used more
Faculties of Utrecht University
than twice
than twice
Total
Arts
7
17
24
Biology
3
19
22
Chemistry
6
6
Geographical Sciences
1
46
47
Geophysics
2
2
Law
2
11
13
Maths and Computer Science
7
7
Pharmacy
9
9
Philosophy
16
16
Physics and Astronomy
16
16
Social Sciences
15
52
67
Theology
2
2
Veterinary Medicine
5
4
9
Total
33
207
240
Table 3. Numbers of inexperienced and experienced subjects per faculty

Procedure
Pilot work showed that about twenty minutes were required to perform four searches.
It was therefore decided to assign each subject only three searches so that the task,
including answering the questions, could be performed within 15 minutes. The pilot
work also showed that measuring the time in seconds was not very revealing, because
extraneous factors, such as the computer used or jams on the Internet, varied.
Therefore time was measured in minutes.
Subjects were tested in the computer room of their own faculty. Most of the
computers were Pentium 200 or faster, linked to the University network by Ethernet.
For each subject, one of the researchers restarted a computer with Netscape,
displaying the University's homepage. Possible search histories were removed.
Most subjects needed little instruction before they started their task. Some had to be
given a short explanation about Netscape and the Internet. All subjects were reassured
that we were not interested in their performance, but that we were investigating the
quality of the web pages and were interested in their personal judgement, with no
correct or incorrect answers.
The assignment was presented on paper. Subjects were allowed to ask any question
except questions about which links they should follow. They were not allowed to use
any search engine.
Subjects gave their age, gender, faculty and experience with the Internet. They then
performed the first search, observed by one of the researchers, and answered the eight
questions about this search. The homepage was restarted and the second and third
6
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search progressed in the same way. When subjects did not complete a search within
four minutes, which had been found to be ample time, the researcher stopped them
and showed them the correct path. Finally the subjects were thanked for their
participation and presented with a lollipop.

Data analysis
The mean marks for surveyability per search and the mean overall mark for
surveyability were internally reliable (Cronbach's alpha ranging from .86 to .95), as
were the mean ratings for the five aspects of surveyability per search and the mean
overall rate for surveyability (Cronbach’s alpha ranging from .88 to .96). To check
whether the different aspects of surveyability were valid indications of the subjects'
judgements, the ratings (on the five-point scale) for each of the six aspects (quantity
of information, spacing, colors, fonts, background pattern and pictures) were added
separately and averaged, and compared to the mean overall mark (on the ten-point
scale) for surveyability given in answer to the seventh question. Pearson correlations
between the ratings for the individual aspects and the marks given in question seven,
were above .30 and significant at p = .01, two-tailed, for all aspects except font.
Because this latter aspect did not contribute significantly to the average total score, it
was dropped in further analyses.
The observed data on findability, time, number of links and success, had to be
recoded on a five-point scale before they could be compared to the subjects’ marks
for findability. Time, in combination with success, was recoded as follows. When a
subject had not found the information and had used the maximum of four minutes, her
or his time was coded as zero. A code of two was given for subjects who had found
the information in four minutes, a code of three for subjects who had found the
information in three minutes, a code of four for subjects who had found the
information in two minutes and a code of five for subjects who had found the
information in one minute. The numbers of links used were, in combination with
success, recoded as follows. When a subject had not found the information, a score of
zero was assigned irrespective of the number of links followed. When a subject had
found the information, a score of one was assigned when she or he had followed nine
links or more above the minimum number of links necessary, a score of two for five,
seven or eight more links than necessary, a score of three for three or four extra links,
a score of four for one or two extra links and a score of five when the information was
found with the minimum number of links.
The mean overall score for findability (mean scores for recoded time together with
mean scores for recoded number of links) was internally reliable (Cronbach’s alpha
ranging from .48 to .84, with lower values caused by the complexity of the score). We
also established the internal reliability of the average marks given by the subjects for
findability for each search and the overall average mark for findability (Cronbach’s
alpha ranging from .81 to .89). Pearson correlations between the average scores of
findability and the average marks given to findability by the subjects were significant
(.58, p = .01), which means that these recoded scores, or data on the subjects’ actual
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performance, were valid indications for subjects' judgements about their ability to find
information.
A final score for usability of the web pages was calculated by taking the average of
the overall score for surveyability and the overall score for findability.

3.2 Results
Surveyability
All five aspects of surveyability that were found to be reliable indications of the
subjects' judgements, that is, the quantity of information presented on a web page,
spacing of text on the pages, the colors used, background patterns and pictures, were
rated between tolerable and fair (between 3 and 4 on the five-point scale) for all
searches in all search sets (see Table 4).
The averages of the subjects' ratings on the five aspects together show that the
subjects judged all of the web pages encountered during their searches to be
sufficiently surveyable. In Table 4 these averages are presented, multiplied by two to
allow comparison with the marks for question seven, which were given on a 10-point
scale (see Table 5). Averaging over all rates for all searches in all search sets gives an
overall rate for surveyability of 6.41.
Set 1

Set 2

Set 3

Set 4

Quantity of info
Layout
Color
Background
Pictures
Overall rates
Quantity of info
Layout
Color
Background
Pictures
Overall rates
Quantity of info
Layout
Color
Background
Pictures
Overall rates
Quantity of info
Layout
Color
Background
Pictures
Overall rates

Search 1
3.73 (.73)
3.20 (1.07)
3.18 (.93)
3.35 (1.07)
2.77 (.95)
6.49 (1.27)
3.58 (.56)
3.23 (1.00)
3.10 (.99)
3.38 (1.03)
2.80 (.95)
6.44 (1.11)
3.30 (.85)
3.23 (1.01)
2.75 (.93)
3.28 (.83)
2.67 (.97)
6.09 (1.02)
3.38 (.74)
3.23 (1.00)
3.17 (1.03)
3.15 (1.01)
2.93 (1.02)
6.35 (1.12)

Search 2
3.67 (.88)
3.12 (1.01)
3.33 (.82)
3.25 (.97)
2.77 (.93)
5.63 (1.34)
3.62 (.61)
3.10 (1.00)
3.22 (.92)
3.20 (1.04)
2.98 (1.02)
5.55 (1.23)
3.48 (.75)
3.08 (.93)
3.22 (.76)
3.38 (.64)
3.48 (1.00)
5.20 (1.00)
3.23 (.81)
3.27 (1.06)
3.12 (.88)
3.25 (.79)
3.22 (1.01)
5.65 (1.01)

Search 3
3.60 (.85)
3.32 (.98)
3.12 (.83)
3.43 (.93)
3.00 (.96)
5.73 (1.26)
2.98 (.93)
3.15 (1.09)
3.00 (1.04)
3.17 (.98)
3.08 (1.01)
5.43 (1.51)
3.43 (.85)
3.18 (.93)
3.02 (.89)
3.23 (.85)
2.78 (.96)
5.50 (1.14)
3.57 (.79)
3.20 (.88)
3.30 (.79)
3.28 (.90)
2.92 (.94)
5.67 (1.11)

Table 4. Mean ratings (and SD) on a five-point scale for each search in each set of
searches for the five aspects of surveyability and doubled overall mean ratings
(and SD) for surveyability, with n = 60 in each cell

The overall mark given to the surveyability of the web pages in answer to the seventh
question after each search, was slightly higher: 6.48 (averaging the marks for all three
searches in all four search sets) (see Table 5 for details).
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Search 1
Search 2
Search 3
Set 1
6.67 (1.20)
6.70 (1.27)
6.65 (1.20)
Set 2
6.68 (1.00)
6.75 (1.05)
6.45 (1.37)
Set 3
5.38 (1.29)
6.47 (1.20)
5.90 (1.43)
Set 4
6.70 (1.27)
6.23 (1.39)
6.72 (1.46)
Table 5. Mean marks (and SD) for surveyability on a ten-point scale for each
search in each set of searches with n = 60 in each cell

Pearson's correlation coefficient between the overall rate and the overall mark for
surveyability was significant (.565, p = .01).
Findability
The average time to complete a search, computed over all searches in all four sets for
all successfully completed searches was 2.19 minutes (see Table 6 for more details).

Search 1
Search 2
Search 3
Set 1
1.65 (.88)(n=52)
1.51 (.76)(n=57)
1.80 (.98) (n=49)
Set 2
1.88 (1.01)(n=56)
1.33 (.66)(n=60)
1.74 (.88)(n=39)
Set 3
3.36 (.95)(n=25)
1.30 (.70)(n=60)
1.77 (1.04)(n=43)
Set 4
1.85 (1.02)(n=49)
2.42 (.92)(n=31)
1.56 (.96)(n=54)
Table 6. Average time in minutes (and SD) taken to successfully complete the searches for
those subjects (maximum = 60 per cell) who found the information within four minutes

Overall, twenty percent of the searches were not completed successfully within the
four minutes allowed. Some searches were completed successfully by all subjects,
while one search in particular was experienced as very difficult to complete (35 of the
subjects, or 58 % percent of those attempting it, failed).
The mean number of links followed beyond the minimum number necessary to find
the information, was 2.5 when subjects were successful and 5.8 when they were not
successful (see Table 7 for more details).

Search 1
Search 2
Search 3
Set 1 Information found
1.90 (2.19)(n=52) 1.04 (2.18)(n=57) 1.55 (2.03)(n=49)
Information not found 2.00 (3.38)(n=8)
4.00 (2.00)(n=3)
5.27 (4.73)(n=11)
Set 2 Information found
4.11 (4.25)(n=56) 1.23 (2.34)(n=60) 2.08 (2.82)(n=39)
Information not found 7.75 (3.77)(n=4)
7.76 (4.05)(n=21)
Set 3 Information found
5.52 (2.92)(n=25) 0.95 (6.75)(n=60) 2.09 (3.99)(n=43)
Information not found 6.46 (4.31)(n=35) 7.18 (3.50)(n=17)
Set 4 Information found
1.73 (2.64)(n=49) 3.58 (3.64)(n=31) 2.00 (2.95)(n=54)
Information not found 6.09 (3.02)(n=11) 5.31 (3.24)(n=29) 6.50 (3.51)(n=6)
Table 7. Mean number of extra links (and SD), above the ten or eleven links necessary, used
by subjects who did and subjects who did not find the information, respectively
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The three measures, time, number of links and success, taken together as described
above, gave distinctly different scores for different searches. For example, the first
search in the third set of searches scored very low and the second search in this same
set very high (see Table 8 for more details). As can be seen in this same Table 8, the
marks given by the subjects for findability in answer to the eighth question after each
search, were slightly lower than the scores.

Search 1
Search 2
Search 3
Score
7.27 (3.37)
8.52 (2.45)
6.77 (3.64)
Mark
6.90 (1.74)
7.03 (1.23)
6.67 (1.47)
Set 2
Score
6.92 (2.71)
9.03 (1.65)
5.43 (4.26)
Mark
6.77 (1.51)
7.07 (1.10)
5.60 (2.32)
Set 3
Score
2.12 (2.72)
9.22 (1.47)
5.88 (4.20)
Mark
4.12 (1.89)
6.80 (1.54)
5.78 (1.81)
Set 4
Score
6.70 (3.69)
3.52 (3.71)
7.52 (3.48)
Mark
6.97 (1.63)
5.27 (2.02)
7.07 (1.69)
Table 8. Average computed scores (and SD) and average marks (and SD) given for
findability, for all searches in all search sets, with n = 60 in each cell
Set 1

The overall score for findability over all searches in all search sets was 6.57 (on a tenpoint scale). The overall mark for findability, averaging the marks for all three
searches in all four sets, was 6.34.
Pearson's correlation, two-tailed, between the subjects’ marks and the observation
scores for findability was significant (.591, p = .01).

Usability
The subjects’ marks for surveyability correlated significantly (.781, p = .01) with their
marks for findability. The subjects’ ratings of the five different aspects of
surveyability also correlated significantly (.212, p = .01) with the scores for the three
different aspects of findability. This correlation is low, because a comparison is made
between different types of data. The surveyability ratings represented opinions, while
the findability scores were observed. Comparison is therefore somewhat forced and
the correlation low, yet sufficient for a valid association.
The overall averages for surveyability and for findability of information in our study
correlated significantly (.510, p = .01). This correlation is inflated by the lower
correlation between the ratings for surveyability and the scores for findability
(compare above). Although these correlations could admittedly be stronger, still they
are significant and one could express usability as the average of surveyability and
findability. For the usability of the web pages of Utrecht University that were visited
during by our subjects that would mean a score of 6.45.
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4. Conclusion
A quarter of the subjects in our experiment were Social Sciences students, who are
predominantly female and who do not, in general, frequently use computers. This
explains why we had significantly more inexperienced female than male subjects. But
because we found no significant correlation between experience and any of the scores
or between gender and the scores, this phenomenon does not decrease the
generalizability of our results. It may be that the restriction that no search engines
could be used neutralized the factor of experience.
The overall score for the different aspects of surveyability was 6.41 and the overall
mark for surveyability was 6.48. Because these two measures of surveyability were
highly correlated, it seems safe to conclude that they give a valid indication of the
surveyability of the pages of a web site.
The overall score for the different aspects of findability was 6.57 and the overall mark
for findability was 6.34. These two measures of findability were highly correlated,
therefore we may conclude that they are valid measures for the findability of
information on web sites.
Finally, since the correlations between the scores for surveyability and for findability
were high, we conclude that these two aspects together may give a valid measure for
the usability of web sites. In the case of the web sites of Utrecht University, this
usability measure is 6.45.

5. Discussion
Our study gave us two types of results. The first concerns the research questions we
had about the usability of the web pages of Utrecht University and will only be of
interest to the designers of these pages. In summary, we found the web pages to be
surveyable and the findability of information on the pages to be sufficient, but neither
measure was very high. On a ten-point scale, at least as it is used and understood in
the Netherlands, a score of 6 means barely sufficient. Only scores of 8 or more reflect
good performance. The most often recurring remarks of the subjects were that the
web pages were boring, that hey contained too much information and that is was often
unclear where the links pointed.
The second type of result concerns our method. Setting subjects a search task,
observing them while they performed this task and asking their judgements about
aspects of findability and surveyability afterwards gives a reliable indication of the
usability of the web pages. Application of the method was time-consuming in our
case, because we wanted enough subjects to allow statistical analyses. Because we
employed an untried method, we needed to establish its worth. Having done so,
further application may be done with fewer subjects. Furthermore, the high
correlations we found in our study suggest another possible simplification. Because
the observed measures (time, number of links and success) and the subjects’ opinions
are so strongly correlated, researchers could decide to measure only one of these two.
One could choose only to observe subjects, at the loss, admittedly, of more specific
data about which aspect of surveyability causes the low or high findability of
information. Alternatively, one could choose to only present users with a
11
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questionnaire, but then one would have to do without the more objective measure of
findability.
Evaluation is always more time-consuming than designers would wish, and acting
upon the results even more so. However, one cannot do without if one accepts the
legitimacy of users' desires for usable web pages, or indeed wishes to ascertain the
benefit of following usability guidelines while designing web pages.
We have presented our conclusions to the persons responsible for the sites of Utrecht
University. We strongly hope that a study as reported here may be replicated next
year, with much more favorable results.
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