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INTRODUCTION

When it comes to evaluating Web sites and
other communication means, qualitative re-
search strategies are the dominant approach.
Rather than assessing the overall usability of a

Web site or document, usability evaluators want to know in
detail where usability problems occur and how these prob-
lems may be solved. Qualitative, troubleshooting methods
help uncover these problems, either by carefully examin-
ing the usage process or by urging participants to make
detailed and very specific comments (De Jong and Schel-
lens 1997). A distinction can be made between expert-
focused and user-focused methods (Schriver 1989). The
majority of the methodological research thus far has fo-
cused on the validity of user-focused evaluation methods
and on the comparison of expert-focused and user-focused
approaches (cf. De Jong and Schellens 2000). Within the
domain of expert-focused evaluation, various approaches
have been developed to enhance the quality of expert
evaluation, one of which is the use of heuristics. This article
describes an empirical study combining quantitative and
qualitative analyses to explore the pros and cons of heu-
ristics as a qualitative approach of Web site evaluation.

Heuristic evaluation has become a popular method
among Web site designers and usability professionals for
assessing the quality of Web sites (Vredenburg and col-
leagues 2002). In a heuristic evaluation, experts systemat-
ically review a Web site by judging its compliance with
recognized usability principles or guidelines (the heuris-
tics) (Nielsen 1994). Originally developed for the evalua-

tion of software applications, it is nowadays applied to all
kinds of IT applications ranging from Web sites to virtual
reality applications. Various sets of heuristics have been
developed for many aspects of Web site quality, such as
accessibility, usability, navigation, and comprehensibility
(cf. De Jong and Van der Geest 2000). It is generally
assumed that heuristics facilitate the evaluation process
and enhance experts’ skills in detecting usability problems
in a Web site.

The evaluation process may be facilitated in various
ways. Specific guidelines may complement the experts’
own knowledge about the design of effective Web sites or
may serve as mnemonic devices. Furthermore, the com-
plete set of heuristics used may raise experts’ awareness to
primarily focus on the needs of potential users or to eval-
uate particular aspects of a Web site. For instance, experts
working with heuristics about visual design may be ex-
pected to be more sensitive to visual presentation issues
and see more problems in this area than experts in an
unguided evaluation process. Heuristics may also support
experts to systematically evaluate a Web site by offering a
structured framework. A final advantage of heuristics is that
they may be helpful in experts’ communication about the
evaluation results (Van der Geest and Spyridakis 2000).
Nevertheless, little is known about the actual contribution
of heuristics in the process of expert evaluation and about
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the way experts incorporate the use of heuristics in their
evaluation process. Despite the potential advantages men-
tioned above, heuristics also provide experts with the dif-
ficulty of having to switch between the heuristics and the
Web site, thus complicating an already complex task.

Empirical research into the contribution of heuristics to
the quality of expert evaluation has been limited. Studies
by Sutcliffe (2002) and Paddison and Englefield (2004)
found that experts are not always satisfied with the results
of their heuristic evaluations. Sutcliffe also found that ex-
perts judged some of the heuristic items to be ambiguous
when they had to be used in an actual evaluation. A recent
study by Tao (2008) showed that information system pro-
fessionals recognize and know many of the Web design
guidelines available, but perceive difficulties in applying
them to a specific Web site. Experts in a study by Hvann-
berg and colleagues (2007) mentioned the heuristic guide-
lines they had to work with both as a facilitator (seven
times) and as a hindrance (six times) for detecting usability
problems.

Only two studies explicitly addressed process charac-
teristics of heuristic evaluation. Faulkner (2006) observed
that experts do not necessarily use heuristics to identify
usability problems in a Web site; some experts in her study
primarily used the heuristics to label problems they had
found solely relying on their own expertise. This might be
indicative for the task complexity of evaluating a Web site
when switching between heuristics and Web site is in-
volved. The contribution of the heuristics to the detection
of usability problems would be limited, and the require-
ment to label all problems afterward would possibly even
have a negative effect on the number of usability problems
identified. Apart from that, and on a more detailed level,
Faulkner (2006) showed that the procedure of a heuristic
evaluation may affect its effectiveness (in terms of the
number of usability problems found). One half of the
participants in her study worked for 40 min without breaks,
whereas the other half worked in four 10-min blocks di-
vided by 5-min breaks. Although some participants found
the breaks distracting, the participants with breaks proved
to be more productive in identifying usability problems.
However, regardless of the set of heuristics used or
whether or not the participants took breaks, work experi-
ence seemed to be the most important predictor of the
number of problems detected, as was also found in studies
by Nielsen (1992) and Saroyan (1993). A study by Hvann-
berg and colleagues (2007) focused on the effects of the
medium of reporting problems (paper and pencil versus a
Web-based registration tool) on the detection of usability
problems and did not find significant differences between
the two alternatives.

Several studies compared the results of heuristic eval-
uation with those of user-focused evaluation approaches,

such as think-aloud usability testing (Bailey and colleagues
1992; Desurvire 1994; Fu and colleagues 2002; Hvannberg
and colleagues 2007; Jeffries and colleagues 1991). These
studies typically focused on the overlap in problems de-
tected as well as on the total number and types of problems
found. The results of these studies are mixed: in some
cases, heuristic evaluation proved to be an effective way of
detecting user problems; in other cases, heuristics only
enabled experts to predict small parts of the (severe) us-
ability problems.

Two studies compared evaluation results of experts
working with and without heuristics, again with mixed
results. Bastien and colleagues (1999) found that experts
using one set of heuristics (the so-called Ergonomic Crite-
ria) performed better than experts using another set of
heuristics (the ISO/DIS 9241–10 dialog principles) and ex-
perts without any guidelines. Apparently, the effects of
heuristics depend on the specific list of heuristic guidelines
used. In the other study, by Connell and Hammond (1999),
no differences were found between heuristic and unguided
evaluations.

Surprisingly, no in-depth comparisons were made be-
tween unguided expert evaluations and heuristic evalua-
tions. Furthermore, the empirical literature seems to
neglect the potentially important distinction between high-
level and low-level heuristics (cf. De Jong and Van der
Geest 2000; Wright 1985). This distinction is comparable to
the distinction between goal and action rules in the field of
safety science (Hale and Swuste 1998). In the case of
high-level heuristics, experts are given a limited number of
more or less general guidelines, which are formulated as
design aims rather than as specific design specifications.
The guidelines define the goal to be achieved, without
specifying how it should be achieved. An example is the
advice to “work to ensure that users will view and notice
links” (Farkas and Farkas 2000). High-level guidelines
strongly rely on experts’ professional knowledge to assess
which design options are most suitable to achieve these
aims. In the case of low-level heuristics, experts are given a
larger set of detailed guidelines, which are formulated as
design specifications rather than as design aims. The guide-
lines define a concrete action or a required state of the Web
site. Low-level guidelines rely less strongly on experts’
professional judgments about suitable design options, but
instead are more likely to prescribe the desired action.
“Well-established cues such as underlining and the raised
‘button’ appearance should be used to indicate links. Do
not use these cues for other purposes,” is an example of a
low-level guideline (Farkas and Farkas 2000).

In this article, we present the results of a quantitative
and qualitative study in which the contribution of heuristics
was examined by a detailed comparison of experts’ evalu-
ation results with and without heuristics. The study in-
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volves a within-subjects design in which 16 participants
first conducted an unguided evaluation, and after that, used
a set of heuristics to evaluate a municipal Web site. One
half of the participants worked with high-level heuristics
and the other half with low-level heuristics. Our analysis
focuses on the annotations (the problem detections and
positive remarks) made by the experts. Specifically, the
following questions are addressed:

� What does the unguided expert evaluation tell us
about the validity of the heuristics?

� Are there any differences between heuristic and un-
guided expert evaluation regarding the number and
types of annotations made?

� Do high-level and low-level heuristics have different
effects on the annotations made by experts?
Our study contributes to the knowledge about heuris-

tic evaluation in several respects. The results from the
unguided evaluation are used to check whether the heu-
ristics concerned actually cover all relevant aspects of nav-
igation and comprehensibility. If experts implicitly use cri-
teria in their unguided evaluation that are covered by the
criteria in the heuristics, the heuristics can be said to reflect
the knowledge in the field. A comparison of the numbers
and types of annotations made in the unguided and the
heuristic evaluation will shed light on the added value of
heuristics for expert evaluations

The comparison of the effects of high-level and low-level
heuristics is a first attempt to check whether this potentially
important design feature of heuristics actually affects their
usefulness. On the one hand, high-level heuristics may be
more easily incorporated in the evaluation process (because
they are easier to memorize and because it is easier to gain an
overview of the complete set of heuristics) and may facilitate
the detection of a broader range of usability problems (be-
cause of their goal instead of action orientation). On the other
hand, low-level heuristics provide more specific cues for de-
tecting usability problems.

MATERIALS AND METHODS
Participants
In this study, 16 communication professionals participated.
Considering Saroyan’s (1993) finding that differences in
experts’ background and perspective may lead to process
and outcome differences, we kept the background of the
participating experts as similar as possible. Experts were
defined as communication professionals with a Master’s
degree in Communication Studies at the University of
Twente and with at least 1 year of professional experience
with designing and/or maintaining Web sites. Participants
were approached through the university’s alumni network.
As an incentive, they received a gift voucher and a sum-
mary of the results of the study. Participants’ professional
experience ranged from 1 to 7 years (mean, 3.5 years).

Most communication professionals worked as communica-
tion officers in commercial and noncommercial organiza-
tions (including municipalities), with responsibility for one
or more Web sites. Four communication professionals
were responsible for Web sites as part of another function
(for example, a consultant in a small firm taking on the
responsibility for a company Web site). Two communica-
tion professionals ran a commercial usability laboratory.
The participants’ age ranged from 25 to 36 years (mean,
28.5 years). Seven men and nine women participated.

Procedure
The communication professionals evaluated two parts of a
municipal Web site. During the evaluation, they had to
think aloud and record their positive and negative com-
ments using Infocus, a software program for evaluating
Web sites developed by Utrecht University. Infocus works
as a normal Web browser but also offers the experts the
opportunity to make screen shots; annotate them with
boxes, lines, and arrows; and add explanatory text if they
notice a problem or positive feature in the Web site (Figure
1). It is also possible for the research coordinator to offer
evaluators a list of annotation categories to facilitate later
analysis of the annotations.

First, the communication professionals performed an
unguided evaluation for 25 min to assess their normal
evaluation style. This evaluation was unguided in the sense
that the communication professionals did not receive any
(external) guidance as to how to perform the evaluation.
The only instruction they received was to pay special at-
tention to the navigation and comprehensibility of the Web
site. In this session, they had to assign every annotation to
the single category “General.” After the unguided evalua-
tion, they were presented with either high-level or low-
level heuristics on the navigation and comprehensibility of
Web sites (see Figure 2 and the subsection Heuristics for
examples). They were first asked to read the heuristics and
give a first impression about their usefulness. After that, the
communication professionals evaluated a second part of
the Web site using the heuristics (again for 25 min). In this
session, they had to assign a heuristic category to each
annotation. This evaluation was followed by a structured
interview on their experiences and the annotations they
had produced. In this article, we used the interviews
mainly to solve unclear annotations. In a separate article,
we will use the observation, think aloud, and interview
data to further analyze the process characteristics of experts
using heuristics.

The entire session lasted between 2 and 3 h. All com-
munication professionals except two were asked to stop
when they were still busy evaluating. Two of the commu-
nication professionals finished evaluating a section within
the time: one during the unguided evaluation (18 annota-
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tions) and the other during the heuristic evaluation (8
annotations). The sessions took place in quiet offices or
(conference) rooms at the workplace, at home, or at the
university.

Web site
The Web site used in this study was the municipal Web site
of Woerden. The target group for this Web site is very
broad, consisting of the citizens and resident organizations
of the municipality and outside visitors interested in visiting
the municipality for personal or professional reasons. The
Web site contains information about all aspects of life in the
municipality, ranging from policy information to passport
applications and from municipal taxes to sightseeing spots.
The Dutch government annually evaluates all Web sites by
municipalities, provinces, boards of public works, and de-

partments to see whether they conform to criteria of trans-
parency, service quality, participation, and accessibility.
The Web site of Woerden ranked 215th in the 2006 ranking
for municipalities (total 485 places), which makes it an
average quality municipal Web site. To ensure that the Web
site remained the same during the research period, an
offline copy was used.

Both sections used were part of the “Dwelling and
Living” domain of the Web site. One section focused on
“Garbage and Cleaning” and the other on “Education,
Sports, and Well-being.” These two sections were chosen
because of their relative length—needed for the time du-
ration of the evaluation—and their similar number of sub-
pages. In addition, the topics were general enough for the
experts not to need specialized expertise about the con-
tent. The order of the Web site parts alternated: one half of

Figure 1. Example of an annotation screen in Infocus. Note: On the left side of the screen, one sees boxes that display the
URL and title (�“Titel”) of the page, the markers used (�“Markeringen”), the coding categories for the annotations, which in
this case are from the items in the heuristics (�“Categorieën”), and the text comments about the Web page
(�“Opmerkingen”). On the bottom left, the buttons for cancel (�“Sluit af”) and save (�“Bewaar”) are placed. The top bar
contains buttons for different markers (�“Markeer”), such as box (�“Kader”), line (�“Streep”), arrow (�“Pijl”), and the color
of these markers (�“Kleur”). Note the arrows toward the unmarked links in the expanding navigation menu and the box
around the bread crumb path.
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the communication professionals conducted their un-
guided evaluation using the “Garbage and Cleaning” sec-
tion, and the other half started with “Education, Sports, and
Well-being.”

Heuristics
The heuristics used were developed by combining two sets
of research-based guidelines published in the autumn 2000
special issue of Technical communication. The first set
offers advice on designing Web site navigation (Farkas and
Farkas 2000) and the second focuses on the comprehensi-
bility of Web pages (Spyridakis 2000). Of the comprehen-
sibility heuristics, only the first three sections were used; to
maintain a strong focus on comprehensibility, the sections
on credibility and globalization were eliminated. Both sets
of heuristics consist of general criteria formulated in one or
two sentences, supplemented with several “key points” or
“effective text features.” The sentences can be seen as
high-level heuristics, whereas the key points or effective
text features are examples of low-level heuristics. To create
a high-level set of heuristics, only the high-level sentences
were used. In the low-level set of heuristics, the sentences
were summarized in a short headline, and all the key points
were presented underneath. The high-level heuristics con-
sisted of one page. The low-level heuristics consisted of

four pages. An example of high-level and low-level heu-
ristics is given in Figure 2. This example illustrates why the
length of the two heuristics differed so much. In low-level
heuristics, many more items are needed to cover the same
content as one item in high-level heuristics.

Analysis
The evaluation sessions were recorded and analyzed using
the usability software program Morae and a webcam. Mo-
rae records the desktop activity, audio, and webcam video
and synchronizes all into a single file, which can be further
analyzed. We marked every change of page to assess
which pages the communication professionals had seen, as
well as the start of all Infocus annotations to assess when
communication professionals decided to make an annota-
tion. In addition, we used the Infocus output to analyze the
content and nature of the annotations.

Although the communication professionals were asked
to write down only one comment per annotation, some
annotations did contain two or more comments. Therefore,
all annotations were first checked for the occurrence of
multiple comments. Two annotations were set aside, be-
cause they did not contain any comment on the Web site.
This resulted in a set of 466 comments that formed the
dataset for further analysis.

The first step in our data analysis involved the coding
of the annotations made by the communication profession-
als. All comments were independently categorized by the
first two authors. The coding scheme (Table 1) was initially
based on the heuristics that the communication profession-
als had used. During the coding process, this scheme was
deemed too limited, and three extra categories were added.
These categories were “Comprehension general,” “Naviga-
tion general,” and “Other.” The categories “Comprehension
general” and “Navigation general” were added because we
encountered annotations that clearly had to do with com-
prehension or navigation issues but were not covered by
items in the heuristics. “Image supports text. Image gives
more variation on the screen” is an example of such an
annotation. The category “Other” was added to account for
possible annotations that did not fit in with the navigation
and comprehension heuristics at all—for example, “It may
be a good idea to also offer the possibility to e-mail about
complaints.” All comments were also coded as either pos-
itive or negative. We used Cohen’s kappa to assess the
consistency of the work performed by the two coders.
Cohen’s kappa was 0.69 for the heuristic coding and 0.91
for the positive/negative coding, which indicates a satisfac-
tory to almost perfect intercoder reliability (Landis and
Koch 1977).

We ran a few statistical tests on the data to test whether
differences in evaluator behavior were statistically significant.

Figure 2. Example of guidance regarding comprehensibility
from Spyridakis (2000) and the corresponding
comprehension item in the high-level and low-level
heuristics.
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TABLE 1: OVERVIEW OF HEURISTIC CODING SCHEME FOR ANNOTATIONS.

Level 1 Level 2 Level 3

Comprehension
(C total)

Comprehension general (C general)

Selection and presentation of information (C1) Presentation that facilitates orientation (C1.1)

Selection of relevant and interesting information (C1.2)

Limited amounts of information per page (C1.3)

Organization of content on page (C2) Grouping of content (C2.1)

Logical order of content (C2.2)

Visually accessible and scannable content (C2.3)

Style and language (C3) Comprehensible words (C3.1)

Comprehensible syntax (C3.2)

Conciseness (C3.3)

Appropriate tone of voice (C3.4)

Navigation
(N total)

Navigation general (N general)

Design of effective links (N1) Links that are recognizable as links (N1.1)

Noticeable links (N1.2)

Clear link destinations (N1.3)

Management of large numbers of links (N2) Effective breadth/depth ratio in hierarchy (N2.1)

Combination of primary and secondary links (N2.2)

Appropriate converging of hierarchy branches (N2.3)

Interface design that reveals underlying structure (N2.4)

Provision of orientation information (N3) Orientation information on home page (N3.1)

Orientation information on lower pages (N3.2)

Augmentation of link to link navigation (N4) Sitemaps (N4.1)

Search facilities (N4.2)

Link to homepage on each page (N4.3)

Other (O total)

� The categories in level 3 were directly based on the heuristics. The categories Comprehension general, Navigation general and Other were
added based on a first analysis of the annotations.
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We wanted to know, for example, whether the types of
annotations produced during unguided evaluations are sig-
nificantly different from the types of annotations produced
during heuristic-based evaluations, and we wanted to know
whether the annotations produced during evaluations using
high-level heuristics are significantly different from the types
of annotations produced during evaluations using low-level
heuristics. Having examined similarities and differences be-
tween these different evaluation approaches, we moved to
the heart of our analysis, which is the in-depth analysis of the
content of annotations produced by the participating commu-
nication professionals. The statistical tests allowed us to con-
sider whether different approaches are significantly different;
the qualitative analysis allowed us to consider the nature of
the differences and to delve into the specific results pro-
duced in the three different evaluation approaches that we
considered.

RESULTS
We will first discuss the validity of the heuristics and then
go into the comparison between unguided and heuristic
evaluation. After that, we will address the comparison be-
tween high-level and low-level heuristics and describe in
more detail the comments in both conditions on one par-
ticular Web page. Differences were tested using nonpara-
metric tests. These statistical tests are most appropriate
when the data come from a small sample and are not
normally distributed, as was the case in this study.

Validity of the heuristics
An important criterion for the validity of heuristics is that
they reflect state-of-the-art knowledge about effective Web
site design (De Jong and Van der Geest 2000). The un-
guided evaluation data from our study can be used to
check whether the heuristics indeed cover all (or most)
relevant aspects of navigation and comprehensibility. To
assess the heuristics’ validity, we examined which percent-
age of all navigation and comprehension comments made
by the communication professionals were covered by the
specific guidelines in the two heuristics.

Of all comments regarding navigation, 69% had a clear
relation with the guidelines offered in the heuristics. This
means that the content of the annotations was very similar
to the content, and sometimes even the wording, of an
element in the heuristics. An example of this was the
annotation “It is not clear to me what I can find behind this
link. Is there more information? Or something else?,” which
is very similar to the N1.3 item of the navigation heuristics
(“Be sure that all links clearly indicate their destinations”).

Of all comments regarding comprehension, 86% cor-
responded to the guidelines in the heuristics. An example
here is the annotation “Try to make the text a bit more
scannable by separating the list from the other text,” which

even uses some of the wording of the C2.3 item of the
comprehension heuristics [“Use organizational cues to
make text visually accessible and scannable (easily
skimmed or quickly read through at a top level); and to
facilitate search tasks, comprehension, and recall. Do not
distract readers with unnecessary cues”].

Combined, the heuristics covered 78% of all compre-
hension and navigation annotations made by the commu-
nication professionals. These figures confirm that the con-
tent of the heuristics matches the expert knowledge of
communication professionals about navigation and com-
prehension and thereby confirm the relevance of these
heuristics for experts who want to evaluate Web sites on
these issues. At the same time, however, they question the
novelty value of the heuristics: given the fact that commu-
nication professionals more or less naturally adopted many
of the same evaluation criteria as those comprised in the
heuristics, the heuristics’ actual contribution to the detec-
tion of user problems cannot be expected to be very
strong. If experts are already inclined to look at the visibil-
ity of links, getting the advice from the heuristics to look at
this issue will not lead to additional problem detections.

An important omission in the navigation heuristics in-
volved possible disorientation after users had clicked a certain
link. The heuristics cover the clarity of the destination of links
but do not sufficiently cover the requirements of the destina-
tion page. For instance, communication professionals were
concerned about users’ disorientation when a link opened a
new screen, which seemed to replace the original Web site.
They also criticized the fact that users landed smack dab in the
middle of the destination place and were forced to start
looking for the desired information all over again. An omis-
sion in the comprehension heuristics involved the possible
contribution of images to help the users visualize and under-
stand the information offered. One example is: “Now that I’ve
seen page X with a photo, it might be handy to add a picture
of the blue garbage container on this page, so that everybody
knows what is meant by that.” This and similar annotations
might warrant an extra subcategory in the heuristic, “Visual
support for information.”

Comparison between unguided and heuristic
evaluation
In total, the communication professionals wrote down 466
annotations: 269 in the unguided evaluation and 197 in the
heuristic evaluation. The communication professionals dif-
fered in the number of comments they made within the same
time frame. The mean number of comments in the unguided
evaluation was 16.8 (range, 6 to 31), and the mean number of
problems in the heuristic evaluation was 12.3 (range, 6 to 28).
The trend is toward a lower number of comments in the
heuristic evaluation (Wilcoxon signed ranks test, Z � �2.93,
P � 0.005; this test result indicates that it is unlikely that the
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trend is accidental or random but rather that it is statistically
significant). The Morae footage shows that this difference may
be attributed to the time communication professionals needed
to find the appropriate heuristics to categorize their com-
ments. This categorizing time seems to have slowed them down.
In general, this may mean that experts performing a heuristic
evaluation for the first time need more time to complete it.

Subdivision in positive and negative annotations
between evaluation conditions
Heuristic evaluation may yield both positive and negative
comments on a Web site, because it also directs evaluators’
attention to areas without problems (“There are no prob-
lems with language use” translates into “The language use
is good.”). In this study, it is interesting to see that only
those communication professionals that created positive
annotations in the unguided evaluation also created posi-
tive annotations in the second round. The number of neg-
ative annotations was significantly lower in the heuristic
evaluation (10.3) than in the unguided evaluation (13.9;
Wilcoxon signed ranks test, Z � �3.22, P � 0.01). There
were no differences in the number of positive annotations
between the unguided and heuristic evaluation (Wilcoxon
signed ranks test, Z � �1.01, not significant).

Subdivision in heuristic categories between
evaluation conditions
If we look at the level 1 coding—that is, the subdivision
over the three categories Comprehension, Navigation, and
Other—significant differences were found between the un-
guided and heuristic evaluation in the number of annota-
tions within the categories Navigation and Other. The num-
ber of “Other” annotations fell from 3.3 in the unguided
condition to 1.4 in the heuristic condition (Wilcoxon signed
ranks test, Z � �2.05, P � 0.05). Surprisingly, however, the
mean number of “Navigation” annotations also dropped
from 5.5 to 3.7 in the heuristic evaluation (Wilcoxon signed
ranks test, Z � �2.11, P � 0.05). The number of annota-
tions in the category “Comprehension” did not differ be-
tween the two evaluation conditions (Wilcoxon signed
ranks test, Z � �0.83, not significant).

On the second level, there were no differences in the
number of “Comprehension” annotations per criterion be-
tween the two evaluation conditions. Within the “Naviga-
tion” annotations, however, one significant difference was
found: the number of navigation problems that did not
correspond to the specific navigation criteria included in
the heuristics dropped from 1.8 in the unguided evaluation
to 0.7 in the heuristic evaluation (Wilcoxon signed ranks
test, Z � �2.48, P � 0.05). For the other second level
“Navigation” annotations, no differences between the eval-
uation modes were found.

The number of annotations in all the third level categories

did not differ between the unguided and heuristic evalua-
tions, except for one category. These annotations involved the
heuristic C1.2 (“Selection of relevant and interesting informa-
tion”). In the heuristic evaluation, the communication profes-
sionals created significantly less annotations in this category
than in the unguided evaluation: 2.8 in the unguided evalua-
tion versus 1.5 in the heuristic evaluation (Wilcoxon signed
ranks test, Z � �1.99, P � 0.05).

If we look at the content of these C1.2 annotations,
they are usually very specific, asking for more informa-
tion regarding the topic of the page. An example is:
“Now that I have found the information [about the city
dump], I miss information about whether the garbage
needs to be presented/packaged in a special way or
not.” In the heuristic evaluation, we find several more
general annotations that copy the wording of this heu-
ristic but that do not go into details. Examples are “I miss
relevant information” and “Residents find this interesting
and useful information.” In the second case, the lack of
specificity is not a problem, but a designer needing to
remedy the first annotation will have problems deciding
what needs to be added.

Comparison of high-level and low-level heuristics
No differences were found between the high-level and
low-level heuristics in the number of annotations, the sub-
division in positive and negative annotations, and the sub-
division in the different heuristic categories.

In-depth analysis of annotations
The general trend seen in the previous section was that,
under the influence of the heuristics, the annotations were
increasingly focused on navigation and comprehension
issues covered by these heuristics. To see what this effect
does in actual annotations, we will now take a closer look
at the annotations regarding one page all communication
professionals evaluated: the “Sports Policy” Web page. This
page is a part of the “Education, Sports, and Well-being”
section and is listed at the top of the overview page and the
navigation menu, so all communication professionals were
likely to see this page early in their evaluations. It contains
a medium amount of content and has some secondary links
to related information both in the text and at the bottom.
General secondary links, such as contact, sitemap, acces-
sibility, and the link to the English language site are listed
on the right side of the page (Figure 3). Most of the
heuristics could be applied to this page.

In all, the communication professionals made 29 an-
notations in the unguided evaluation and 39 annotations in
the heuristic evaluation. Similar to the general trend of
increasing specificity, the number of “Other” annotations
dropped from 9 to 2 and the number of general “Compre-
hension” (C-general) and “Navigation” (N-general) annota-
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tions dropped from 3 to 0. In contrast with this decrease in
general annotations, the number of annotations that corre-
sponded directly to specific heuristics rose considerably.
The number of annotations that had to do with the selec-
tion and presentation of content (C1) rose from 6 to 10 and
the annotations about style and language (C3) increased
from 1 to 10. There was also an increase in the number of
navigation annotations that referred to the design of effec-
tive links (N1), which went from 3 to 7.

The drop in the number of “Other” annotations be-
tween the two conditions was consistent with the general
picture of this study, but the content of these annotations
also became more specific. The subjects of the “Other”
annotations in the unguided evaluation showed a wider
variation. They often regarded the general secondary links
on the right side of the screen (“The text button for partially
sighted people is too small”) and aspects of the layout

(“Clear, readable, no strange colors in text or background”
and “The text itself is also relatively small”). In contrast, the
only two “Other” annotations in the heuristic evaluation
were “Well-organized site, not crowded, no banners, etc.”
and “It would be convenient to open this type of down-
loads in a new window, so that when you close the down-
load, you do not close the site of woerden.nl.” The content
of these two annotations is much closer to the subject of
the heuristics. The heuristics mention that links on a Web
page should be noticeable and that the text should be
visually accessible and scannable. Both aims can be
achieved with well-structured pages that are not over-
crowded. Regarding the second annotation, the heuristics
pay attention to issues such as clear indications of the
destination of external and internal links. Saying that
downloads should open in a different window is not a big
leap from that guideline.

Figure 3. Screen shot of “Sports policy” Web page in Infocus browser. Note: The arrows in the top bar are backward and
forward buttons that function just like similar buttons in other browsers. The central white box contains the URL of the
current page and can be used to navigate to other pages by typing in an address. The camera/annotation button
(�“Bewerk”) is placed on the right. Clicking on this button opens the annotation screen as seen in Figure 1. The camera is
symbolic for the screen shot Infocus makes of the current Web page and that can subsequently be annotated in the special
annotation screen.
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In the content of the “Comprehension” annotations,
the influence of the heuristics can also be seen. Six anno-
tations in the unguided evaluation dealt with the selection
and presentation of the content (C1). Comments were
made about the amount of text on the page (three anno-
tations), its relevance to the user (two annotations), and the
desirability of publishing the address of and directions to
the town hall on every page of the site (one annotation).
Interestingly, one communication professional thought that
there was “quite a lot of text to read,” whereas two com-
munication professionals said, about the same page, it was
“short: on one page, I like that.” The two communication
professionals commenting on the relevance of the text,
both wondered about “the added value” and “the rele-
vance” of the information “for the citizen.” In the heuristic
evaluation, similar concerns about the length of the text
(three annotations) and the relevance for the citizen (four
annotations) were raised. As in the unguided evaluation,
the communication professionals in the heuristic evalua-
tion did not agree about the length of the text. One com-
mented “Short page, not a long-winded story,” whereas
number 2 thought that “this is about the maximum amount
of information I would put on a Web page,” and number 3
said “This story looks like it is too long. I would shorten it
or present a list in between.” The communication profes-
sionals making annotations about the relevance showed a
stronger agreement in their doubts regarding the relevance
of the information for citizens of Woerden.

In addition to the annotations about length and rele-
vance, three communication professionals were not satis-
fied with the content on the page and asked for more
information about specific subjects (“What are the conse-
quences? What are the changes?”).

The picture of increased specificity in the annotations is
even clearer when we look at the annotations that deal with
style and language (C3). In the unguided evaluation, only one
communication professional commented that there was
“maybe a superfluous word” on the Web page. In the heuris-
tic evaluation, however, the communication professionals
saw many more problems with the style and language. There
were problems with “difficult words” (four annotations) and
“difficult syntax” (two annotations), the text contained “un-
necessary details” (one annotation), and the communication
professionals “would choose another tone to address inhab-
itants; it is now much too official” (three annotations). These
examples show that the communication professionals sud-
denly seemed much more focused on the selection and pre-
sentation of information and the style and language used. The
use of the same terms in both the annotations and the heu-
ristics are another indication of this influence.

If we look at the annotations regarding the design of
effective links (N1), two of the communication profession-
als in the unguided evaluation commented on the quality

of the secondary links on the right hand side of the screen.
Their annotations read:

� “Certainly the navigation at the right side raises
some questions because of general terms like ‘digital
counter’ and ‘municipal guidebook’ (does not refer
to content, more to services).”

� “Introduction, is meant for English people. I don’t
think it’s very logical. I would make it more eye-
catching that this is the English version.”
On the other hand, another communication profes-

sional stated that there was “structure in the information:
links are clear.” In the heuristic evaluation, the annota-
tions were a bit more specific: five annotations regarded
a link that did not state its destination. The complaints
ranged from “It is not clear this link starts a dialog for
downloading” to “Preferably indicate the size of the file
that can be downloaded” and from “Is this a site from the
municipality or a commercial site or the like; where will
I end up or what does this site mention?” to “Use link
labels.” In contrast, judging by the annotations “The
links are clear” and “Here, links are clearly accentuated,”
two communication professionals were positive about
the quality of the links. On the basis of the annotations
given, it seems the communication professionals were
already aware of the necessity of recognizable links with
a clear, unambiguous name but that the heuristics rein-
forced this awareness and alerted them to the possibility
of adding more destination information than just an
informative link name. Under the influence of the heu-
ristics, they were more specific in their annotations.
Also, as was the case with the comprehension annota-
tions, the influence of the navigation heuristics was vis-
ible in the use of the same terminology, such as link
labels and download dialog.

To summarize, this analysis of the exact wording of
annotations has shown how the general trends from the
more general analyses can also be seen in the content of
very specific annotations. The content of the “Other” an-
notations had more bearing on the subject of the heuristics,
and the formulation of the comprehension and navigation
annotations was more specific, sometimes even using the
same terminology as the heuristics.

DISCUSSION
The results of our study confirm the validity of the heuristics
on navigation (Farkas and Farkas 2000) and comprehensibil-
ity (Spyridakis 2000): both heuristics strongly reflect the state-
of-the-art knowledge that the communication professionals in
our study brought to the unguided evaluation task. At the
same time, however, our results raise questions about the
practical usefulness of the heuristics in this particular setting.
A remarkable result is the decrease in the number of annota-
tions between the unguided and heuristic evaluation, because
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the communication professionals needed time to find the
appropriate heuristic to label the annotation.

This does not necessarily correspond to a structural
disadvantage of heuristics but underlines two unfavorable
aspects of the heuristic evaluation under study, which must
be considered by organizations and professionals who
think of adopting heuristic evaluation. First, the practical
usefulness of heuristics depends on their validity and nov-
elty value, and there is often a tension between the two
criteria. The heuristics used in this study proved to strongly
reflect the knowledge in the field about navigation and
comprehensibility but had relatively little novelty value for
this particular group of communication professionals. The
usefulness of heuristics can only be assessed by consider-
ing the prior knowledge and evaluation practices that com-
munication professionals already have. Second, the practi-
cal usefulness of heuristics will probably enhance when
communication professionals become more experienced
with them. Heuristics will probably be more beneficial
when organizations or experts have adopted them as a
standard evaluation procedure for many Web sites and/or
when they are introduced in an educational program.

Another important effect of the heuristics is that they
seemed to focus experts’ attention to navigation and com-
prehensibility. The heuristics seem to cause communica-
tion professionals to limit their attention to issues that fit
within the framework of the heuristics. Two results are
indicative for this phenomenon. One indication is a drop in
the category “Other” annotations between the unguided
and the heuristic evaluation. The use of the heuristics did
not lead to the detection of more navigation and compre-
hension problems but to a decrease of problem detections
that did not correspond to “Navigation” and “Comprehen-
sion.” The heuristics narrowed the experts’ attention for
user problems, or, more positively formulated, gave them a
clearer focus. Another, more unfavorable, indication is the
decrease of navigation annotations that did not correspond
to the specific navigation guidelines. Working with the
heuristics narrowed the communication professionals’
views on the various aspects of user-friendly navigation.

The distinction between high-level and low-level heu-
ristics did not seem to have any impact on the annotations
of the communication professionals in this study. We can
only speculate on the reasons for this finding. This might
be because of the short period between the introduction
and the use of the heuristics. Maybe with a longer training
period or a longer duration of the evaluation, the influence
of the type of heuristics will be more pronounced.

Limitations of the study
This study has two limitations. First, the experts had to use
the heuristics immediately after receiving them. They had
difficulty finding a modus operandi in integrating the heu-

ristics into their evaluation process. Maybe with more time,
the use of heuristics would have become more natural for
them, and they would have had the chance to internalize
(parts of the) heuristics. This might speed up the evaluation
process and lead to more, and more diverse, annotations.
In future research, we will therefore focus on more struc-
tural ways of using heuristics to evaluate Web sites. Sec-
ond, the assignment to think aloud may have affected the
communication professionals’ evaluation process in both
conditions. It is not likely that the cognitive load on the
professionals was too high, because the evaluation of Web
sites was not a very novel or complex task for them.
However, the assignment to think aloud probably slowed
down the evaluation process and might have urged partic-
ipants to work more systematically than they would have
done in normal evaluation settings.

Practical implications
Practitioners who consider conducting a heuristic evalua-
tion of a Web site for the first time need to be aware that
this may take up more time and energy than an unguided
evaluation from their own expertise. In addition, the sub-
ject of the heuristics needs to be chosen carefully, because
their focus will be mostly limited to this subject. However,
if professionals find a modus operandi for incorporating
the heuristics in their work process, heuristic evaluation
may be a valuable method. Such a modus operandi could
be a combination of the unguided and heuristic evaluation,
in which each page is first scanned for problems that “jump
to the eye” and subsequently evaluated according to the
(order of the) heuristics. In addition, after the evaluation is
completed, the annotations of both unguided and heuristic
evaluations can be categorized according to the heuristics
to achieve a more structured discussion of the results. TC
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