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Abstract: Research for the evaluation of web-sites has already begun, however it is
proceeding at a very slow rate. The main reasons for this are, in our opinion, the attempt to
adapt existing methodolo gies to the particularities of the web, the individual structure of
web-sites and the issue of finding the appropriate evaluators. This study copes exactly with
these points and suggests a heuristic approach for the evaluation of web sites.
In our study ve tried primarily to train the evaluators in the particularities of the heuristic
evaluation; in its classic form as well as in its web-adapted form. By doing this we try to
answer the core question if we can augment the evaluators' expertise with a kind of training
prior to the conduction of the evaluation itself. Next we used webadapted heuristics, found in
relative literature and tried to clarify them to the evaluators as well. Finally the evaluators
were involved in a real evaluation of five web sites and they wrote down their comments on
appropriately prepared questionnaires.
The results from this study confirm firstly two known conclusions, that the method is
applicable to the Web and that the prior evaluators' expertise is of great importance. Yet, in
addition to these, we concluded that it is possible to augment, under conditions, this expertise
in a short way so they have an increased performance during the evaluation as well. Our main
conclusion is, however, that the used heuristic list performed inadequately, but we noted the
trend of the evaluators following a somewhat similar mode of thinking, thus providing us
with the way to adapt these heuristics in a more holistic approach to the web.

Evaluation, heuristic evaluation, human computer interface, web, web evaluation.
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Maybe the most frequently encountered evaluation method, of any entity, is the provision of a list of criteria
(heuristics) relative to this entity followed by questioning in order to express peoples' (pinions. These people
can be users or experts on the particular domain. So we distinguish between user-based evaluations, known as
"empirical evaluations" and expert-based evaluations. What can we evaluate in this way? Makrakis (1999) says
everything has to do with:

The design
The organization
The function
The result of the entity under consideration

However, a number of problems arise from this approach.
It provides all the disadvantages of the expert-based evaluations (Karat et al., 1992; Nielsen, 1993a;
Karoulis et al., 2000b).
The axes and heuristic list may become very long (Lewis & Rieman, 1994; Nielsen, 1993a). For example,
the full interface usability criteria list suggested by Smith & Mosier (1986) includes 944 criteria.
The evaluators' expertise plays a major role. (Lewis & Rieman, 1994; Nielsen, 1993b). We discuss this issue
in detail later.
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The Heuristic Evaluation

To handle these problems Jacob Nielsen and Rolf Molich started their research in 1988 and in 1990 they
presented the "heuristic evaluation" (Nielsen & Molich, 1990). The basic point was the reduction of the set
heuristics to just a few, at the same time being broadly applicable and generally agreed; simultaneously
augmenting the evaluators' expertise, and consequently their reliability. The method refers mainly to human-
computer interface evaluation, yet a number of studies (Nielsen & Norman, 2000; Instone, 1997; Levi & Conrad,
1996) have proven its easy adaptability to the evaluation of web sites as well. This study belongs to this
category.
The appropriate number of evaluators and their expertise are an issue of great importance. Researches up to now
(Nielsen & Molich, 1990; Nielsen, 1992; Nielsen, 1993b) have shown that:
1. Simple or novice evaluators. They do not perform very well. We need 15 evaluators to find out 75% of the

heuristically identifiable problems. The research has shown that 5 of these simple evaluators can pinpoint
only 50% of the total problems.
HCI experts (regular specialists). They perform significantly better: 3 to 5 of such evaluators can point out
75% of the heuristicaly identifiable problems and among them all major problems of the interface.

3. Double experts (specialists). These are HCI experts with additional expertise on the subject matter. The
reasearch has shown that 2-3 of them can point out the same percentage as the HCI experts.

The following diagram by Nielsen (1992) summarizes these statements.
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As we can see in the diagram, to point out 75% of the heuristically identifiable problems we need 15 simple
evaluators, while 3 expert evaluators bring the same result.

Adaptation to the Web

Evaluation in the web differs from the traditional evaluation methodologies in many ways, due to the
particularities of the web: every web site is an information space with non-linear structure, so two parameters,
the download time and the ease of navigation, are of great importance. In addition to this, the evaluation
procedure can be conducted by every evaluator on his/her own, redefining the notion of the "evaluation session"
and introducing the notion of the "asynchronous evaluation", since the evaluators can perform their work from
different places and at different time. Finally, in the web every evaluator is at the same time a user. Norman
(2000) presents, for example, a cognitive walkthrough (Wharton et al., 1992; Lewis et al., 1990; Karoulis et al,
2000) performed in the web, playing the role of the simple user and thus proving the efficiency of this
combination. This particular occurance on its own adds to the expert based evaluations in the web the hue of the
empirical evaluation as well, augmenting its reliability, since the combination of user-based and expert -based
approaches seems to provide the best results (Karat et al., 1992; Karoulis & Pombortsis, 2000; Karouls et al.,
2000b). The adaptation of the heuristic evaluation in the web has been already studied by researchers (eg.
Instone, 1997; Levi & Conrad, 1996) and the results are in agreement that, in general, it is effective. Other
researchers however consider that this issue has not yet been researched enough (Trochim, 1996; Lowe, 1999),
and we adopt that opinion too.
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Research Questions

Given the youth of the web technology and the speed at which the web is growing, it seems indispensable that
researchers conduct steady studies on its parameters, which are more often than not very variable. Bearing this in
mind, in this study we are concerned with the specialized adaptation issues of the heuristic evaluation to the web
and our main questions are as follows:
1. Can we, mainly, apply the heuristic methodology in the web?
2. Can the power users' expertise be augmented through some kind of "training", so that they can perform as

well as expert evaluators?
3. Is the same list of heuristics valid for the web as for the evaluation of traditional interfaces?
The first question, as already mentioned, is a point of disagreement, consequently one more piece of evidence
will strengthen either one of theses views.
Let us now consider the second question. It is known that it is possible for computer scientists to easily learn the
evaluation methodologies and apply them sucessfully (Nielsen, 1992a; Wright and Monk, 1991). But computer
scientists (the "experts") are not yet available in great numbers, so one can't argue that he/she will find someone
to conduct the evaluation. So the following question arises; can some power users be trained in heuristic
evaluation and be allowed to play the role of the expert? So our question refers in particular to how far a short
training period can help the evaluators cross this zone in a feasible time towards the application of the heuristic
evaluation methodology.
The heuristics are already broadly known and agreed, in the way Nielsen (1994b) suggests them. These
heuristics have been adapted and ommented by Instone (2000) for their application in web-based heuristic
evaluations, as follows:
1. Visibility of system status . The system should always keep users informed about what is going on, through
appropriate feedback within reasonable time.
2. Match between system and the real world. The system should speak the users' language, with words, phrases
and concepts familiar to the user, rather than system-oriented terms.
3. User control and freedom . Users often choose system functions by mistake and will need a clearly marked
"emergency exit" to leave the unwanted state without having to go through an extended dialogue. Support undo
and redo.
4. Consistency and standards. Users should not have to wonder whether different words, situations, or actions
mean the same thing. Follow platform conventions.
5. Error prevention. Even better than good error messages is a careful design which prevents a problem from
occurring in the first place.
6. Recognition rather than recall. Make objects, actions, and options visible. The user should not have to
remember information from one part of the dialogue to another.
7. Flexibility and efficiency of use Accelerators - unseen by the novice user - may often speed up the interaction.
8. Aesthetic and minimalist design. Dialogues should not contain information which is irrelevant or rarely
needed.
9. Help users recognize, diagnose, and recover from errors. Error messages should be expressed in plain
language (no codes), precisely indicate the problem, and constructively suggest a solution.
10. Help and documentation Even though it is better if the system can be used without documentation, it may be
necessary to provide help and documentation.
So the third question set in this study is if these heuristics are appropriate for the web and really efficient in the
way Instone (2000) declares them to be.

Adaptation, Organization and Conduction of the Evaluation

The evaluators conducted the evaluation in their own environment and using their own mode of internet
connect ion. The first immediate consequence is the need to train the evaluators in a written manner in all
necessary detail to fully clarify the procedure, but not to an excessive degree, so that phenomena of
discouragement occure. Therefore we prepared a booklet, which we titled "Notes to the Evaluators", consisting
of 7 pages, and describing the methodology of the heuristic evaluation by Nielsen (1992; 1994a and 1994b), as
well as its adaptation in the web, and finally the description of the procedure the evaluators had to follow to
complete their work. In addition to this, they have been equiped with another booklet, consisting of 5 pages,
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containing the web-adapted heuristics of Instone (2000) and their comments. The training material included an
"Evaluator's Notebook" as well, where the participants could note down their assessments and opinions.

Results and Conclusions

Before starting the presentation of the results of this study, we would like to emphasize that the object of this
study was not to evaluate the web sites under consideration, but to answer our research questions on the
efficiency of the method and the chosen evaluators on the web. With this view in mind, we omit the results of
the evaluations concerning the usability of each particular site. A direct consequence is that the aggregation of
the evaluators' opinions is no longer necessary, as suggested by Nielsen (1994b) in order to obtain the evaluation
results about the sites.
To proceed, we needed to group and categorize all the opinions of the evaluators in a separate supplementary
document. In this document we provide the evaluators' opinions, as well as our assessments about the different
heuristically identifiable problems. This approach can be found in the relevant literature (Nielsen, 19 92, Lewis &
Rieman, 1994) and relies on the observation that the conductors, in this case us, who are obviously HCI experts,
can point out the majority of the usability problems during the preparation phase of the evaluation, that the
evaluators will discover later on. This fact is a consequence of the discovery that a few double experts can
pinpoint most of the problems. However, in our study this issue has proved to be insignificant, because the
problems that were not discovered by us, but were found by the evaluators during the session, could be rated on
their severity afterwards and matched with the corresponding heuristics. We noted our opinions in columns, next
to those of the evaluators'.
The answers to our research questions can be given briefly as follows:
1. Can we, mainly, apply the heuristic methodology in the web?

The answer to this question is affirmative, which is in agreement with most of the studies up to now.
However, in order to apply the method effectively, the results of the following points must be taken into
consideration as well.

2 Can the power users' expertise be augmented through some kind of "training", so that they can perform as
well as expert evaluators?

Yes and no. This also confirms the results from previous studies, that report the experts performing very
differently from the simple users. However, this question is more complicated and will be discussed in detail
later.

3. Is the same list of heuristics valid for the web as for the evaluation of traditional interfaces?
The answer, according to our study, is negative. The heuristics we used seemed not to facilitate the
evaluators in their work. They stated that they "interpreted" them to be applicable in different instances, and
they provided us with some hints as well.

In more detail, heuristic evaluation performs well even in the web, yet the main issues of the evaluators'
expertise and the validation of the web-heuristics remain.
The starting point for this study was the question if we could involve only power users, eg computer science
students, instead of the difficultly in finding HCI experts. The separating line between these groups is not clear
and our study can finally only approve the results of former studies (Nielsen & Molich, 1990; Nielsen, 1992) that
suggest careful selection of the evaluators.
According to the mode of the training, four of the "successful" evaluators considered the booklet as "very lucid
and enlightening", three considered a face-to-face seminar as a better solution without an optional booklet, while
the rest had no opinion about this issue. There is additional evidence on this issue by Nielsen & Mack (1994),
that heuristic evaluation can be taught in a half-day seminar, so this proposed approach seems to be a better one.
Regarding the third question on the appropriateness of the heuristics, it was clear that the used heuristics did not
even facilitate the "successful" evaluators. On the contrary, some suggestions were made to us, as well as our
collecting the evaluators' comments which resulted in a may lucid web-adapted heuristic list that seems to be
more familiar and appears to facilitate the procedure.
Collecting the evaluators' answers we distinguished 28 categories of discovered problems. Most of these
categories adhere to one or many of the above mentioned heuristics, as already commented. However, in this list
there are categories that refer to the content of the web-site, its design as regards functionality or for not
supporting the task the user wants to perform. These issues are obviously the concern of the user-centered
design, which in the evaluators' opinion has not been applied, but is unavoidable, especially if one is designing
for the web (Lewis & Rieman, 1994). Let us mention at this stage that in the assembling of this list we took into
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consideration the results of this study and the evaluators' comments. However, the heuristics of Nielsen (2000b)
and Instone (2000), as well as the prososals of Lowe (1999), which have been mentioned earlier, still remain as
an underlying structure. Finally we also took into consideration the work of Togniazzini (2000), who proposes
criteria (heuristics), not for the evaluation process itself, but for the design of web-sites, which are very close to
the results of this study. The structure of the list we present is slightly different than usual: it consists of axes,
which contain criteria (heuristics) as follows:
Axis I: Visible system status and in correspondence to what the user expects.

1.1.: Navigation. Is it obvious where am I and where can I go next?
1.2.: Are all the icons and/or navigation possibilities visible and is it clear where they lead?
1.3.: Are all semantics clear and all functional graphics clear as to what they do?
1.4.: Is consistent language used, are international standards respected?

Axis 2: Flexibility of use and structural integrity
2.1.: Are there the necessary "accelerators" available? Can all pages be bookmarked?
2.2.: Has the site been debugged? Are there any empty areas or dangling and dead links?
2.3.: Does the site follow t he conventions of the web?
2.4.: Does the site support its exploration? Is there a site map, search function etc.?
2.5.: Can the user easily remember the stucture, the functional and navigational mode of the site?

Axis 3: Efficiency of use.
3.1.: Are the technologies wisely used? Are these technologies acceptable for all user configurations?
3.2.: Are the response times of the site in line with what the user expects?
3.3.: Does the site adhere to the independent philosophy of the web?
3.4.: Does the site provide direct access to the most common tasks one can perform in it?

Axis 4: User control, user-centered design and interaction
4.1.: Can the user completely control all the interactive elements?
4.2.: Are there the corresponding interaction elements t o the tasks that the user aims to perform?
4.3.: Is the feedback of these interaction elements of the kind the user expects?
4.4.: Does the site support all the tasks the user aims to perform?
4.5.: Can the user perform the tasks of his/her interest with minimal cognitive load?

Axis 5: Content and presentation
5.1.: Is there the right amount of information in the site (not insufficient or excessive)?
5.2.: Is there the right quality of information in the site (valid, clear, apropos)?
5.3.: Does the site give the impression of having been constructed and then left on its own?
5.4.: Is the information presented in a web-centric way, or is it just an adaptation of printed material?
5.5.: Is the information presented graphically acceptable? Easy to read?

Axis 6: Subjective satisfaction, communication and help
6.1.: Does the user feel he/she is isolated or left on his/her own?
6.2.: Is the site, in general, pleasant to use? Encourages exploration?
6.3.: Is there help, search function, external help, glossary?

The approach of building the list in axes containing criteria (heuristics) supports its application in two forms, as
it may be obvious. One is the compact form only the axes if there is a shortage of resources (time, money
etc.) or if we have very experienced evaluators available. The other one is the analytic form all the criteria for
a more detailed evaluation of the site.
Summarizing the above, we argue that firstly special care must be taken in carefully selecting the evaluators, so
that they have the nessesary expertise in computer science. Secondly, one has to follow a training approach with
a seminar in addition to the booklet and finally use our proposed list of criteria that seems more familiar to the
particular evaluator category. As a final conclusion to all the above, we believe that the method will finally have
enough potential to provide an alternative solution in a situation where there are not HCI experts available to
perform the evaluation.
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