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Abstract. Varying contexts of use make the usability studies of mobile devices
difficult. The existing evaluation methods, such as Heuristic Evaluation (HE),
must be redesigned in order to create more awareness of the mobile context.
Through the reworking of existing heuristics and use of written use scenarios,
there have already been some promising results. In this study the context of use
of mobile devices was examined with written scenarios. The main target was to
improve the reliability of HE by increasing the number of right predictions and
reducing the number of false positives produced by the evaluators. The results
seem to differ from those of a previously conducted study as the scenarios did
not improve the HE regarding the numbers of false positives or accurate
predictions. There is a need for more research regarding the possible benefits of
different scenarios and other factors that affect the outcomes of HE.

Keywords: Heuristic evaluation, scenario, context of use, mobile device, false
positive.

1 Introduction

The rapid evolution of mobile devices is constantly bringing new challenges for us-
ability experts. Traditional evaluation methods which were mainly designed for desk-
top computers cannot take into account all the factors of mobility and varying con-
texts of use [1]. This includes Heuristic Evaluation (HE) which is a very popular
evaluation method in the industry [2]. In HE a usability expert studies the product in
order to find usability issues on the basis of a list of usability guidelines. Perhaps the
best-known heuristics are those of Nielsen [3]. HE is considered to be quick, cheap
and easy to learn [3, 4].

The use of written scenarios during the HE of a mobile device can help evaluators
to become aware of the context of use [5]. However, one must note the false positives
that may occur during HE. A great number of false positives reduces the reliability of
the evaluation method as time and effort are wasted on correcting problems that
would not actually affect the end user. The reliability of the evaluation method can be
measured by verifying the predicted problems through usability testing (UT) with real
users [6].
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In this study scenarios were used in order to provide contextual information for the
evaluators. A better knowledge of the context of use of a mobile device is assumed to
reduce the number of false positives produced by the evaluators and improve the
reliability of the HE.

2 Challenges in the Heuristic Evaluation of Mobile Devices

HE has been criticized for its relatively weak ability to find usability problems and
predict their actual scope and severity [5, 6, 7, 8]. Experienced evaluators place them-
selves in the position of an inexperienced or an expert user. In psychology it is a
common opinion that introspection is not an objective method [9]. This suggests that
evaluation methods based on introspection are not reliable.

An evaluator using HE, or any other evaluation method, has to bear in mind the
multiple factors that can affect the outcome of the evaluation. Table 1 presents factors
that have been shown to affect the results of HE.

Table 1. Empirical studies have shown that the factors presented here can affect the outcome of
heuristic evaluation. Note that the target of using scenarios or a realistic environment is actually
to increase the evaluator’s knowledge of the context of use.

System evaluated

Evaluation method Evaluator characteristics .
and its context

Education or job experience in
Heuristics used (heuristics usability area [3, 11]

for mobile computing) [1]
Experience with the application

Number of evaluators domain [1, 3, 5, 11] Evaluation environ-
[10, 11] ment (laboratory vs.
Experience with the real context) [5]
Scenarios [5] heuristics used [1]
Time spent on evaluation Knowledge of the context of
[7] use (user, environment) [5, 6]

Different heuristics (Nielsen vs. Gerhardt-Powals) and media used for reporting
usability problems have been studied, but these did not have significant effects on the
results [7]. The importance of evaluators’ understanding of the heuristics used and the
method itself has been discussed [6, 8]. Still, in order to maintain the fast and inex-
pensive implementation of the method, it is not yet clear what manner of training
would be the most appropriate. The criterion for judging evaluators as experts or
novices in the usability area also lacks a definition [12].

The main challenge in the usability evaluation of mobile devices is their dynamic
context of use. Important context types include location, identity, time, and activity
[13]. As it is not possible to cover all possible use situations during the evaluation,
one must choose the ones relevant for the study.
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3 Scenarios in the Heuristic Evaluation of the Mobile Device

A study by Po’s et al. [5] proposed a method called Heuristic Walkthrough (HW) that
combined scenarios of use with Heuristic Evaluation (HE). They created five scenar-
ios which were located around a university campus. A handheld pocket PC was
evaluated by four usability experts using the HW method and four using the HE
method. Scenarios seemed to help evaluators to shift their viewpoint from a technical
evaluation towards the user’s point of view and also predict more critical usability
problems. What was not studied was the validity of the predicted usability problems.
In order to truly measure the reliability of the method, the predicted problems should
be verified with real users in usability tests (UT) [6, 7].

In this study scenarios were first used in UTs with users and then by usability ex-
perts during the HE of a mobile device. The results were compared in order to verify
correctly predicted problems and false positives produced by the evaluators. The
detailed setting of the study is described below.

3.1 Setting for the Study

The mobile device chosen for the study was a Nokia N95 mobile phone using the Se-
ries 60 operating system [14]. Four different scenarios were designed for a university
context that was familiar to the author. The scenarios were situated in different loca-
tions around the campus and the UT was carried out in these locations. The first sce-
nario happened in a usability lab and concentrated on teaching the basic features of the
NO5. The second scenario was located outside in a parking lot, the third in a noisy
canteen, and the fourth in a walkway along the lakeside. The last scenario involved
walking while using the device. Tasks varied from simple phone calls and text mes-
sages to tasks requiring multitasking and the use of a camera, map and GPS.

Here is an example from Scenario 3: You are Johanna, and you are 25 years old.
You study at the department of computer science and information systems. It is Friday
afternoon and you are in the university canteen. There is a lot of noise as people are
having lunch. You are waiting for your sister to come from a lecture because you are
both going to go to your friend Kati’s housewarming party in Tampere. While wait-
ing, you ponder the next week’s program and remember that you have a meeting with
your thesis supervisor next Monday. You decide to create an appointment in your
phone’s calendar.

The study consisted of a usability test (UT) and two heuristic evaluations (H1 and
H2, the latter with scenarios) as shown in Fig.1. The UT was conducted first in order to
avoid the knowledge of the HE results guiding the author’s observations during the
UT. The UT was carried out with the users in realistic use contexts and written scenar-
ios were used at the scene. Ten university students aged 20-28 (M=23.7; SD=2.5)
participated of whom six were female. None had previous experience of using the N95,
but six participants had used mobile phones with Series 40 or 60 operating systems.

The HE sessions were conducted by two groups of four usability experts. The
groups were created so as to be similar on the basis of a preliminary questionnaire.
The experience of HE and mobile devices and knowledge of Nielsen’s heuristics were
investigated. The participants were researchers from universities and usability special-
ists from IT companies. Everyone had experience of at least three expert evaluations
and knew Nielsen’s heuristics very well or quite well.
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Fig. 1. The research structure. The heuristic evaluation (H1) and the heuristic evaluation with
scenarios (H2) were carried out after the usability test (UT) results were analyzed. Problem
comparison revealed false positives and usability problems that had been correctly predicted,
had not been predicted by the evaluators (UT New problems), or were not in the scope of the
tasks in the UT (H1 & H2 Unverified problems).

The first group (H1) acted as a control group and was given a simple list of fea-
tures to evaluate, while the scenario group (H2) used the same written scenarios as the
students in the UT. The N95 features that were evaluated were the same in both
groups.

The resulting lists of predicted usability problems from the HE groups were com-
pared to the observed problems list from the UT. Correctly predicted problems, false
positives and problems found only in the UT were counted. Predictions related to N95
features that were not part of the UT could not be verified as true or false and were
separated from the results as unverified problems.

3.2 Progress of the Study

Usability test with scenarios. The pretest questionnaire for choosing the participants
was conducted via email. The test session started in a lab room with introductions and
a questionnaire about previous experience with Series 40 or 60 phones. After a short
briefing the first scenario was presented on paper. The participant was asked to think
aloud during the test and was not assisted unless helpless for several minutes. An
assistant videotaped the session and the author was responsible for all interaction with
the user. A video feed from the N95 screen was captured by screen recording software
(Fig. 2) and was sent wirelessly to a laptop that the user carried in a backpack (Fig. 3).
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Fig. 2. Usability test session in a university canteen (Scenario 3). Video from the camera and
the N95 screen shown on the left were merged afterwards to help the analysis of the detected
usability problems.

Fig. 3. Scenario 4 included walking by the lakeside. When it was raining, the author held an
umbrella for the participant. Cold weather made the usability testing challenging as users had to
wear gloves while using the device.

Scenarios 2 and 4 were carried out outdoors and read aloud by the author so that
the user’s hands remained free to use the device (Fig. 3). At other times participants
read the tasks by themselves (Fig. 2). After the last scenario the participant answered
a short questionnaire about the usability of the device. The answers were talked
through together and the participant was rewarded for her/his contribution.

The test videos were carefully studied by the author and all the mistakes, problems
and comments were listed. Usability problems were graded as slips and problems.
Slips were made by mistake (e.g. pressing the wrong button while writing) and were
quick to fix (a few seconds). Other events were graded as problems. These included
getting lost in menus, negative comments, and long times needed for consideration. It
would have required each user to watch their own performance afterwards to judge if
pressing a wrong button was a matter of the small keyboard or the result of an error of
thought. Using any subjective problem ratings would also have required several re-
searchers and discussions to have been more reliable. As this was not possible at the
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time, greater emphasis was placed on objectively counting the numbers of similar
problems between different users.

Heuristic evaluation with scenarios. A preliminary questionnaire was administered
via email to choose usability experts for both study groups. Instructions were sent at
least 2 days before the HE session. The material included a list of Nielsen’s ten
heuristics [3] and an example of a problem reporting form. For each predicted
problem the evaluator had to select the heuristics that had been violated and the
severity ratings in two different scales (a 1-4 scale and a fourfold table) on the basis
of those presented by Nielsen [15].

The HE session started with a questionnaire about previous experience with similar
operating systems. The problem reporting form was explained in detail. Next, the
scenarios or a list of features were presented to the evaluator, depending on the
evaluation group. The evaluators were asked to report any usability problems they
would predict that both new and experienced users would have. The author answered
any questions about the N95 functions during the evaluation session. Each evaluation
finished within the allocated 3 hours.

3.3 Results

The UT revealed 290 observations of problems. These were categorized as 65 differ-
ent usability problems of which 10 counted as slips and 55 as problems. 36 of the total
of 65 were rated as unique as they were experienced with only one user.

Table 2. Results from the heuristic evaluations after the predicted problems were verified by
comparing them to the usability test results

Evaluator gr(;lgie(ftt;zl/ poFsEilzis\?es 523?32?2 Total
problems
- : 10 1 3 14
Control 2 5 2 3 10
group 3 ! 2 H
A . 4 0 11
Total 30 8 8 46
Mean 7.5 2 2
D 2.08 1.41 1.41
2 5 5 5 3 13
Scenario 6 7 7 ! 1
group 7 9 0 1 10
8 4 2 2 8
Total 25 L ! %0
Mean 6.25 3.5 1.75

SD 222 3.11 0.96
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The HE control group H1 reported 51 problems (M=12.75; SD=1.71) and the sce-
nario group H2 reported 47 (M=11.75; SD=2.87). The difference was not significant
(t=0.599; p>0.05). When the predicted problems were analyzed, it was noticed that a
single problem reporting form could actually contain problems from several of the UT
problem categories. In these cases the reported problem was divided into several pre-
dicted problems with the same severity ratings and violated heuristics. There were
also 9 cases where one evaluator had reported several problems that would fit into
only one of the predefined UT problem categories. For example, the problems that
users had when turning on the main camera had been categorized as one problem. For
these predictions the mean value was counted for the severity ratings and all the vio-
lated heuristics were included. This process was repeated for each evaluator. After the
analysis there were 46 predicted problems in both groups. 15 predictions could not be
verified, because they were not within the scope of the UT scenarios. These predic-
tions included N95 features that were not used by any of the UT participants. The
results after the verification of the problems are presented in Table 2.

H1 outperformed H2 but the difference between the groups was not significant in
terms of correct predictions (t=0.822; p>0.05) or false positives (t=-0.878; p>0.05).

Correct predictions in the HE were studied without the problems that were rated as
unique or slips in the UT. The remaining problems occurred more frequently with
different users and can be considered more severe. Table 3 shows that H1 made more

Table 3. Correct predictions from the heuristic evaluation, excluding problems that were rated
as unique or slips in the usability test

Evaluator pre(tijijc(z;:;t/]izhout Sv(i’:}rlz‘;ttl}t’hiriiii(gss
pfol;,rl];?:ll: problems and slips
H1 1 7 -
Control 2 5 S
group 3 6 X
4 6 3
Total 23 2
Mean 5.75 5
SD 0.96 1.63
H2 5 3
Scenario 6 4
group 7 5
8 4
Total 16 s
Mean 4 3.75

SD 0.82 0.5
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correct predictions. Without the unique problems the difference was significant
(t=2.782; p=0.032). Without the unique problems and slips there was no significant
difference according to the Mann-Whitney test (Z=-1.348; p>0.05).

35 problems from the UT were not predicted in the HE. Only two of these were
closely related to the environment: bright sunlight made the phone screen difficult to
read and the keypad was troublesome to use in cold weather with gloves on. Perhaps
the scenarios did not include enough contextual cues for the evaluators to predict
these problems.

Problems with the Reliability of the Heuristic Evaluation. The evaluator effect
[10] could be seen in the HE results. The chosen severity ratings varied greatly
between the evaluators. Only one problem was rated as critical (4) by one evaluator
and another evaluator rated the same problem as small (2). None of the evaluators
chose the same set of violated heuristics for the same problem. Three problems were
reported without heuristics being chosen, which suggests that the heuristics used did
not cover all the predicted problem types.

The control group H1 predicted 10 problems correctly (of which 3 were rated as
slips) that were not reported in the scenario group H2. H2 predicted 7 problems cor-
rectly that were not reported in H1. This may be due to the evaluator effect or the
scenarios might have affected the way the evaluators examined the system.

4 out of 8 false positives in H1 and 9 out of 14 in H2 were somehow related to un-
derestimating the user’s skills. It seems that the evaluators had difficulties in estimat-
ing how much the user’s previous experience affects the use situation.

4 Discussion

The results of this study suggest that using written scenarios during HE does not in-
crease the reliability of the method. The scenarios did not increase the number of accu-
rate predictions or reduce the number of false positives. The scenarios might have had
some effect on the way the evaluators examined the device, as different problems were
found between the groups. It would have required more evaluators to do the evaluation
to be certain that the difference was not just because of the evaluator effect [10].

During the HE some evaluators would have liked to know more about the users’
previous experience with the mobile device than the scenarios described. In this study
the evaluators had to consider both new and experienced users, which made the
evaluation more demanding. Concentrating either on inexperienced or experienced
users and providing more information about the users’ skills and experience with the
device being evaluated might have reduced the evaluators’ mental load and led to
fewer false positives.

A simple list of features to evaluate seemed to produce more reliable results than
the longer descriptions of the use situations. The scenarios probably made the evalua-
tion sessions more complex and as a result the differences between the evaluators and
the number of false positives were greater in the scenario group. It is surprising that
when the scenarios limited the user group to university students, the evaluators in the
control group still performed better. Perhaps the chosen user group was too general
and scenarios would provide more help when evaluating for more specialized user
groups, such as children or aged people.
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The scenarios did not improve the HE in this setting in the way they did in the ear-
lier study [5]. This may be because of the differences in scenarios, test devices, and
analytical methods. Perhaps the scenarios used in this study failed to give enough
contextual cues for the evaluators.

What would be the best way to provide contextual cues for evaluators and how
much information is needed? If scenarios are used, should they be in the form of text,
pictures, cartoons, video, or a combination of some of these? How can the relevant
information for mobile devices be chosen and how can it be made sure that this in-
formation is valid? If planning realistic scenarios requires a great deal of information
to be gathered, then does this vitiate the use of HE as a rapid and inexpensive
method?

Another study with a greater number of evaluators should bring more information
about the merits of using scenarios with HE. Analyzing and discussing the collected
UT and HE data with other usability experts would also provide more reliable results.
Information is also needed on the ways that evaluators actually use the given scenar-
ios during the evaluation session and what the best way is to present contextual in-
formation.

For HE there are still some factors whose effects on the results would be interest-
ing to study. Does the evaluator’s motivation or spryness during the evaluation affect
the results? How about evaluator’s personal knowledge of the user group? What about
the data that are stored in the mobile device during the evaluation? Should these rep-
resent the same data as the users have when using the device? Does it matter if the
system being evaluated is used for leisure or some dangerous work where lives could
depend on its usability? And what if the system being evaluated is still a low-quality
prototype or one that is ready for the market?

There are still plenty of questions waiting to be answered about the reliability of
evaluation methods. As HE is one of the most widely used evaluation methods, im-
provements to its reliability are worth pursuing.
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