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Different appr 5 are usually adopted in order to evaluate
the usability such as usability testing, cognitive walkthrough
and heuristic evaluation in addition to the inquiry methods;
surveysand interviews. Therefore, this study aimsto examine
the effectiveness of the heuristics evaluation after adopting
participatory heuristics evaluation and breaking them into
guidelines with more details and explanations for each set of
heuristics.
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Usability testing is one of the common usability
evaluation methods. Although it is claimed to be costly and
time consuming, yet it usually produces satisfactory results
(Lindgaard and Chattratichart, 2007; Isa et al., 2014). Also it
needs a set of tasks to be performed by a number of users.
Nielsen (2000) and Bevan et al. (2003) suggested that 5 users
are enough to reveal 75% of the usability problems. However,
this argument was challenged by a number of researches
Mueller et al. (2009) and Lindgaard and Chattratichart (2007)
who found that 5 users are only able to discover up to 35% of
the usability problems. But at the same time, 5 users are
enough to evaluate usability problemsif the cost and time are
seriously considered. Cognitivewalkthrough systemisanother
usability evaluation method which needs a number of experts
based on apredefined set of tasks. It isalso described as quick
and efficient method. Besides, it is not popular as heuristic
evaluation and again needs expertswith different background.
Heuristic evaluation is a popular method among usability
practitioners and was proposed by Nielsen (1995). Some
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researchers described it as a fast, cost-effective and effective
method for revealing usability issues (Shazeeye and
Shanmugam, 2007; Geng and Tian, 2015). Allen et al. (2006)
and Hvannberg et al. (2007) stated that 3-5 evaluators are
required to perform heuristic evaluation session in order to
check the targeted interface or system based on a set of
heuristics. Also, they are supposed to have HCI background in
order to eliminate any issues of misconducting the evaluation
process. Recently, thismethod wasccriticized duetoitsgenera
level of application and being an old heuristic so its
applicability is questioned (Geng and Tian, 2015). Experts
with different background is expected to offer morevalidity to
the results as it is claimed to be a subjective assessment
method (Allen et al., 2006; Hvannberg et al., 2007).

Integrating one or more than one usability evaluation
methods will certainly offer better quality results. But it is
considered asacostly decision if multiple usability evaluation
methodsareadopted. Therefore, itisrecommendedtoimprove
oneof the limitations of these methodsin order to increasethe
effectiveness of any method involved. Therefore, this study
aimed to adopt a Participatory Heuristics Evaluation (PHE)
with more guidelines and descriptions to examine the
effectiveness of this method.

Sivaji et al. (2011) explored usability evaluation methods
and the ways heuristic evaluations can be improved. The
proposed an automated tool to save evaluator's time a
procedure automation was the clear objective. They &
claimed that the effectiveness of heuristic evaluati
is feasible after automation of th i
However, they needed a group di
evaluator’s comments and evaluations.
that the saved time could be u
more usability problems. How
improvethe method its
method application. P
how participatory
health information

Edwal 2008) presented a case study to assess a
commercial elee ealth record usability. They attempted
to improve the heuristic evaluation effectiveness through
adopting heuristic walkthrough method. The evaluation
process was divided into two stages. The first one is a
task-based evaluation. The second stageis*“free-form” where
the evaluators check how each heuristic is applied in the
targeted system. They also used the achieved results as an

input for the second round of the system design to avoid future
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usahility problems. They recommended paired evaluators’,
knowledge about the targeted system and different experts
backgroundsto improve the effectiveness of the used method.
While, Masip et al. (2011) conducted an interesting research
to apply the current heuristics on two real experiences to
examine the applicability of the current heuristics.
not able to utilise al the heuristics as some of th
applicable. Moreover, they produced 16 catego
extensive literature review. Later on,
were conducted to examine the propo!

the need for
lity evaluation.
pes of development of
ever, theimprovement

uators.
stem’s usability can be achieved
usability eval uation techniquessuch

dUal technique application can also questioned dueto
number of limitations for each of the usability evaluation
niques. Thus, improving the effectiveness of one of these
hniques can be described as avery useful way. Thiscan be
achieved by developing the traditional heuristics by adding
more heuristics and breaking each heuristics with more
explanation. This approach has been recommended by a
number of researches in different ways and criticized the
traditional heuristics due to its broad level and inadequate
details (Chen and Macredie, 2005; Muller et al., 1998;
Alroobaea et al., 2013).

The developed heuristic evaluation is based on the
traditional heuristic evaluation and participatory heuristic
evaluation which includes more descriptions for each
guideline. Thiswasdonethrough anintensiveliteraturereview
to the related work (Chen and Macredie, 2005; Muller et al.,
1998; Alroobaeaet al., 2013; Masip et al., 2011; Sivgji et al.,
2011). The developed guidelines adopt both process oriented
and product oriented paradigm in order to cover the various
aspects of the system and to support the process of human
work as described in more detail in Table 1. The explanation
for each heuristic can also maximize the opportunity of
usability problems detection (Chen and Macredie, 2005).
Therefore, this study aims to improve the effectiveness of
usability eval uation method through improving the drawbacks
of traditional heuristic evaluation.
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Table 1: Developed heuristic evaluation

Table 2: Itemsin questionnaire developed for personal interviews

Heuristics and guideline descriptions: The system Rating Description

System status Not a usability problem at all
Informs users of their current location 1 Superficial problem

Informs users of what can be done at the current location 2 Minor problem

Informs usersto go if an action istaken 3 Major problem

Match between system and thereal world match 4 Usability disast

Speaks users' language
Follows real world conventions

Presents the information in anatural and logical order

User control and freedom

Allows usersto perform , undo and redo tasks

Avoids unexpected actions

Consistency and standards

Hasaconsist set of words and actions

Standardizes its terminologies and actions (color, size, font)
Error prevention

Prevents from happening

Provides clear error messages

Guides usersin case an error has occurred

Recognition rather than recall

Provides clear options and actions

Hel ps users not to memorize or remember

Externalizes the information through visualization

Flexibility and efficiency of use

Tailors actions based on users preferences

Can be used by different type of users (disabled, low experiences)
Has shortcut for frequent tasks and actions

Aesthetic and minimalist design

Shows only the needed information

Does not distract users through irrelevant actions

Help usersrecognize and recover from errors

Uses precise error messages

Indicates the errors occurred

Uses plain, polite and informative language
Help and documentation
Provides help whenever its needed
Provides easy to search features
Has embedded help in its contents
Emer gency exit

Allows usersto leave the unwanted stat
Allows users to make their decisio
current location
Usersskills
Supports and enhan
Extends and supplemen
Pleasure and respectful
Enhances users experienct

recruited who have at least computer sciencesdegree and have
previously conducted a usability evaluation. They were
introduced to the proposed work and to the targeted system
which includes the tactics to approach to the concerned
person and to explain the study objectives for their welfare.
They were provided the developed heuristic evaluation
sheets in order to carry out the study in their preferred
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time. They were aso asked to return the
sheetsback withinaweek. Thefollowing
were used by each evauator. The
procedure followed was that recommend
who stated that usually 3-5 eval
heuristic evaluation. Thequesti
interview and data recording
Table 2.

Each problem
above scale. In ca
expected, th
calculated

d on heuristics. In addition, the usability testing
2 benchmark for this study.

Evaluator’'s performance: Overall, 38 usability problems
eidentified by all the5 evaluators. Out of these, 7 usability
oblems were described as usability disaster. While, another
7 usability problems were rated as major problems. The
evaluators also reported that 10 and 14 usability problems
weredefined asminor and superficial problems. Table 3 shows
the evaluator’ s performance.

It can be seen from Table 3 that evaluator No. 5 scored the
lowest performance as the detection rate was 50%. This type
of explained guidelines enabled the evaluators to identify
usability problems. It was claimed by 2 evauators that the
guidelines and their subsequent explanation guided them to
more usability issues. It aso helped them to concentrate more
on each aspect of thetargeted interface. Although the range of
the detection rate was not high (50-68%), yet it is acceptable
for evaluator's performance in the traditional heuristic
evaluation method where 4 evaluatorswereableonly to reveal
20% of the found usability problems (Nielsen et al., 1998).
The improved heuristic can be claimed if it maximizes the
opportunity for the evaluators to explore more about the
targeted system. The study results may suggest a solution to
overcomeoneof themain criticismsof thetraditional heuristic
evaluation asits broad and general guidelines. Moreover, this
can mislead the evaluators where subjective assessment
occurs.
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Fig. 1: Number of usability problems found based on heuristics

Table 3: “Evaluators’ performance based on the developed heuristics

evaluation
Evaluator
Problem rating 1 2 3 4 5
Disaster 7 6 6 2 6
Major 7 3 3 1 1
Minor 9 9 8 7 1
Superficia 3 7 6 14
Total 26 25 23 24
Detection rate (%) 68 65 60 63

These problems were noticed by majol
This could be justified as the targeted sy
in-house. This might be the
usability problems rel
example: The users
conditions each ti
doesnot need time
the design princi
prevention, help user
5 usabili

r example, in this case, the
and also failed to provide

in the targeted system did not have
can be described as the main reason
for these issues related to error prevention, help users
and pleasure interaction heuristics. Figure 1 shows that
how many usability problems were found by each
heuristics. Table 4 shows interesting results as there were
usability problems linked to more than heuristic. The
evaluators declared that the description for each heuristic
helped them to uncover more usability problems. They
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explained that the emed to draw

Inspect th

sed either through heuristic
ility testing. In this study, user testing was
to examine the effectiveness of the
uation. As reported earlier in this
lems were detected but clearly it is

really diffic
problemsr

offer morevalid results. Out of thetotal users, five
wererecruited as arepresentative sample of the targeted users
r the system. A total of 6 tasks representing the main system
ctionswere assigned to 5 usersto be performed. They were
supervised by a usability expert to take all the notes and their
comments. Quantitative usability data of the user testing was
ignored as the main purpose of adopting this method was to
useit asabench mark for the developed heuristic evaluation.
The usability problem number and type were the main
objective of applying such technique. Also, 43 usability
problems were detected and only 7 unique usability problems
were reported. But they were neither usability disasters or
major usability problems. All the usability disaster and major
problems detected by the devel oped heuristic evaluation were
aso identified by the usability testing. This implies the
effectiveness of both the usability testing and the developed
heuristic evaluation methods. Although the study results can
not be generalized but it indicated satisfactory results can be
achieved from heuristic evaluation method.

Overall, the developed heuristic evaluation in this study
found that 84% of the total usability problems were found by
both methods. If this percentage is compared to a number of
available studies that adopted only the traditional heuristic
evaluation method according to Thyvalikakath et al. (2009)
and Tana et al. (2008), then it can clearly be claimed that
adopting participatory heuristic evaluation with guidelines
explanations can seriously influence the effectiveness of
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Table 4: Found usability problems based on participatory heuristics evaluation
Heuristics  Problems’ descriptions

1 It does not tell the users hislocation and how to use the system asiit’s the first system to be used for its purpose
4-13 Users are expected to agree for terms and conditions each time they visit the main system homepage
4 Inappropriate use of color for log in and log out buttons (red and bold colour used)
4-7-13 Users who are not able to use the Arabic version, they have been given a different link to login to the English version
59 Error messagesare not informative. They informthe users*you are not all owed to book an appointment with acertain doctor in acertaiatime” Users
are expected to try again and work out the reasons
3 Leaving appointment page will cause disappearance of all the data have been entered by the user
59 Conflicting messages. If a user is booking an appointment, “there are no available appointments’ message is always appeared
15 The system does not inform users all the data and information are private and secured as the system automatically shi
to the user who login
34 All the system news and announcements are designed poorly (using aflash technology with anew page). Onceitsclick
new browser and go back to his current status

4 Sign out button is positioned in two places (at the top right and next to the user log in details)

heuristic evaluation. Inthisstudy, it'sclear that the addition of Bevan, N., C. Barnum,
more heuristics with their descriptions can benefit the D. Wixon, 2003,
traditional heuristic evaluation. Theinteresting finding in this
study wasthat both the methods applied were ableto reveal al
the usability disaster and major usability problems. Thiscanbe
al so seen asanindication of the effectiveness of the devel oped
heuristic evaluation.
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