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Abstract

The heuristic evaluation method is one of the most reported methods in the literature to
evaluate the usability of software products. However, despite its wide acceptance by the
scientific community, there is not a formal framework that can guide step by step to the
specialists on how to execute the entire evaluation process. The literature only provides
general recommendations that were established by the original author of the technique.
However, through an in-depth review of the recent studies which describe the use of this
method in the context of software applications, we have developed an own proposal. The
new approach consolidates several perspectives from different authors who have used the
method in diverse domains. This paper is focused on the validation of our new protocol to
conduct heuristic evaluations. For this purpose, an experimental case study was carried
out in the Web domain with the participation of twenty postgraduate students. The results
establish that more accurate results are obtained when a structured process is followed.

Keywords: usability, heuristic evaluation, assessment protocol, software development
process, experimental case study

1. Introduction

Nowadays, one of the most important quality attributes of the software products is the
usability [1]. The several software alternatives that are offered in the current market for a
specific purpose, especially in the e-commerce domain, force the companies to concern
about the ease of use of their systems. If a website is difficult to use, the users look for
another application immediately that allow them to achieve their goals with satisfaction.
Given that companies are progressively adopting a Web model to reach more customers
through new information and communication technologies (ICTs), the usability can be a
crucial factor. An attractive design and an understandable interface can determine the
user’s decision to prefer certain websites instead others on Internet, where there are many
websites that offer the same products and services and the distance to the competition is
as short that can be found by a simple search.

The relevance of the usability had led to the development of some methods that allow
specialists to evaluate this quality aspect of any technological interface [7]. The heuristic
evaluation is one of the most widely used techniques in the context of software [28]. This
recognized method allows the identification of a high number of usability problems by the
use of minimal resources [21]. The purpose is to offer solutions to the identified problems
in an iterative development process of the interface design.

Although the heuristic evaluation is one of the most commonly reported methods in the
literature, there is no agreement on how to perform this usability evaluation process. The
original author of the technique only provides general recommendations about the process
[20]. However, there is not a specific protocol with well-defined activities that can guide
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step by step the usability evaluation process. In this work, we present the validation of a
formal framework to conduct heuristic inspections for the context of software products,
which was developed with basis on a previous systematic literature review [6].

This paper is structured as follows. In Section 2, we describe the main concepts and
theories that were used for the development of the current study. In Section 3, we describe
our new approach to assess the usability of software products. In Section 4, we specify the
experimental design of the case study for the validation of our proposal. In Section 5, we
present and discuss the results. Finally, the conclusions and opportunities for future works
are established in Section 6.

2. Usability and Heuristic Evaluation

Usability is a widely used concept in the field of Human-Computer Interaction (HCI).
The definition proposed by the ISO/IEC 9126 is framed in the Software Engineering (SE)
and is related to the ease of use and learnability of a software product. In the standard, the
usability is defined as a quality attribute that is reflected in “the capability of a computer
system to be understood, learned, used and attractive to users” [16]. If the system fails
to cover these aspects, it is highly expected that users will look for similar applications
that despite offering the same functionality, provide a usable and understandable
interface. In the current competitive environment, where there is a large number of
available products for the same purpose, the usability becomes essential. The design of an
intuitive interface that can allow a friendly interaction for the achievement of the user’s
goals is nowadays a relevant feature. The interface design must be usable enough to allow
users to complete their objectives with effectiveness, efficiency, and satisfaction [15].

The importance of the usability in the computer systems has led to the appearance of a
series of methods whose purpose is to determine if the interface of a particular software
product is usable. These techniques are known as “usability evaluation methods” (UEM)
and allow specialists to conclude systematically if the elements and properties of the
interface design contribute to reach the desired degree of usability [3]. The test with users
or user testing has always been one of the most employed methods to measure how usable
the software interfaces are since it provides direct information about how people use the
system to identify the exact problems with a specific interface [12]. However, in order to
achieve accurate results, it can be needed the participation of a significant number of users
for the application of this method in real scenarios, involving hundreds of users in some
cases, depending on the magnitude of the software [25]. Although the participation of few
users can be considered as a poor quality assessment, the software development team has
to decide the number of users that will participate in the usability testing. The decision
will be influenced by the budget and time that is available for the project. Given that the
usability is an essential factor for the success of software products, an appropriate choice
of the number of users will be based on the in-depth analysis of the costs and benefits.

The heuristic inspection is a usability evaluation method that was developed by Jakob
Nielsen as an alternative to the time-consuming and effort-demanding user test [22]. The
advantage of this technique over the regular testing with users is that allows the detection
of the 75% of the usability problems that are present in a graphical interface involving the
participation of only three to five evaluators. However, instead of representative users of
the system, a small team of specialists is required for the execution of this technique. The
heuristic evaluation method involves having usability experts who examine all the system
interfaces and judge if they were properly designed with support on established principles
(known as “heuristics”) [21].

The usability evaluation based on heuristics has proved to be an effective method over
time, in such a way that there are numerous studies in the literature which report its usage,
especially, as part of the software development process [7]. The heuristic method provides
specialists with the possibility to identify potential usability issues in an assessment where
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only three evaluators are required. In comparison to other methods, where many resources
are essential regarding users, costs and time, this technigque turns out to be an economical
option to find the most significant usability problems of a graphical user interface in a fast
and accurate way.

2.1. Traditional Nielsen’s Approach

The original Nielsen’s proposal to carry out a heuristic evaluation does not establish
concrete steps to follow. On the contrary, it only provides general recommendations that
are used to guide the inspection process. The lack of a formal methodological procedure
has led to several authors to establish particular ways of conducting this type of
evaluation. However, in this study, we present the validation of a general protocol that has
been developed considering the different current perspectives.

Although the scholars have defined innovative mechanisms in the assessment process,
the Nielsen’s approach is still the most representative framework for the execution of
heuristic evaluations in the context of software products. In some cases, the Nielsen’s
guidelines are wrongly interpreted by the authors, leading to errors that then are visible in
the procedure is employed. In other cases, some improvements are considered in order to
increase the accuracy of the obtained results. The general guidelines established as part of
the original approach are presented as follows [21]:

e The assessment team must be defined by a set of five or at least three specialists.

According to a statistical exploration of Nielsen [23], single evaluators find only
35% of the usability problems in the system interfaces. However, if the results
from different evaluators are aggregated, it is possible to achieve better outcomes.
The analysis of several projects shows that when more than five specialists take
part of the evaluation, the percentage of new usability problems that are identified
is low. Generally, the new findings are of little relevance, or most of them have
been already recognized by the team of five evaluators. In the same way, if less
than three evaluators participate of the assessment, there is a high probability of
missing most of the critical problems in an interface.

e The evaluation team must employ the ten heuristics proposed by Nielsen for the
detection of usability issues [19]. The specialists examine the interface in order to
determine if each design element follows the established usability principles. In
case a heuristic is infringed by the interface design, the issue is documented as a
usability problem. The goal is to identify these problems and attend them as part of
an iterative design process.

e The participation of usability specialists is explicitly recommended. Although the
heuristic evaluation can be performed by people with little or no usability
expertise, which is a disadvantage from the usability engineering perspective, the
involvement of usability specialists as evaluators is highly preferable.

e At the beginning of the evaluation process, each usability specialist must examine
the interface individually. The evaluator goes through the interface several times to
determine if there are elements that infringe the set of principles. The outcome is a
list of usability problems, annotated with references to the principles that are
violated by the design. Only after all individual evaluations have been completed,
the evaluators are allowed to communicate and consolidate their findings.

3. A Formal Process to Evaluate the Usability

The new approach to evaluate the usability of software applications was proposed with
basis on a comprehensive analysis of all the recent studies which report the use of the
heuristic inspection method. In a previous work [6], we conducted a systematic literature
review to identify the most used methods to measure the degree of usability of software
products. The heuristic evaluation was the third most relevant technique after the user
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testing and the questionnaire. From 215 papers that were selected for the review process.
Fifty of them support and describe the usage of this method in the software development
process. The systematic review initially covered a spectrum of three years, considering
studies from 2012 to 2015. However, the search results were updated to include in our
analysis, papers that were published until November 2016. In order to define a formal
process with clear instructions to follow, a total of seventy-one studies were examined.
From the resulting papers of our systematic literature review, only those that illustrated in
a way or another the use of the heuristic evaluation were considered. The list of papers is
detailed in [6], but the new studies from 2016 that were incorporated to our analysis are
[41, [5], [24], [29], [18], [14], [2] and [31]. The new evaluation process was structured in
five phases according to the framework established by Hurtado et al. [27] for usability
inspection methods. In accordance with the different perspectives that are established in
the studies to carry out heuristic evaluations in the software context, we have developed a
formal protocol that is presented as follows:

1. Planning: The proposal demands the role of evaluation manager who will be the
responsible for leading the heuristic inspection of the software product. Evaluation
managers must have a high level of expertise performing this type of evaluations
since several of their planning decisions could affect the quality of the results. The
purpose of this phase is to design the inspection by establishing some criteria such
as the profile and the number of evaluators. The planning process is illustrated in
Figure 1. The specific activities are:

1.1. The evaluation manager must define the profile that the specialists must meet
to participate as evaluators in the heuristic evaluation of the software system.
According to the studies that were part of the systematic review, there are three
type of professionals that are commonly considered: (1) usability novices, with
general knowledge about computing but without special usability expertise, (2)
single experts, who are usability specialists but not specialized in the software
domain, and (3) double experts, with expertise in both usability and the domain
of the system. Although, double experts are preferred, the decision will depend
on the budget and costs that were estimated for the project, as well as on the
availability of the possible evaluation team.

1.2. The evaluation manager must determine the number of specialists that will
constitute the assessment team of the software product. According to Nielsen,
only from three to five evaluators are required to obtain valuable information
about the usability of the interface design. Around 75% of the entire issues can
be identified when three specialists participate in the evaluation. However, in
those studies that state the use of the heuristic evaluation method, the reported
number of inspectors is extremely varied. Although the majority of authors
tends to follow the Nielsen’s suggestion about the involvement of three to five
specialists, there are scenarios in which the evaluation was conducted by only
one specialist. In the same way, some studies report the participation of fifteen
and even more evaluators. It seems apparent that the more specialists involved,
the greater the number of problems that are identified. Nevertheless, from the
entire set of usability issues that are present in an interface design, only the
most severe of them are priority aspects. If most of the relevant problems can
be detected with only three specialists, then the Nielsen’s recommendation is
an advantageous option to be considered, especially for small projects where
the budget is limited. More evaluators should obviously be used in scenarios
where usability is critical or when large workflows are expected.

1.3. The evaluation manager should prepare a general description of the software
product to be evaluated in terms of usability. This information will be used to
provide the evaluation team with an overall idea about the system.
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1.4.Finally, the evaluation manager should recruit the professionals that will form
the assessment team according to the established criteria in step 1.1. This team
of specialists will be responsible for examining the graphical system interfaces
to identify design problems based on the usability heuristics.

Define the Determine the
evaluators' profile number of evaluators
Prepare a general description Recru;ii:?é?:pte:?ﬁ: tesn
of the software product rding to the
established criteria

Figure 1. Planning Phase of the Usability Evaluation Process

Evaluation Manager

2. Training: If the professionals that were recruited for the usability evaluation of the
software product have little or no experience in the process to follow or in the main
concepts of usability, they must receive appropriate training on these topics. All the
team members should become familiar with the framework we are proposing for
obtaining accurate results. The general description performed in step 1.3 along with
free exploration of the system interfaces will help the evaluation team to determine
the proper set of usability heuristics that must be considered for the inspection. The
training process is illustrated in Figure 2, and the specific tasks are described as
follows:

2.1. A special session of training must be prepared for each member of the usability
assessment team that has little or no previous experience performing heuristic
evaluations. The instruction must be oriented to explain and describe the main
concepts of usability and the fundamental purpose of the evaluation method.

2.2. All members of the evaluation team must be aware of this entire framework
that will guide the usability inspection of the software product. The evaluation
manager should inform about the workflow explaining each phase along with
the goals and the criteria that must be followed in each step.

2.3.The overall description of the software product that was developed in step 1.3
will be used to provide the team a general idea of the upcoming inspection to
be conducted. The specialists can perform a free exploration of the system
interfaces to obtain relevant information about the software that can afterward
be employed as a reference for the selection of the appropriate set of heuristics.

2.4.The evaluation team must come together to determine the most appropriate set
of usability heuristics according to the specific software domain. Several works
state that the ten usability principles proposed by Nielsen fail to cover relevant
aspects of usability when they are used to evaluate new emerging categories of
software systems such as e-commerce applications [17], transactional websites
[9], applications for touchscreen-based mobile devices [30], videogames [13],
banking systems [26], etc. There is enough evidence in the literature proving
that the conventional Nielsen’s heuristics are no longer suitable for the kinds
systems that currently exist [10]. The problem with the traditional guidelines is
that they do not consider features which are specific to the application domain.
For instance, an e-learning platform must be analyzed by considering how the
established usability degree contributes to obtain the desired educational goals
[20]. In this sense, there are several proposals to evaluate the usability in line
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with the perspective of the particular domain. The team will be responsible for
selecting the most appropriate heuristics according to the software product.

Evaluator

REPEAT FOR EACH EVALUATOR

| YES Receive training in the main |
Q—> conpcets of usability and

’ heuristic evaluation

| little experience |

in heuristic NO
evaluation?

| Svauaton® B R | J

Ewvaluation
Manager

Y

Evaluation Team

Inform all the evaluators about
this assessment protocol T
h 4
Perform a free exploration of Dﬁﬁr:;nues:zetze::;::;"j::s
the software
software

70

Figure 2. Training Phase of the Usability Evaluation Process

Evaluation: In this phase, the team members proceed to examine individually each
of the system interfaces that were considered for evaluation. The professionals that
were selected for this activity must work alone to ensure independent and unbiased
results. The purpose of this phase is for the evaluators to identify infringements to
the established heuristics which are produced because of a wrong interface design.
Subsequently, the infractions to the usability principles are categorized as usability
problems. The final result of this phase is a list of usability issues for each member
of the team that can be documented using a template.

3.1.The heuristic evaluation involves having a group of specialists who determine

if the graphical user interfaces of a software product are usable and have been
correctly designed. In order to perform this inspection, the specialists must use
a set of usability principles. The goal is to identify those elements from the
interface design that infringe the usability guidelines. In this sense, each
evaluator must examine carefully and individually the selected interfaces to
identify the usability problems that the proposed design presents. The reason
for an individual assessment is the impartiality and neutrality of the results.
Depending on the expertise of each evaluator, the inspection process can differ
one from another. Specialists with experience in the use of the established
heuristics will identify the problems at first, and then they will associate the
identified issues with the corresponding infringed heuristics. However, novice
evaluators will initially become familiar with the usability principles to begin
with the examination of the system interfaces. Novice evaluators have two
ways to proceed: (1) they can identify problems as they review each principle,
or (2) they can review the entire list of principles and identify problems
according to what they have learned. The findings should be documented in a
template, completing the following information for each identified problem:
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(@) ID, (b) definition, (c) comments/explanation, (d) occurrence examples, (e)
infringed heuristic and (f) screenshots that can evidence the problem. The
output of this phase is a list of usability problems for each member of the
evaluation team. The process is illustrated in Figure 3.

REFPLAT FOR EACH MLURISTIC

and purpose of only one of the
established set of heuristics

|dentify usability problems that are

YES Review the description, meaning
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exXpactise in the use T

of the biished

heuristics? | Examine the system interfaces . =
1o identify usability problems by ’* Associate sach identified sue with
YES | smploying previous knowledge the heuristic that is infringed i —
[ and background

Figure 3. Evaluation Phase of the Usability Evaluation Process

4. Discussion: Once the individual evaluations are completed, the team must prepare
collaboratively a single list of usability problems. In order to reach a consensus, the
team must organize a meeting where all findings must be discussed. In this session,
the team will discard the repeated issues and those which indeed do not represent a
usability problem. The session will be led by a moderator whose responsibility will
be to promote a productive discussion and an open debate, where the participation
of each team member is equal and valued. The evaluation process is described as
an algorithm in Figure 4.
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Else

4.1. The moderator verbalizes the usability issue.

4.2. The evaluator who identified the issue provides more details about the problem, even
with the help of screenshots.

4.3. The team will discuss if the issue is indeed a usability problem. For this, each evaluator
will give an opinion about the identified problem.

If the group agrees that it is a usability problem then,

4.3.1. The team has to determine if the issue was identified by more than one
evaluator.
If the issue was identified by more than evaluator then,
4.3.1.1. The evaluators who identified the issue must discuss to determine if
they have indeed identified the same incidence or if they are making reference
to different aspects.
If they are making reference to the same issue then,
43.1.1.1. They must prepare collaboratively a definition and
description of the issue.
Else
4.3.1.1.2. The new incidence should be classified as usability problem
to be discussed afterwards.
4.3.1.2. The team has to determine if the issue, in the way it was written,
express indeed the incidence to which it is making reference.
If the problem is written properly then,
4.3.1.2.1. The problem is included in the final list.
Else
4.3.1.2.2. The team collaboratively must prepare a definition
and description of the identified problem.
Else
4.3.1.3. Go to step 4.3.1.2.

4.3.2. The evaluator who identified the issue should decide after having listening to
the different points of view if he still believes it is a usability problem.
If the evaluator persists in the idea that the issue is a usability issue then,
4.3.2.1. Go to step 4.3.1.2.
Else

5.

72

Figure 4. Discussion Phase of the Usability Evaluation Process

Report: Once the evaluation team has established the single list of problems, they
must rate individually the severity and frequency of each problem that is in the list.
After this activity, they must come together again to average the individual scores.
An analysis of the standard deviation will be convenient to determine if there are
significant differences in the scores that were given to each identified problem. If
the results are sorted by severity and frequency, it is possible to identify the most
critical problems that could have a negative impact on user satisfaction. Finally, the
team must document all findings in a report providing possible solutions to the
problems that have been identified. The process is illustrated in Figure 5.
5.1.0Once the evaluation team has defined the single list of problems, the evaluation
manager must send the unified list to all the members. The purpose is that each
evaluator could then rate the severity and frequency of the identified problems.
5.2.The evaluators proceed to rate individually the severity and frequency of each
problem that was established in the single list. The degree of severity is related
to the impact of the problem on the user experience. Given that the usability is
nowadays a key factor for the success of a software product, some problems
could have a devastating effect on the popularity of the system. The purpose of
this activity is to support prioritizing and decision-making in order to attend, in
the first instance, the most relevant problems. In the same way, the frequency
is related to how often the problem appears in the interface. Some authors have
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defined their own scales to rate the severity and frequency of the problems.
However, the most reported approach in the literature is the Nielsen’s proposal
[21]. The severity ratings established by Nielsen are presented in Table I, and
an own proposal to rate the frequency is presented in Table I1 [12].

Table 1. Severity Ratings for Usability Problems

Rating scale | Severity of the usability problem

0 I don't agree that this is a usability problem at all.

1 Cosmetic problem only: need not be fixed unless extra time is
available on project.

9 Minor usability problem: fixing this should be given low
priority.

3 Major usability problem: important to fix, so should be given
high priority.

4 Usability catastrophe: imperative to fix this before product can
be released.

Table 2. Frequency Ratings for Usability Problems

Rating scale| Frequency of the usability
problem

<1%

1-10%

11 —-50%

51 — 90%

> 90%

AIWINFLO

5.3. The evaluators must meet again to average the individual scores of severity and
frequency of the problems. This activity will allow the evaluation team to find
the most critical problems, with high priority to be solved in the next iteration
of the interface design process.

5.4. The evaluators must calculate the standard deviation of the individual scores in
the severity and frequency to determine if the opinions are one from each other
markedly different. If the value of the standard deviation is high, then there are
significant differences in the perspective of how severe or frequent the problem
is. In these cases, the evaluation team must discuss the reasons for the assigned
values in order to establish a consensus regarding how critical the problem is.

5.5. A usability evaluation must be conceived as a productive activity whose results
are positive suggestions to improve the interfaces of the software product, in
addition to the corresponding usability problems. Therefore, a relevant task for
the evaluation team is to provide possible solutions to the design problems that
were identified in the system interfaces.

5.6. A usability evaluation should not be perceived as a negative criticism of the
system interfaces. Although the main purpose of this inspection is to identify
usability problems, the evaluation team must also remark the positive aspects
of the proposed interfaces. If there are good design decisions, these must be
highlighted by the evaluators.

5.7.The evaluation team must prepare a final report which describes all findings
and results of the inspection process. The document must contain the following
information: a description of the evaluated software product, the methodology
that was used for the evaluation, the unified list of usability problems, the
profile of the evaluation team members, the infringed heuristics, the most

Copyright © 2017 SERSC 73



International Journal of u— and e— Service, Science and Technology
Vol.10, No.7 (2017)

critical issues, the possible solutions to the problems, and the positive elements
of the interfaces.

3
om
<]
=
L]
= £
s Send the unified list of
p= usability problems to all the
% evaluation team members
i
- h 4
% Rate individually the severity and
= frequency of each usability problem
[ that was established in the unified list
w
'ﬁ Calculate the standard deviation
Average the individual scores of the individual scores to
to identify the most critical determine if the opinions
problems of usability regarding the severity of the
problem are highly different
E o
=2 LN Provid.e soI!Jtions to each of the
c | significant > identified problems
2 |'differences in the : L
i " assighed scores | i
E | to a specific p
w problem? YES ' Remark the positive elements
| of the interface design
| Discuss to agree how critical | \
the problems is indeed | i
l Prepare afinal report which
e describes all findings and
REPEAT FOR EACH PROBLEM results of the evaluation process

Figure 5. Report Phase of the Usability Evaluation Process

4. Experimental Case Study

In order to validate the new methodological process based on the heuristic inspection to
evaluate the usability of software products, we performed a comparative study, where the
results of using the traditional Nielsen’s approach were contrasted with the application of
the new formal evaluation protocol. The case study was conducted in an academic context
with the participation of twenty post-graduate students of the Pontifical Catholic
University of Peru (PUCP), located in Peru. The students were randomly selected from a
mandatory subject about “Human-Computer Interaction” of the Master’s Degree Program
in Informatics Engineering. Their expertise regarding the knowledge in Computer Science
was similar since all of them have attended the same courses of the curricula. However,
none of them had previous experience performing a usability evaluation.

The validation of our new proposal was carried out with the voluntary participation of
the students. They kindly agreed to contribute without expecting compensation for their
involvement in the case study. In this way, we previously informed that their performance
would not affect their grades in the course to minimize external factors that could affect
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the validity of the results. The experimental study, whose design is illustrated in Figure 6,
was conducted in November 2016.

1. Participants were trained in the main
concepts of usability and heuristic evaluation

(N
) TRAINING IN USABILITY AND ’ H.E. FOLLOWING THE
HEURISTIC EVALUATION NIELSEN'S APPROACH I

PARTICIPANTS

TEAM A and TEAM C - 2. Then, each team performed a Heuristic
(5 participants per team) |/ wEv:Isu:nzt"of Ia speclﬁcﬁTra::sacuonalh A COMPARATIVE STUDY
lgl e e following a particular approac OF THE RESULTS
= (Team A and Team B evaluated latam.com)

(Team C and Team D evaluated aliexpress.com)

o900

' ' ' ) TRAINING IN USABILITY AND H.E. FOLLOWING THE
HEURISTIC EVALUATION ) NEW FORMAL PROTOCOL

TEAM B and TEAM D 3. Finally the results of Team A and C were compared
(5 participants per team) with the results of Team B and D

Figure 6. Research Design

The execution of the heuristic evaluation method was one of the scheduled activities as
part of the course in which the students were enrolled. This academic scenario facilitated
the conduction of a validation process for the new usability evaluation framework. First,
all the students were trained in the main concepts of usability. Once they became familiar
with the fundamental definitions and the purpose of the usability evaluation methods, the
students were divided into four teams of five people. Two of the teams were trained in the
heuristic evaluation method according to the original approach proposed by Nielsen [20].
The other two teams were trained with basis on the new formal process for the usability
evaluation of software products, which is described in this study. Followed by this step,
each team was requested to perform a heuristic evaluation. Two e-commerce websites
were selected for this activity: the website of an airline (www.latam.com) and the website
of a retail store (www.aliexpress.com). In order to obtain results that are comparable, each
selected website was assessed by both approaches, the traditional Nielsen’s proposal and
our new framework for usability evaluations. The instrument-subject distribution for the
heuristics evaluations is presented in Table 3. Team A and C, that received training on the
conventional guidelines, assessed respectively latam.com and aliexpress.com. In the same
way, team B and D whose training was focused on the new usability evaluation approach,
examined respectively the same websites. The evaluations were performed independently
by each team in three sessions of three hours (a total of nine hours per team). As final
step, once the teams completed the entire process of evaluation, the results were analyzed
and compared.

Table 3. Instrument-Subject Distribution of the Experiment

Evaluation Team Website Evaluation Process
Team A www.latam.com Nielsen’s traditional approach
Team B www.latam.com New evaluation process

Team C www.aliexpress.comNielsen’s traditional approach
Team D www.aliexpress.com|  New evaluation process
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5. Analysis of the Results

The students proceeded to evaluate the usability of the assigned websites according to
the established approaches. Following the general recommendations proposed by Nielsen,
teams A and C employed the ten traditional usability heuristics for user interface design.
However, teams B and D organized a meeting to determine the proper set of principles for
the specific domain of e-commerce. After a brief analysis of the web systems features, the
students determined that the conventional heuristics were not an accurate tool to evaluate
all the usability aspects that the graphical user interfaces presented. A quick review of the
literature allows the teams to conclude that the fifteen usability heuristics proposed by Paz
et al. [11] were a better alternative to cover elements related to culture, interactivity, real-
time processing, transactional processes, and system functionality, that in some way affect
the degree of usability of the software product. The set of principles that was employed by
each team is described in Table 4.

Table 4. Sets of Usability Heuristics Employed by Each Team

Evaluation Team | Usability Heuristics
Team A Usability principles proposed by Nielsen (ten usability
heuristics for the interface design of nonspecific

Team C software products).
Team B Usability principles proposed by Paz (fifteen usability
Team D heuristics for the interface design of transactional

websites).

The results of the heuristic evaluations provided by both approaches, were compared in
three categories: (1) the number of identified problems, (2) the severity of the identified
problems, and (3) the number of errors in associations. The final reports from all teams
were consolidated in order to perform the comparative analysis and the discussion of the
results.

Table 5 presents the number of identified problems by each team as well as the severity
average of the issues. According to the results, more usability problems are detected in the
interface design when our new methodological procedure is employed. The execution of
the heuristic inspection method by following predefined and clear steps allows a more in-
depth analysis of the usability. In addition, the problems identified by the teams who used
the new evaluation process turned out to be more critical for the system success. The new
protocol allows specialist to perform the usability assessment in a more structured way, in
which all findings are discussed to obtain accurate and relevant results. The agreement of
an appropriate set of principles for the evaluation is another factor that can impact on the
outcomes of the inspection. The new valuation process has been developed in a way that
can be used by any professional in the field of Computer Science. Table 6 and 7 describes
the five most critical problems that were only identified by those teams who used our new
approach. The results establish that these issues are relevant and should not be overlooked
in a usability evaluation. However, when evaluators only follow general guidelines, these
features are not considered. The quality of the results increases if a formal methodology is
used to carry out this type of inspection.

76 Copyright © 2017 SERSC



International Journal of u— and e— Service, Science and Technology
Vol.10, No.7 (2017)

Table 5. Results of the Heuristic Evaluations

Severity Average of
Evaluation Team | Number of Identified Problems the ldentified
Problems
Team A 22 2.37
Team B 37 2.65
Team C 17 2.38
Team D 28 2.80

Table 6. Five of the Most Critical Problems that were only Identified by the
Team B and not by Team A

ID | Problem Definition Severity

P17 | The system displays a blank screen when the user logs off. 3.25
The button that allows users to return to the previous step during the

P26 ! . 3.25
payment process with VISA cancels the entire process.

P13 There is no help system to support users with clear instructions on 3.00

how to use the website.

P35 | There are misspellings in the displayed information. 3.00
The system is not adapted to be used with different Web browsers

P19 ; . 3.00

and screen dimensions.

Table 7. Five of the Most Critical Problems that were only Identified by the
Team D and not by Team C

ID | Problem Definition Severity
P04 | The option to log out is difficult to recognize. 3.3
P02 | The help system displays only displays the information in English. 2.8

There is not an option to change the currency and display the prices

P03 . 2.3
according to the local context.

P14 | The system interfaces have a different design in some sections. 2.0

P10 | Several options of the system force the user to register. 2.0

Another aspect that was examined in this comparative analysis is the number of correct
and incorrect associations that are performed when a specific approach is used. When the
evaluators identify usability problems, they associate the issue with the infringement of a
particular heuristic. If the principles are misinterpreted, the evaluators have detected false
positives or problems that are indeed related to other aspects. A valid association is when
the inspectors associate correctly the identified usability problem with the heuristic that is
infringed by the graphical user interface [8]. In the same way, a wrong association is
when the inspector specifies the infringement of a principle that is not actually related to
the issue that was identified. In order to identify the correct and incorrect associations, we
requested the participation of two external professors of the National University of Cauca,
located in Colombia. These specialists analyzed the association of each problem that was
reported by the teams. According to the results of this analysis that are presented in Table
8, more correct associations are performed when a formal methodology is employed. The
execution of a discussion phase allows the evaluation team to have a detailed examination
of each identified issue for the achievement of better findings.
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Table 8. Correct and Incorrect Associations per Heuristic and Approach

Team A and Team C (Nielsen’s Approach) Team B and Team D (New Evaluation
Process)
Total Correct Incorrect Total Correct Incorrect
Problem | Association | Association Problem | Associati | Associati
S S S S ons ons
NO1 9 6 3 TO1 8 7 1
N02 5 3 2 T02 4 4 0
NO03 7 5 2 T03 6 5 1
NO04 7 4 3 T04 3 3 0
N05 1 1 0 T05 4 4 0
N06 2 1 1 TO6 7 5 2
NO7 3 2 1 TO7 3 3 0
N08 1 1 0 T08 2 2 0
N09 1 1 0 T09 6 5 1
N10 3 2 1 T10 5 1 4
- - - - T11 2 2 0
- - - - T12 2 2 0
- - - - T13 6 6 0
- - - - T14 4 2 2
- - - - T15 4 3 1
Tota 39 26 13 Total 66 54 12
I (100%6) (66.67%) (33.33%) (100%) | (81.82%) | (18.18%)

6. Conclusions and Future Works

The heuristic evaluation is one of the most recognized techniques to assess the usability
of software products. In a previous study, we noticed this method was commonly reported
in the literature. However, despite its popularity, there was not a formally defined process
that allows specialists to execute this technique in a structured way. We could determine
that each researcher performs a different interpretation of the original recommendations
that were established by Jakob Nielsen. In this sense, we did an exhaustive review of the
different perspectives the authors establish to carry out this method. A systematic review
of the recent studies which report the use of the heuristic evaluation method allowed us to
consolidate the different perspectives and define a methodical process. The intention was
to develop a proposal that can be easily used by any professional in the field of Computer
Science. The framework was implemented, and in this study, we present its validation.

The validation of our proposal to measure the usability of software products involved a
comparative study in which the results of the use of the new process were contrasted with
the results of applying the general guidelines of the original author of the technique. The
experimental case study was performed with the participation of twenty postgraduate
students of the Master’s Degree Program in Informatics Engineering from the Pontifical
Catholic University of Peru, who voluntarily agreed to contribute with this research. The
results showed that more usability problems can be detected when a formal methodology
guides the inspection process. Moreover, the issues that were identified by the teams who
employed our new proposal were more critical for the system success. Important aspects
of usability can only be considered if a formal and structured procedure is followed and a
proper set of principles is selected. Traditional Nielsen’s heuristics fail to cover relevant
aspects of the e-commerce domain such as real-time processing, culture, functionality,
and interactivity. Therefore, the selection of the usability principles will have a substantial
impact on the quality of the final results. Finally, we highlight the fact that the evaluators
establish more valid associations between identified issue with infringed principles when
the new usability evaluations process is used.
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Although the results are positive for our new proposal, more validations are required to
generalize its usefulness, ease of use, effectiveness and efficiency. The evaluation process
must be proved in other domains such as applications for mobile devices, videogames, e-
learning platforms and specialized software. The execution of more experimental cases
studies will allow to improve the proposed methodology in contribution to the scientific
community of the Human-Computer Interaction area.
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