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Abstract. The quality of interactive systems is defined by several attributes. One of the
main quality attributes is Usability. Evaluating the usability of interactive systems can help
to ensure that applications will be satisfactorily accepted by users. One of the most
commonly used evaluation methods is heuristic evaluation. In this method, the set of
heuristics can significantly influence its performance. Although, the Nielsen's heuristics
have been widely applied, the development of new specific-domain usability heuristics is
increasing nowadays. The real need for providing new specific heuristics is the question
that we pretend to solve through this work. This paper synthetize the results of a literature
review conducted to analyze the progress in the development and use of usability heuristics
for both, determining heuristics that could serve as basis for developing new ones, but also
identifying activities that could be collected to establish a methodology to develop specific-
domain usability heuristics. The review included studies from journals published between
2008 and 2015. It was possible to summarize the current knowledge concerning usability
heuristics and identify gaps and new knowledge about this topic. Results showed the need
for developing specific-domain usability heuristics and also served as basis to formalize a
methodology which was named PROMETHEUS.

Keywords: Software Evaluation, Usability, Usability Heuristics, Usability Evaluation
Methods, Literature Review.

1. Introduction

Since the term usability appeared almost three decades ago (1980s), several
techniques and methods have been proposed for designing and evaluating
interactive software systems. Currently, usability evaluation process plays a
main role in human-centered design activities. Ensuring usability enables
and facilitates the design of successfully accepted software systems. In fact,
the benefits of usability evaluations are well established in the Human-
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Computer Interaction domain. Research has shown that early detection of
problems in the development of a software product can help to ensure its
quality, reduce post-release service costs, and hence save money.

There are several methods for assessing the usability of interactive
software systems. One of the most commonly accepted methods is the
heuristic evaluation (Nielsen & Molich, 1990). Evaluators use a set of well
recognized usability design principles called “heuristics” as a guide for
discovering usability problems. The selected heuristics could significantly
influence the results.

As literature reveals the existence of several sets of usability heuristics, a
systematic literature review about this topic is necessary. The main goal is
focused on to identify, evaluate, interpret and synthesize all available
relevant research, regarding the progress in the development and application
of usability heuristics. The identification of different sets of usability
heuristics could serve as basis for developing new ones.

The paper is organized as follows. Section 1 presents the theoretical
background with concepts regarding usability and usability evaluation
methods. Section 2 details the methodology that we used for conducting the
systematic literature review of usability heuristics. Section 3 summarizes
the analysis of extracted information and the obtained results. Finally,
Section 4 presents the conclusions and future work.

1.1 Usability

It was in 1985 when the term “usability” was used for first time. Gould and
Lewis (1985) were the pioneers in the use of this term during the
presentation of their work entitled “Designing for usability: Key Principles
and What Designers Think”. The work was presented at the SIGCHI
conference, focused on the relationship between human factors and
computer systems. Since then, usability field and its main related concepts
(attributes, paradigms, principles, etc.) started to be developed and widely
applied.

The concept of usability has been formulated and/or evaluated by several
researchers along the years. There are many usability definitions that have
been proposed by diverse authors (Bevan, Kirakowski, & Maissel, 1991;
Krug, 2005; Nielsen, 1993; Preece, Rogers, & Sharp, 2007). Standardization
Organizations such as ISO (International Organization for Standardization),
IEC (International Electrotechnical Commission) and ANSI (American
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National Standards Institute) have developed standards in which usability is
recognized as a very important part of the quality software. These
organizations have also proposed their own usability definitions.

The standard ISO/IEC 9241 defines usability as the extent in which a
product can be used by specific users to achieve specific goals with
effectiveness, efficiency, and satisfaction in a specified context of use (ISO,
1998). The standard ISO/IEC 9126 emphasizes usability as “Quality in use”
and defines it as the capability of the software product to be understood,
learned, used and attractive to the user, when used under specified
conditions (ISO/IEC, 2001). Both standards are focused on the relevance for
assessing the usability degree of a software product, taking into account the
user environment and its specific needs. A relatively more recent standard is
the ISO/IEC 25062. The relevance of this standard, points toward the
definition of one standard format to present in a clear and effective way the
results of usability evaluations and the employed methods (ISO/IEC, 2006).

According to Nielsen (1993), usability can be defined in quantitative and
qualitative terms. The set of five uwsability attributes (learnability,
efficiency, memorability, error avoidance, and subjective satisfaction) can
be measured for assessing the usability degree of a software system. The
concept of usability goes beyond the general or beauty design of the
software interface. Usability goes to determine how well the intended users
can interact with a technology to successfully carry out the assigned
activities and accomplish their intended goals. Therefore, usability is a
relevant attribute to measure the quality of a software product.

1.2 Usability Evaluations

Usability evaluations are increasingly used to detect problems in the users’
interaction with the system. According to Lorés (2002), usability
evaluations can be applied in every development software stage in order to
ensure the accomplishment of the following objectives:

1. Providing feedback for getting a better design.

2. Verifying compliance with the user and organizational goals

3. Controlling the long-term use of a product or system.

Usability evaluations are considered as relevant activities that include a

set of methods for analyzing the easiness to use of an interactive system.
The usability evaluation tasks can be performed from early to last stages of
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the software development lifecycle. This process can be carried out by
people with different skills and knowledge. Usability evaluation should
involve a multidisciplinary team of representative users, usability
specialists, developers, designers, among others. The usability evaluation
can help to assure the quality of software products and hence influence in
the satisfaction of its users.

Literature revels that there are several methods for evaluating the
usability of a software product. A simple classification proposed by
Holzinger (2005) divides the usability evaluation methods in two basic
categories: Inspections and Tests.

- Inspections are typically performed by usability experts. Experts analyze the
system trying to identify errors and usability design problems. Proposed by
Nielsen (1990). This method involves a group of 3 to 5 usability evaluators,
who analyze the system using a set of design principles (usability heuristics) as
guide for discovering usability problems in interactive software systems.

- Tests are empirical evaluation methods which are carried out by representative
users. These tests are based in the real experience of users who interact with the
system. The main characteristic of this kind of evaluation methods is that they
must be performed under controlled conditions and simulating as well as
possible the real environment of use.

Several sets of usability heuristics have been proposed to be used in the
heuristic evaluations. The selected set of heuristics could significantly
influence the results (usability findings) of heuristic evaluations. As it was
validated in (Jimenez, Rusu, Rusu, Roncagliolo, & Inostroza, 2012),
“depending on evaluators’ experience they could need more specific
heuristics or at least a detailed specification of generic ones”. Since it was
proposed by Nielsen (1990-a), the set of ten usability heuristics has been
probably the most accepted and applied usability heuristics. However, these
heuristics are considered too general to be applied to all software domains.
Other proposals of heuristics are continuously developed for covering
specific features of different application domains.

1.3 Literature Review

According to Okoli (2010), Systematic Literature Review (SLR) is “a
systematic, explicit, comprehensive and reproducible method for
identifying, evaluating, and synthesizing the existing body of completed
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recorded work produced by researchers, scholars, and practitioners”. The
main goal for conducting a systematic literature review is to capture all
available information regarding a particular area, or topic of interest. This
systematic process is not a merely collection of information. The aim should
include the analytical criticism about the topic and how it has changed over
the course of its development or research.

There are several works and guides about how to perform a systematic
literature review in the information systems field (Keele, 2007; Okoli &
Schabram, 2010; Reis & Prates, 2011). The three phases (planning,
conducting and reporting) proposed in the guidelines of Kitchenham and
Charters (Keele, 2007) are commonly used in several research works.
However, in this study, the guide proposed by Okoli (2010) was followed.
Okoli’s guide is composed by eight steps which are summarized as follow:
1. Clearly identify the purpose and goals of the review.

2. Establish the protocol and train participants (reviewers) for following a
detailed procedure in the execution of the review.

3. Establish explicit details of the literature search for ensuring the
comprehensiveness of the search.

4. Establish criteria for including/excluding studies from the review.

5. Establish criteria for excluding studies due their insufficient quality to be
included in the review synthesis.

6. Systematically extract the relevant information from each selected study.

7. Analyze the extracted information using suitable techniques (quantitative
and/or qualitative).

8. Report in sufficient detail the obtained results.

1. Planning 2. Conducting 3. Reporting

1. Purpose of the review 6. Data extraction 8.Writing the review
2. Protocol and training 7.Analysis of findings

3. Searching for literature

Okoll Steps

4. Practical screen
5. Quality appraisal

Figure 1. Mapping between Kitchenham phases and Okoli steps for systematic review
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2. Execution of the Review

2.1 Purpose and research questions

The use of an adequate set of usability heuristics can improve the
performance (usability findings) of wusability evaluations. Traditional
Nielsen's usability heuristics are too general for covering all specific
software applications. This fact has motivated the development of new sets
of heuristics, as tools for evaluating the usability of specific software
systems.

The main purpose of this systematic review was to categorize and
summarize the current work about the development and use of usability
heuristics, and also identify gaps and useful knowledge about this topic of
research. In order to achieve this purpose, a set of four research questions
was established. Table 1 presents the research questions and the motivation
of each one of them.

Table 1. Research questions

Id Research Question Motivation

RQI What usability heuristics are being used for | To identify the existence and use of
evaluating software systems? usability heuristics

RQ2 What do authors think about the utility of | To summarize the comments about
usability heuristics? the use of usability heuristics

RQ3 What kind of methodological processes exist | To detect the origin of usability
for developing usability heuristics? heuristics

RQ4 What kind of validation is used for analyze | To identify how usability heuristics
the performance of usability heuristics? have been validated

2.2 Protocol of the review

Data source and search strategy

In order to clarify the limits of the review and reduce the research bias, the

procedure to be followed was defined in basis of the subsequent parameters:

- Primary research source: The ScienceDirect database was selected as primary
research source.

- Date range: Only articles published in the period from 2008 and the first

trimester of 2015 were collected. Although usability heuristics have been used
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for more than 20 years, this study considers only almost 8 years because, even
the pioneer proposals of heuristics have presented continuous updates. Then,
we think that a range of almost 8 years would provide us the enough
knowledge to be analyzed and synthetized.

- Language: English, Spanish, French, Italian and Portuguese articles were
considered, due the familiarity with the reviewers' language.

- Registration search form: A standard form for registering the performed
searches was created. The form included the following fields: Search code,
database, journal, keywords and search date. Table 2 presents a description of
the fields contained in the registration search form.

- References Manager: In order to arrange the selected articles, the Mendeley
references manager was used (www.Mendeley.com). Through this system it
was possible to organize the articles and also add information regarding the
analysis.

Table 2. Registration search form

Field Description

Search Code | Identifier assigned to each conducted search. It was established as an auto-
incremental field in order to keep a record of the quantity of conducted searches.

Journal The specific journal defined for the search.

Keywords The keywords used in the search string.

Search date The date in what the search was conducted.

Primary studies selection strategy

In order to select the articles that should be included into the review, an
Approval/Reject process was clearly established. Figure 2 depicts the
flowchart followed with each article during this process. All obtained results
from the automatic search were manually managed at this stage. The
manual process involved reading each article (title and abstract) and
including/excluding it in basis of some established criteria. If both, title and
abstract had no relevant information for the literature review purpose then,
the article should be excluded from the review. Table 3 shows the inclusion
and exclusion criteria took into account for approving or rejecting every
article. Boolean "OR" was used in order to consider alternative terms related
with the topic of study.
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Review the title

Review the abstract

Is the title or abstract
relevant for the purpose?

yes

no

Exclude the article

Include the article ||

Register the Register the
exclusion criteria inclusion criteria
End

Figure 2. Approval/Reject process

Table 3. Inclusion / exclusion criteria

- The article contains terms related to the search string (“usability OR
S| heuristics”) such as: usability principles, guidelines and checklists.

2]

Z| The article mentions the use of usability evaluation methods. OR
=)

| The article is focused on usability evaluations of software systems. OR
g

‘@| The article has poor and/or irrelevant information to be analyzed regarding

E the purpose of the review.

o

As a tool for supporting the approval/reject process, a standard form was
created. The form was used for registering all found articles and also the
reasons why they were included or excluded from the review. This
information could allow reviewers to reconsider the decision about
inclusion/exclusion of a particular article. Table 4 presents a description of
the fields contained in the Approval/Reject form.
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Table 4. Approval/Reject Form

Field Description

Code Unique identifier of the article

Review date Date in which the article was reviewed
Approved Indicator of approval (Yes/No)
Approval/Reject criteria Summary of reasons to approval or reject

Quality assessing and data extraction strategy

Once selected the set of primary studies to be included in the review, the
quality analysis process was performed. This study considers both,
quantitative and qualitative analysis of collected information. The primary
studies were submitted to a screening process in order to assess their quality
to be included or excluded from the analysis. More detailed
inclusion/exclusion criteria were established for assessing articles and
extracting specific relevant information (data). If an article had no relevant
information to be extracted, then it could be excluded from the analysis.
Taking into account the purpose of the review, a set of seven criteria for
data extraction was established. Table 5 presents the criteria and its
justification, categorized according to the research questions defined in

Table 1.
Table 5. Data extraction criteria
RQ |Id Criterion Justification
RQ 1|C1 | The article employs a set of usability heuristics. Identify the set of heuristics used in
the evaluation of software systems.
RQ 2|C2 | The article mentions advantages/disadvantages | Collect authors opinion about the use
in the use of usability heuristics. of usability heuristics.
RQ 3|C3 | The set of usability heuristics is an original | Identify new heuristics and how they
proposal or the adaptation of another set. were obtained.
C4 | The article describes a methodology or explicit | Identify methodologies or stages for
process for developing of usability heuristics. developing usability heuristics.
RQ4|C5 | The article is focused on the evaluation of a | Identify the domain of applications
software system. which are been evaluated.
C6 | The article mentions the use of usability | Identify the domain in which the
heuristics for evaluating a software system. development or use of usability
heuristics is predominating.
C7 | The usability heuristics have been used by | Detect internal/external validation of
others than those researchers who developed | heuristics.

them.
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2.3 Literature Review Conduction

Once defined the protocol of the review, the search, selection and analysis
processes were conducted. The following sections summarize the results
obtained in each stage.

Automatic search and primary studies selection process.

In order to identify potential primary studies to be included in the review, a
web search was performed as an initial step. The ScienceDirect catalog was
used as primary data source. The search string usability heuristics was
used and the results were limited taking into account previously established
search strategy. As result of this stage, 124 primary studies were obtained
and all of them were submitted to the Approval/Reject. A total of 59 articles
were excluded from the review based on the inclusion/exclusion criteria
presented in Table 3 and only 65 articles were finally selected to be
analyzed according to data extraction criteria presented in Table 5.

Figure 3 depicts the distribution of analyzed articles according to the
year in which they were published. It is possible to observe that most
articles were published at 2011 (11 articles). There is an apparent trend to
increase the number of related articles from 2008 to 2011. However, the
quantity of articles published from 2011 to 2015 seems to be decreasing. It
is too early to conclude about the reason of this decreasing. The results of
the rest of 2015 and publications from other catalogs should be analyzed in
order to get more information about this fact.

2015
2014
2013
2012
2011
2010

2009

Year of publication

2008

Quantity of articles

Figure 3. Quantity of articles by year of publication.
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Data extraction and quality assessing process

The 65 selected articles were evaluated in order to assess their quality and
also extract significant information for the purpose of the review. Each
article was evaluated taking into account the seven criteria for data
extraction defined in Table 5. If an article had no relevant information
regarding any of the seven criteria, then it was excluded from the analysis.
During this process, a total of 8 articles (Bardzell, 2011; Brostrom,
Bengtsson, & Axelsson, 2011; Fernandez, Insfran, & Abrahdo, 2011;
Gonzalez, Lorés, & Granollers, 2008; Hollender, Hofmann, Dencke, &
Schmitz, 2010; Ling & Salvendy, 2009; Youngblood & Mackiewicz, 2012)
were excluded. They had no significant information to be extracted in order
to fulfill the purpose of the review. Thus, the 57 remaining articles were
finally analyzed taking into account the seven established criteria.
Zhu 1
Gerhardt 1
Nielsen 24
Original Proposals 9
Zhang 5
Oztekin UWIS checklist 3

Universal design principles
Stowers

Set of heuristics

[ER==

Squires
Johnson 1

Quantity of articles

Figure 4. Sets of heuristics mentioned in the analyzed articles.

Table 6 presents the list of 57 analized articles with the bibliografic
references. A detail of the extracted information can be consulted in the
previous version of this paper (Jimenez, Lozada & Rosas, 2016) however, a
summary of the most relevant information is presented below:

*  Mentioned or used heuristics: 50 out of 57 analyzed articles mention
the use of a specific set of heuristics. In 7 articles (A3, A6, A7, A12,
A19, A21 and A22) no set of heuristics is mentioned or used. As it
can see, in Figure 4, Nielsen’s heuristics are the most commonly
used set and Zhang’s heuristics are growing in use. It is remarkable
to mention that in 9 articles (A10, A14, A16, A20, A25, A30, A34,
A42 and A49), authors propose their own set of specific-domain
usability heuristics.
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Software evaluation and domain application: Most of the articles
mentions the evaluation a system belonging specific domain. Only
12 out of 57 articles were not focused on the evaluation of a
software system. Medical and educational domains group the
majority of the analyzed articles (See Figure 5).

Games
Mobile
Transactional
Medical

Government

Educational

Quantity of software systems

Figure 5. Quantity of evaluated systems by application domain.

How heuristics were created: Most of the mentioned sets of
heuristics were developed by combination or adaptation of other
different existent sets or even by the addition of features regarding
the specific application domain. The analysis of the articles showed
that no methodology or explicit process was used for developing the
sets of heuristics.

External validation of heuristics: Information about who used the
sets of heuristics was collected in order to identify if the proposals of
heuristics are validated by others than the authors. The results
showed that only Nielsen’s and Zhang’s heuristics were used by
other different researchers. Zhang’s heuristics were mentioned in 6
researches (A2, A17, A26, A28, A29 and A46). Oztekin’s heuristics
were mentioned in 3 researches (A10, A18 and A24) but, all are
works of the same author who developed the set of heuristics.
Except Nielsen’s and Zhang’s heuristics, remaining sets have
showed limited external validation. In this review, it was not
possible to detect evidence in which the other sets of heuristics had
been applied.

Advantages and disadvantages of heuristics: Authors opined about
the use of the heuristics. Disadvantages were often regarding
Nielsen’s heuristics because they are too general and not sufficiently
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comprehensive. Some authors mentioned that a better performance
in the use of Nielsen’s heuristics could depend on the evaluator’s
expertise. Some authors stated that new or adapted specific-domain
heuristics have major potential for discovering more specific
usability problems because incorporate features of each application
domain.

2.4. Synthesis of the Study

RQ1: What usability heuristics are being used for evaluating software
systems?

Nielsen’s usability heuristics has been widely used in several research
works. Nowadays, there are efforts for developing and providing new sets
of specific-domain heuristics. So far, Nielsen’s heuristics are used as basis
for developing or adapting new sets. There are few researches that mention
the use of Nielsen’s heuristics without adaptation. Due to the lack of
specificity of Nielsen’s heuristics, some works have included their own
proposals that pretend to solve the problem of generality by adding
parameters for covering features of the specific applications domains.

Even though many sets of heuristics were identified in this study, other
existent ones were not included due to the established limits of the review.
Over the last few years, the usability research group (UseCV) has
contributed with other domain-specific usability heuristics: Grid Computing
(Rusu, Roncagliolo, et al., 2011), Virtual Worlds (Rusu, Mufioz, et al.,
2011), Interactive Television (Solano et al., 2011) and Mobile Devices
(Inostroza, Rusu, Roncagliolo, Jimenez, & Rusu, 2012) have been
developed and tested. The results have been already published, but the
catalog that contains them was not included in the protocol of the review.

RQ1: What usability heuristics are being used for evaluating software
systems?

The evaluation of specific software systems requires heuristics developed
taking into account specific-domain features. The review allowed
concluding that specific-domain usability heuristics could provide better
results in the evaluation of specific-domain application systems.
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Table 6. List of selected articles and Bibliographic Reference
D Bibliographic Reference ID | Bibliographic Reference
(Edwards, Moloney, Jacko, &
Al Sainfort, 2008) IA29 | (Chan etal., 2012)
A2 (Zl\élggm’ Norris, Murphy, & Crowe, IA30 | (Nykénen, Kaipio, & Kuusisto, 2012)
A3 (M. Virvou & Katsionis, 2008; M. a. A3 (Khajouei, Peute, Hasman, & Jaspers,
K. G. Virvou, 2008) 2011)
A4 (Afacan & Erbug, 2009) A32 ggeir;l)bascm, Menezes, Kutiishi, & Barbosa,
IAS (Baker, 2009) IA33 | (Yovcheva, van Elzakker, & Kobben, 2012)
A6 | (Conrad et al., 2009) IA34 | (M. Brown, Sharples, & Harding, 2013)
A7 (Jaspers, 2009) IA35 | (Castilla et al., 2013)
A8 (Kili¢ Delice & Giingor, 2009) IA36 | (Cobos et al.,2013)
A9 | (Mufoz-Arteaga, 2009) IA37 | (Erdem, Pala, & Bas, 2013)
IA10 | (Oztekin, Nikov, & Zaim, 2009) IJA38 | (Preece etal., 2013)
All %%lg)g Shachak, Wang, & Karnieli, |\ 39 | (paii Mahmud, & Abubakr, 2013)
(Boring, Hendrickson, Forester, Tran, . - . .
A12 & Lois, 2010) IA40 | (Rashid, Soo, Sivaji, Naeni, & Bahri, 2013)
. (Rogers, Sockolow, Bowles, Hand, &
IA13 | (Choi & Bakken, 2010) |A41 George, 2013)
IA14 | (Doherty, Coyle, & Matthews, 2010) |A42 | (Tan, Goh, Ang, & Huan, 2013)
(Gartner, 2010; Gértner, Seidel,
A15 Froschauer, & Berger, 2010) IA43 | (Walsh, Carroll, & Sleator, 2013)
IA16 | (Horsky et al., 2010) |IA44 | (Bauleo et al., 2014)
(Khajouei, Peek, Wierenga, Kersten,
A17 & Jaspers, 2010) IA45 | (Cravo et al., 2014)
IA18 | (Oztekin, Kong, & Uysal, 2010) IA46 | (Devine et al., 2014)
A19 (Welle Donker-Kuijer, de Jong, & A47 (Flewwelling, Easty, Vicente, & Cafazzo,
Lentz, 2010) 2014)
IA20 | (D.J. Brown et al., 2011) A48 | (Huang & Benyoucef, 2014)
A21 (Grani¢, Mitrovi¢, & Marangunic, IA49 (Lacerda, von Wangenheim, von
2011) Wangenheim, & Giuliano, 2014)
IA22 | (Khajouei et al., 2010) IAS0 | (Melo, Abreu, & Silva, 2014)
(Lanzilotti, Ardito, Costabile, & De . - . ..
A23 | Angeli, 2011; Okoli & Schabram, |A51 | (binho, Oliveira,  Oliveira, - Dinis, = &
2010) Marques, 2014)
. (Van Rosmalen, Boon, Bitter-Rijpkema,
IA24 | (Oztekin, 2011) IAS2 Sie, & Sloep, 2014)
A25 gf)e;};l)or, Sullivan, Mullen, & Johnson, AS3 | (Chang etal., 2015)
IA26 | (Zhang & Walji, 2011) IA54 | (Kim & Lee, 2015)
(Andrade-Aréchiga, Lopez, & Lopez- . .
IA27 Morteo, 2012) IA55 | (Lilholt, Jensen, & Hejlesen, 2015)
A28 | (Bakhshi-Raiez et al., 2012) IAS56 | (Osman, Yahaya, & Ahmad, 2015)
IA57 | (Tawfik & Anya, 2015)
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RQ3: What kind of methodological processes exist for developing
usability heuristics?

There was no evidence of a methodology or explicit process for developing
usability heuristics. The identified sets of heuristics were obtained through
the adaptation and/or combination of other existing ones. It is important to
mention that in some cases, not only existing usability heuristics were
considered, but also parameters of software quality, experts’
recommendations and features of specific-domain applications.

RQ4: What kind of validation is used to analyze the performance of
usability heuristics?

In most of the analyzed articles, usability heuristics were used for assessing
the usability of software systems. Medical and educational applications
were the most commonly kind of evaluated systems. Through this review,
the use of some different sets of usability heuristics was identified. Some of
these sets were just applied only by the researchers who developed them.
Other sets of heuristics were applied by original authors but, also by other.
The use of Zhang’s heuristics for medical applications is increasing
nowadays.

3. Conclusions and Future Work

Through this work, it was possible to evidence that the need for providing
specific-domain usability heuristics is a reality. Through a literature review,
a preliminary investigation regarding the use, existence, and progress in the
development of usability heuristics was conducted. The obtained results
pointed to conclude that the widely-accepted Nielsen’s heuristics present
some deficiencies for evaluating specific domain software systems.
Nowadays, it is common to find new specific heuristics obtained through
the adaptation of Nielsen’s ones considering specific features of every
domain of application.

Even though the generality of Nielsen’s heuristics was stated as a main
disadvantage, at the same time the most of the efforts for providing new sets
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of heuristics often use the ten usability heuristics as a basis. The main
reason for incorporating specific-domain features is focused on to avoid that
usability problems are related to the wrong category of problems, or in
worst of the cases, they are not been identified.

Although, the need for specific-domain usability heuristics is a reality, so
far, there is no evidence about explicit process or methodology for guiding
their development and validation. The results of this work were taken as the
basis for creating and validating a proposal of methodology which has been
named PROMETHEUS (PROcedural METhodology for developing
HEuristics of USability); but, it will be presented in a future work.
PROMETHEUS includes a set of stages that clearly define several activities
for developing and describing specific-domain usability heuristics.

Finally, this study included a wide period time for collecting primary
studies. However, we are conscious that the future work points to extend the
study by incorporating other search sources such as IEEE or ACM catalogs.
Surely, additional relevant information regarding the development of
usability heuristics may be found in conferences and workshops catalogues.
It is possible that researchers prefer spreading their results in another kind
of scientific publications, due to the fast feedback in the revision process.

In a recent related study (Hermawati & Lawson 2016) performed a
bibliographic review of 70 articles related to the development of specific
domain heuristics, identifying two large problems: (1) significant
deficiencies in efforts to validate new heuristics, and (2) lack of rigor,
robustness and standardization in the effectiveness analysis of domain
heuristics. The study performed by Hermawati & Lawson, included articles
of several databases (not only Science Direct) and the results could help to
support the findings presented in our study regarding the need of specific
usability heuristics and also the lack of a formal methodology to develop
those heuristics.
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