
 
Copyright © 2018 Authors. This is an open access article distributed under the Creative Commons Attribution License, which permits unrestricted 

use, distribution, and reproduction in any medium, provided the original work is properly cited. 
 

 

International Journal of Engineering & Technology, 7 (2.28) (2018) 10-19 
 

International Journal of Engineering & Technology 
 

Website: www.sciencepubco.com/index.php/IJET  
 

Research paper 
 

 

 

 

A Formal Protocol to Conduct Usability Heuristic Evaluations 

in the Context of the Software Development Process 
 

Freddy Paz*1, Freddy A. Paz2, José Antonio Pow-Sang1, César Collazos3 

 
1Pontificia Universidad Católica del Perú, San Miguel, Lima 32, Lima, Peru 

2Universidad Nacional Pedro Ruiz Gallo, Lambayeque, Peru 
3Universidad del Cauca, Popayán, Colombia 

*Email: fpaz@pucp.pe 

 

 

Abstract 
 

Heuristic evaluation is one of the most used techniques to evaluate the level of usability of a software product. In this research, we per-

formed a comprehensive analysis of the recent studies which report the use of this method in the context of a software development pro-

cess. The purpose was to identify the specific way in which each author performs this usability evaluation method, in order to propose a 

formal protocol. After an indeed examination of these studies, we have determined there are several differences in the way this technique 

is conducted according to the literature. There is no agreement about the number of inspectors that should participate, the usability prin-

ciples that should be used, the profile of the specialists who must be part of the assessment team, or the evaluation process that should be 

followed. This work highlights the available settings and a detailed procedure to perform a heuristic evaluation in the domain of software 

products. 
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1. Introduction 

Usability is considered one of the most important aspects of soft-

ware quality nowadays [13]. If a computer system is hard to use or 

provides an interface that is difficult to understand, the application 

leans towards failure [15]. As a result of this fact, several tech-

niques have emerged to provide software developers with specific 

mechanisms to measure the usability of computer systems. The 

heuristic evaluation method is widely used in this field because of 

the advantages it offers. According to Nielsen [16], this technique 

allows identifying about 75% of the usability problems in the 

graphical user interfaces, demanding the participation of only five 

specialists. In contrast to usability tests that involve a large num-

ber of end users, the heuristic evaluation method represents a use-

ful alternative regarding cost-benefit ratio [18]. 

Although the heuristic evaluation method is frequently employed 

in the software development process to ensure the system reaches 

acceptable levels of usability [20], there is no agreement on vari-

ous aspects of the execution of this technique. In this research, we 

have analyzed all the recent studies that report the use of the heu-

ristic evaluation method in the software domain. After a compre-

hensive analysis of all the case studies, we have determined the 

differences in the settings and procedure that the authors establish 

to perform this technique. The discrepancies are noticeable in five 

aspects: (1) the number of specialists that the authors state is ap-

propriate for the evaluation, (2) the profile that the specialists 

should meet to participate as reviewers in the execution of this 

method, (3) the set of usability principles that must be used as 

guidelines to identify design problems, (4) the phase of the soft-

ware development process in which the method should be used, 

and (5) the procedure must be followed to conduct an appropriate 

heuristic evaluation. 

This work details the diversity of considerations are supported by 

the literature to carry out heuristic evaluations in the domain of 

software applications. Furthermore, an assessment protocol was 

developed with the purpose to provide specialists with a structured 

and complete guide to properly execute this evaluation method. 

This new assessment proposal collects the best practices of all the 

studies that were analyzed, and it describes step by step the set of 

activities are required to reach a successful usability assessment. 

The new approach that is established in this work is focused on the 

evaluation of software products. However, future experimental 

case studies can demonstrate its validity in other scenarios. 

This paper is structured as follows. In section 2, we describe the 

main concepts of the field of Human-Computer Interaction that 

have allowed the development of the present research. In section 

3, we explain the methodology was used to propose our new ap-

proach. In Section 4, we discuss the results of our research. Final-

ly, the conclusions and future works are established in Section 5. 

2. Background 

2.1. Usability 

Usability is a quality attribute related to the ease of use of a prod-

uct. This concept is not exclusive of software applications, but it 

can as well be applied to hardware products. The International 

Organization for Standardization (ISO) offers two definitions, one 

oriented for each context. ISO 9241-11 provides a wide general 

meaning of usability that is associated with the interaction be-

tween humans and machines. In this particular standard, usability 
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is described as “the extent to which a product can be used by spec-

ified users to achieve specified goals with effectiveness, efficien-

cy, and satisfaction in a specified context of use” [10]. However, 

in the norm ISO 9126-1, this concept is framed into the field of the 

software applications. Usability is defined as “the capability of a 

software product to be understood, learned, used and attractive to 

users, when it is used under specified conditions” [11]. Although 

each definition is established in a particular area, both concepts 

highlight the importance of an intuitive interface that allows users, 

through the use of the technological product, to reach their pur-

pose on the edge of a pleasant experience. 

Another recognized definition is proposed by Nielsen [15], who 

states usability is related to user satisfaction that arises as a result 

of the use of a computer system. For this author, the usability is 

how comfortable and pleasant the features of a software product 

are to use. In this theory, the concept of usability is defined by five 

attributes: learnability, efficiency, memorability, errors, and satis-

faction. If all these conditions are met, users will return to use the 

software again, and there would be a high probability for the sys-

tem to become a successful product. 

2.2. Usability evaluation methods 

Usability has currently become an important aspect to be consid-

ered during all the phases of the software development process. 

The importance of designing usable interfaces has led to the emer-

gence of several techniques to evaluate the usability of computer 

systems. These methods provide specialists with a set of mecha-

nisms to determine, in a systematic way, if the graphical user in-

terface of a specific software meets an appropriate degree of usa-

bility. 

A usability evaluation method is defined in the literature as “a 

procedure which is composed of a set of well-defined activities for 

collecting usage data related to end-user interaction with a soft-

ware product” [4]. These evaluation techniques allow specialists 

to analyze how specific properties of a particular software system, 

help to achieve the desired degree of usability in the interface. 

There are several taxonomies to classify the usability evaluation 

methods. Nielsen [16], Whitefield et al. [23] and Holzinger [6] 

establish these techniques can be categorized according to the type 

of participant is considered to perform the assessment. In this 

model, authors propose two categories: 

• Inspection methods which involve the participation of special-

ists in the field of Human-Computer Interaction (HCI). Some 

examples of this type of methods are the heuristic evaluation, 

the cognitive walkthrough, and the review of checklists. 

• Testing methods which involve the participation of representa-

tive users of the software system to be evaluated. In this cate-

gory are considered the user testing, the thinking aloud tests, 

and the co-discovery. 

Other classification proposals, such as Ivory et al. [12] and Fer-

nandez [4], include three more categories than the traditional ap-

proaches. This taxonomy is established by the way the information 

is collected, and the type of results are obtained: 

• Inquiry methods which allow obtaining feedback from partici-

pants as well as their preferences and feelings about the inter-

face of a software product. Examples of this category are the 

interview, the questionnaire, and the focus group. 

• Analytical modeling methods that establish an engineering 

approach to obtain quantitative results about the usability of a 

software product. Some instances of this category are the 

software metrics, the GOMS analysis, and the task analysis. 

• Simulation methods which provide algorithms to simulate the 

user behaviour. The place/transition net models, and the auto-

mated tools to evaluate the usability are considered in this 

group. 

In this work, we focus on studying the heuristic evaluation, which 

is classified as a usability inspection method. All studies which 

describe the use of this method were analyzed to identify the dif-

ferences in the assessment process as well as in the initial consid-

erations. 

2.3. Heuristic evaluation 

The heuristic evaluation is an inspection method whose use is one 

of the most reported in the literature [19]. This technique involves 

having a group of usability specialists who determines whether 

each element of the software interface follows established usabil-

ity principles called “heuristics” [16]. Nielsen proposed this type 

of evaluation as an alternative to user tests [15]. In contrast to 

those methods in which the participation of a high number of end-

users is required, the heuristic evaluation allows identifying 75% 

of the total number of usability problems in the interface, with the 

involvement of only five specialists. According to Nielsen, the 

appropriate number of evaluators is from three to five usability 

experts to maintain the cost-benefit relation of the software project 

[15]. The participation of more than five professionals would rep-

resent an additional cost for the project with only minimal bene-

fits, given that most of the problems would be over-detected. 

The evaluation process establishes that each evaluator should ex-

amine all the system interfaces and judge its compliance with 

recognized usability principles. The set of principles that are 

commonly used to perform this method are the ten heuristics for 

user interface design proposed by Nielsen [14]. However, these 

guidelines are general, and fail to cover specific usability aspects 

of the software domain [17]. There is enough evidence in the liter-

ature proving that these conventional heuristics are no longer suit-

able for the new categories of software applications that are 

emerging nowadays [8] [3] [2], such as, videogames, virtual 

worlds, applications for mobile devices, augmented reality appli-

cations, social networks, and software for research in basic and 

applied sciences. For this reason, new heuristics have been devel-

oped by different authors to obtain more accurate and effective 

results when a heuristic evaluation is performed to a non-

traditional type of software. 

In the present research, we discuss the categories of software that 

are currently assessed by the heuristic evaluation method, the usa-

bility principles are used to perform this evaluation, the number of 

evaluators that are considered to identify problems, and the type of 

specialists are recruited for these assessments. Finally, we estab-

lish an evaluation protocol to carry out the heuristic evaluation 

method based on the analysis of the procedures described by the 

authors who report the use of this method in the context of the 

software development process. 

3. Development of the protocol 

In a previous work [19], a systematic mapping study was conduct-

ed to identify all cases studies that inform about the use of a usa-

bility evaluation method in the software domain. The purpose of 

this revision was to determine the most reported techniques in the 

last three years (from 2012 to 2015) to evaluate the usability of 

software applications. The automated search was performed once 

more to update our systematic study until October 9th, 2016 with 

relevant studies. From these results (a total of 1615 papers), only 

those, which specified the employment of the heuristic evaluation, 

were submitted to a comprehensive analysis. Our proposed proto-

col is based on the examination of 71 studies, which are presented 

in Table 1. Each study is given an identifier that will be used dur-

ing all document to reference the paper. 
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mentation stages in dynamically changing environments”, Pro-

ceedings of the IEEE 36th Annual Computer Software and Appli-

cations Conference Workshops (COMPSACW 2012), 2012, pp. 
144-151. 

P68 

Yadav K, Chamberlain JM, Lewis VR, Abts N, Chawla S, Her-

nandez A, Johnson J, Tuveson G & Burd RS, “Designing real-

time decision support for trauma resuscitations”, Academic 
Emergency Medicine, vol. 22, no. 9, 2015, pp. 1076-1084. 

P69 

Yuan MJ, Finley GM, Long J, Mills C & Johnson RK, “Evalua-

tion of user interface and workflow design of a bedside nursing 
clinical decision support system”, Journal of Medical Internet 

Research, vol. 15, no. 1, 2013, pp. e4. 

P70 

Zargaran E, Schuurman N, Nicol AJ, Matzopoulos R, Cinnamon 
J, Taulu T, Ricker B, Garbutt Brown DR, Navsaria P & Hameed 

SM, “The electronic trauma health record: design and usability of 

a novel tablet-based tool for trauma care and injury surveillance 
in low resource settings”, Journal of the American College of 

Surgeons, vol. 218, no. 1, 2014, pp. 41-50. 

P71 

Zaharias P & Koutsabasis P, “Heuristic evaluation of e-learning 

courses: A comparative analysis of two e-learning heuristic sets”, 
Campus-Wide Information Systems, vol. 29, no. 1, 2012, pp. 45-

60. 
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4. Analysis of relevant papers 

After a complete revision of 1615 papers, we examined only those 

studies which report the use of the heuristic evaluation method in 

the software domain. For each relevant paper that was identified 

by the systematic literature review, we analyzed the following 

criteria: 

• Software domain: the category of software product that was 

assessed by the heuristic evaluation method. 

• Usability principles: the set of heuristics that was used to 

identify usability problems in the graphical user interface. 

• Evaluators’ profile: the experience and knowledge of each 

reviewer who was involved in the evaluation process. 

• Number of evaluators: the number of participants that were 

involved in the evaluation process. 

4.1. Software domain 

The first goal of this research was to identify the types of software 

products that are assessed by the heuristic evaluation method. In 

Table 2, we present the papers which describe the use of this eval-

uation technique in a particular software category. According to 

these results, the heuristic evaluation is more used to evaluate 

software products that are related to the educational domain. Some 

examples of this category are learning management systems, mo-

bile learning applications, software tools that are used in class-

room as support for the teaching of a topic, serious games whose 

main purpose is the education, educational software for people 

with special abilities, e-learning platforms, content management 

systems, virtual learning environments socio-pedagogical monitor-

ing systems, and tutor systems. 

The results establish, furthermore, that the heuristic evaluation is 

also frequently used to measure the usability of software products 

related to the field of health informatics, e-commerce, and gaming. 

In some cases, the method is performed with the use of the con-

ventional heuristics proposed by Nielsen [14]. In other cases, new 

specific proposals of heuristic principles are employed to assess 

usability aspects of the software domain that are not considered by 

the traditional approach. This matter is discussed in Section 5.2. 

We highlight the fact that some papers can appear in more than 

one domain. This classification is due to two situations: (1) the 

software product that was evaluated can be categorized in two or 

more domains, for instance, serious games can be considered in 

the domain of gaming, however, they have a solid component of 

education, or (2) the study report the heuristic evaluation of two or 

more different types of software products. 

 

Table 2: Number of studies that report the use of the heuristic evaluation 

method in a particular category of software application 
 

Domain 
Number of 

studies 
Papers 

Education 17 
[P01] [P03] [P05] [P06] [P12] [P14] 
[P15] [P19] [P25] [P28] [P37] [P39] 

[P55] [P56] [P58] [P67] [P71] 

Health  
Informatics 

10 
[P07] [P20] [P32] [P33] [P34] [P53] 
[P66] [P68] [P69] [P70] 

E-Commerce 10 
[P20] [P23] [P24] [P26] [P31] [P41] 

[P43] [P44] [P46] [P52] 

Gaming 7 
[P11] [P18] [P48] [P59] [P61] [P62] 
[P63] 

Personal  

Information 

Manager 

5 [P14] [P23] [P24] [P29] [P41] 

Business  

Management 
3 [P08] [P40] [P64] 

Software  
Development 

Tool 

3 [P21] [P45] [P60] 

Social Network 3 [P03] [P09] [P15] 

Support Software 

for Industrial 
Processes 

2 [P49] [P57] 

Accessible  

Applications 
2 [P38] [P42] 

Project  
Management 

Tool 

2 [P02] [P17] 

Software for 
Physics 

2 [P54] [P55] 

Software for 

Transportation 
Sector 

1 [P50] 

Banking Software 1 [P04] 

Geographic  

Information  
System 

1 [P51] 

Software for 

Users’  

Communication 

1 [P09] 

Financial  

Software 
1 [P65] 

Web Search 

Engine 
1 [P13] 

Personal Guide 

System 
1 [P35] 

TOTAL 73  

4.2. Usability principles 

The heuristic evaluation method establishes the use of a set of 

principles to verify that the system interface is usable. The most 

recognized heuristics in the literature are those who were designed 

by Nielsen [14], the same author of the technique. The ten usabil-

ity heuristics for user interface design are widely known and used 

in the execution of this method. However, in the last years, new 

usability principles have been developed to evaluate software 

applications of specific domains [5]. This fact is because the tradi-

tional heuristics fail to cover those features that the new types of 

software products include in their interface design [22]. When the 

conventional approach of Nielsen is used to evaluate the usability 

of emerging categories of software, the results are inaccurate [21]. 

Depending on the kind of software, the features change and in the 

same way, the usability aspects to evaluate. In this research, we 

analyzed if the authors still continue using the ten principles pro-

posed by Nielsen, or if new approaches are considered for the 

evaluation process. In Table 3, we present the number of studies 

which report the use of both, Nielsen’s usability heuristics and 

different proposals. Although most studies consider that the gen-

eral guidelines of Nielsen are enough to perform a heuristic evalu-

ation, a significant number of papers (29 out of 71) describe the 

use of new heuristics that were designed to evaluate new software 

domains. In Table 4, we describe the proposal that was used in 

those works which report the use of a different set of principles to 

the traditional ones. 

 
Table 3: Number of studies that report the use of a specific type of heuris-
tics 

 

Set of heuristics 
Number of 

studies 
Papers 

Nielsen’s  

usability  

heuristics 

33 

[P01] [P02] [P03] [P04] [P05] [P07] 

[P08] [P10] [P15] [P17] [P19] [P21] 
[P23] [P24] [P25] [P31] [P32] [P33] 

[P40] [P41] [P42] [P43] [P44] [P49] 

[P50] [P52] [P54] [P55] [P56] [P60] 
[P64] [P68] [P69]  

Other proposals 
of usability  

heuristics 

29 

[P09] [P11] [P12] [P13] [P16] [P18] 

[P22] [P26] [P28] [P29] [P30] [P35] 
[P36] [P37] [P38] [P39] [P45] [P46] 

[P48] [P51] [P58] [P59] [P61] [P62] 

[P63] [P65] [P66] [P70] [P71] 

Not mentioned 9 
[P06] [P14] [P20] [P27] [P34] [P47] 

[P53] [P57] [P67] 

TOTAL 71  
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Table 4: New proposals of usability heuristics that were considered in 

each study 

 

ID Set of usability heuristic that was used 

P09 

Heuristics proposed by Bertini et al. to evaluate the usability of 

applications for mobile devices. 

• Bertini E, Gabrielli S & Kimani S, “Appropriating and as-

sessing heuristics for mobile computing”, Proceedings of the 

8th International Working Conference on Advanced Visual In-

terfaces (AVI 2006), 2006, pp. 119-126. 

P11 

The authors of this paper determined a set of heuristics to assess 

the usability of a massively multiplayer online role-playing game. 

This proposal is based on the study conducted by Song et al. 

• S. Song, J. Lee, and I. Hwang, “A new framework of usability 

evaluation for massively multi-player online game: case study 

of “World of Warcraft” game”, Proceedings of the 12th Interna-

tional Conference on Human-Computer Interaction (HCI Inter-

national 2007), 2007, pp. 341-350. 

P12 

A set of heuristic principles proposed by Squires & Preece to 

evaluate the usability of pedagogical software. This evaluation 

approach for eLearning systems is based on the Nielsen’s tradi-

tional guidelines. 

• Squires D & Preece J, “Predicting quality in educational soft-

ware: Evaluating for learning, usability and the synergy be-

tween them”, Interacting with Computers, vol. 11, no. 5, 1999, 

pp. 467-483. 

P13 

The authors of this paper derived a list of fifteen usability proper-

ties that should be examined during the evaluation of an interac-

tive software application. This proposal is entirely detailed in the 

same paper [P13]. This new approach is based on Nielsen’s heu-

ristics and the work performed by Hvannberg. 

• Hvannberg ET, Law EL & Lárusdóttir MK, “Heuristic evalua-

tion: Comparing ways of finding and reporting usability prob-

lems”, Interacting with Computers, vol. 19, no. 2, 2007, pp. 

225.240. 

P16 

The authors of this study proposed new usability heuristics to 

evaluate gestural interactions of software applications for touch 

screen devices. The list of principles is presented in the paper 

[P16]. This proposal is based on the researches performed by Ryu 

et al. and Norman et al. 

• Ryu T, Lee J, Yun MH & Lim JH, “Conditions of applications, 

situations and functions applicable to gesture interface”, Pro-

ceedings of the 15th International Conference on Human-

Computer Interaction (HCI International 2013), 2013, pp. 368-

377. 

• Norman D & Nielsen J, “Gestural interfaces: a step backward 

in usability”, Interactions, vol. 17, no. 5, 2010, pp. 46-49. 

P18 

A set of principles proposed by Desurvire & Wiberg to evaluate 

the usability of videogames. The authors make reference to two 

studies: 

• Desurvire H & Wiberg C, “Game usability heuristics (PLAY) 

for evaluating and designing better games: The next iteration”, 

Proceedings of the 13th International Conference on Human-

Computer Interaction (HCI International 2009), 2009, pp. 557-

566. 

• Desurvire H & Wiberg C, “Master of the game: Assessing 

approachability in future game design”, Proceedings of the 26th 

CHI Conference on Human Factors in Computing Systems 

(CHI ’08), 2008, pp. 3177-3182. 

P22 

The authors developed a set of heuristics on the basis of the 

standard ISO 9241-110. However, these new principles are not 

described in the paper. 

• Ergonomics of human-system interaction -- Part 110: Dialogue 

principles, ISO Std. 9241-11:2006, International Organization 

for Standardization, 2006. 

P26 

The authors devised a set of heuristics to evaluate e-commerce 

websites specifically. This new proposal was based on the Niel-

sen’s traditional approach and the studies performed by Elliot et 

al. and Pearson et al. Nevertheless, the new set of principles are 

not detailed. 

• Elliot S, Mørup-Petersen A & Bjørn-Andersen N, “Towards a 

framework for evaluation of commercial web sites”, Proceed-

ings of the 13th International Bled Electronic Commerce Con-

ference, 2000. 

• Pearson JM, Pearson A & Green D, “Determining the im-

portance of key criteria in web usability”, Management Re-

search News, vol. 30, no. 11, 2007, pp. 816-828. 

P28 

Heuristics proposed by Sutcliffe & Gault to evaluate the usability 

of virtual reality software applications. 

• Sutcliffe A & Gault B, “Heuristic evaluation of virtual reality 

applications”, Human Computer Interaction in Latin America, 

vol. 16, no. 4, 2004, pp. 831-849. 

P29 

The authors of this paper developed a new set of heuristics to 

evaluate the usability of software applications for touchscreen-

based mobile devices. The list of principles is described entirely 

in the same paper [P29]. This new proposal is based on the Niel-

sen’s traditional approach. 

P30 

The authors of this paper assessed four different categories of 

software applications. For each type, a particular set of usability 

heuristics was used. 

1. Heuristics proposed by Roncagliolo et al. to evaluate the usa-

bility of grid computing-based applications. 

• Roncagliolo S, Rusu V, Rusu C, Tapia G, Hayvar D & Gorgan 

D, “Grid computing usability heuristics in practice”, Proceed-

ings of the 8th International Conference on Information Tech-

nology: New Generations (ITNG 2011), 2011, pp. 145-150. 

2. Heuristics proposed by Solano et al. to evaluate the usability of 

smart TV applications. 

• Solano A, Rusu C, Collazos C, Roncagliolo S, Arciniegas JL, 

& Rusu V, “Usability heuristics for interactive digital televi-

sion”, Proceedings of the 3rd International Conference on Ad-

vances in Future Internet (AFIN 2011), 2011, pp. 60-63. 

3. Heuristics proposed by Inostroza to evaluate the usability of 

applications for touchscreen mobile devices. 

• Inostroza R, Rusu C, Roncagliolo S, Jimenez C & Rusu V, 

“Usability heuristics for touchscreen-based mobile devices”, 

Proceedings of the 9th International Conference on Information 

Technology: New Generations (ITNG 2012), 2012, pp. 662-

667. 

4. Heuristics proposed by Muñoz & Rusu to evaluate the usability 

of virtual worlds. 

• Muñoz R & Rusu C, “Virtual worlds: Real usability?”, Pro-

ceedings of the 5th Latin American Conference on Human 

Computer Interaction (CLIHC 2011), 2011. 

P35 

Usability heuristics proposed by Bertini to evaluate mobile appli-

cations. 

• Bertini E, Catarci T, Dix A, Gabrielli S, Kimani S & Santucci 

G, “Appropiating heuristic evaluation for mobile computing”, 

International Journal of Mobile Human Computer Interaction, 

vol. 1, no. 1, 2011, pp. 20-41. 

P36 

The authors of this study proposed a new set of heuristics to 

evaluate the usability of groupware software applications for 

mobile devices. This new proposal is completely detailed in the 

same paper [P36]. The new principles are based on the researches 

performed by Ellis et al. and Johansen. 

• Ellis CA, Gibbs SJ & Rein G, “Groupware: Some issues and 

experiences”, Communications of the ACM, vol. 34, no. 1, 

1991, pp. 39-58. 

• Johansen R, “Groupware: Future directions and wild cards”, 

Journal of Organizational Computing, vol. 1, no. 2, 1991, pp. 

219-227. 

P37 

The authors of this paper established a new set of criteria to eval-

uate the usability of learning management systems. The list is 

completely described in the same paper [P37]. This new proposal 

is based on an analysis of the characteristics of this type of soft-

ware systems. 

P38 

A heuristic checklist proposed by the authors of the paper to 

evaluate the usability and accessibility of a software application 

for a smartphone [P38]. 

P39 

The authors generated a new set of heuristics based on a guide for 

the development of health literacy online. The principles are 

described in the same study [P39]. 

• Health literacy online: A guide to writing and designing easy-

to-use health web sites, U.S. Department of Health and Human 

Services, Office of Disease Prevention and Health Promotion, 
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2010. 

P45 

The authors developed a set of heuristics to evaluate the usability 

and accessibility of a software product. The principles are de-

tailed in the same study [P45]. 

P46 

A set of heuristics to evaluate the usability of transactional web 

applications. This new proposal was developed by Paz et al. 

• Paz F, Paz FA, Pow-Sang JA & Collantes L, “Usability heuris-

tics for transactional web sites”, Proceedings of the 11th Inter-

national Conference on Information Technology: New Genera-

tions (ITNG 2014), 2014, pp. 627-628. 

P48 

Usability heuristics proposed by Pinelle et al. and Desurvire et al. 

to evaluate videogames. 

• Pinelle D, Wong N & Stach T, “Heuristic evaluation for games: 

Usability principles for video game design”, Proceedings of the 

26th CHI Conference on Human Factors in Computing Systems 

(CHI ’08), 2008, pp. 1453-1462. 

• Desurvire H, Caplan M & Toth J, “Using heuristics to evaluate 

the playability of games”, Proceedings of the 22th CHI Confer-

ence on Human Factors in Computing Systems (CHI ‘04), 

2004, pp. 1509-1512. 

P51 

A new set of principles proposed by Roncagliolo et al. to evaluate 

the usability of grid computing-based applications. 

• Roncagliolo S, Rusu V, Rusu C, Tapia G, Hayvar D & Gorgan 

D, “Grid computing usability heuristics in practice”, Proceed-

ings of the 8th International Conference on Information Tech-

nology: New Generations (ITNG 2011), 2011, pp. 145-150. 

P58 

The authors developed a new set of heuristics to evaluate the 

usability of mobile educational games for preschoolers. The ap-

proach was based on a literature review of the available tools to 

assess videogames and educational software. The list of princi-

ples is presented in the same paper [P58]. 

P59 

Two set of heuristics proposed by Malone and Alsumait et al. to 

evaluate the usability of videogames. 

• Malone TW, “What makes things fun to learn? Heuristics for 

designing instructional computer games”, Proceedings of the 

3rd ACM SIGSMALL Symposium and the 1st SIGPC Sympo-

sium on Small Systems, 1980, pp. 162-169. 

• Alsumait A & Al-Osaimi A, “Usability heuristics evaluation for 

child e-learning applications”, Proceedings of the 11th Interna-

tional Conference on Information Integration and Web-based 

Applications & Services (iiWAS ’09), 2009, pp. 425-430. 

P61 

Usability heuristics proposed by Korhonen & Koivisto to evalu-

ate mobile games. 

• Korhonen H & Koivisto EMI, “Playability heuristics for mobile 

games”, Proceedings of the 8th International Conference on 

Human-Computer Interaction with Mobile Devices and Ser-

vices (MobileHCI ‘06), 2006, pp. 9-16. 

P62 

A list of game playability principles developed by the authors 

from a contemporary literature review [P62]. These principles 

were based on the approach proposed by Desurvire & Wiberg. 

• Desurvire H & Wiberg C, “Game usability heuristics (PLAY) 

for evaluating and designing better games: The next iteration”, 

Proceedings of the 13th International Conference on Human-

Computer Interaction (HCI International 2009), 2009, pp. 557-

566. 

P63 

A list of heuristics proposed by Strååt et al. to evaluate the usabil-

ity of videogames. 

• Strååt B, Johansson M & Warpefelt H, “Evaluating game heu-

ristics for measuring player experience”, Proceedings of the 

14th annual European Conference on Simulation and Artificial 

Intelligence in Computer Games (GAMEON 2013), 2013, pp. 

15-19. 

P65 

The authors proposed a new set of usability aspects based on the 

combination of the Nielsen’s traditional approach and the work 

performed by Zhang et al. The aspects are presented in the same 

paper [P65]. 

• Z. Zhang, V. Basili, and B. Shneiderman, “Perspective-based 

usability inspection: An empirical validation of efficacy”, Em-

pirical Software Engineering, vol. 4, no. 1, 1999, pp. 43-69. 

P66 

A new set of heuristics proposed by Bertini et al. to evaluate the 

usability of software applications for mobile devices. 

• Bertini E, Gabrielli S & Kimani S, “Appropriating and as-

sessing heuristics for mobile computing”, Proceedings of the 

Working Conference on Advanced Visual Interfaces (AVI ‘06), 

2006, pp. 119-126. 

P70 

The authors established a set of usability attributes that should be 

considered in the heuristic evaluation of an electronic health 

record. These characteristics are described in the same paper 

[P70]. This proposal is based on the Nielsen’s traditional ap-

proach. 

P71 

Two heuristic sets proposed by Reeves et al. and Mehlenbacher et 

al. to evaluate e-learning systems. 

• Reeves TC, Benson L, Elliott D, Grant M, Holschuh D, Kim B, 

Kim H, Lauber E, & Loh CS, “Usability and instructional de-

sign heuristics for e-learning evaluation”, Proceedings of the 

14th World Conference on Educational Multimedia, Hyperme-

dia and Telecommunications, 2002, pp. 2-8. 

• Mehlenbacher B, Bennett L, Bird T., Ivey M, Lucas J, Morton J 

& Whitman L. “Usable e-learning: A conceptual model for 

evaluation and design”, Proceedings of the 11th International 

Conference on Human-Computer Interaction (HCI International 

2005), 2005, pp. 1-10. 

4.3. Profile of the evaluators 

According to the original definition of heuristic evaluation pro-

posed by Nielsen [16], the assessment process must necessarily be 

carried out by usability specialists. However, given the complexity 

of having the participation of this type of professionals, many 

authors have opted to involve evaluators from a different profile. 

In more recent research, Nielsen establishes that the process is 

influenced by the skills of the reviewers [15]. The ideal evaluator 

to obtain accuracy results would be a double expert at usability 

and the domain of the application [1]. For instance, if the purpose 

of the evaluation is an e-learning platform, a double expert would 

be a professional with enough knowledge in usability and educa-

tion at the same time [9]. However, the majority of the studies that 

were analyzed report the participation of software specialists, 

professionals who are familiar with the software development 

process but with little or no experience in the field of usability 

neither the domain. In order to compensate for this situation, the 

software professionals are trained in the main concepts of usability 

and the heuristic evaluation process. Finally, there is a small group 

of authors who have mixed the participation of types of evaluators. 

In these studies, half of the participants were usability specialists 

and the other half experts in the domain. Table 5 summarizes the 

studies that describe the participation of a particular profile of 

evaluators. 

 
Table 5: Number of studies that report the involvement of a specific type 

of specialist 

 
Profile of the 

evaluators 

Number of 

studies 
Papers 

Usability  

specialists 
15 

[P02] [P04] [P08] [P13] [P22] [P30] 

[P34] [P35] [P43] [P47] [P51] [P52] 
[P53] [P57] [P60] 

Software  

professionals 
21 

[P05] [P09] [P10] [P16] [P17] [P19] 

[P23] [P24] [P29] [P31] [P33] [P41] 
[P42] [P44] [P45] [P46] [P48] [P49] 

[P61] [P64] [P65] 

Experts in the 

domain 
9 

[P01] [P11] [P26] [P36] [P37] [P38] 

[P56] [P66] [P70] 

Usability  

Specialists + 

Experts in the 

domain 

4 [P20] [P25] [P54] [P69] 

Double experts 4 [P03] [P12] [P68] [P71]  

Not mentioned 18 
[P06] [P07] [P14] [P15] [P18] [P21] 
[P27] [P28] [P32] [P39] [P40] [P50] 

[P55] [P58] [P59] [P62] [P63] [P67] 

TOTAL 71  
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4.4. Number of evaluators 

The original proposal of the heuristic evaluation establishes the 

participation of three to five usability specialists. As stated by 

Nielsen [15], this amount of reviewers is enough to identify 75% 

of the total number of usability problems that are present in an 

interface design. The benefits of involving more than five evalua-

tors are minor because many of the additional usability issues to 

be identified would only be cosmetic (with slight relevance in the 

usability of the product). Furthermore, the hiring of another expert 

would suppose an extra cost to the project, unbalancing the cost-

benefit ratio. On the other hand, the participation of only one or 

two specialists would not let the identification of the most severe 

usability problems. 

The analysis of the studies establishes that most authors follow the 

suggestion of Nielsen of involving the participation of three to five 

evaluators. However, there is a small percentage of scholars who 

do not adhere to the standard and include in the evaluation a di-

verse number of inspectors. Table 6 summarizes the studies which 

describe the involvement of a specific number of reviewers in the 

evaluation process. 

 
Table 6: Studies that report the participation of a specific number of eval-
uators 

 
Number of  

evaluators 

Number of 

studies 
Papers 

From 1 to 2 10 
[P07] [P08] [P22] [P34] [P39] [P42] 

[P53] [P59] [P62] [P71] 

From 3 to 5 

(Nielsen’s  

approach) 

27 

[P02] [P03] [P04] [P09] [P10] [P13] 

[P17] [P26] [P29] [P31] [P33] [P35] 

[P43] [P44] [P45] [P46] [P47] [P48] 
[P52] [P54] [P56] [P57] [P60] [P61] 

[P63] [P68] [P69] 

From 6 to 10 10 
[P01] [P11] [P12] [P24] [P25] [P37] 

[P38] [P41] [P64] [P65] 

From 11 to 14 1 [P36] 

From 15 to more 3 [P23] [P49] [P70] 

Not mentioned 20 

[P05] [P06] [P14] [P15] [P16] [P18] 

[P19] [P20] [P21] [P27] [P28] [P30] 

[P32] [P40] [P50] [P51] [P55] [P58] 
[P66] [P67] 

TOTAL 71  

5. Usability heuristic evaluation protocol 

After a comprehensive analysis of the evaluation processes that 

are reported in the 71 relevant studies, we have developed a proto-

col to perform heuristic evaluations in the context of software 

products. The authors do not agree on how to carry out the evalua-

tion process. Some of them perform activities that are not reported 

by others. In this work, we provide a formal procedure to allow 

specialists from different fields to conduct heuristic evaluations in 

a systematic and structured way. Based on the review of all the 

studies, we have divided the process into five phases: (1) planning, 

(2) training, (3) evaluation, (4) discussion and (5) report. The 

structure of this protocol was developed according to the approach 

proposed by Hurtado et al. [7] for usability inspections. The se-

quence of our procedure is illustrated in Figure 1. 

 

Fig. 1: New evaluation proposal to conduct heuristic evaluations 

Each of the phases of this protocol is described as follows. This 

proposal is a general framework based on the assessment process-

es that are detailed in those studies which report the use of the 

heuristic evaluation as evaluation method in the context of the 

software development process. 

• Planning: The first phase of this protocol involves the plan-

ning of the evaluation session, the selection of the appropriate 

evaluators, the choice of the heuristics that will be employed, 

the institution of the criteria that will be assumed to conduct 

the evaluation, and the materials that will be used. This phase 

is supported by the following papers that report the implemen-

tation of the mentioned activities: [P05] [P12] [P22] [P23] 

[P25] [P26] [P28] [P32] [P36] [P37] [P38] [P42] [P45] [P65] 

[P71]. 

1. The evaluation manager should establish the number of evalu-

ators who will participate in the heuristic inspection. Although 

Nielsen recommends the participation of three to five review-

ers, the analysis shows that many authors involve the partici-

pation of a varied number of evaluators that range between 

one to twenty-two specialists (Table 6). 

2. The evaluation manager must determine the profile of the 

reviewers that will be part of the assessment team. According 

to the analysis, the participants can be usability specialists, ex-

perts in the domain, double experts or software professionals. 

It is also possible to have professionals with a different profile 

in the same evaluation group as the Table 5 describes. 

3. The evaluation manager must prepare a general description of 

the software product that will be examined regarding usability. 

This information must be given to each of the evaluators that 

will form the inspection team. 

4. Finally, the evaluation manager should recruit the inspection 

team according to the criteria that were previously established 

as the number and profile of the reviewers. 

• Training: In this phase, those evaluators, with little or no 

experience in the conduction of heuristic evaluations, will re-

ceive training in the execution of the inspection method. The 

evaluation manager will explain the process, the goals, and the 

criteria that must be followed. These activities were proposed 

on the basis of the following papers: [P12] [P18] [P22] [P23] 

[P25] [P27] [P28] [P32] [P36] [P38] [P42] [P45] [P65] [P66] 

[P71]. 

5. If the evaluation team has little experience, each evaluator 

should receive training in the main concepts of usability and 

heuristic evaluation, as well as in the assessment process. 

6. Each member of the evaluation team must be informed about 

the protocol which will be used to carry out the heuristic in-

spection. 

7. All evaluators should collaboratively establish the set of heu-

ristic principles that will be employed for the usability evalua-

tion. This decision should be taken in accordance with the na-

ture of the software product. In Table 3, we describe some 

new proposals that were used for specific domains. This as-

pect becomes highly relevant given that Nielsen’s traditional 

guidelines fail to cover usability issues that new categories of 

software present. 

8. (Optional) The evaluators can perform a free exploration of 

the system interface as a previous step to the usability evalua-

tion. In this analysis, they can establish users’ profiles, scenar-

ios and in addition, a list of tasks that can be used to guide the 

inspection. The evaluators can assume these profiles during 

the examination of the interfaces, and perform the list of tasks 

as if they were real users of the system. 

• Evaluation: In this phase, each of the specialists should ex-

amine individually the system interface. This activity is sup-
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ported by the following papers: [P01] [P04] [P07] [P08] [P09] 

[P10] [P12] [P13] [P15] [P16] [P17] [P18] [P19] [P21] [P22] 

[P23] [P25] [P27] [P28] [P29] [P30] [P31] [P32] [P33] [P35] 

[P36] [P37] [P38] [P39] [P41] [P42] [P43] [P44] [P45] [P46] 

[P48] [P50] [P53] [P54] [P56] [P59] [P60] [P61] [P62] [P64] 

[P65] [P66] [P69] [P71]. 

9. Each evaluator should work individually to determine whether 

all graphical user interfaces are aligned to the usability heuris-

tics. This evaluation process can be performed by a free exam-

ination of the system interface or by following pre-defined 

tasks. There are two ways to carry out the inspection. (1) The 

evaluators can identify usability problems heuristic by heuris-

tic or (2) the evaluators can read all the heuristics and identify 

problems for any of them. A usability problem is an infringe-

ment of the heuristic principle. If the interface design does not 

follow the usability guidelines, these issues should be classi-

fied as identified problems. The evaluators can use templates 

to describe each problem. 

• Discussion: Once each evaluator has identified individually a 

list of usability problems, the evaluation team should consoli-

date all the problems in a single list. For this purpose, a meet-

ing should be organized in which the team should discus if 

each identified problem is indeed a usability problem, deter-

mine if the problems were identified by more than one evalua-

tor, and determine if the problem as written describes the issue. 

These activities are based on the process established by the 

papers: [P02] [P03] [P04] [P07] [P10] [P12] [P13] [P23] [P25] 

[P26] [P27] [P28] [P31] [P33] [P35] [P36] [P37] [P38] [P39] 

[P42] [P43] [P44] [P45] [P46] [P52] [P54] [P56] [P61] [P64] 

[P65] [P66] [P71]. 

• Report: The evaluators should offer solutions to each usabil-

ity problem that was identified. Finally, the results of this 

evaluation should be reported in a formal document. Both ac-

tivities are supported by the following papers: [P10] [P26] 

[P27] [P38] [P42] [P44] [P45] [P46] [P48] [P52] [P54] [P66] 

[P69]. 

6. Conclusions and future works 

The heuristic evaluation is currently a wide used method to evalu-

ate the usability of the software applications. Although it is one of 

the most recognized techniques, there is not a formal protocol to 

carry out the evaluation process. This study evidences the different 

ways the heuristic evaluation is conducted. An analysis of the 

papers which report the use of this method in the software devel-

opment process has allowed us to establish a proper and systemat-

ic procedure to execute the assessment. 

This research is based on a previous work, in which a systematic 

literature review was performed. In the review, we identified the 

most recent studies that report the use of a method to measure the 

usability of software products in a context of development. This 

review was updated by running once more the search string in the 

scientific databases. The search retrieved 1615 studies. However, 

in this instance, only those papers which describe the use of the 

heuristic evaluation were selected for analysis. A total of 71 pa-

pers were chosen to determine the arrangements each author es-

tablish to execute this method. 

The results establish that the heuristic evaluation method is used to 

assess software products from different domains. This technique is 

commonly employed to evaluate educational software, applica-

tions of medical informatics, e-commerce and gaming. In the same 

way, we have determined that many recommendations of the orig-

inal author of the technique are followed. Most studies report the 

participation of three to five specialists, the use of the Nielsen’s 

traditional heuristics and the involvement of usability specialists. 

However, a representative number of authors have proposed new 

settings to carry out the inspection. Based on the different ways to 

execute the evaluation process, we have developed a formal proto-

col. Nevertheless, it is still necessary to validate this evaluation 

procedure in several scenarios. 
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