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RESUMEN:En el estudio de la interacción humano-computadora, la usabilidad se 
refiere a un atributo de calidad que mideque tan fácil es utilizar una interfaz de usuario. 
La palabra “usabilidad” también se refiere a métodos para mejorar la facilidad de uso 
durante el proceso de diseño(Nielsen, 2003). 

La evaluación de la usabilidad es el proceso mediante el cual se determina que tan 
usable es una interfaz de usuario, de esta forma es recomendable que dicha 
evaluación se lleve al cabo al menos una vez cuando un sistema es implementado o 
cuando este ha sufrido alguna modificación en su interfaz de usuario. 

La implementación de sistemas usables tiene un impacto positivo dentro y fuera de 
la organización. Dentro de la organización contribuyen a mejorar los procesos internos 
(Matera, Rizzo & Carughi, 2006) y a incrementar la productividad organizacional 
(Dubey & Rana, 2011). Fuera de la organización ayuda a fomentar una percepción 
positiva de los clientes hacia la organización (Bolchini, Garzotto & Sorce, 2009). 

En este trabajo de investigación se presenta una propuesta estratégica que a partir 
del uso y del aprovechamiento de las ventajas que ofrecen los métodos de 
cuestionarios y evaluación heurística permite llevar a cabola evaluación de la usabilidad 
de un determinado sitio Web obteniendo como resultado un reporte con un mayor 
índice de descubrimiento de problemas de usabilidad que el que se obtendría al utilizar 
alguno de los métodos ya existentes por separado.  

Las secciones que conforman este artículo son: Introducción, Objetivo, 
Metodología, Resultados, Conclusiones y Referencias. 
 
Palabras claves: Usabilidad Web, Pruebas de Usabilidad, Interacción Humano-
Computadora 
 
ABSTRACT: In human-computer interaction, usability is a quality attribute that 
assesses how easy user interfaces are to use. The word "usability" also refers to 
methods for improving ease-of-use during the design process(Nielsen, 2003). 

The evaluation of usability is the process in which it is determined, how usable a 
user interface is, and is recommended that said evaluation takes place at least once 
when a system is implemented for the first time or when its user interface has 
undergone a modification. 
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The implementation of usable systems has a positive impact in and out of the 
organization. Inside the organization they contribute to internal process improvement 
(Matera, Rizzo &Carughi, 2006) and to increase organizational productivity 
(Dubey&Rana, 2011). Out of the organization, they help foster a positive perception 
towards the organization's clients (Bolchini, Garzotto&Sorce, 2009). 

In this investigation a strategic proposal is presented, in which the user can realize 
the advantages of using questionnaires and heuristic evaluation while evaluating the 
usability of a determined Web site. A report with a higher quantity of usability problems 
is the result of using the proposed methodinstead of using other existing methods. 

The sections that conform this article are: Introduction, Objective, Methodology, 
Results, Conclusions and References. 
 
Keywords: Web Usability, Usability Testing, Human-Computer Interaction 
 
Relevanceto ergonomics:Evaluation of the usability of a system is the starting point 
when you want to improve the human-computer interaction. Currently, there are some 
methods that allow to carry out the evaluation of usability; however, most of these 
methods are focused on very specific problems of usability.  
The strategic proposal presented in this research makes use of two of the main usability 
methods in order to obtain a more detailed and complete report of the usability 
problems in the evaluated web site. 

�
1. INTRODUCTION 

 
The WWW is one of the technologies that managed to advance and penetrate the most 
into daily life of people. According to INEGI (2012) data, at the end of 2012, Mexico had 
little more than 45 million internet users, a number that represents a growth of almost 
900% since year 2000. Unfortunately, due to the diversity of methodologies employed 
for Web design, many of them are not created according to user’s needs. As a result of 
this, some Web pages make difficult to obtain useful information from them (Thomas & 
Fischer, 1997). Franzoni and Gervasi(2009)say that in most cases, when a Web site 
does not comply quickly with user’s expectations, visitors end up leaving the site in a 
term not greater than 35 seconds. 

In the past 20 years, various research carried out in the field of human-computer 
interaction has focused on making interactive systems more user-friendly (Bridger, 
2003), opening the door to the deployment of Web usability as a field of study. 

Initially, references to usability were associated with the term "easy to use", 
however, since some user interface designers have considered that by definition, the 
term "easy to use" is inappropriate, this term has been replaced by the usability concept 
(Nielsen, 1993). 

A definition widely accepted for this concept is provided by the ISO-9241-11 (1998) 
standard, which defines usability is as “the degree in which a product can be used by a 
specific user group to achieve certain specific objectives with effectiveness, efficiency 
and satisfaction in a context of specific use”. On the other hand, Nielsen (2003) defines 
usability as “an attribute of quality that measures how much user interfaces are easy to 
use. 
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The importance of the study of Web usability is related to ever changing users, 
therefore, it is necessary to understand how people use web sites, because some of 
them have more visitors than others, and if the use experience of users is satisfactory 
[8]. For this reasons, this document presents a strategy to assess the usability of a web 
site based on a set of principles derived from two of the most commonly used usability 
methodologies (Baravalle, 2003). 

Some of the best documented benefits involving the implementation of a usable 
Web site are lower costs, an increase in sales and income, a significant improvement in 
organizational processes and lower costs and time required for the development and 
maintenance of the site (Matera, Carughi & Rizzo , 2006). 

In addition to the above, the correct application of Web usability has proven to be an 
efficient strategy to improve organizational productivity by reducing the time required to 
train a web administrator and  to document processes ( Dubey & Rana, 2011). 

Bolchini, Garzotto & Sorce (2009) emphasize that the usability of a website is linked 
to the perception that users have of the organization that owns the site. For example, if 
a user has a bad impression of a web site, he unconsciously associates that bad 
impression with the image of the organization.As a result of this, it is important to 
develop or redesign a organizational Web site assessing its usability prior to 
implementing the changes. 

At present, there are a lot of methods, techniques and tools to address Web 
usability issues. Although several taxonomies have been proposed to classify the 
different methods of usability evaluation, they can be classified broadly into two types: 
empirical or testing and inspection methods (Fernandez , Insfran , & Abrahão , 2011). 

The main difference between empirical methods and inspection methods is that 
while the former require user participation to be carried out, inspection methods are 
performed by experts and not require user´s participation to be executed. Table 1 
shows a brief summary of some of the most used usability evaluation methods. 

Each of the methods listed in Table 1 have their advantages and disadvantages, 
however, the proposal in this research is based on the use of two of the methods used 
globally to assess the usability, obtaining as a result the rate of discovery of usability 
problems superior to that obtained using either method separately, as a result of the 
analysis obtained from implementing the proposal. The proposal used are the heuristic 
evaluation and the questionnaire method. 

Fichter (2004)states that the two different existing approaches to Web usability 
assessment do not contradict each other, they complement each other when used together 
and allow a more accurate and detailed report of a site´s usability problems. 

 
 

2. OBJECTIVE 
 
To deploy a strategy that will allow the assessment of a particular web site using principles 
of usability in order to identify clear and timely the existence of usability problems. 
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Table 1 . Usability evaluation methods comparison (Holzinger, 2005) 
 

 

Evaluación�
heurística

Recorrido�
cognitivo

Análisis�de�
acciones

Pensando�en�
voz�alta

Observaciones�
de�campo

Cuestionarios

Se�aplica�en�
la�fase:

Todas Todas Diseño Diseño Pruebas�finales Todas

Tiempo�
requerido

Bajo Medio Alto Alto Medio Bajo

Usuarios�
requeridos

Ninguno Ninguno Ninguno 3+ 20+ 30+

Evaluadores�
requeridos

3+ 3+ 1Ͳ2 1 1+ 1

Equipo�
requerido

Bajo Bajo Bajo Alto Medio Bajo

Experiencia�
requerida

Medio Alto Alto Medio Alto Bajo

Intrusivo No No No Si Si No

Métodos�de�inspección Métodos�de�pruebas

COMPARACIÓN�DE�LOS�MÉTODOS�DE�EVALUACIÓN�DE�USABILIDAD  
 

 
3. METHODOLOGY 

 
In most cases, when evaluating the usability of a Web site researchers do not use more 
than one method, due to the amount of human and financial resources required; however, 
the methodological proposal below focuses on the optimization of available resources. The 
methodology is divided into two phases to be deployed simultaneously using questionnaires 
and heuristic evaluation. 
 
3.1. Questionnaire method 
 
If someone wants to know what a person thinks of a website, there is no better way to find 
out than simply questioning. Young and Stanton (2004 ) state that the two main advantages 
of the use of questionnaire method are the high degree of validity of the results obtained 
and the flexibility of the method to be adapted according to the situation and context of use. 
 

Several researchers have developed questionnaires to measure the usability of a Web 
site (Tullis & Stetson, 2004), however, derived from its highly technical language and the 
presence of some extremely difficult items to understand and / or evaluate users, it is not 
feasible to use one of these previous questionnaires.For this reason, and as a result of a 
literature review, a new questionnaire was developed (Table 2), using eight reactives that 
must be evaluated by the user using a Likert seven-point scale (Lewis, Polson, Wharton, & 
Rieman, 1990). Table 2 is divided into two columns. The left column shows the statement 
that the user must assess and the right column the component of usability that this 
statement evaluates. 
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Table 2. Questionnaire applied to evaluate usability. 
 

Reactive Usability Component  
It's easy to learn to use this website Learning easyness 

Use of this website is easy. Learning easyness 

I can find the information I need quickly Efficiency 

Information in this Web site is well organized Efficiency 

Overall, I am satisfied with this website Satisfaction 

I would like to use this website more frequently Satisfaction 

It's easy to remember how to search for information within 
the “apoyos” section of this website 

Memorability 

The website signals me when an error has occurred and 
the information provided is useful enough 

Errors 

 
In order to have a better use of time, questionnaires were applied using a Web survey. 

This method allowed to involve actual users of the site. The final design of the questionnaire 
is shown in Figure 1. 

 

 
Figure 1. Web questionnaire used on the research.  

 
Some of the advantages of modal windows in Web surveys are a that the user does 

not have to make great effort to answer the questionnaire, it is a non-intrusive method, 
also by requesting participation using a modal window which overlaps with the content 
on the site, user has the feeling that participation in the study is an option and not an 
obligation, and thus, users involved answering the questionnaire do it voluntarily and 
consciously. 

Studies carried out by Law and Hvannberg (2004 ) and Schmettow (2012)point out 
that the results obtained by applying questionnaires to be valid there must be at least 56 



Ergonomía Ocupacional.  Investigaciones y Soluciones. Vol 7� 2014 

�

SOCIEDAD�DE�ERGONOMISTAS�DE�MEXICO,�A.C.��������������������������������������������������������������������������������������������������������������������������������Página�83�

�

participants. According to these authors, conducting a study with 56 or more 
participants will result in discovery of a rate of discovery in usability problems higher 
than 0.8. 
 
3.2. Heuristic evaluation. 
 
One of the strengths of the proposal presented in this research is that while data 
collection is done through the Web survey,  heuristic evaluation can be made 
simultaneously, resulting in a better use of time. 

Heuristic evaluation assesses whether the elements of the user interface of a Web 
site correspond to established usability principles from a checklist. Andreu- Vall and 
Mark ( 2012 ) explain that this technique is the best in terms of cost-benefit because it 
can detect a large number of usability problems on Web sites at a lower cost. 

To perform heuristic evaluation, the tool developed by Andreu- Vall and Mark (2012) 
and usability principles of Nielsen (1995) were used. Nielsen´s usability principles are 
still valid and their acceptance within the scientific community is very high. 
The instrument created by Andreu- Vall and Mark (2012) is shown in Table 3. 
Essentially it is a list of indicators drawn in question form, a second column indicate the 
frequency of the error, the impact associated to each indicator, and a fourth column 
indicating the severity of the error. 

 
Table 3. Heuristic evaluation tool.(Andreu-Vall & Marcos, 2012) 

 
Web site indicator Error 

frequency
Error 

impact 
Severity 

Does the system keeps the user informed about what 
is happening?Does the system provides feedback of 
what is happening in a reasonable time? 

0 1 0 = No error 

Is there a relationship between the system and the 
real world? Does the information appear in a natural 
and logical order? Does the system uses a language 
familiar to users ? 

1 1 1 = very slight 
error 

Does the system provide a clear and easy to undo or 
redo function? 

2 1 2 = slight error 

Does the system follows established conventions? 0 2 0 = No error 

Does the system have a design that prevents the 
occurrence of errors? 

1 2 2 = slight error 

Does the system have always visible objects, actions 
and options? Does the user remember the information 
provided? Does the system have visible on how to 
use instructions? 

2 2 4 = Prioritary 

Does the system can be adapted by the user to 
frequent use? 

0 3 0 = No error 

Do dialogue boxes display information which is 
irrelevant or rarely used by users? 

1 3 3 = Medium 
error 

Does the system allow users to diagnose and recover 
from errors? Do error messages provided by the 
system presented in clear and simple language? The 
problem is stated precisely? 

2 3 6 = Urgent 
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The system has a documentation system? Is the 
system documentation well organized and well 
developed? 

0 1 0 = No error 

 
 

In this case, the list of indicators in the form of written questions was taken from 
Nielsen´s (1995) 10 usability principles.The frequency of an error can be 0 (never), 1 
(sometimes) and 2 (often or always). The impact associated with each indicator can 
have values from 1 (low), 2 (medium) or 3 (high). Calculation of the error´s rate severity 
is performed by multiplying the frequency value by the value of the impact indicator. 
Finally, the source of the indicator is used to point the usability principle origin. 
However, since the application of this method accounts only for Nielsen usability 
principles (1995), the last column has been deleted. 

When all the questions have been answered in Table 3 , the " Severity " column 
indicates a numeric value between 0 and 6 which evaluate the worst usability rated 
indicators and therefore requiring immediate attention. In the "Severity" column of Table 
3 is shown the meaning of each value that might arise in this column at the end of the 
evaluation. 
 

4. RESULTS 
 
The results obtained from the implementation of this strategic proposal on a web site 
are presented. The results are divided into two parts, firstly the survey results and then 
results obtained from heuristic evaluation. 
 
4.1 Results of the questionnaire method 
 

The data obtained from the Web application questionnaires were retrieved from the 
database in which is stored and were interpreted using descriptive statistics. 
A total of 85 participants completed the Web questionnaire assessing each of the 
elements that were presented (Figure 1). Table 4 shows the average score for each of 
the reactives shown in Figure 1. It is important to remember that the minimum value that 
a reactive could receive was 1 and the maximum value of 7, where 1 meant strongly 
disagree and 7 strongly agree, on a Likert scale. 
 

Table 4. Mean ratings per reactive. 
 

R1 R2 R3 R4 R5 R6 R7 R8

4.8 5.1 3.7 3.0 5.2 5.5 2.9 5.8 

 
Taking as a starting point tables 2 and 4 , it can be said that the element of Web 

usability worst valued by users on the Web site is studied followed memorability 
efficiency . In general, users said they somewhat disagree when asked about the 
performance of Web usability element which measures how easy a website and its 
operation can be remembered when spending time without interacting with the system. 
The same was true when asked about the efficiency with which can perform tasks on 
the site since the first time I interacted with this. 
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In contrast, the highest rated item by users who participated in the surveys was that 
which indicates how many mistakes are made in the interaction with the Web site and 
how easy it is to recover from such errors once they have committed. 
Table 5 shows the mean scores each of the 85 users gave the Web site is. One aspect 
to consider in this table is that the minimum value assigned by a user score was 2.9 and 
the highest score 5.5. The overall site taking into account all shares was 4.5 , a very low 
value considering that the maximum possible score was 7. 

 
 

Table 5. Medias de calificaciones por participante 
 

Num. Mean Num. Mean Num. Mean Num. Mean Num. Mean 

1 4.4 18 4.6 35 4.1 52 4.6 69 5.0 

2 4.3 19 5.5 36 4.1 53 3.3 70 4.4 

3 5.3 20 4.4 37 4.3 54 4.1 71 5.4 

4 4.4 21 4.3 38 3.9 55 4.6 72 4.9 

5 5.1 22 5.0 39 4.1 56 4.4 73 4.5 

6 4.4 23 4.9 40 4.4 57 4.5 74 3.8 

7 4.0 24 4.5 41 4.1 58 4.5 75 4.0 

8 4.8 25 4.0 42 4.5 59 4.1 76 4.6 

9 4.9 26 5.3 43 4.9 60 4.3 77 4.9 

10 5.1 27 4.8 44 3.8 61 4.8 78 4.3 

11 4.8 28 2.9 45 4.8 62 4.9 79 5.0 

12 5.5 29 4.0 46 5.0 63 4.9 80 4.5 

13 4.5 30 4.5 47 4.1 64 3.8 81 5.0 

14 4.6 31 4.3 48 4.4 65 3.8 82 4.8 

15 5.0 32 3.8 49 3.9 66 4.3 83 4.4 

16 4.9 33 4.9 50 4.5 67 4.0 84 5.5 

17 3.8 34 3.9 51 5.0 68 5.0 85 5.3 

 
 
4.2 Heuristic evaluation results 
 
Unlike the method of questionnaires, the results of heuristic evaluation do not need data 
processingt for interpretation, because usability principles not present are clearly seen. 
In the "error impact" column of Table 6 an equal weight was assigned to each of the 
usability principles, then the "error rate" column with the corresponding value according 
to its compliance with the principle stated in the "indicators" column. 
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Table 6. Results obtained from the heuristic evaluation. 
 

Web site usability indicator Error 
frequency

Error 
impact 

Severity 

Does the system keeps the user informed about what 
is happening? Does the system provides feedback of 
what is happening in a reasonable time? 

0 2 0 

Is there a relationship between the system and the 
real world? Does the information appear in a natural 
and logical order ? Does the system uses a language 
familiar to users ? 

0 2 0 

¿El sistema ofrece de forma clara y de fácil acceso 
funciones de deshacer o rehacer? 
Does the system provide a clear and easy function to 
undo or redo actions? 

1 2 2 

Does the system respect conventional forms? 2 2 4 

Does the system have a design that prevents the 
occurrence of errors ? 

0 2 0 

Does the system have always visible objects, actions 
and options? Does the user need to remember the 
information that is given on a part of the process to 
move forward? Does the system have visible 
instructions on how to use ? 

2 2 4 

Is the system adaptable by the user for frequent use? 2 2 4 

Do the dialogues display information irrelevant or 
rarely used by users? 

2 2 4 

Does the system allow users to diagnose and recover 
from errors? Do error messages provided by the 
system are given in clear and simple language? The 
problem is stated precisely ? 

0 2 0 

¿EL Is the system documentation is well organized 
and well developed ? 

2 2 4 

 
 

According to the results of applying this method, the 10 principles of usability 
assessed in the Web site under study, five of them need to be addressed with priority. 
The principles not well implemented are: 

1. Consistency and standards. Users have to assess whether different words, 
situations or actions mean the same thing. No standard conventions are followed. 

2. Recognition rather than recall. The Web site does not minimize the user's 
memory load by making objects, actions and options visible. The system keeps 
no visible instructions nor these can be retrieved when required. 

3. Flexibility and efficiency of use. The site does not let users customize frequent 
actions. 

4. Aesthetic and minimalist design. The dialogue boxes and texts contain irrelevant 
or rarely needed information. 

5. Help and documentation. The system has no documentation or help function for 
users. 
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4.3 Results Contrastation 
 
The results of questionnaires reveal the existence of two major usability problems on 

the website, however, the method of heuristic evaluation found five problems of Web 

usability in the same site; the same problems that were not detected totally by the first 

method. 

Both methods detected that the Web site blocked users from performing tasks 

efficiently, however, only the method of questionnaires signaled that the memorability 

attribute is not well implemented on the site. On the other hand, heuristic evaluation 

pointed four problems different to those detected by the questionnaire method. 

 

 

5. CONCLUSIONS 

 

Organizations that are concerned about maintaining a usable Web site there are a 

variety of methods to detect usability problems and thus be able to correct those 

problems. The methodological proposal combines the use of heuristic evaluation and 

questionnaires to measure the usability of a particular website and obtain results with a 

detection rate higher thanthose obtained by using any of the evaluation methods 

separately. 

 

 In a general form, the questionnaire method detected the absence of usable Web 

sites characteristics, while the heuristic evaluation method focuses on identifying 

problems caused by the absence of elements that every website should have (such as 

menus, help topics, information, symbols, buttons, etcetera ). Nevertheless, the results 

of the two methods do not contradict each other but are complementary and used 

together they identify a greater number of usability problems. 
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