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Abstract. The purpose of this work focuses on the development of an environ-
ment that will is called ErgoIdentifier. This environment is responsible for  
performing automatic collection of websites’ interaction elements and thus, 
support the usability evaluation process by presenting important features and 
routines for future usability evaluation automatic tools. The ErgoIdentifier will 
use the website’s implementation code to automatically identify the elements of 
interaction of its pages. Once identified, these interaction elements must be 
mapped to the same key characteristics that may influence the usability as color, 
exact location on the page, size and format. So, this environment can also be 
used by the evaluator by presenting him/her initial basis for consideration. The 
Human Computer Interaction, or HCI, aims to provide developers ways of de-
signing and evaluating systems in which there is interaction between user and 
system. Usability can be considered as a key concept within the context of HCI 
and is focused on creating systems that are easy to learn and use. Therefore, it is 
possible to assess the quality of interactive systems according to factors that de-
fine its designers as priority. The ErgoIdentifier provides overall overviews of 
the evaluation processes starting with an identification of the website’s source 
code files and the web pages architecture. These information and the features of 
the interaction elements must be stored in a Database for presenting special res-
ports to the evaluator. These reports should include the features of the interac-
tion elements, number of repetition of specific ones, such as frames, icons and 
links. This proposed environment is composed by the following processes: (a) 
Website architecture definition; (b) Interaction Elements Definition; (c) Interac-
tion Elements Visualization; and (d) XML Files Generation. So, the ErgoIden-
tifier will consist of a database containing information from the pages and  
elements of interaction that should be used in a usability evaluation process. It 
also contains forms for queries characteristics of pages and elements found on 
the website to be viewed through a terminal where the environment is installed. 
They can also be obtained this information using text file formats, HTML and 
XML that can be used as input for tools to support usability evaluation. Also, 
the proposition of the ErgoIdentifier is based on a stimulus for the design and 
development of other usability evaluation tools that would be using it as a basis 
for defining the website’s architecture and also to have information about each 
webpage that are part of the website. Concerning the webpages, it is important 
that all of interaction elements should be automatically recognized and identi-
fied. This will allow the usability evaluation tools to be more efficient in their 
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purpose as this task (interaction elements recognition) is no longer needed to be 
performed by the tool. We intend to develop specific tools that should present 
meaningful usability evaluation reports by using the ErgoIdentifier and also 
present this environment for the HCI community. 

Keywords: Tools Usability and Interaction, User Interfaces, Ergonomics  
Criteria, Usability. 

1 Introduction 

According to the ACM (2009), the Human Computer Interaction, or HCI, aims to 
provide developers mechanisms and strategies for designing and evaluating systems 
in which there are interaction between user and system. Also according to the ACM 
(2009), usability as a key concept within the context of HCI, has focus on creating 
systems that are easy to learn and use, because with this concept is possible to assess 
the quality of interactive systems according to factors that define its designers as 
priorities.  

Considering the International Organization for Standardization (ISO 9241-11, 
1998), usability is the extent that a product can be used by specified users to achieve 
specified goals with effectiveness, efficiency and satisfaction in a specific use. Effec-
tiveness means that the user is able to perform the desired task, efficiency refers to the 
time spent on task performance and satisfaction defines how the system is acceptable 
by users. 

Although usability should be measured, verifying whether the system was pro-
duced attending good usability patterns, it needs to be evaluated and the evaluations 
should be done with well defined processes and methods, formerly known and tested 
by specialists and experts on the subject. For such methods the use of specific sup-
porting tools can be really necessary to avoid personal aspects of the evaluators and 
can also cover a greater range of criteria to be evaluated.  

According to Sharp et al (2007), there are two main methods for collecting data on 
the usability evaluation of interactive systems: tests and questionnaires of satisfaction 
with users. They must measure the extent to which the system meets the needs of 
users, i.e., the efficiency and effectiveness for the purposes that have been proposed. 
The goal of these measures is to provide information for those designers can increa-
singly improve the usability of the same. These measures, still according to Sharp et 
al (2007), may be obtained with quantitative metrics using performance data such as: 
time to complete a given task, time to complete a task from a specified time, number 
and type of errors per task, number of errors per unit time, frequency of use of online 
help or manual, number of users who commit a certain type of error and number of 
users who completed a task successfully, among others. 

One way to facilitate and expedite these measurements is to obtain this information 
in an automated manner, i.e. using some mechanisms to obtain the same speeds and 
facilitating the work of the evaluator to the use of certain assessment tools usability as 
tools: Bloodhound, ISEtool, MESA, CoLiDes, CogTool, among others (Katsanos  
et al, 2010).   
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This paper presents specific features about the development of an environment  
that will is called ErgoIdentifier. This environment is responsible for performing au-
tomatic collection of websites’ interaction elements and thus, supoport the usability 
evaluation process by presenting important features and routines for future usability 
evaluation automatic tools. The ErgoIdentifier will use the website’s implementation 
code to automatically identify the elements of interaction of its pages. Once identi-
fied, these interaction elements must be mapped to the same key characteristics that 
may influence the usability as color, exact location on the page, size and format. So, 
this environment can also be used by the evaluator by presenting him/her initial basis 
for consideration. This proposed environment is composed by the following 
processes: (a) Website architecture definition; (b) Interaction Elements Definition; (c) 
Interaction Elements Visualization; and (d) XML Files Generation. 

This paper is divided as the following: Section 2 presents specific concepts that 
were relevant for the development of the ErgoIdentifier environment; Section 3 
presents the design aspects of this environment presenting some database tables (or 
part of them), snapshots of some  interface screens and other features; Section 4 
presents some conclusions that can be considered about the design and future utiliza-
tion of the ErgoIdentifier; and finally Section 5 presents the bibliographic references 
used in the production of this paper. 

2 General Concepts 

Usability, as pointed by the ISO/IEC 9241, can be defined as: the effectiveness, effi-
ciency, and satisfaction with which users achieve specified goals in particular envi-
ronments. Effectiveness can be defined as the accuracy and completeness with which 
specified users can achieve specified goals in particular environments. Efficiency as 
the resources expended in relation to the accuracy and completeness of goals 
achieved. And, finally, user satisfaction as the comfort and acceptability of the work 
system to its users and other people affected by its use [2]. Specifically, some web 
sites usability evaluation techniques use previous evaluations approaches that produce 
qualitative reports, which might lead to subjectivity problems. 

So, evaluating is one of the main stages of the design development process and aim 
to certify if the interface is according with the specification and whether it allows 
users to perform their task with efficiency, effectiveness and satisfaction, i.e., with 
high levels of usability. The evaluation activities should be performed in all stages of 
usability engineering such as analysis, development and evaluation. So, specific tech-
niques that are appropriated for each stage were developed, such as usability inspec-
tion and usability tests (Cybis et al., 2010).   

Usability can be measured during user interactions with the system and evaluated 
by evaluators and/or inspectors that may judge how well the user interface aspects 
are, a priori, fitted to users, tasks and environments. In doing so, they judge the ergo-
nomics of that user interface. Usability and ergonomics are linked to a cause-effect 
relationship. The more ergonomic (or fitted) the interface is the higher is the level of 
usability it can afford to its users [8].  
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Methods aimed to measure usability (usability tests) are known to be usually ex-
pensive and complex [8]. Alternatively, ergonomics of the user interfaces can be  
evaluated or inspected faster and at lower costs. A simple differentiation between 
evaluations and inspections can be established based on the type of the knowledge 
applied to the judgments involved with both techniques. Evaluators apply mainly 
implicit knowledge they accumulated from study and experience, while inspectors 
apply primarily the explicit knowledge supported by documents, such as checklists. 
Inspectors cannot produce fully elaborated or conclusive diagnosis, but their diagnos-
es are comparatively coherent and generally obtained at low cost. 

2.1 Support for the Information Collection from Websites 

The ErgoIdentifier is graphically presented on Figure 1 that shows a general overview 
of all the processes involved in this environment starting with the website’s source 
files identification that contains the information about the web pages, storing not Just 
these information in a database but also the web pages structure and all the interaction 
elements presented on each one of them.  

Having these information, the ErgoIdentified generates XML (standard markup 
language) files that can be used as entries for usability evaluation supporting tools and 
may also be used by the usability evaluators to perform specific evaluations based on 
questionnaires or ckecklists. An Extensible Markup Language (XML) is a markup 
language that defines a set of rules for encoding documents in a format that is both 
human-readable and machine-readable. It is defined in the XML 1.0 Specifica-
tion produced by the W3C [9], and several other related specifications, all free-to-use 
standards. The design goals of XML emphasize simplicity, generality, and usability 
over the internet. Although the design of XML focuses on documents, it is widely 
used for the representation of arbitrary data structures, for example in web services. 
Many application programming interfaces (APIs) have been developed to aid soft-
ware developers with processing XML data, and several schema systems exist to aid 
in the definition of XML-based languages. 

The environment ErgoIdentifier comprises several processes which are: 
 

Identification of the Source File and Write HTML Page Site. This process reads 
the page's HTML source file in question and writes it to a text file and later in a data-
base, where they will be asked to research all the information on the elements and 
attributes assigned to them. 

Identification of Interaction Elements and Attributes of Each. This process reads 
the source HTML file saved in the database and makes the research of interaction 
elements within it such as links, frames, buttons and images, and also all the attributes 
defined for each of these elements that may have some influence on the usability  
of the site and saves them in the database for later retrieval and delivery tools for 
usability evaluation. 
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Fig. 1. ErgoIdentifier Structure 

 

Visualization of the Interaction of Elements and Their Attributes. This process 
reads the identified elements on the page and also their attributes in the database and 
available through the same set of forms in HTML using PHP, also identifying the 
meaning thereof, to facilitate the analysis by evaluating usability. 

 
Provision of Information Elements and Attributes in the XML Format File. This 
process reads the identified elements on the page and also their attributes in the  
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database and provides the same through a file in XML format to be read later by an 
assessment tool usability. 

 
Provision of Information Elements and Attributes in a File in Text Format. This 
process reads the identified elements on the page and also their attributes in the data-
base and delivers them through a text format file to be read later by an assessment 
tool usability. 

 
Provision of Information Elements and Attributes in the HTML Format File. 
This process reads the identified elements on the page and also their attributes in the 
database and delivers them through a file in HTML format to be read later by an as-
sessment tool usability. 

 
The main feature of the environment Ergoidentifier is to facilitate the activity of the 
usability evaluator providing him the greatest possible amount of information on the 
page and thus providing the means for a more precise about the page being analyzed. 
Initially, after analyzing the web page source code, this environment stores important 
information such as: web page address (url), number of interaction elements found, 
such as links, frames, images or buttons. After this step, these information is pre-
sented to the evaluator through search screens. These searches are based on the page 
addresses.  

The information presented on these screens can also be obtained in a .XML file 
that ErgoIdentifier automatically produces. These files are easily readable by other 
usability evaluation supporting tools and this is an important contribution ErgoIden-
tifier is presenting. In this scenario the environment Ergo Identifier seeks to identify 
the elements in the page that may affect the usability of the same as the links, frames, 
buttons and images. 

The next section presents some conclusions about the advantages the use of  
ErgoIdentifier can present to HCI usability evaluators. 

3 Conclusion 

The ErgoIdentifier as the product of this project will facilitate the work of HCI usabil-
ity evaluators, since it is expected that its use may produce important data according 
to the information found on the pages of websites – more specifically, according to 
the interactions elements presented on each page of the website under evaluation.  

Using this environment may be accomplished in various ways, namely by referring 
elements found on the website using screens on a terminal where the environment is 
installed, and also receiving information elements using text files and XML format 
that can be employed as entry into tools to support usability evaluation.  

The proposal is that it is a stimulus for other solutions that may be developed or 
updated and, thus, facilitate the work of the usability evaluators, making it more 
transparent and less subject to errors, contemplating, yet, increasingly, the characteris-
tics to be evaluated. Another aspect to be considered is that the ErgoIdentifier may 
support the production of direct evaluation mechanisms, more precisely supporting 
the questionnaires or checklists production, according to the characteristics of the 
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elements and found that the final assessment of the usability of website pages is the 
responsibility of the evaluator. 

 Finally, it is relevant to inform that the Ergo Identifier was not designed to replace 
the assessment instruments usability of websites, but basically it supports this assess-
ment process facilitating the work of evaluators in the search for interaction elements 
and their characteristics that may somehow influence usability. 

 
Acknowledgment. Financial Supported by FAPESP. 

References 

1. ACM. Sigchi Report, New York (2009), Disponível em: http://sigchi.org/cdg 
(acesso em Maio de 15 de, 2012)  

2. BIZAGI LMTD. (2012), Disponível em: http://www.bizagi.com (acesso em Maio 
de 15 de, 2012)  

3. ISO 9241-11. Ergonomic requirements for office work with visual display terminals 
(VDTs). Part 11 — Guidelines for specifying and measuring usability. International Organ-
ization for Standardization, Genève (1998)  

4. Katsanos, C., Tselios, N., Avouris, N.: International Journal on Artificial Intelligence 
Tools 19, 755–781 (2010) 

5. Nielsen, J.: Usability Engineering. Academic Press, Boston (1993) 
6. Patton, R.: Software Testing. Sams Publishing, Indianapolis (2006) 
7. Sharp, H., Rogers, Y., Preece, J.: Interaction Design: beyond human-computer interaction. 

Wiley, England (2007) 
8. Scapin, D.L., Bastien, J.M.C.: Ergonomic Criteria for Evaluating the Ergonomic Quality of 

Interactive Systems. Behaviour and Information Technology 16(4/5) (1997) 
9. World Wide Web Consortium’s (W3C) Web Accessibility Initiative,  

http://www.w3c.com (accessed on January 2013) 
 
 


	Design and Implementation of ErgoIdentifier: A Tool for Automated Identification ofWebsites Interaction Elements
	1 Introduction
	2 General Concepts
	2.1 Support for the Information Collection from Websites

	3 Conclusion
	References




