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Abstract 
 
Semantic systems use machine-readable knowledge bases to enable computers derive logical 
conclusions about the meaning of information. They often provide adaptation and improved ways 
of presenting the information in order to enhance the interaction with the users. For this reason, an 
essential requirement of semantic systems is to be easy to use in order to allow users to take 
advantage of their full potential.  
This document proposes a set of guidelines for evaluating the usability of semantic systems. The 
best practices of traditional usability evaluation are reviewed together with criteria for deciding how 
to approach the evaluation of a particular system. An overview of the semantic systems together 
with their characteristics that are more challenging to evaluate is given. The way these 
characteristics translate into evaluation criteria is discussed. Furthermore, this document 
investigates to what extent the existing approaches for evaluation can be applied to this type of 
applications, and proposes a set of guidelines based on the above-mentioned findings. Finally, the 
document describes how the guidelines were used to evaluate and improve two consecutive 
versions of a semantic system. 
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1. Introduction 
 
1.1  Motivation 
 
Semantic systems aim to support people in retrieving and processing information. Compared to the 
traditional applications, most of the semantic systems provide enhanced ways to interact with the 
user. Adaptation to the user’s characteristics, extensive support in retrieving relevant data, as well 
as the new ways to present the information are some of the most challenging aspects in evaluating 
this last generation information systems. 
One essential requirement for such systems is to be easy to use in order to enable users to take 
advantage of their full potential. 
In human-computer interaction and computer science, usability evaluation is used to determine to 
which extent the interface of a software product is easy to use. Usability covers aspects of human-
computer interaction like learnability, memorability, efficiency, and satisfaction. 
Good usability is desired and expected nowadays. The computer literacy of the average users is 
quite high and systems that are hard to use are not tolerated anymore. Often, competition takes out 
of the market products that are difficult to use. The features or the functionality of an application 
are not of much interest if the interaction is complicated. 
Currently, in the literature the advice about evaluating semantic systems is limited, and mostly 
focusing on particular case studies. Therefore, there is a need for further research of methodologies 
and tools to find the proper ways for evaluating this latest generation information systems. 
Due to the very practical nature of exploration in this field, any proposed set of guidelines has to be 
validated in real life case studies. 
 
1.2 Problem definition 
 
In the last decade, a lot of research has been carried out about semantic systems and the novel 
functionalities they provide to the users. The same goes for research about the usability evaluation 
of traditional systems. A set of guidelines that would combine information from these two areas of 
research and describe how the new features provided by the semantic systems can be evaluated 
would be useful. Unfortunately, in the literature there are very few attempts to create such a set of 
guidelines. 
  
1.3 Research questions 
 
The thesis aims to investigate the following topics: 

• Identify the best practices from the traditional approaches to usability evaluation 
 

• Determine the characteristics of semantic systems and which of the characteristics are more 
challenging to evaluate 

 
• Establish how the characteristics translate in evaluation criteria 

 
• Find out to what extent the existing approaches for evaluation can be applied to this type of 

application 
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• Create a set of guidelines based on the above mentioned findings  
 

• Validate the guidelines by applying them to evaluate and suggest improvements for a 
prototype of the GTAA Thesaurus browser, and for a second improved version of this 
applications 

 
1.4  Project overview  
 
The thesis attempts to provide information regarding the state of the art in usability evaluation and 
present the characteristics of semantic systems that are relevant for usability evaluation. 
Furthermore a set of guidelines regarding this evaluation is given. Finally, a description of how the 
guidelines were applied to evaluate a concrete application in two different stages of development is 
given. 
 
For this purpose the thesis is organized as follows: Chapter 2 presents a review of the concepts and 
research related to usability evaluation, the standards, methods and tools used in this field as well as 
some methodologies described in the literature. 
Chapter 3 contains a description of semantic systems together with a proposed set of guidelines to 
be used for the evaluation of such systems. 
Chapter 4 presents in detail a case study to which the guidelines were applied: the evaluation of two 
versions of a web-based thesaurus browser, developed within the CHOICE project. CHOICE 
stands for CHarting the informatiOn landscape employIng ContExt information and aims to show 
how semantic annotation can be supported in the archiving process by exploiting the available 
context information and to show how these annotations can subsequently be used to improve search 
facilities. 
The results obtained in the case study are described together with the ways they helped the 
improvement of the application. 
 
Conclusions and directions for future continuation of the research are given in Chapter 5. 
References from the literature are included in the Chapter 6. The Appendix (Chapter 7) contains a 
description of each of the main evaluation methods, the data collected and generated during the two 
user studies, and an article about the study that was submitted to the 15th International Conference 
on Knowledge Engineering and Knowledge Management (EKAW2006).  
The elaboration of the thesis took place within the Laboratory for Quality Software (LaQuSo) at 
Eindhoven University of Technology. 
LaQuSo was established as a centre of excellence where research on software design and quality 
verification methods is carried out. The research in the LaQuSo is not generally centered on the 
development process, but mostly on the final result of the development that is  studied from the 
point of view of requirements, architecture, analysis of software code, etc. One area of software 
diagnosing refers to User Interaction Analysis and so, the work for the present thesis was integrated 
in the general framework of this research program. 
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2. Usability evaluation state of the art 
 
2.1  Definition 
 
Over the years researchers attempted to define this notion based on various characteristics and 
attributes Shackel (1986) [54]] considered that the term includes: effectiveness (performance in 
accomplishment of tasks), learnability (degree of learning needed to accomplish the task), flexibility 
(adaptation to variation in tasks), attitude (user satisfaction with the system). Nielsen (1993) [40] 
stated that usability comprise: learnability, memorability, efficiency, subjective satisfaction, low 
rate of errors.  
ISO 9241-11  [27] gives the following definition for usability: “The extent to which a product can 
be used by specified users to achieve specified goals with effectiveness, efficiency and satisfaction 
in a specified context of use”. 
 
Another standard, ISO 9126-1 [26] refers to usability as: “ The capability of the software product to 
be understood, learned, used and attractive to the user, when used under specified conditions”. 
Also Kyung S. Park (1999) [29], analyzing the various criteria employed by usability researchers, 
mentions that:  
 “A usability criterion is a dimension recognized as one that will lead to a better, more efficient, 
less error-prone behavior of the interface user. Therefore, these criteria are considered as the basis 
for interface choices”  
Usability analysis is a way to measure how well people can use a system (e.g. a web site, an 
interface, or a device) for its intended purpose. 
 
The goal of usability evaluation is to allow the developers to improve the design of the system. This 
has as a result a system that matches the needs of the projected user groups and allows them to 
reach their goals through a natural way of interaction. 
The benefits of usability evaluation can be measured in terms of increased user satisfaction, time 
saved for the customers, and increased revenue for the vendors. 
 
   
2.2 Traditional approaches 
 
Usability evaluation goes back virtually to the beginning of human-computer interaction (HCI); 
usability evaluation methods were proposed back in 1983 by Card, Moran, & Newell (1983) [14]  
and  Nielsen & Molich, (1990)  [41].  
Laboratory usability testing was seen by developers as a way to minimize the cost of service calls 
and help to design a more competitive product. The laboratory testing included user performance 
testing targeting the evaluation of speed, accuracy, and errors of the users. 
 
In addition, developers started to look at methods that could be used earlier in the process of design 
and as a result, expert-based inspection methods became more popular. 
Some of the more popular expert-based inspection methods were proposed by Smith and Mosier 
(1986) [55],  Nielsen (1990) [39], Nielsen & Molich (1990), for Heuristic Evaluation [41],  or Sears 
(1997),  for Heuristic Walkthroughs [52]. Lewis, Polson, Wharton & Rieman. (1990)  [33]  and 
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Rieman, Redmiles and Franzkc (1995) [47]  had their contributions to the development of 
Cognitive Walkthrough method.  
 
There is not a very uniform understanding and agreement as far as the methodology and the 
usability methods evaluation are concerned. 
Interactive systems are usually designed through an iterative process involving design, evaluation, 
and redesign.  
In the case of design of such systems, formative evaluation - focusing on usability problems that 
need to be solved during the design stage - may be applied before a final design can be accepted for 
release. At the end of the process the summative evaluation is conducted in order to evaluate the 
efficacy of the final design or to compare design alternatives in terms of usability. In the process of 
development of a new software the elaboration of guidelines referring to usability of the product 
can be very useful. 
Usability guidelines are widely accepted as a way of encompassing in a set of instructions and 
indications the cumulative knowledge of usability issues related to the software development. In 
this way, the guidelines can play a role in improving the quality of and reduction of the number of 
iterations involved in the design-evaluate-redesign cycle of software development. Some authors 
Henninger (2000) [23] consider the guidelines as  taking one of two forms: 

- Style guides address when and how to use graphical interface components and general 
looking aspects (often focusing on a specific platform)  

- interface guidelines refers to a platform-independent set of guidelines related to various 
aspects of human-computer interfaces 

While it is clear that guidelines cannot replace well-executed graphical user interface design, 
making usability methods and guidelines an integral part of the development process can prevent 
many usability problems and improve the overall design of applications.  
 
There is now however agreement among interactive system designers and the users that usability is 
an essential quality of software systems and about some ideas concerning usability role in the 
design of interactive systems, the need of an iterative, evaluation-centered process when developing 
such systems and that certain usability indicators, can be viewed as quantitative and measurable 
criteria.   
 
 
2.3 Standards, methods, tools  
 
Standards 
 
Following the extension of usability studies and applications, the need for a common methodology 
for testing and reporting became evident. In 1997, the U.S. National Institute of Standards and 
Technology (NIST) started a project related to software usability, the “Industry USability Reporting 
(IUSR) Project” with the cooperation of prominent suppliers of software and representatives from 
large consumer organizations. As a result of this project, the American National Standards Institute 
(ANSI) approved, on December 12, 2001, the  ANSI/INCITS-354 - 2001 “Common Industry 
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Format (CIF) for Usability Test Reports” as the standard for conducting and reporting the findings 
of usability tests.  
The document includes the following main sections: Executive Summary, Introduction, Method and 
Results. Particularly important for usability professionals are the sections a Method and Results. 
The Method section prescribes the details concerning the participants and their profile, technical 
aspects of the testing facility, design aspects (variables and measurements), and so on. The Results 
section includes information regarding the presentation of performance data (like: times or error 
rates, etc.) and of satisfaction results [37], [44]. 

The final report should detail strengths and weaknesses of the product with recommendations for 
changes and should also cover topics related to: layout and visual design, conformance with UI 
guidelines, terminology, etc. 

Presently, a Study Group on Revision investigates the possibility of enlarging the scope of ANSI 
NCITS 354-2001. The terms of reference of this Study Group are to: 
§ Enlarge the scope as for Common Industry Format for Quality Test Report, 
§ Review the standard in order to harmonize it with ISO/IEC 25000 (SQuaRE) series documents 
[50]. 
 
Other set of rules used by usability professionals is ISO 9241 standard (“Ergonomic requirements 
for office work with visual display terminals (VDTs)”). ISO stands for the International 
Organisation for Standardisation and is a network of national standards institutes from 147 
countries. Many countries (especially those in Europe) also adopt ISO standards as national 
standards.  
ISO 9241 includes information that covers every aspect of usability, including hardware, software 
and usability processes. The standard can be used to design a workstation, evaluate a display, set 
usability metrics, evaluate a graphical user interface, test out a new keyboard,  check the working 
environment, and measure reflections and colour on a display screen, aso  
It also contains checklists to help structure a usability evaluation, examples of how to  measure 
usability, etc. [http://www.userfocus.co.uk/resources/index.html]. 
 
Methods 
 
Usability evaluation starts with a general analysis of the system to be evaluated. Based on the nature 
of the system and the available resources (time, budget, number of experts and / or users, etc) an 
evaluation plan is created. This plan involves performing one or more of the usability evaluation 
techniques [20], [http://www.usabilityhome.com,“Usability Evaluation”].  
A summary of these methods (Inspection, Testing, Inquiry) and their main characteristics are 
given below. In the Appendix, a description of each method is given, together with the main 
characteristics. 
 
 
 
 
 
 
 

http://www.userfocus.co.uk/resources/index.html
http://www.usabilityhome.com


   10

1) Inspection 
 
In this type of evaluation, usability specialists - and sometimes together with software developers or 
users - examine usability-related aspects of a user interface, evaluate the problems and determine 
ways to improve usability. The main methods in this category are: 
 

• Heuristic evaluation: usability professionals check each element of the interface against a 
list of commonly accepted usability guidelines 

• Standards Inspection: a usability expert analyzes each element of the product to determine 
the extent to which this complies with the standards 

• Cognitive Walkthroughs: professional evaluators construct typical task scenarios and then 
role play the part of a user that needs to accomplish the task 

• Guideline checklists: usability guidelines are tested using checklists 
• Pluralistic Walkthroughs: usability experts together with developers and users perform a 

task scenario evaluating each element of the interaction 
 
2) Testing 
 
In the Testing approach, the users perform typical tasks using the system while the evaluators check 
the results to see how the user interface allow the users to do their tasks. The software developer, in 
case of a system under development, takes note of the changes that should be made to the 
application. 
The methods in this category are: 
 

• Performance measurement: quantifies aspects of user system interaction like the time 
required for completing a task 

• Thinking Aloud protocol: users are requested to verbalize their thoughts and opinions 
while interacting with the product 

• Question asking protocol: users are requested to answer questions about each step they 
perform while interacting with the interface 

 
3) Inquiry 
 
The methods in this category are based upon the information they obtain from users regarding their 
observations related to the use of the system: what they like or do not like, how they understand the 
task that should be performed, what are their suggestions for the improvement of respective 
application, etc. 
This category includes: 
 

• Field Observation: usability professionals watch and inquire users interacting with the 
interface in their natural environment 

• Interviews and Focus Groups: users are requested to answer a set of questions about the 
aspects of the interaction that need to be determined 

• Questionnaires: users are requested to respond to written sets of questions about the 
interface 
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Tools 
 

In order to facilitate the evaluation process, several software packages support were developed 
for evaluating some usability aspects in an automated way. 
These tools supporting the developer/maintainer in identifying usability deficiencies can be 
generally classified based upon to: 

• location: web-based vs. off-line  
• type of service: failure identifiers, fault analyzers ( doing also a systematic analysis of 
the source code of the website), analysis and repair tools (they assist the developer also in 
repairing the faults)  
• information source: analysis performed on the basis of the actual implementation of : a 
website (sources), on webserver logs, data acquired during user testing (user testing data)  
• scope, establishing the set of attributes that are considered, like: HTML validators and 
cleaners, HTML/graphic optimizers, link checkers, or usability tools (detecting and helping 
to fix usability faults). 

A table containing the names of some of these automated tools is presented below. More complete 
information and comparison of the features of the tools can be found in [59]. 
 
 
Automated tool Characteristics 
A-Prompt  fault analysis and repair 
Bobby  fault analyzer 
Doctor HTML  fault analyzer 
LIFT  fault analysis and repair 
LinkBot  fault analysis and repair 
MacroBot failure identifier 
MetaBot  fault analysis and repair 
NetMechanic  fault analysis and repair 
WebCriteria:  comparative evaluation of a website; failure identifier 
WebGarage fault analyzer 
WebSAT fault analyzer 
Camasia records computer screen and input actions 
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3. Semantic systems – characteristics and evaluation 
 
3.1 Semantic systems – an overview 
 
In general, semantic systems can be defined [6] as sets of concepts connected by meaningful 
relationships. 
 
In the context of information systems, by semantic systems we understand information systems that 
make use of ontologies.  From the perspective of information stored and processed electronically, 
the term ontology refers to machine-readable knowledge bases. [10],[20].  
 
Typically, an ontology consists of a set of terms, a taxonomy defining classes of concepts and their 
relations and a set of inference rules that enable reasoning functions [20]. 
 
The common purpose of semantic systems is to facilitate the automatic processing of the 
information. Antoniou, Baldoni and Baroglio (2004) explain [4] that machines able to understand 
the meaning of information can interoperate in better ways and provide improved support to 
humans. This kind of applications that can retrieve, process and present information in enhanced 
ways. 
 
From the perspective of the entities that use semantic systems, there are two main kinds of semantic 
applications: for organizations and for end users. Examples of this kind of applications are, 
respectively [46]: ontology-based marketplace development for business to business e-commerce 
and an intelligent personal assistant that gathers information, filters the relevant information, and 
presents it to the user in a logical way. 
Many areas of research are involved [46] in the development of semantic systems: 
• Artificial intelligence: reasoning mechanisms, knowledge representation languages, 
approximate computing, and learning and resource discovery 
• Web information systems: profiling, identification, and XML-based languages and technologies 
• Databases: storage, fault tolerance, security, transactions, and query languages 
• Agents: distributed computing, communication languages, and interaction and cooperation 
protocols 
• Theoretical computer science and (computational) logic: languages, theorem proving, and 
semantics 
• Systems: reliability, mobility, and security 
• Computational linguistics and pattern recognition: knowledge acquisition from primary 
sources, lexical resource use for ontology development, pragmatics, and question-and-answering 
• Document engineering and digital libraries: transformation, markup, and indexing 
• Human–computer interfaces: computer supported collaborative work, work factor evaluation, 
and communication studies 
• Social and human sciences: ontology validation experiments and social informatics  
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One of the largest research areas within the field of semantic systems is the one that develops 
technologies for the Semantic Web. Many of today's semantic systems are nowadays online as web 
applications. 
The goal of the Semantic Web is to create the required infrastructure to enable computers to 
understand the information available on the web. To accomplish this goal, the Semantic Web aims 
to define the terms found in web pages using ontologies [8]. This makes possible for the machines 
to interpret and reason about semantics on web pages and, as a consequence perform complex tasks 
that would otherwise require human intelligence [20]. 
 
The Semantic Web aims to overcome some of the limitations of the traditional World Wide Web: 
nowadays, user’s access to the information on the Web is not optimal; searches are imprecise, often 
returning an overwhelming number of results; it is impossible to find a specific piece of information 
without manually identifying the information in a subset of the retrieved documents. In short, 
presently the process of searching, accessing, extracting, interpreting and processing the 
information available on the web is a tedious and time-consuming task for the users . 
 
3.2 Characteristics of semantic systems 
 
Semantic systems often provide certain features that are not available in traditional applications. 
These new features are related to the following aspects: personalization / adaptation and interaction: 
presentation, search and navigation. Next in this document I discuss these aspects and the ways they 
can be evaluated from the perspective of usability. 
 
Adaptation / personalization 
 
In this document personalization and adaptation will be used to refer to customization of interaction 
to match the characteristics of a user. Personalization is often regarded in literature as a subset of 
adaptation, as adaptation is considered to take into account more user characteristics for adapting 
the interactive features of a system. For the scope of this document, it is sufficient to assume that 
both terms have similar meanings. 
  
Adaptation / personalization is the application and research area which is concerned with the 
process of developing and applying user intelligence to the context of online interaction with the 
goal of tailoring this online interaction to a particular user or set of users (Brusilovsky, 1996) [12]. 
Personalization brings the user’s needs into the center of interaction process. In contrast with the 
approach of traditional applications that offer the same content to all the users, personalized systems 
provide individually optimized access to data and information. 
 
Adaptation / personalization can be useful in any application area where the amount of information 
that can be presented to the users is relatively big and where the users of the system are expected to 
have different goals and knowledge.  
 
Personalization can provide assistance and suggestions to the users, support users in managing their 
view on information, and make the retrieval process of information more effective. 
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Typically, adaptive systems deliver personalized content by limiting browsing space, suggesting the 
most relevant links to follow, or providing adaptive comments to visible links. 
 
Personalization aspects deal primarily with local evolution and local reactivity [4]. Local evolution 
enables the application to adjust itself based on the information collected in time about its users. 
Local reactivity refers to the ability of the system to react on an action performed by the user. 
 
The personalization techniques of an adaptive application rely on implicit or explicit user input. 
Based on this input, adaptive systems build a model of the goals, preferences and knowledge of an 
individual user in order to adapt the interaction process to the needs of that user. 
 
The user model is based on the following types of information: user data, usage data, and 
environment data. 
User data typically refers to information like user interests, preferences, skills, mood and / or 
demographic data. Usage data is related to the behavior of the user while interacting with the 
system. This type of information includes navigational behavior, time spent with a page / section of 
the application as well as ratings and purchases. Finally, the environment data refers to the software 
platform, hardware (type of device, screen size, bandwidth) and the location of the user. 
These types of data can be used directly, clustered or correlated in order to extract more knowledge 
from them. 
 
In order to be able to adapt to the user needs, the system should satisfy at least the following two 
criteria: it should have a user model, and it should be able to adapt the presentation of information 
using this model. In order to build systems, which satisfy those two criteria, several methods and 
techniques are used [17], [20].  The methods address the conceptual levels and the techniques are 
part of the implementation level of adaptive systems. 
The methods and techniques can be classified based on the following criteria [10], [11] problems 
that can be addressed using adaptivity 

- characteristics of the user that are used as a source of the adaptation 
- features of the application that can be different for different users 
- the goals of the adaptation 

 
Each of the four criteria above are discussed in detail by Brusilovsky (2003) in [8],[9]. 
Adaptivity can address different kinds of problems in several application areas: 

• Web-based education  
• On-line information systems  
• On-line help systems  
• Information retrieval systems  
• Institutional information systems 
• Systems for managing personalized views in information spaces 

Some more recent projects are also exploring new application areas such as e-commerce, medicine, 
tourism, mobile Web, ubiquitous computing [9] and recommender systems. 
 
The following user characteristics are used as a source for adaptation: 

• Users’ goals,  
• Knowledge,  
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• Background, 
• Experience 
• Preferences 

 
The following personalized features can be provided Brusilovsky (2001) [10] by the application 
based on each user model: 
- Adaptive presentation: 

- Text (natural language adaptation, canned text adaptation) 
- Multimedia 
- Modality 

- Adaptive navigation support 
- Direct guidance 
- Adaptive sorting of links 
- Adaptive hiding of links (hiding, disabling, removal) 
- Adaptive annotation of links 
- Adaptive generation of links 
- Map adaptation 

 
Apart from presenting personalized content, adaptive applications aim to provide the user with the 
following features: 

• Global Guidance 
• Local Guidance 
• Local Orientation Support 
• Global Orientation Support 
• Managing Personalized Views 

 
Presentation and interaction 
 
By presentation and interaction we understand the totality of features offered by a system to 
exchange information with a user. 
Semantic systems often provide several unique features related to presentation and interaction: 
 

- Hierarchical structures of concepts 
- mind maps 
- Cross-links (concepts that belong to multiple categories) 
- Simultaneous display of different categories a concept belongs to. 
- Display of concepts in different views at the same time: tree, as part of more categories, on a 

map of concepts 
- Data is acquired either implicitly, explicit or both ways 
- Sometimes users have to rate a number of items in order to allow the system to learn about 

their preferences 
 

- Often systems are designed to be used on different hardware platforms: computer, PDA, 
mobile phone, etc. 

- The system displays suggestions, guides, related information. 
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3.3 Guidelines for usability evaluation of semantic systems 
 
In this section of the document a set of guidelines for usability evaluation is proposed. This set of 
guidelines is a result of observing the best practices found in the literature. The case study that will 
be presented in chapter 4 facilitated the validation of these guidelines. 
 
The main steps  for usability  evaluation are the following  
 
Phase I: Planning 

1) Determine an overall purpose of the analysis 
2) Derive concrete objectives from the overall purpose 
3) Identify the user groups that will be tested (e.g. novices, experts, academic, professionals, 

etc) 
4) Design the usability evaluation sessions 
5) Plan the experimental setup. Determine the usage scenarios of the system that will be 

performed during the investigation 
6) Specify the required devices and tools 
7) Identify the required human resources  

 
Phase II: Running the test 
 
Phase III: Examination of the test results 

1) Analyze data 
2) Summarize findings 
3) Present advice for improvements 

 
A few comments regarding the planning part of the evaluation process will be made in this chapter. 
The detailed description and the main aspects related to the test and the interpretation of the results 
are presented in the following chapter. 
 
In Planning phase the main goals of the evaluation have to be determined; To each goal is then 
attached a set of sub goals regarding concrete aspects of the application under evaluation.  
Based upon these goals and the characteristics of the system the most appropriate methods are 
selected. 
Typically, the particular requirements and constraints of each case study as: the nature of the 
system, the development stage the system is in, the target user groups, budget and time available, 
are the determining factors for selecting the adequate methods.  
In the case of the last generation information systems, traditional expert inspection methods alone 
are often not sufficient for a proper evaluation. Due to the nature of this kind of systems, testing 
with users and inquiry methods are likely to produce better results than expert inspection. Often, a 
combination of inspection, testing and inquiry methods is necessary to ensure a thorough testing of 
the application. A comparison of the metrics is given in the tables at the end of this section. 
An important factor in determining the methods to be used is the development phase the system is 
in.  
A comparison of methods with a largest applicability in the evaluation of last generation 
information systems is further given in this chapter. The comparison is based upon several key 
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criteria like goal, cost, usability dimension they covered, etc. The advantages and drawbacks of 
each method are also presented. 
 Depending on the goals and the type of the system to be evaluated, as well as the development 
phase of the system, a decision can be taken regarding which methods are appropriate for the 
evaluation. The following table shows the suitability of each method for different phases of 
development.  
 
Usability in various Stages of Development Life-cycle 
(Adapted after D. Mayhew "Usability Engineering Lifecycle”, 1999) [35] 
 

Stages in Software Development Life-cycle Evaluation Methods 
Requirement Design Code Test Deployment 

Heuristic 
evaluation  ● ● ● ● 

Standards 
Inspection 
 

   ● ● 

Cognitive 
Walkthroughs 
 

 ● ● ● ● 

Guideline 
checklists 
 

 
 ● ● ● ● 

Inspection 

Pluralistic 
Walkthroughs 
 

 ●    

Performance 
measurement  ● ● ● ● 

Thinking Aloud 
protocol  ● ● ● ● 

Testing 

Question asking 
protocol  ● ● ●  

Field 
Observation    ● ● 

Interviews and 
Focus Groups ● ● ● ● ● 

Inquiry 
 

Questionnaires ●   ● ● 
The next step in the planning phase is the identification of metrics. The metrics to be used have to 
be chosen based on their relevance to the testing goals.  
 
Typical usability evaluation metrics are: 
• Number of steps per task 
• Number of problems  
• Total time spent 
• Time spent per task 
• Task completion 
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The metrics can be used to assess the efficiency and effectiveness of the application with respect to 
certain tasks that have to be performed by the users. 
 
The participants in the user tests should be chosen from the potential users of the system, and their 
characteristics (like domain knowledge or experience with information systems) should match as 
many potential user profiles as possible. 
 
Further, the experimental setup has to be planned. This step includes: 
 
• Identification of the usage scenarios of the system that will be performed during the 
investigation  
• Specification of the required devices and tools  (computers, video or audio recording equipment, 
questionnaires, etc) 
• Setting up appointments with users and evaluators and all other logistic aspects 
 
It is useful that the scenario of the testing is tested first by an evaluator and possibly a normal user. 
In this way, possible problems in the test setup can be determined before the real evaluation starts. 
The detailed description of the manner in which the test is conducted and the interpretation of the 
obtained results are given in the next chapter presenting the application of these guidelines to a 
specific case study. 
 
In the following pages of this document, a feature comparison of usability evaluation methods is 
given, together with the advantages and disadvantages of each of them. The tables are grouped by 
the three main types of evaluation methods: inspection, testing and inquiry. 
 
The guidelines presented in this chapter aim to help researchers and usability professionals run 
usability tests. For this reason they are available also online on the LaQuSo website. 
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Comparison between the usability evaluation techniques 
 
   1) Inspection 
 
 

Usability Dimensions Requirements Method 
 

Cost 
Effectiveness Efficiency Satisfaction Users Usability experts Software developers 

Generates 
quantitative 
data 

May be 
performed  
remotely 

Heuristic 
evaluation 

low yes yes no none 3 to 5 none no yes 

Standards 
Inspection 
 

medium n/a * n/a * n/a * none 1 none no yes 

Cognitive 
Walkthroughs 
 

medium yes 
 

no no 0 1 to 4 0 to 2 no no 

Guideline 
checklists 
 

low to 
medium 

yes yes no none 1 none no yes 

Pluralistic 
Walkthroughs 
 

high yes no yes 2 1 1 no no 

* Not applicable (the inspection is carried out based upon the provisions of a certain standard) 
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Advantages and disadvantages of usability evaluation techniques 
 
1) Inspection 
 
Method 
 

Advantages Disadvantages 

Heuristic evaluation - good for discovering a large number of both 
minor and major interface problems 

- it may be difficult to find usability experts with knowledge 
of the context of product to be evaluated (domain 
knowledge) 
- testing with users may be required as well for finding 
additional interface problems if the system is highly domain-
specific. 

Standards Inspection 
 

- ensure compliance with a UI standard  
- establish consistency among user interfaces 
 

- cannot cover usability related aspects not present in the 
standards 
 

Cognitive 
Walkthroughs 
 

- user-centered 
- may investigate known problem areas 
- discovery of user goals 
 

- cannot cover entire problem space 
- the designers try to act as users 
- impartial because of task selection 
 

Guideline checklists 
 

- cheap if non-expert evaluators are used  
- may investigate known problem areas 
 

- time intensive if long guidelines are used 
- guidelines may conflict 
- difficult to cover entire problem space  
 

Pluralistic 
Walkthroughs 
 

- discovers a greater number of usability 
problems than other methods 
- developers get immediate feedback 
 

- the range of possible actions is limited 
- expensive due to the number of people involved 
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  2) Testing 
 

Usability Dimensions Requirements Method 
 

Cost 
Effectiveness Efficiency Satisfaction Users Usability experts Software developers 

Generates 
quantitative 
data 

May be 
performed  
remotely 

Performance 
measurement 

medium yes yes no 5 to 8 1 none yes no 

Thinking Aloud 
protocol 

high yes no yes 4 1 none no no 

Question asking 
protocol 

high yes no yes 4 1 none no no 

 
 
Advantages and disadvantages of usability evaluation techniques 
 
   Testing 
 

Method 
 

Advantages Disadvantages 

Performance 
measurement 

- generates quantitative results that can be 
easily compared with: 

• Results produced by tests of    similar 
products  

•  usability criteria 
- easy analysis of the results 

- requires rigorous test designs and extensive resources 
- users are required to act naturally in an unnatural 
environment 
 

Thinking Aloud 
protocol 

- uses a relatively small number of users 
- very close approximation to actual individual 
usage  

- think aloud instruction rarely works well and is 
unnatural for the user 

- difficult to collect quantitative data  

Question asking 
protocol 

- uses a relatively small number of users - the performance of the users may be affected by 
stopping the current task and answering the questions 

- difficult to collect quantitative data 
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  3) Inquiry 
 

Usability Dimensions Requirements Method 
 

Cost 
Effectiveness Efficiency Satisfaction Users Usability experts Software developers 

Generates 
quantitative 
data 

May be 
performed  
remotely 

Field 
Observation 

medium yes no yes 2 1 none yes no 

Interviews and 
Focus Groups 

medium 
to high 

yes no yes 2 to 6 1 none no no 

Questionnaires medium yes yes yes 5-20 1 none yes yes 
 
   Advantages and disadvantages of usability evaluation techniques 
 
    Inquiry 
 

Method 
 

Advantages Disadvantages 

Field Observation - reveals users' real tasks in natural 
surroundings - no control of the experimenter 

Interviews and 
Focus Groups 

- produces a large quantity of possible design 
choices and new features  
- may improve customer relations  

- is designed for a marketing tool  
- is pseudo-scientific and is not a controlled environment  
- does not test user's actual interaction with the software  
- records what user's think they want, not necessarily what they 
would actually use 

Questionnaires - finds subjective user preferences  
- can be counted 
- can gather a large amount of information from 
many people, relatively rapidly and at low cost. 
- usually provide quantitative data (whereas 
interviews provide qualitative data); for this 
reason, questionnaires are more  appropriate for 
making statistical analysis 

- indirect method: low validity 
- difficult to asses if the sample of user population and is 
representative of the whole group of interest  
- respondents do not necessarily give correct answers 
-considerable incertitude about what questions are asking and 
how the answers are interpreted (especially if open-ended 
questions are incorporated) 
- response rates for posted questionnaires can be very  low 

.
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3.4  Challenges in the evaluation of semantic systems 
 
There are many factors that influence the evaluation process of a semantic system [22]. Some 
of these factors depend on the fact that Internet provides the opportunity of accessing the 
system using a variety of devices like desktops, mobiles, PDAs, in any location of the world, 
to the users having diverse skills, capabilities and knowledge. The adaptation often found in 
such systems can be applied to any domain having some specific characteristics. All these 
elements form the environment of the semantic system. 
 
Frameworks and methodologies 
 
In the literature about semantic and adaptive, there are several proposals for evaluation 
methodologies and frameworks. 
Gupta and Grover (2004) [22] proposed an evaluation framework/methodology based on 
layered approach. 
The evaluation methodology proposed by them is considered as an integral part of the 
development process of the system. The authors suggest taking into consideration for the 
evaluation of each individual module the accessing environment and the type of adaptation 
provided by the application. 
The proposed framework is composed of four dimensions: environment, adaptation, 
development process and the evaluation modules.  These dimensions are orthogonal to each 
other, as all the evaluation modules should address all the components of environment and 
adaptation during each phase of development process. 
The first dimension – environment – is the set of conditions to which AHS has to adapt itself. 
There could be many possible variables, among them one can mention: the used device, the 
user (with his personal characteristics like demographic data, knowledge and skill levels, his 
interests and preferences, his goals), application domain or the geographical location of the 
accessing device 
The second dimension – adaptation - can be of two types: static adaptation (specified at the 
design time or determined once only at the startup of the application) and dynamic adaptation 
(that occurs during runtime and depends on inputs given by the users during use). 
The third dimension of evaluation methodology - evaluation modules- consists of evaluation 
modules like: Input Acquisition, Conclusions drawn from the previous layer, Models (like 
user model, domain model, interaction model, navigation model, presentation model, etc). 
The fourth dimension of the framework - development process – includes the phases of 
software life cycle like: analysis, design, implementation and maintenance. 
An attempt to provide a framework for the evaluation of adaptive web systems is also made 
by Sadat and Ghorbani (2004) [49]. 
The authors consider the runtime features to be the most important factors in evaluating a 
system. The dimensions of the adaptation related to this feature can be based on information 
collected from: user / user community, environment, technology, unexpected events (like 
certain constraints appearing during the running of the system). 
Using an extended list of criteria, Sadat and Ghorbani carried out a comparative evaluation of 
four more popular adaptive systems: AHA!, InterBook, SETA, and  SeAN  based upon the 
marks resulting from individual evaluation. 
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As a conclusion, one might observe that the authors define this comparison of respective 
systems “subjective”; this reflects the fact that it is difficult - with the present state-of-art of 
the theory - to compare different adaptive systems in an objective way even if the same 
metrics are used. 
 
A very comprehensive review of the state-of-art methodologies and methods applied for the 
evaluation of user-adaptive systems is provided in a recent (2005) article by Gena, C.[18]. 
Stressing the increased importance of the evaluation of these systems, the author remarks the 
difficulties encountered in the evaluation of various aspects of adaptivity that leads to the 
need to treat them separately. In this respect, a layered approach has been proposed in the 
literature in order to be able to evaluate each constituent. Such a system should have at least 
two layers that can be evaluated separately: the content layer and the interface layer. At the 
same time it should be understood that a user-adaptive system will be different for different 
users, and consequently the evaluation could expose these differences.  
Due to these differences, is difficult to design a single interface that will meet the usability 
requirements of all the users of a system without using the capability of the system to adapt. 
In this respect, Benyon proposed in 1993 [7]  that when designing an adaptive system, one 
should consider several interdependent activities like:  
 

- Functional analysis, that will establish the main functions of the system; 
- Data analysis, concerned with the meaning and structure of collected data; 
- Task knowledge analysis, dealing with the cognitive characteristics required by users of 

the system, 
- User analysis, which determining which attributes of users that are relevant for the 

application (required intellectual capability, cognitive processing ability, etc) and 
classifying the user population according to these aspects; 

- Environment analysis, covering the environment characteristics within which the system 
will operate. 

 
From the point of view of evaluation, several approaches are encountered and based upon 
these, one can distinguish the following classification of methods and methodologies [18]: 
 
The empirical evaluation refers to the appraisal of an adaptive system by controlled 
experiments; these are often performed in the evaluation of user-adaptive systems ( mostly for 
the evaluation of interface adaptations). In the case of such experiments the following stages 
are usual: 
  - Identification of the issue or question of interest 
  - Review of the relevant theories and research 
  - Developing a research hypothesis as a succinct statement of the purpose of the study 
  - Identification of the independent and dependent variables 
 
The layered evaluation differentiates the evaluation of user-adaptive systems from the 
evaluation of regular systems. Based on the different identified layers, different evaluations 
and analyses have to be taken into account. Such an approach has been used in the 
experimental evaluation of adaptive educational systems. Some researchers take into 
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consideration for this type of evaluation two high-level phases corresponding to their 
separated evaluations: 
  - The interaction assessment phase. In this phase the evaluation focuses on the validity of 
conclusions drawn by the system concerning the characteristics of the user–computer 
interaction and if the user’s characteristics are being successfully detected by the system and 
introduced in the user model. 
  - The adaptation decision-making phase, where the evaluation concentrate on adaptation 
decisions and if they are meaningful for the assessment results. A the same time an evaluation 
of the selected adaptive presentation technique is made compared with user goals. 
 
A corpus of study where the evaluation of user modeling and adaptive systems will lead to the 
creation of a corpus of principles and guidelines and a set of general principles can be 
extracted from the existing research results. One way to reach this goal would be by the 
development of an online database for studies of empirical evaluations of adaptive systems to 
serve as a reference for researchers in this field and to guide the planning of new evaluations 
based upon certain methodological requirements. This database could collect data on: 

- Evaluation layers foreseen 
- Method of adaptation 
- Method of evaluation 
- Data type 
- Criteria and measures used  
- Number of subjects 
- Number of group conditions. 
- Randomization in the assignment of subjects to groups 
- Statistical analysis 

 
 
Adaptation 
 
The evaluation of semantic systems is more challenging than the evaluation of traditional 
applications. One of the major challenges is to evaluate the features related to adaptation / 
personalization provided by such systems. 
In the systems that provide adaptation, the content and the presentation of information are 
different for each user. Due to this fact, for this type of systems, traditional expert inspection 
methods have limited applicability. In the planning phases of the evaluation process, 
especially methods that involve inquiry and testing with users should be considered. 
Furthermore, when applying these methods, one has to keep in mind that the reliability of the 
results increases considerably with the number of participants.  
One of the main goals of the inquiry sessions should be determining to what extent the 
personalized information provided by the application matches the user’s preferences and 
expectations. 
For better results, the user testing sessions should include a larger number and a bigger variety 
of tasks to be performed by the users than in the testing sessions for traditional applications. 
Those tasks should be carefully selected after an analysis of the purpose of presentation / 
adaptation features as well as of the users’ needs related to those features. 
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When evaluating semantic systems, an important aspect is assessing the way the information 
is presented to the users. User tests and inquiry methods can prove again to be valuable tools 
in establishing that the user has to deal with an optimal amount of information and the data 
that is relevant to current user tasks is visible and displayed in a logical manner.    
 
User tests should include subjects with different characteristics that would cover as many 
possible types of user models as possible. 
 
Presentation and interaction 
 
While traditional expert inspection methods can prove useful in revealing some of the 
problems of the presentation and interaction, a thorough evaluation of a semantic system 
requires testing and inquiry methods that involve real users. 
Adding personalization to hypermedia systems aims to solve two types of issues: navigation 
problems and comprehension problems. (Wu, De Bra, Aerts,  Houben, 2000) [59] 
Navigation problems are addressed by providing each user with a set of personalized links or 
navigation tools. Comprehension problems  
Usability tests should aim also to determine how often this type of problems occurs. This can 
be done using a set of metrics to measure the frequency of this type of issues. Verbal or 
written output from the users can help identify navigation or comprehension problems and 
suggest ways for improving the domain model, user model, adaptation model or the 
adaptation rules of the application. 
Often adapting the presentation of information within a page is frequently achieved by 
manipulation of the text fragments or links (De Bra, Brusilovsky, Houben, 1999) [15]. 
Without testing adaptive systems with real users it is very difficult to assess the effectiveness 
and efficiency of this ways of presenting the information. 
Therefore, when evaluating adaptive systems, it is essential to collect information about the 
user satisfaction with the novel ways that support the presentation of information in such 
systems: conditional inclusion of fragments, sorting of links, direct guidance, link annotation, 
link hiding or disabling and so on. 
Nora Koch and Gustavo Rossi (2002) [38] draw the attention to the risk of over-
personalization/adaptation of a system that can disorient the user. For example, by going back 
to an already visited page, the user can find that the page looks differently because the page is 
dynamically generated on the basis of user information and profile accumulated by the system 
during the previous interaction. In this case the usability of the application will not be 
increased by this adaptation/personalization of the system. In order to minimize or eliminate 
this risk, the authors propose that systems should keep a history of changes to the user profile 
and present one page with the same look and feel throughout a session for a particular user. 
 
Privacy and trust 
 
When evaluating the usability of adaptive web systems, an important aspect is the problem of 
privacy. Investigating the user behavior and interaction with such systems, Schmidt-Belz 
(2005) [51] shows that users are willing to disclose personal data when they see a benefit for 
themselves but they want to stay in control of why and what data they disclose. One of the 
targets of adaptation is to increase usability of the system; the user trust in the system is built 
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up by ensuring that the user is in control when interacting with the application. The lack of 
trust can determine users to avoid interaction with the system. User trust can be achieved 
when the interface makes explicit why and how the information colleted is used. Better 
understanding of the reasons for which personal information is gathered can make the user 
less reluctant in providing the system with some personal data that might be used to improve 
his user model. 
 
The results of e-commerce adaptive website evaluations like the one presented by Alpert et. al 
(2003) in [2] show that user trust is a key success factor for this type of applications. The tests 
revealed a predominance of the users desire to be in control of their own profile (the 
persistently stored personal information collected by the system about the user). They also 
favored that the only the information explicitly provided by them to be remembered by the 
system. The users did not want that information that has been collected implicitly by the 
system (e.g. user interests, user goals, assumptions made based on navigation paths the user 
has traveled) to become a part of their persistent personal profile. 
 
This aspect raises an important constraint for the developers of such adaptive systems as a 
balance must be achieved between the collected information that will allow the system to 
become personalized and the reluctance of users to have some of their personal information or 
behaviors retained in the system database. 
 
Therefore evaluations of adaptive web systems should aim to determine to what extent the 
users trust the application. This can be done either using questionnaires, or analyzing the user 
interaction with the system. 
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4. Case study 
 
4.1. Introduction 
 
This chapter describes the evaluation of the GTAA thesaurus browser web application. Two 
versions of the GTAA thesaurus browser prototype were tested. The findings from each test 
were used as suggestions for improvement of the future versions of the prototype. The 
findings from all the tests were used to probe the research hypothesis that the GTAA 
thesaurus browser is a tool that is appropriate for its purpose. 
In order to maximize the amount of information to be collected about the system, several 
methods for usability evaluation were applied. Those methods belong respectively to two 
main categories of techniques currently used in practice for usability evaluation: testing and 
inquiry. 
 
4.2. The GTAA thesaurus browser 
 
The GTAA (Gemeenschappelijke Thesaurus Audiovisuele Archieven - Common Thesaurus 
for Audiovisual Archives) browser is a web application developed within the CHOICE 
project. The CHOICE project (CHarting the informatiOn landscape employIng ContExt 
information) aims to speed up the manual description process of audiovisual archives at The 
Netherlands Institute for Sound and Vision. Semantic Web and Natural Language Processing 
tools and technologies are used as enablers for accomplishing this goal. 
 
The purpose of the thesaurus is to provide a consistent vocabulary for indexing media files. 
The thesaurus contains two sets of entities: preferred terms which have to be used for 
indexing and non-preferred terms which are often alternative ways of expressing the same 
concept as preferred terms but which should not be used for indexing. 
Currently, the documentalists at Sound and Vision have access to this thesaurus   by browsing 
flat lists of keywords. 
The GTAA thesaurus browser web application was developed with the purpose of providing a 
more efficient way to retrieve the preferred terms for indexing media files. This web 
application presents the information in the thesaurus organized in several logical categories 
(facets) like subject, name, location and genre. 
A preferred term can be retrieved either by browsing a hierarchy of concepts or by keyword 
search. 
 
4.3. Evaluation methodology 
 
The evaluation methodology used for this study consisted of three phases: planning, 
performing the evaluation, and analyzing the results. The general aspects of this phases were 
presented in the previous sub chapter (3.3). Further we will describe in detail the way in 
which these three phases were applied on this specific case study. 
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4.3.1 Planning 
 
4.3.1.1 Identify goals 
 
The first step of this phase was the determination of the evaluation goals. For each goal, 
several sub-goals were outlined: 
1) Determine whether the GTAA thesaurus browser is user-friendly for its intended user 
groups. 
• Evaluate the user-friendliness of the following interface elements: 

- General layout 
- Hierarchy of concepts 
- Tree of related terms 
- Search function 
- The layout of the thesaurus categories 

• Evaluate the ease of navigation between different interface elements 
• Evaluate the interface from the following perspectives: efficiency, learnability, 
effectiveness, user satisfaction. 
 
2) Determine whether the GTAA thesaurus browser maintains the needed functionality for its 
intended purpose. 
• Confirm the applicability of the GTAA Thesaurus Browser for the typical tasks 
performed by the target user groups (Sound and Vision documentalists, external broadcasting 
professionals) 
• Validate the suitability of the GTAA Browser for the tasks performed by the targeted 
user groups 
• Validate the adequacy of the GTAA structure and organization 
• Validate the utility of the browsing and searching functionality integration 
 
3) Determine possible improvements of the user interface and functionality in the future 
versions of the prototype. 
• Identify the user interface features that need improvements in order to increase the 
users’ satisfaction level 
• Identify the missing functionality aspects of the prototype that are required for proper 
usage 
 
4.3.1.2  Determine the evaluation methods to be used 
 
After identifying the goals, a choice of methods for evaluation was made. Typically, the 
choice of methods is made based on the particular requirements and constraints of each case 
study: the nature of the system, the development stage the system is in, the target user groups, 
budget and time available. 
In our case the system is a complex web application targeted to annotators from Sound and 
Vision and possibly other similar organizations. This implies that the background, age, 
expertise and computer literacy of the target users will vary largely. 
For this reason we decided that the system has to be tested with real users.  Therefore, the first 
method chosen was a variation of the “think aloud” protocol.  This method consists of two 
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phases. In the first phase, the ”play-around”, the users have to perform several pre-defined 
tasks in order to get acquainted with the system.  
In the second phase the users are requested to perform a task similar with those they have to 
perform in real life - in our case to annotate a piece of video material. The number of resulting 
annotation terms are later compared with a “golden standard”. The golden standard is a set of 
terms defined by thesaurus experts from Sound and Vision as appropriate for annotating the 
video material. 
While interacting with the web application the users are encouraged to verbalize their 
thoughts.  
 
In order to gather even more information from the users (about their satisfaction with the 
whole system, with different elements of the interface and information about their 
background) the second method chosen belongs to the enquiry techniques for usability 
evaluation. This method requires users to fill in a questionnaire with three types of inquiries: 
statements about the system that can be rated on a scale of agreement, open questions, and 
information about their background. 
 
We believe that the strength of our choice of methods is receiving results from two 
completely different evaluation approaches: testing with users and inquiry about the system. 
Furthermore, observing the users performing tasks similar to those they have to do for their 
work, combined with their instant verbal feedback provides valuable information about the 
behavior of the users and their expectations about the system. 
 
4.3.1.3  Identify metrics 
 
In order to evaluate the efficiency, satisfaction, learnability and effectiveness of the GTAA 
browser, the following metrics were used: 
  
During the “play-around” phase: 
• Number of problems 
• Total time spent 
 
The “play-around” phase metrics are used to assess the learnability of the GTAA browser.  
 
During the annotation phase: 
Search – related metrics: 
• Number of times alphabetical search was used 
• Number of times hierarchy search was used  
• Number of times filter search was used  
• Number of resulting index terms 
• Number of steps per index term  
• Total time spent on search tasks  
Overall metrics: 
• Total number of steps  
• Number of problems  
• Total time spent  
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The correlation between the total time spent during annotation, the number of steps and the 
number of problems encountered by the users are used to calculate the overall efficiency and 
effectiveness of the browser. The actions of the users that encountered difficulties when 
completing a task were counted as problems. Unexpected behavior of the browser that was 
due to software bugs was not included in the calculation of the total time and of the number of 
problems.  
The number of times the alphabetical, hierarchy and filter search were used, together with the 
number of steps per index term and the total time spent on search tasks give an estimate of the 
search efficiency of the browser. 
The number of resulting index terms is used to calculate the success factor of the annotation 
compared with the terms indicated in the golden standard. 
 
4.3.1.4  Identify participants 
 
The next step in the planning phase was determination of the user groups that will be used for 
testing. For the first study we decided to invite users from both Sound and Vision and external 
organizations (EO, NOS) in order to allow us to receive feedback from users coming from 
different working environments. For the second study we invited users coming only from 
Sound and Vision. 
 
4.3.1.5  Design the usability evaluation sessions 
 
In this phase, the following steps were performed: 
• Plan the experimental setup 
• Determine the usage scenarios of the system that will be performed during the 
investigation  
• Specify the required devices and tools  
• Make appointments with users and evaluators 
 
The evaluation scenario was tested with one real user as well as with one of the evaluators 
playing the role of a user. Based on this preliminary test several enhancements were made to 
the evaluation scenario and setup.  
 
The same steps had to be performed for the second study. This time we had to keep in mind 
also the enhancements that were made to the prototype and the possibilities for improving the 
scenario observed during the first test. 
 
Two types of questionnaires were prepared: one about the web application and one about the 
user’s details. The first questionnaire consisted of five sections: 
• General GTAA Browser user interface 
• “Subjects” user interface facet (tab) 
• Search facilities 
• Terms/concepts browsing 
• Additional functionality required 
• Open questions 
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The second questionnaire was about the user’s personal information:  
• Name 
• Sex 
• Age group 
• Annotation software usage frequency 
• Multimedia material annotation frequency 
• Estimation of own expertise 
• Frequency of annotation software usage for work 
• Other annotation software used 
• General computer usage expertise 
• Operating system used 
 
In order to allow appropriate analysis of user actions and feedback, video recordings of the 
computer screen during the experiment were required. To accomplish this, arrangements were 
made for several additional tools like: laptops, external microphones, external monitors (to 
minimize interference with the user’s actions), and video cameras.  
 
 
4.4  Performing the evaluation 
 
The evaluation consisted of two phases: an introductory explanation about the GTAA 
thesaurus browser and the test that was given by one of the evaluators and the actual test 
performed by the user. The two phases included the following steps: 
 
Introduction to GTAA thesaurus (~ 10 minutes): 
 

• Purpose of the GTAA browser 
• Purpose of the test  
• Planning of the test 
• Constraints and rules during the session 
• In case of questions and problems interaction with the examiner is encouraged 
• The evaluation session will be recorded (audio of the session and video of the 

computer screen only) 
 
The GTAA Evaluation session (~ 1 - 1 ½ hours): 
 

• Getting acquainted with the GTAA Browser (~ 15 min) 
i. Written explanations of the various functionalities of the system 

ii. Audio explanations of the various functionalities of the system 
iii. Fill in feedback/comments/problems in the form provided (spoken 

comments/feedback/problems reporting is also welcome – through out the 
whole evaluation session) 

• Getting acquainted with the annotation form (~ 5 min) 
i. Written explanations of the annotation form 

• Watching the video material to be annotated  
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• Fill in the annotation form (~ 15-30 min) 
• Fill in the Post-Study Questionnaire (~ 20 min) 

i. Post-study evaluation questionnaire 
ii. Personal data questionnaire 

 
 
4.5  Results 
 
Two testing sessions were performed on two consecutive versions of the GTAA thesaurus 
browser prototype. Based on the results of the first test, the prototype was improved. The 
results of the second test on the improved version generated suggestions for future 
enhancements. 
 
4.5.1  Results 1st test 
 
A snapshot of the browser version that was used in the first test is displayed in the image 
below: 

 
 
 
4.5.1.1  Video recordings 
 
The video recordings of the evaluation sessions proved to be useful for observing the behavior 
of users and the difficulties they encountered while interacting with the GTAA thesaurus 
browser. A summary of the issues detected in each element of the user interface is given 
below: 
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The browser facets 
 
In the Subjects (Onderwerpen) facet, when users perform some actions, sometimes “Termen”, 
“Boom”, “Term” elements of the “Subjects” facet do not get updated accordingly. 
 
In the People (Personen) facet, some users seem confused about the purpose of the arrows for 
navigation in the list of names. 
 
In the Names (Namen) facet, due to the large number of items that can be presented in the this 
facet, some users may find difficult to access a specific item (currently they have only the 
option to scroll either one or ten pages at a time in the names list) 
 
In the Locations (Locaties) facet, sometimes when users press a letter for alphabetical 
navigation, no terms are displayed. 
 
For the facets Genres (Genres) and Makers (Makers) there were no remarks. 
 
 
The search function 
 
Some users seem to be confused about the function of the “Filter” button. 
Sometimes users press “Selekteer” instead of the “Filter” button after typing a string in the 
search box. 
Several users are used to press “Enter” after typing a string in the search box. In the browser 
this action has no result. 
Sometimes, pressing backspace in the beginning of the search box triggers the browser "back" 
function. 
 
Navigation 
 
For some users it is not obvious which facet of the browser is displayed at certain times. 
 
4.5.1.2 Questionnaires 
 
In order to evaluate the user satisfaction with the different functionalities and elements of the 
interface, we introduced in the questionnaire results a satisfaction coefficient. This is a value 
that can vary between 1 (meaning highly satisfied) and 7 (meaning highly dissatisfied). 
 
Averages of the satisfaction coefficient in the four groups of questions show that the users 
were reasonably satisfied with the different functionalities offered by the browser: general 
browser functionality (3.21), "Subject" (Onderwerpen) facet (3.36), search (3.18), term 
browsing (2.98). 
 
The questions that obtained the highest rating on the satisfaction scale show that users could 
easily understand the faceted structure of the browser and the hierarchical organization of 
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concepts in the "Subject" (Onderwerpen) facet. The complexity of the browser matched their 
level of expertise. 
 
Only 3 questions were rated above the middle of the satisfaction scale, which is 4; however, 
the 3 questions were rated with no more than 4.56. These 3 questions show that the users were 
slightly confused by the way the components of the "Subject" (Onderwerpen) facet were 
organized. 
 
Most of the users agreed with the utility of enhancing the search function by adding synonyms 
and spell-check features. 
 
4.5.1.3  Metrics 
 
The metrics collected during the first test are summarized in the following table: 
 
User study 1 – metrics 
Stage/Metric  Subjects  
  S1  S2  S3  S4  S5  S6  S7  S8  S9  Average  
During play-around  
Number of problems  3 4 5 4 3 2 3 4 5 3.67 
Total time spent 11 19 22 19 20 14 15 20 18 17.56 
During annotation  
Number of problems  3 4 4 2 3 2 3 2 3 2.89 
Number of times alphabetical search was used 8 9 7 6 7 4 7 9 6 7.00 
Number of times hierarchy search was used 1 2 0 1 0 5 1 1 1 1.33 
Number of times lter search was used  2 2 2 2 1 1 1 1 1 1.44 
Number of steps  47 30 22 29 31 28 35 37 40 33.22 
Number of resulting index terms  9 10 8 4 9 6 8 5 7 7.33 
Number of steps per index term  5.22 3.00 2.75 7.25 3.44 4.67 4.38 7.40 5.71 4.87 
Total time spent on search 29 24 18 21 20 12 18 10 13 18.33 
Total time spent 38 33 29 30 31 20 25 19 22 27.44 
 
Each user encountered an average of 6.56 problems (3.67 during the play-around phase and 
2.89 during annotation). It is interesting to see that more problems occurred in the play-
around phase, when users could explore more on their own and when they were not yet 
acquainted with the browser. 
Most of the problems discovered have a rather trivial nature: difficulties with the case 
sensitive search and with some of the navigation arrows, and occasional lack of 
synchronization between the elements of the "Subject" (Onderwerpen) facet. 
Among the non-trivial problems, we observed some confusion between the “Filter” and 
“Select” buttons of the search function. 
 
It was useful to see how users go about retrieving a term. The browser offers two alternatives 
for this purpose: text search and hierarchy browsing. As observed both in the videos and in 
the questionnaires, the users showed a clear preference for the use of the search box. The 
hierarchy was mainly used for discovering “use-for” and “related-term” relationships. 
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4.5.1.4  Browser improvements 
 

 
 
Based on the testing results of the first version of the prototype, the following improvements 
were made: 
• The interface layout was redesigned to allow easier interaction. 
• Selection of multiple categories in the hierarchical structure Rubrieken of the "Subject" 
(Onderwerpen) facet is now possible. The categories and sub-categories are now displayed in 
association with the number of Terms belonging to them. When a category is selected, the 
number of overlapping terms from other categories is displayed next to them. By selecting 
another category, the set of terms is narrowed down to the terms that are at the same time in 
this category and the previously selected one(s). 
• Cross-facet links are implemented. In the People (Personen) facet, a link is generated for 
all the person names that have an occupation that exists in the Subjects facet. The link points 
to a category in the Subjects facet that contains terms related to the person’s occupation. 
• Alphabetical search was improved. The terms typed in the search box are now treated by 
default as case insensitive. It is now possible to search within: the active facet, another facet 
or any facet. In case the characters typed in do not match a thesaurus Term, the browser 
displays also a list of spelling suggestions and terms that match the input through an 
intermediate list of synonym terms. 
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4.5.2  Results 2nd test 
 
4.5.2.1  Video recordings 
 
A summary of the findings from the video recordings of the second test is given below: 
 
The browser facets 
 
Subjects (Onderwerpen): Two users found difficult to see the highlighting of the concepts in 
the hierarchy. 
In the “Term” box user clicks on the term under ”Use for” with no result. 
 
People (Personen): After a search, a term is displayed in the box “Personen” on the right. The 
list on the left remains unchanged. 
One time, while in the “Personen” facet, after a search, when the term is selected from the 
listbox the browser switches itself to the “Onderwerpen” facet. 
 
For the Genres (Genres), Names (Namen), Makers (Makers), and Locations (Locaties) there 
were no remarks. 
 
The search function 
 
Sometimes users press “Selekteer” instead of the “Filter” button after typing a string in the 
search box. 
A few users seem to have for a while difficulties in understanding how the “Filter” button 
works, in the sense that they type the whole word, instead of the first letters. 
In the listbox, when both “Synonyms” and “Spelling” are checked maybe it is useful to label 
the results in the listbox accordingly (to make more obvious which are the matches for the 
synonyms and which are for the spelling). 
 
Navigation 
 
For some users it is not obvious which facet of the browser is displayed at certain times. 
 
4.5.2.2  Questionnaires 
 
Again, the users were reasonably satisfied with the different functionalities offered by the 
browser. The averages of the satisfaction coefficient in the four groups of questions are: 
general browser functionality 2.74, "Subject" (Onderwerpen) facet 2.90, search 3.13, term 
browsing 3.43. 
 
The questions that obtained the highest rating on the satisfaction scale show that users could 
easily understand the faceted structure of the browser, the layout of the "Subject" 
(Onderwerpen) facet, and the improved search functionality. 
The users were also satisfied with the option to search in all categories and with the 
presentation of the search results. 
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In this second test, only 2 questions were rated above the middle of the satisfaction scale, 
which is 4 but nevertheless, the 2 questions were rated with no more than 4.43. These 2 
questions show that in the search functionality the “Synonyms” feature and the output of the 
“Filter” action can be improved. 
 
All the users would like to have a history of their last searches and browsing for terms. Most 
of the users would like to have the locations classified by country or region. 
 
4.5.2.3  Metrics 
 
The metrics collected during the second test are summarized in the following table: 
 
User study 2 – metrics 
Stage/Metric  Subjects  
  S10  S11  S12  S13  S14  S15  S16  Average  
During play-around  
Number of problems  1 3 3 4 3 0 1 2.14 
Total time spent 29 24 26 16 26 33 22 25.14 
During annotation  
Number of problems  1 2 2 1 3 2 3 2.00 
Number of times alphabetical search was used 7 9 9 12 6 9 5 8.14 
Number of times hierarchy search was used 4 1 0 2 1 1 2 1.57 
Number of times lter search was used  2 2 0 0 5 0 0 1.29 
Number of steps  26 25 28 28 37 18 10 24.57 
Number of resulting index terms  6 7 6 7 5 9 6 6.57 
Number of steps per index term  4.33 3.57 4.67 4.00 7.40 2.00 1.67 3.95 
Total time spent on search 12 9 19 14 10 10 15 12.71 
Total time spent 15 12 22 19 13 14 18 16.14 
 
During the second test, the users encountered an average of 4.14 problems (2.14 during the 
play-around phase and 2.00 during annotation).  
Most of the problems discovered concern rather minor aspects.  
A matter that occurred also in the first test was some initial confusion of some users with the 
“Filter” and “Select” buttons of the search function. As observed from the video recordings, a 
number of users have to try the search function a few times before they can take advantage of 
its full potential. 
An interesting finding was that two users found difficult to see the highlighting of the 
concepts in the hierarchy. This is a typical problem that can be discovered only by testing 
with real users. 
In this test also, the users showed a clear preference for the use of the search box versus 
retrieving a term from the hierarchy. 
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4.6.  Discussion - results both tests 
 
4.6.1  Metrics 
 
Comparison user study 1 and 2 - metrics 
  Average user 

study 1  
Average user 

study 2 
During play-around  
Number of problems  3.67 2.14
Total time spent 17.56 25.14
During annotation  
Number of problems  2.89 2.00
Number of times alphabetical search was used 7.00 8.14
Number of times hierarchy search was used 1.33 1.57
Number of times lter search was used  1.44 1.29
Number of steps  33.22 24.57
Number of resulting index terms  7.33 6.57
Number of steps per index term  4.87 3.95
Total time spent on search 18.33 12.71
Total time spent 27.44 16.14
 
 
The lower number of problems observed in the second test (2.14 vs. 3.67) shows an increased 
effectiveness of the thesaurus browser. 
Due to the fact that the guidelines were more elaborate and the complexity of the search 
functionality increased, the “play-around” time is longer in the second test (25 min. vs. 18 
min.). 
In the second test, the total time spent during annotation decreased (16 min. vs. 27 min.) as 
well as the total number of steps per session (25.57 vs. 33.22) and the number of steps per 
index term (3.74 vs. 4.87). This indicates an increase in the efficiency of the search. 
As the minimum number of steps per index term is 3, the result in the second study is actually 
approaching maximum efficiency. 
The average time used for search decreased in the second study (13 min. vs. 18 min.) while 
the use of alphabetical search increased slightly (8.14 vs. 7.00). At the same annotation time 
went down. This means that the improved search functionality is more effective than the 
previous implementation. 
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4.6.2  Feedback from questionnaires 
 
Below we discuss the findings from the questionnaires of the both tests: 
 
4.6.2.1  User satisfaction 
 
Comparison user study 1 and 2 – questionnaire 
  Satisfaction coefficient 
  Average test 1 Average test 2 

General browser functionality 3.21 2.74 
"Subject" (Onderwerpen) facet 3.36 2.90 
Search functionality 3.18 3.13 
Term browsing 2.98 3.43 
Average of the 4 sections 3.18 3.05 
 
As we can see in the table above, in the both tests, the users were reasonably satisfied with the 
different functionalities offered by the browser. The increased satisfaction with the general 
browser functionality and the "Subject" (Onderwerpen) facet reflect that the improvements 
made in these areas of functionality were appropriate. 
The satisfaction with the search functionality is almost the same in the two tests. This may 
suggest that the improvements and the features added to this function require a slightly longer 
learning curve. 
There is a decrease of user satisfaction with the term browsing. This may be due to the fact 
that the improved search functionality was used more and was more efficient in the second 
user test.  
 
4.6.2.2  The users 
 
The analysis of the personal information of the users that took part in the both tests suggests 
that the characteristics of the potential users of the GTAA thesaurus browser can vary largely. 
 
From a total number of 16 users that participated in the tests, 5 belong to the age group 24-35 
and 7 are between 36 and 49 years old; 9 female and 7 male. 
Most of the subjects of the test use annotation software daily to perform annotation tasks for 
work (12 out of 16). Most of the users (14) estimate their expertise as medium and high. 
Furthermore, the annotation software the users are familiar with differs much from user to 
user. 
 
All of the users have at least 10 years of experience with computers and most of them (14) use 
the MS Windows operating system. 
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4.6.3  Golden standard 
 
Comparison user study 1 and 2 - golden standard 
  Average user 

study 1 
Average user 

study 2 
Number of terms in 

golden standard 
Number of resulting index terms  7.33 6.57 12 
 
As we can see in the table above, in both of the tests, the resulting number of indexing terms 
matching the terms in the golden standard is somewhere around 55 – 60%. This is acceptable 
keeping in mind that the users were new to the GTAA thesaurus browser and this was their 
first annotation task with this application. Furthermore, it is worth mentioning that some of 
the users may be familiar with other vocabularies and manner of indexing than the experts 
that defined the golden standard. 
As observed from the both tests, the learning curve of the GTAA thesaurus browser is rather 
short, so we can assume that the annotation accuracy should increase after a few annotation 
tasks are performed. 
 
4.6.4  Findings from the video recordings 
 
 
Number of errors for each interface element 
  User study 1 User study 2 
Onderwerpen 7 5 
Personen 2 2 
Genres 0 0 
Namen 4 0 
Locaties 2 0 
Search 11 6 
 
As displayed in the table above, the number of problems found in the second test decreased to 
almost half. Additionally, most the issues discovered in the second test are related to rather 
trivial aspects. The majority of the findings of the second test are associated with the 
enhancements and the added functionalities completed after the first test. This means that the 
issues discovered during the first test were almost completely addressed in the second version 
of the browser. 
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5. Conclusions 
 
Semantic systems belong to the latest generation of information systems. They often provide 
adaptation and improved ways of presenting the information in order to enhance the 
interaction with the users. Semantic systems have many application areas: e-learning, 
information retrieval, e-commerce, recommender systems, medicine and more. The evaluation 
of this kind of systems is challenging. In the literature of this area of research there are not 
many general evaluation methodologies but rather case studies about evaluations of particular 
systems. 
This document presents a review of the best practices of traditional usability evaluation 
together with criteria for deciding how to approach the evaluation of a particular system. 
An overview of the semantic systems together with their characteristics that are more 
challenging to evaluate is given. The way these characteristics translate into evaluation 
criteria is discussed. 
Furthermore, this document investigates to what extent the existing approaches for evaluation 
can be applied to this type of applications, proposes a set of guidelines based on the above-
mentioned findings. 
Finally, the document describes how the guidelines were applied and then enhanced by using 
them to evaluate and improve two consecutive versions of a semantic system, the GTAA 
thesaurus browser. 
The evaluation of the GTAA thesaurus browser was presented also in an article accepted at 
the 15th International Conference on Knowledge Engineering and Knowledge Management 
(EKAW2006). This article can be found in the appendix of this document. 
 
The literature study and the practical experiments yielded some general advice that may be 
useful to any usability practitioner: 

• Usability evaluation should start as early as possible in the design process 
• Some data is better than no data 
• Gather as many metrics relevant for the study as possible 
• For reliable results, testing of semantic systems must be done with real users. 
• Sometimes too many features in an application may confuse users, so a balance must 

be found between functionality and ease of use. 
 
 

Future works 
 
Choosing the evaluation criteria is often a difficult task [42]. Because of the diversity of the 
applications to be evaluated, the different platforms they are required to run on, and the 
different backgrounds and skills of the users that have to interact with them, there is probably 
no usability criteria that can be used universally. In addition, researchers and developers keep 
on adding new features to their applications that may require novel approaches to evaluate. 
Due to the large number of evaluation methods available it is often difficult to say what kind 
of data can be produced with them and to what extent this data is useful for improving the 
usability of a particular system. 
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Inspection methods may have some bias due to the fact that different evaluators may observe 
different problems. This type of methods may find problems that do not occur in real use, and 
fixing them may be a waste of resources [42].  
User tests may have a certain bias due to the fact that replication of the natural environment is 
almost impossible. As argued in [42], four essential factors are altered in such an experiment: 
Motivational context: the users are performing tasks that may not be important for them 
Social context: no support network, help desk and so on 
Time context: user can't stop and do something else or try again later  
Reliability is also an issue in user studies: by repeating a study, the results should be similar. 
It is often the case in the literature that different user groups yield different results for the 
same study. 
A potential solution to the problems above is the elaboration of a database containing methods 
and techniques used in the evaluation of usability, comparison of metrics used, case studies 
and the obtained results. This may help usability professionals to compare and learn from past 
experiments and finally make better decisions. 
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7 . Appendix 
 
A. All the data collected and generated during the two user studies: 
 

• User study 1 - data users (personalia questionnaire) 
• User study 2 - data users (personalia questionnaire) 
• User study 1 - data questionnaire 
• User study 2 - data questionnaire 
• User study 1 - metrics 
• User study 2 - metrics 
• User study 1 - notes from the videos 
• User study 2 - notes from the videos 
• User study 1 - golden standard 
• User study 2 - golden standard 

 
• Comparison user study 1 and 2 - metrics 
• Comparison user study 1 and 2 - videos 
• Comparison user study 1 and 2 - questionnaire 
• Comparison user study 1 and 2 - personal data 
• Comparison user study 1 and 2 - golden standard 

 
B. Article about the study accepted at the 15th International Conference on Knowledge 
Engineering and Knowledge Management (EKAW2006) 
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User study 1 - data users (personalia questionnaire) 

User Initials Organization Sex Age 
group 

How often 
uses 

annotation 
SW 

How often 
performs 

annotation 

Estimates 
his / her 

expertise to 
(1 low - 7 

high) 

How often 
performs 

annotation 
for work 

Annotation  
SW used 

Uses 
comp 
since 

Operating 
system 

S1  J. K. B&G F 35 - 49 Weekly Hardly ever 6 Daily A, E 1991 Win 
S2  A. D. B&G F 24 - 35 Daily Daily 6 Daily A, E, BG 1998 Win 
S3  N. G. B&G F 50 - 65 Daily Daily 4 Daily   1990 Win 
S4  L.G. B&G F 24 - 35 Daily Daily 5 Daily E 1997 Win 
S5  M. N.-P. B&G F 25 - 35 Daily Daily 6 Daily A, E 2001 Win 
S6  A.-M. B. NOS F 26 - 35 Daily Weekly 6 Daily BG, N, G 1995 Win 
S7  M.A. NOS F 24 - 35 Daily Daily 6 Daily NOS 1998 Win 
S8  M. H. EO M 35 - 49 Hardly ever Hardly ever 3 Hardly ever   1984 Mac 
S9  N. H. EO M 50 - 65 Daily Weekly 3 Weekly PA, FT 1984 Mac 

            
            
Abbreviations           
            
Software used           
Proximity Artbox PA          
Foottracker FT          
AVAIL  A          
Editor  E          
Beeld & Geluid BG          
nexis  N          
Genios  G          
I-news  I          
Omnibus  O          
Trinity  T          
Worldpress W          
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User study 2 - data users (personalia questionnaire) 

User Initials Organization Sex Age group 
How often 

uses 
annotation 

SW 

How often 
performs 

annotation 

Estimates his / 
her expertise 
to (1 low - 7 

high) 

How often 
performs 

annotation 
for work 

Annotation 
SW used 

Uses 
comp 
since 

Operating 
system 

S10  S.A. B&G F 35-49 Weekly Weekly 6 Weekly E, A 1995 Win 
S11  G. L. B&G M 35-49 Daily Daily 6 Daily E,W 1990 Win 
S12  J. R. B&G M 35-49 Daily Daily 4 Daily none (A,E?) 1984 Win 
S13  G. L. B&G M 50-65 Daily Daily 5 Daily E 1990 Win 
S14  I. d. W. NOS F 35-49 Hardly ever Hardly ever 6 Hardly ever O, T 1985 Win 
S15  E. B. B&G M 35-49 Daily Daily 5 Daily E 1990 Win 
S16  P. W. B&G M 35-49 Daily Daily 6 Daily   1997 Win 

            
            
Abbreviations           
            
Software used           
Proximity Artbox PA          
Foottracker FT          
AVAIL  A          
Editor  E          
Beeld & Geluid BG          
nexis  N          
Genios  G          
I-news  I          
Omnibus  O          
Trinity  T          
Worldpress W          
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User study 1 - data questionnaire 
User 
Study 1 
pag.a 

Q/User S1  S2  S3  S4  S5  S6  S7  S8  S9  Average Agree Disagree 
Satisf. 
coeff. Question  

1 6 2 4 5 6 5 6 6 4 4.89 1 6 3.11 

The GTAA Browser interface was very 
demanding and not enjoyable to use. 

 

2 6 3 4 5 6 5 7 6 5 5.22 1 7 2.78 

The GTAA Browser interface was difficult to 
understand. 

 

3 2 5 6 2 4 1 5 6 3 3.78 4 4 3.78 

The thesaurus-like structure/organisation 
of the interface was helping me to learn about 
the main concepts related to the terms I was 
looking for.  

4 6 4 4 4 5 5 7 6 6 5.22 0 6 2.78 

The overall interface layout was confusing. 

 

5 2 4 4 4 3 5 2 2 5 3.44 4 2 3.44 

I felt quite comfortable using the interface of 
the GTAA Browser.  

 

6 2 3 5 6 4 5 2 5 3 3.89 4 4 3.89 

The structure of the GTAA Browser 
interface helped me identify the main 
concepts and the links between them.  

7 6 3 4 5 6 3 7 6 4 4.89 2 5 3.11 

I found the interface of the GTAA Browser 
difficult to use. 

 

8 2 5 4 6 2 5 3 2 4 3.67 4 3 3.67 

The interface of the GTAA Browser was 
intuitive and easy to use. 

 

9 2 4 6 3 2 5 1 1 3 3.00 6 2 3.00 

It was clear to me how to browse through the 
categories of the GTAA Browser. 

 

10 4 3 4 3 6 2 6 6 4 4.22 3 3 3.78 

I found the GTAA Thesaurus Browser 
unnecessary complex. 

 

11 3 5 6 3 4 2 1 5 4 3.67 4 3 3.67 

The GTAA Thesaurus Browser had all the 
functions and capabilities I expected it to have. 

 

12 2 5 6 2 1 2 1 6 2 3.00 6 3 3.00 

I felt that the navigation between the 
screens (category tabs) was easy to use. 
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13 6 3 2 7 7 5 7 6 5 5.33 2 7 2.67 

The navigation between the categories 
(category tabs) was not very intuitive. 
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Q/User S1  S2  S3  S4  S5  S6  S7  S8  S9  Average Agree Disagree 
Satisf. 
coeff. Question 

User 
Study 1 
pag. b 

14 3 5 4 6 5 4 3 2.5 6 4.28 3 4 4.28 

It was helpful to me that the interface was 
organized around links between concepts 
and categories. 
 

 

15 2 2 4 3 1 2 1 2 2 2.11 8 0 2.11 

It was easy to see that browser was divided 
into different tabs for each category (e.g. 
Onderwerpen, Genres, Personen, Namen, 
Makers, etc).  

16 5 2 4 2 2 2 2 2 2 2.56 7 1 2.56 

The labels that are used to describe the 
categories were easy to understand. 

 

17 2 5 4 6 3 4 1 3 3 3.44 5 2 3.44 

In general the system interface behaved as I 
was expecting. 

 

18 6 6 4 3 6 5 7 5 2 4.89 2 6 3.11 

The browser reacted slowly. 

 

19 6 4 7 3 6 7 1 3 1 4.22 4 4 NA 

I would not mind if the language of the GTAA 
Thesaurus Browser interface was English. 

 

 

20 1   7 2 4 4 1 2 1 2.75 5 1 2.75 

When pressing the back button of the Internet 
browser, the system behaved in a way that I 
was expecting.  
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Q/User 
S
1  

S
2  

S
3  

S
4  

S
5  

S
6  

S
7  S8  

S
9  Average Agree Disagree 

Satisf. 
coeff. Question 

User 
Study 1 
pag. c 

21 6 3 2 2 3 2 5 5 3 3.44 6 3 4.56 

The division in sub-categories ‘Rubrieken – 
Termen – Boom – Term’ in the 
‘Onderwerpen’ tab was difficult to use.  

22 5 3 4 3 5 2 2 5 5 3.78 4 4 3.78 
I felt that the layout of the ‘Onderwerpen’ 
tab was easy to understand. 

 

23 5 2 6 2 3 6 1 3 3 3.44 6 3 3.44 

The texts of the of the categories and 
sub-categories in ‘Onderwerpen’ tab were 
clear to me. 

 

24 5 4 3 1 5 2 4 3 5 3.56 4 3 4.44 
It was not clear what ‘boom’ means in the 
‘Onderwerpen’ tab. 

 

25 2 2 6 1 3 2 2 3 1 2.44 8 1 2.44 

It was easy for me to understand that the 
section ‘Rubrieken’ is a hierarchical 
structure. 

 

26 4 7 2 2 6 6 7 5 6 5.00 2 6 3.00 

The navigation buttons (arrows for back, 
forward, etc.) in the ‘Onderwerpen’ tab were 
not very clear to me. 

 

27 6 6 2 7 4 4 2 2 7 4.44 3 4 3.56 

The highlighting of sub-categories in the 
‘Onderwerpen’ tab for a selected term was 
confusing. 

 

28 2 2 4 2 3 2 2 3 2 2.44 8 0 2.44 
The hierarchical structure in the screen 
‘Rubrieken’ was easy to understand. 

 

29 2 3 6 2 3 2 2 5 5 3.33 6 3 3.33 
The hierarchical structure in the screen 
‘Rubrieken’ was easy to work with. 

 

30 6 7 7 7 5 7 6 6 7 6.44 0 9 NA 

I prefer using hierarchical structure in the 
screen ‘Rubrieken’ for accessing a 
relevant descriptor to typing the term in the 
search field. 

 

31 4 4 4 7 3 4 6 2 5 4.33 2 3 3.67 
I would like shorter labels that would fit 
better in the section ‘Rubrieken’. 
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32 2 2 6 2 1 2 1 2 3 2.33 8 1 2.33 

It was easy for me to understand how to 
expand a category in the ‘Rubrieken’ and 
‘Boom’ in the ‘Onderwerpen’ tab. 
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Q/User S1  S2  S3  S4  S5  S6  S7  S8  S9  Average Agree Disagree 
Satisf. 
coeff. Question 

User 
Study 1 
pag. d 

33 6 3 3 7 6 2 7 6 6 5.11 3 6 2.89 
The search option was confusing.  

34 6 6 4 3 6 2 7 2 2 4.22 4 4 3.78 
The search option was too limited.  

35 6 5 4 6 6 2 7 5 5 5.11 1 7 2.89 
The search option was too simple.  

36 2 2 5 3 1 6 1 2 7 3.22 6 3 3.22 
The search option was appropriate for my 
level. 

 

37 4 2 5 3 5 6 1 2 6 3.78 4 4 3.78 
I was pleased with the presentation of the 
search results. 

 

38 2 2 5 3 2 4 1 5 2 2.89 6 2 2.89 

I think that the search functionality was 
compliant with types of annotation tasks I 
need to perform. 

 

39 6 6 3 3 5 6 7 2 2 4.44 4 5 3.56 

When searching, it was difficult for me to 
select the right term in the listbox. 

 

40 2 2 3 2 2 6 2 2 5 2.89 7 2 2.89 
It was clear to me how to search.  

41 6 5 3 5 6 2 4 6 2 4.33 3 5 3.67 

It took me too long to figure it out where to 
find the term I was searching for. 

 

42 1 1 4 1 3 2 3 4 1 2.22 7 0 2.22 

I found the auto completion function of 
the search box useful. 

 

43 2 5 4 5 2 4 1 5 5 3.67 3 4 NA 

I liked using the hierarchical structure in 
combination with the search option. 
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44 5 5 4 6 3 6 3 5 5 4.67 2 6 NA 

It is easier to find the term you want to 
search for if you can browse a hierarchical 
structure of terms. 
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Q/User 
S
1  

S
2  

S
3  

S
4  

S
5  

S
6  

S
7  S8  

S
9  

Averag
e Agree Disagree 

Satisf. 
coeff. Question 

User 
Study 1 
pag. e 

45 6 4 3 5 4 2 6 6 2 4.22 3 4 3.78 

The browser was frustrating to use 
because I found its organization confusing. 

 

46 2 5 5 2 2 3 2 2 5 3.11 6 3 3.11 
The interface of the browser was intuitive 
and easy to use. 

 

47 2 3 5 5 4 3 1 3 5 3.44 5 3 3.44 

The layout of the browser helped me 
identify the main concepts related to my 
task. 

 

48 6 5 2 5 5 4 7 6 2 4.67 2 6 3.33 
It took me too long to figure it out how to 
use the browser. 

 

49 6 5 3   3 6 7 3 2 4.38 4 4 3.63 
It took me too long to find a suitable main 
category in the browser. 

 

50 2 4 5 2 2 3 1 2 3 2.67 7 1 2.67 
It was clear to me what to do in the 
browser. 

 

51 6 4 3 5 6 5 7 5 4 5.00 1 6 3.00 I found the browser unnecessary complex.  

52 4 5 4 2 4 4 1 6 5 3.89 2 3 3.89 
The browser had all the functions and 
capabilities I expected it to have. 

 

53 6 4 4 6 5 4 7 6 5 5.22 0 6 2.78 
I found the browser difficult to understand 
as it was full of unfamiliar concepts. 

 

54 6 5 6 6 5 4 7 6 5 5.56 0 8 2.44 I found the browser too basic for my level.  

55 6 3 5 6 6 4 7 3 6 5.11 2 6 2.89 
I found the terms/concepts presentation 
confusing. 

 

56 2 3 4 2 2 2 1 3 3 2.44 8 0 2.44 
It was clear to me how to browse through 
the concepts of each category. 

 

57 6 7 5 5 7 6 7 6 6 6.11 0 9 1.89 
It was difficult to find how to 
collapse/expand concepts in the trees. 

 

58 3 1 4 3 3 3 2 6 3 3.11 7 1 3.11 

The thesaurus-like structure/ 
organisation of the Browser was helping 
me to learn about the main concepts 
related to the terms I was looking for. 
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Q/User 
S
1  

S
2  

S
3  

S
4  

S
5  

S
6  

S
7  S8  

S
9  

Averag
e Agree Disagree 

Satisf. 
coeff. Question 

User 
Study 1 
pag. f 

59 2 3 2 5 4 2 1 3 2 2.67 7 1 2.67 
It was easy to see the difference between a 
preferred term and a not-preferred term. 

 

 

60 3 2 2 1 4 6 1 4 1 2.67 6 1 2.67 

It was helpful to have highlighting of the 
categories when selecting a term. 

 

 
 
 
 

 

Q/User S1  S2  S3  S4  S5  S6  S7  S8  S9  Average Agree Disagree 
Satisf. 
coeff. Question  

61 2 2 2 4 3 6 4 4 3 3.33 5 1 NA 

I would like the system to have history of my 
last searches and browsing for terms. 

 

62 2 4 2 5 4 1 3 2 1 2.67 6 1 NA 

When searching I would like to have the words 
I type spellchecked. 

 

63 2 2 2 2 2 1 2 2 1 1.78 9 0 NA 

When searching I would like to see synonyms 
for the words I type. 

 

64 4 3 4 3 3 1 2 5 2 3.00 6 1 NA 

I would like to have advanced search 
options. 

 

65 2 6 2 5 4 1 4 5 3 3.56 4 3 NA 

I would like to be able to search per category. 
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66 6 6 4 6 5 4 3 5 2 4.56 2 5 NA 

I would like to have people sorted on 
categories like: “political person”, “artist”, 
“sportsman”.  
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User study 2 - data questionnaire 

Q/User S10  S11  S12  S13  S14  S15  S16  Average Agree Disagree Satisf c Question 

1 1 4 3 3 3 2 3 2.71 6 0 2.71 

The thesaurus-like structure/organisation of the 
interface was helping me discover terms related to 
the term I was looking for. 

2                         

3 4 3 4 3 2 2 4 3.14 4 0 3.14 

I feel like using the GTAA Thesaurus Browser would 
speed up my indexing tasks at work. 

4   5 3 2 2 2 3 2.83 5 1 2.83 

The structure of the GTAA Browser interface helped 
me identify the main concepts and the links between 
them. 

5 7 3 3 7 6 4 3 4.71 3 3 3.29 
I found the interface of the GTAA Browser difficult to 
use. 

6 7 6 5 7 6 6 6 6.14 0 7 1.86 

The fact that the information in the browser was 
organised in different categories (tabs e.g. 
Onderwerpen, Genres, Personen, Namen, Makers, 
etc) was confusing. 

7 4 3 4 3 4 2 5 3.57 3 1 3.57 
I would enjoy using the GTAA Thesaurus Browser 
for performing my daily tasks at work. 

8 5 4 4 6 6 4 4 4.71 0 3 3.29 
I found the GTAA Thesaurus Browser unnecessary 
complex. 

9 2 1 3 1 1 2 4 2.00 6 0 2.00 
I felt that the navigation between the screens 
(category tabs) was easy to use. 

10 2 1 4 1 1 1 2 1.71 6 0 1.71 

It was easy to see that browser was divided into 
different tabs for each category (e.g. Onderwerpen, 
Genres, Personen, Namen, Makers, etc). 
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11 4 4 4 2 3 2 2 3.00 4 0 3.00 
Using the GTAA Thesaurus Browser for my indexing 
tasks daily would help me work more efficient. 
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                User study 2/ pag. b 

 
Q/User S10  S11  S12  S13  S14  S15  S16  Average Agree Disagree 

Satisf 
coeff. Question 

12 4 3 5 6 6 5 5 4.86 1 5 3.14 

The division in sub-categories ‘Rubrieken – Termen – 
Boom – Term’ in the ‘Onderwerpen’ tab was difficult to 
use. 

13 2 2 3 1 2 4 4 2.57 5 0 2.57 
I felt that the layout of the ‘Onderwerpen’ tab was easy 
to understand. 

14   5 3 2 1 3 5 3.17 4 2 3.17 
The texts of the of the categories and sub-
categories in ‘Onderwerpen’ tab were clear to me. 

15 2 3 3 1 3 2 4 2.57 6 0 2.57 
It was easy for me to understand the purpose of the 
two sections of the “Rubrieken” panel. 

16 2 4 3 1 2 3 3 2.57 6 0 2.57 
It was easy for me to understand that the section 
‘Rubrieken’ is a hierarchical structure. 

17 2 5 5 2 2 4 5 3.57 3 3 3.57 
I found that the selection of terms from a list in different 
categories was easy to understand. 

18 4 6 2 1 2 3 4 3.14 4 1 3.14 

In the “Onderwerpen” tab the information displayed in 
the different sections (Rubrieken, Termen, Term, 
Boom) was presented in a logical manner.  

19 6 2 4 6 6 6 4 4.86 1 4 3.14 
I was confused about the meaning of the information 
displayed in the section “Termen”. 

20 2 3 2 1 2 3 4 2.43 6 0 2.43 
The hierarchical structure in the screen ‘Rubrieken’ 
was easy to understand. 

21 2 3 4 1 2 2 4 2.57 5 0 2.57 
The hierarchical structure in the screen ‘Rubrieken’ 
was easy to work with. 

22 6 7 4 4 4 6 4 5.00 0 3 NA 

I prefer using hierarchical structure in the screen 
‘Rubrieken’ for accessing a relevant descriptor to 
typing the term in the search field. 

23 5 4 3 4 2 4 2 3.43 3 1 3.43 
I could easily see the relation between the sections 
“Term” and “Boom”. 

24 2 3 3 1 2 2 3 2.29 7 0 2.29 
I could easily understand the meaning of the 
information displayed in the section “Term” 

25 3 3 4 2 2 3 4 3.00 5 0 3.00 
I found the selection of terms from a list in different 
categories pleasant to use. 
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26 3 3 5 6 6 7 5 5.00 2 5 3.00 
It was difficult for me to understand how the section 
“Boom” works. 
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                User study 2/ pag. c 
 

 

Q/User S10  S11  S12  S13  S14  S15  S16  Average Agree Disagree 
Satisf 
coeff. Question 

27 4 2 4 1 2 2 4 2.71 4 0 2.71 
The search feature that allows me to search in all 
the categories met my expectations. 

28 2 3 5 1 2 2 3 2.57 6 1 2.57 The search option was appropriate for my level. 

29 2 5 3 1 3 3 3 2.86 6 1 2.86 
I was pleased with the presentation of the search 
results. 

30 2 3   2 2 1 3 2.17 6 0 2.17 
I think that the search functionality was compliant 
with types of annotation tasks I need to perform. 

31 6 4 4 5 5 5 4 4.71 0 4 3.29 
When searching, it was difficult for me to select the 
right term in the listbox. 

32 2 2 3 1 5 2 4 2.71 5 1 2.71 It was clear to me how to search. 

33 4 3 3 2 5 5 3 3.57 4 2 4.43 
It took me too long to figure it out where to find the 
term I was searching for. 

34 2 6 4 2 2 4 3 3.29 4 1 NA 
I liked using the hierarchical structure in 
combination with the search option. 
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35 4 3 5 6 2 6 4 4.29 2 3 4.29 
The synonym feature of the search box met my 
expectations. 

 
 
 



                                                                                                                                           Appendix  page 13 
                                                                                                          

Usability Evaluation of Semantic Systems 

 
                User study 2/ pag. d 

 
Q/User S10  S11  S12  S13  S14  S15  S16  Average Agree Disagree 

Satisf 
coeff. Question 

36 4 3   7 3 5 4 4.33 2 2 3.67 
The browser was frustrating to use because I found 
its organization confusing. 

37 3 4   2 3 5 4 3.50 3 1 3.50 
The layout of the browser helped me identify the 
main concepts related to my task. 

38 4 2 3 7 3 5 4 4.00 3 2 4.00 
It took me too long to figure it out how to use the 
browser. 

39 4 6 3 7 5 6 5 5.14 1 5 2.86 
It took me too long to find a suitable main category in 
the browser. 

40 4 5 3 1 5 4 4 3.71 2 2 3.71 It was clear to me what to do in the browser. 

41 4 4 3 7 5 6 5 4.86 1 4 3.14 
I found the browser difficult to understand as it was 
full of unfamiliar concepts. 

42 6 4   2 5 7 5 4.83 1 4 3.17 I found the browser too basic for my level. 

43 4 2 4 6 6 5 4 4.43 1 3 3.57 I found the terms/concepts presentation confusing. 

44 4 5 3 1 2 5 5 3.57 3 3 3.57 
It was clear to me how to browse through the 
concepts of each category. 

45 4 4 4 4 2 6 4 4.00 1 1 4.00 

The linked terms in the Personen tab helped me 
consider terms for indexing that I didn't think of 
before. 

46 2 6 3 2 2 2 3 2.86 6 1 2.86 
It was easy to see the difference between a 
preferred term and a not-preferred term. 
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47 4 6 3 2 1 2 4 3.14 4 1 3.14 
It was clear to me why I must use a preferred term 
and not a not-preferred term. 

 
 

 

Q/User S10  S11  S12  S13  S14  S15  S16  Average Agree Disagree 
Satisf 
coeff. Question 

48 2 1 2 2 1 2 3 1.86 7 0 NA 
I would like the system to have history of my last 
searches and browsing for terms. 

49 2 3 2 1 1 1 5 2.14 6 1 NA 
I would like to have the locations classified by 
country or region 
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50 4 7 1 4 1 2 5 3.43 3 2 NA 
I would like to have people sorted on categories like: 
“political person”, “artist”, “sportsman”. 
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User study 1 - metrics 
Stage/Metric  Subjects  
  S1  S2  S3  S4  S5  S6  S7  S8  S9  Average  
During play-around  
number of problems  3 4 5 4 3 2 3 4 5 3.67 
total time spent 11 19 22 19 20 14 15 20 18 17.56 
During annotation  
number of problems  3 4 4 2 3 2 3 2 3 2.89 
number of times alphabetical 
search was used 8 9 7 6 7 4 7 9 6 7.00 
number of times hierarchy 
search was used 1 2 0 1 0 5 1 1 1 1.33 
number of times lter search 
was used  2 2 2 2 1 1 1 1 1 1.44 
number of steps  47 30 22 29 31 28 35 37 40 33.22 
number of resulting index terms  9 10 8 4 9 6 8 5 7 7.33 
number of steps per index term  5.22 3.00 2.75 7.25 3.44 4.67 4.38 7.40 5.71 4.87 
total time spent on search 29 24 18 21 20 12 18 10 13 18.33 
total time spent 38 33 29 30 31 20 25 19 22 27.44 
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User study 2 - metrics 
Stage/Metric  Subjects  
  S10  S11  S12  S13  S14  S15  S16  Average  
During play-around  
number of problems  1 3 3 4 3 0 1 2.14 
total time spent 29 24 26 16 26 33 22 25.14 
During annotation  
number of problems  1 2 2 1 3 2 3 2.00 
number of times alphabetical 
search was used 7 9 9 12 6 9 5 8.14 
number of times hierarchy search 
was used 4 1 0 2 1 1 2 1.57 
number of times lter search was 
used  2 2 0 0 5 0 0 1.29 
number of steps  26 25 28 28 37 18 10 24.57 
number of resulting index terms  6 7 6 7 5 9 6 6.57 
number of steps per index term  4.33 3.57 4.67 4.00 7.40 2.00 1.67 3.95 
total time spent on search 12 9 19 14 10 10 15 12.71 
total time spent 15 12 22 19 13 14 18 16.14 
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User study 1 - notes from the videos 
Onderwerpen 
Rubrieken Termen Boom Term Other 

the "Boom" in Onderwerpen 
stays unchanged when clicking 
on different sub-categories 
(would it help to display an 
empty box?) 

after expanding one category, the 
first sub-category has the same 
name as the category it belongs to. 
User may get confused about the 
meaning of this sub-category 

  

  

after clicking on a sub-category, and then 
on a term in the "Termen" list, the "Term" 
box on the right is updated; after clicking 
on another sub-category, the "Term" box 
remains unchanged. (Maybe it should 
become empty?) 

the current tab should be 
made more obvious? 
while in the tab 
Onderwerpen, user 
clicks on Onderwerpen 

user clicks on the name of a main 
category instead on the plus sign 
before the name 

        

after searching and selecting a 
term (fotografie), a previous 
category the user was looking in 
(Economie) remains expanded, and 
the list in "Termen" (related to 
Economie) remains unchanged  
  

        

     
Personen 
  User confused about 

the function of the 
arrows to scroll in the 
list (in Personen for 
example) - maybe an 
explicit labeling is 
needed (like 1x > ; 
10x >>; end) 

      

     
Genres 
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User study 1 - notes from the videos 
page b 

Namen 
Rubrieken Termen Boom Term Other 

Problem with terms 
beginning with 't 

In Namen, the names starting 
with a lowercase letter are not 
displayed before an 
uppercase letter is clicked? 

  

  

In the list from "Namen" would 
it help to be able to scroll the 
list instead of jumping 1 or 10 
sub-pages at a time? 

  

  

     
Locaties 
  Navigation letters       
  user presses a letter; no 

terms are displayed (user 
has to press the button that 
displays the first page of 
terms for that letter then the 
list is displayed)  

      

 
 
 



                                                                                                                                           Appendix  page 18 
                                                                                                          

Usability Evaluation of Semantic Systems 

 
              User study 1 - notes from the videos page c 
 
Navigation 
  Arrows  Hierarchy Tabs Numbers 1 2 3 .. Letters * 1 a . A B  

While in the tab 
Onderwerpen, user 
clicks on 
Onderwerpen 

  In "Namen" user clicks on a letter, 
a list is displayed; the user clicks 
on the back arrow under the list 
but this action has no result 
because the beginning of the list 
for that letter is already displayed 
(maybe the arrows should appear 
or be clickable only when clicking 
them causes a change - maybe 
appear in grey?) 

  

(the current tab 
should be made 
more obvious?) 

  In Locaties user presses a 
letter; no terms are 
displayed (user has to 
press the button that 
displays the first page of 
terms for that letter then 
the list is displayed)  

      User presses the 
Personen tab - no 
list displayed; 
presses forward 
button - no result 
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             User study 1 - notes from the videos page d 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Search 
Filter Selecteer Synoniemen Spellcheck Other 
User not sure about the 
function of the "Filter" button 

User types a word in the 
search box then clicks on 
Selekteer instead of Filter; 
after that the interface is 
refreshed with the focus on 
the top of the page (user 
looks for a result of this 
(incorrect) action  in the top 
of the page) 

    In "Namen", user types a string in 
the search box, presses Enter then 
Onderwerpen is displayed 

In Locaties after pressing 
filter a match is displayed in 
the box below; pressing 
Selecteer has no result 

In Onderwerpen user types a 
string in the search box, 
presses Filter and the 
interface is refreshed with the 
focus on the top of the page 
(user looks for a result of this 
action in the top of the page) 

  

    In "Namen" search box spaces have 
to be replaced by underscores? 

        In "Personen" search box if a name 
is typed lowercase no result is 
displayed  

        In Makers / search box lowercase 
search returns no matches 

        Pressing Enter in the search box 
has no result (sometimes?) 

        in Makers / search box - the search 
doesn't return all the matches (the 
name the user is searching for is not 
among the matches of the search 
but appears in the list above)  

        Backspace in the beginning of the 
search box triggers the browser 
"back" function? 
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User study 2 - notes from the videos 
Onderwerpen:  
Rubrieken Term: 
In the upper box from Rubrieken some times when clicking on 
an item, there is no result. The browser appears to be loading 
something.  

In the “Term” box user clicks on the term under ”Use for” 
with no result. 

The arrows between the 2 boxes received a number of clicks 
even though they are not buttons. (maybe they can be 
changed to look less like a button) 

Sometimes when the “Term” box displays only one term the 
link–numbers (1 2 3) appear. (Like there would be more 
“pages” with terms) 

Two users found difficult to see the highlighting of the 
concepts in the hierarchy. 

  

  
Personen: 
After a search, a term is displayed in the box “Personen” on 
the right. The list on the left remains unchanged. (Would it be 
useful to update that list to display the term that was searched 
for, so the alphabetically preceding and following terms can 
be seen, too?) 

It happened that one time that while in the “Personen” facet, 
after a search, when the term is selected from the listbox the 
browser switches itself to the “Onderwerpen” facet. 

  
Search: 
General remarks Listbox: 
After a search, some users check the “Synonyms” checkbox 
and then they press “Selekteer” instead of the “Filter” button. 

When both “Synonyms” and “Spelling” are checked maybe it 
is useful to label the results in the listbox accordingly (to 
make more obvious which are the matches for the synonyms 
and which are for the spelling). 

A few users seem to have for a while difficulties in 
understanding how the “Filter” button works, in the sense that 
they type the whole word, instead of the first letters.  
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Other issues: 
Some users click on the tab of the current facet. (Say while 
in Onderwerpen, they click on the Onderwerpen tab. 1. 
Should this have a certain function, like to reset all the 
sections of the current facet? 2. Is there any way to make 
more obvious for the users the facet they are in?) 

The browser crashed 4 times during the tests. 

  
Some remarks: 
As observed during the both tests, most of the problems 
found appear during the play–around phase of the test. 
During the indexing phase users seem to have learned the 
workarounds for these problems. 

When searching, some users press “Selekteer” instead of 
“Filter”. 

During the play–around phase of the test, besides following 
the guide for the tasks they had to perform, many users 
experimented a lot by themselves. 

One user didn’t know what case sensitive means. 

After using the search functionality for 3-5 times, most of the 
users are able to make use of its full potential. 

Two users tried to copy the term directly from the listbox. 

Would it be possible to implement a button that would copy 
(and maybe paste directly into the indexing document / 
application) the preferred term that was found? 

User P. W. filled most of the terms manually without using the 
browser. 

When searching, after pressing “Filter” and finding a term in 
the drop down list (listbox), some users don’t press 
“Selekteer” to see if that is really a preferred term. 
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User study 1 - golden standard 
  S1  S2  S3  S4  S5  S6  S7  S8  S9  Golden 

standard 
Journaal Journaal Journaal 

Actualiteiten Nieuwsbulletin Actualiteiten 

Genre Journaal 

  

Journaal nieuwsbulletin Actualiteiten journaal 

actualiteiten   

Journaal 
Aktueel 

journaal 

Vredestroepen Vredestroepen Vredestroepen Overheidsbeleid Militaire operaties Militaire 
operaties 

vredestroepen 

militaire 
operaties 

Militairen krijgsmacht parlementaire 
debatten 

Krijgsmacht militairen Krijgsmacht 

defensiebeleid Krijgsmacht   politici Overheidsbeleid regeringen   

veiligheid militaire 
operaties 

  regeringsbeleid militaire 
vliegtuigen 

politiek   

Onderwerpen 

terrorisme   

Vredestroepen militaire 
operaties 

  vredestroepen   politieke 
partijnen 

vredestroepen 

  

Maurice Piek, 
Jeroen Overbeek 

Sprekers Ormel, _Henk 
_Ja n 

Ormel, Henk 
Jan 

Ormel, Henk 
Jan 

  Ormel, Henk 
Jan 

Ormel, Henk Jan Ormel, Henk Jan 

Ormel, Henk 
Jan 

Ormel, Henk 
Jan 

Ormel, Henk 
Jan 

Ormel, Henk 
Jan 

Persoonsname
n 

            Ormel, Henk Jan 

Jeroen Overbeek 

    

NAVO Krijgsmacht Tweede Kamer CDA CDA NAVO NAVO krijgsmacht 
Nederland 

Taliban Nederland NAVO Tweede Kamer NAVO VS Pentagon NAVO 

          CDA     

Namen 

  

NAVO 

  

NAVO 

      Pentagon     

Kandahar Nederland Afghanistan Afghanistan Afghanistan Den Haag Kandahar Nederland 

Afghanistan Afghanistan Nederland Nederland Nederland Nederland Afghanistan Afghanistan 

VS VS   VS Den Haag Afghanistan Kabul VS 

Locaties 

Nederland     

Afghanistan 

    Kabul Washington 

Afghanistan 

  

                  



                                                                                                                                           Appendix  page 23 
                                                                                                          

Usability Evaluation of Semantic Systems 

 
 

               User Study 1 - golden standard/page b 
 
 

  S1  S2  S3  S4  S5  S6  S7  S8  S9  Golden 
standard 

Overbeek, 
_Jeroen_ 

Overbeek, 
Jeroen 

Overbeek, 
Jeroen 

Piek, Maurice Maurice Piek Overbeek, 
_Jeroen_ 

Overbeek, 
Jeroen 

Makers 

Piek,_Maurice Piek, Maurice 

Piek, Maurice 

Piek, Maurice Overbeek, 
Jeroen 

Maurice Piek 

Jeroen Overbeek 

Maurice Piek 

Piek,_Maurice Piek, Maurice 

Total terms 
that match the 
ones in the 
golden 
standard 

9 10 8 4 9 6 8 5 7 12 

 
 
 
 
 
 
Number of terms indexed per facet 

  

S1  S2  S3  S4  S5  S6  S7  S8  S9  
Average 

number of 
terms per 

facet 

Golden 
standard 

Genre 1 1 1 0 0 1 1 1 1 0.78 1 
Onderwerpen 1 2 1 0 2 1 1 0 1 1.00 2 
Sprekers 1 1 1 0 1 1 1 1 1 0.89 1 

Persoonsnamen 0 0 0 0 0 0 0 0 0 0.00 0 
Namen 1 1 2 1 1 0 1 1 1 1.00 2 
Locaties 3 3 2 1 3 2 2 1 1 2.00 3 
Makers 2 2 1 2 2 1 2 1 2 1.67 2 
Total terms 9 10 8 4 9 6 8 5 7 7.33 12 
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User study 2 - golden standard  
  

S10  S11  S12  S13  S14  S15  S16  
Golden 
standard  

 Genre Actualiteiten Journaal Journaal journaal journaal NOS journaal Journaal journaal 
 

Vredesmachten Vredestroepen Militaire 
operaties 

vredestroepen 
 

Onderwerpen militairen Vredestroepen vredestroepen 

leger 

vredesmachten 

krijgsmacht vredesmissies krijgsmacht  
Sprekers Ormel,_Henk_Jan Ormel, Henk 

Jan 
Ormel, Henk 
Jan 

Ormel, Henk 
Jan 

Ormel, Henk 
Jan 

Ormel, Henk 
Jan 

Ormel, Henk 
Jan 

Ormel, Henk 
Jan  

Persoonsnamen                  
NAVO Tweede 

Kamer 
Nederland CDA Krijgsmacht 

nederland 
krijgsmacht 
Nederland  

CDA NAVO CDA NAVO Kabinet-
Balkenede II 

NAVO 
 

Namen 

Nederland   

  

  

Nederland 

  Tweede 
Kamer 

  
 

Afghanistan Afghanistan Kandahar Afhanistan Uruzgan Nederland  
VS Nederland Afghanistan Nederland Nederland Afghanistan  
      VS Afghanistan VS  

Locaties Afghanistan 

    

Afghanistan 
Nederland 

         
Overbeek,_Jeroen_ Overbeek, 

Jeroen 
Overbeek, 
Jeroen  

Makers 

Piek,_Maurice 

Piek, Maurice Piek, Maurice 

Piek, Maurice 

Piek, Maurice Maurice Piek Maurice Piek 

Piek, Maurice  
Total terms that 
match the ones 
in the golden 
standard 

6 7 6 7 5 9 6 12 
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               User Study 2 - golden standard/page b 
 
Number of terms indexed per facet 

  

S10  S11  S12  S13  S14  S15  S16  
Average 

number of 
terms per 

facet 

Golden 
standard 

Genre 0 1 1 1 1 1 1 0.86 1 
Onderwerpen 0 1 1 0 0 2 0 0.57 2 
Sprekers 1 1 1 1 1 1 1 1.00 1 
Persoonsnamen 0 0 0 0 0 0 0 0.00   
Namen 2 1 0 1 1 1 1 1.00 2 
Locaties 1 2 2 2 1 3 2 1.86 3 
Makers 2 1 1 2 1 1 1 1.29 2 
Total terms 6 7 6 7 5 9 6 6.57 12 
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Comparison user study 1 and 2 - metrics 
  Average user study 1  Average user study 2 
      
During play-around  
number of problems  3.67 2.14 
total time spent 17.56 25.14 
During annotation  
number of problems  2.89 2.00 
number of times alphabetical search was used 7.00 8.14 
number of times hierarchy search was used 1.33 1.57 
number of times lter search was used  1.44 1.29 
number of steps  33.22 24.57 
number of resulting index terms  7.33 6.57 
number of steps per index term  4.87 3.95 
total time spent on search 18.33 12.71 
total time spent 27.44 16.14 
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Comparison user study 1 and 2 - videos 
  

Average user 
study 1  

Average user 
study 2 

Value for study 1 as a 
percentage from the value 

for study 2 
        
During play-around  
number of problems  3.67 2.14 58.31 
total time spent 18.00 25.00 138.89 
During annotation  
number of problems  2.89 2.00 69.20 
number of times alphabetical search was 
used 7.00 8.14 116.29 
number of times hierarchy search was 
used 1.33 1.57 118.05 
number of times lter search was used  1.44 1.29 89.58 
number of steps  33.22 24.57 73.96 
number of resulting index terms  7.33 6.57 89.63 
number of steps per index term  4.87 3.74 76.80 
total time spent on search 18.00 13.00 72.22 
total time spent 27.00 16.00 59.26 
    
    
    
Number of errors for each interface element  
       
  user study 1 user study 2  
Onderwerpen 7 5  
Personen 2 2  
Genres 0 0  
Namen 4 0  
Locaties 2 0  
Search 11 6  
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Comparison user study 1 and 2 – questionnaire & golden standard 
   
Comparison user study 1 and 2 - questionnaire 
  Satisfaction coefficient 

  
Average test 

1 
Average test 

2 
Deel 1 - Algemeene GTAA Browser User Interface 3.21 2.74 
Deel 2 - "Onderwerpen"-tab User Interface 3.36 2.90 
Deel 3 - Zoek Faciliteiten 3.18 3.13 
Deel 4 - Termen Browsen 2.98 3.43 
Average of the 4 sections 3.18 3.05 

 
 
 
Comparison user study 1 and 2 - golden standard 
  Average 

user study 1  
Average 

user study 2 
Number of terms in 

golden standard 
Number of resulting index terms  7.33 6.57 12 
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Comparison user study 1 & 2 personalia 
 
  
  

  

Organization Sex Age group How often uses 
annotation SW 

How often performs 
annotation 

Estimates his / 
her expertise to 
(1 low - 7 high) 

How often performs 
annotation for work 

  

B&G NOS EO F M 24 - 
35 

36 - 
49 

50 - 
65 

Daily Weekly Hardly 
ever 

Daily Weekly Hardly 
ever 

LOW MED HI Daily Weekly Hardly 
ever 

Number of 
users in the 1st 
study 

5 2 2 7 2 5 2 2 7 1 1 5 1 2 2 2 5 7 1 1 

Number of 
users in the 2nd 
study 

6 1 0 2 5 0 6 1 5 1 1 5 1 1 0 3 4 5 1 1 

 
 
 
  
  
  

Organization Sex Age group Uses comp since Operating 
system 

  
B&G NOS EO F M 24 - 35 36 - 49 50 - 65 ~1985 ~1990 ~1995 Win Mac 

Number of 
users in the 1st 
study 

5 2 2 7 2 5 2 2 2 2 5 7 2 

Number of 
users in the 2nd 
study 

6 1 0 2 5 0 6 1 2 3 2 7 0 
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