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Abstract 

The present doctoral dissertation explores methodologies for designing and developing 

thesauri for information retrieval. The main purpose of the dissertation is to devise a 

framework for a work-task oriented methodology (WOM) applicable to thesaurus 

construction. The WOM assists the thesaurus construction process with particular focus 

on the development of conceptual content (choice and formation of concepts and 

relationships) and the method of arrangement and display of the conceptual content in 

the thesaurus.  

Developments in the field of digital information retrieval systems and changes in the 

information retrieval (IR) area, e.g. empowered end users and advanced IR techniques 

such as query expansion, spelling check and word sense disambiguation, emphasize the 

need to reconsider and develop the role of thesauri in information retrieval. The changes 

as well as technical advances require and offer possibilities for developing and refining 

the functionality of thesauri: more complex thesaurus structures, which present concepts 

by more expressive and nuanced semantic relations in a display mode that is more 

instructive and explanatory than the basic concept categories and relationships found in 

the classic thesauri.  

Accomplishing these more sophisticated tasks requires the development of thesaurus 

construction methodologies that exceed the potential of the traditional construction 

methods and adjust the thesaurus to the needs of specialized information environments. 

The present work builds on Lykke Nielsen’s (2001) work-task oriented thesaurus 

construction methodology and extends the methodology. And evaluates the enriched 

methodology thus developed through a user study conducted in a realistic test setting.  

In order to determine the effect and value of the work-task oriented methodology 

(WOM) with regard to enriching the semantic information, relationships and display of 

the thesaurus, a prototype thesaurus was developed. The thesaurus was evaluated by a 

retrieval test in which the usability and the performance of the thesaurus were 

investigated. Usability and performance were compared with a baseline, a classic-type 

thesaurus with the conventional thesaurus structure. The evaluation was carried out as a 

controlled experiment in which a group of information searchers, master students, used 

the two test thesauri to analyze four simulated search jobs and to formulate search 

queries. The evaluative study was followed by a qualitative analysis of the nature of 

concepts, individual relationships and the textual and visual display so as to provide an 



A survey of user's perception and satisfaction with work oriented thesaurus designs 

 IV 

understanding of and insight into the quality of the enriched thesaurus as well as to 

gather ideas for further development. The performance of the enriched thesaurus was 

measured by relevance-based effectiveness, calculated by precision and recall. The main 

objective was to investigate the searching process and the user behaviour in order to 

evaluate the support that the work-task oriented thesaurus provided to the users. 

The evaluation confirms the value of work-task oriented methodology. The findings 

show that in comparison with the control thesaurus, Agrovoc, the work-task oriented 

thesaurus stimulates the searchers to use the thesaurus more interactively. In addition, 

the thesaurus increases their satisfaction as regards conceptual content, which searchers 

find more relevant to their needs and domain-specific. This is especially true of the 

more instructive relationships that also include structured formula, photos and chemical 

structures. As a consequence, the thesaurus design increased the thesaurus use and the 

consumption of thesaurus terms, induced an interactive, explorative searching behavior, 

and increased the search performance, recall as well as precision.  

Altogether, the results of the study indicate that the work-task oriented methodology 

(WOM) is useful and provide valuable inspiration to the user, whether thesaurus 

compiler or information searcher. The work-task oriented methodology allows the 

development of a thesaurus design that reflects the characteristics of the work domain. 

Furthermore, the findings of the study indicate that the thesaurus display can benefit 

from the structure of other semantic tools such as topic maps, semantic networks and 

ontologies since these tools provide more advanced possibilities for communicating the 

conceptual content of thesauri.   

 

 



 

 V 

Abstract in Danish 

Ph.d. afhandlingen handler om metodologier til design og udvikling af tesauri til brug i 

informationsgenfinding (Information retrieval (IR). Projektets overordnede formål er at 

udvikle et rammeværk til tesauruskonstruktion, der udvikler det konceptuelle indhold 

(begreber og relationer) samt fremvisningsformatet, således at det afspejler brugernes 

arbejdsopgaver. 

Udviklingen i de digitale IR systemers funktionalitet, f.eks. query expansion, 

stavekontrol, automatisk tydning af ordenes mening samt generelle forandringer 

indenfor IR, f.eks. mere erfarne og vidende slutbrugere understreger behovet for at 

genoverveje og forandre tesaurusens rolle i IR. Forandringerne både kræver og 

muliggør, at tesaurusens funktionalitet udvikles: udvikling af komplekse 

tesaurusstrukturer, der sammenlignet med den klassiske tesaurus basisindhold 

præsenterer begreber og deres relationer mere nuanceret og instruktivt. 

Det kræver nye tesauruskonstruktionsmetoder at imødekomme den nye og sofistikerede 

funktion og rolle i IR. Ph.d. projektet bygger på eksisterende 

tesauruskonstruktionsmetoder, især på Lykke Nielsen (2001) arbejdsopgave-orienterede 

metode. Projektet udvider metoden, afprøver og evaluerer den i et realistisk 

brugerstudie. I søgetesten lægges vægt på at evaluere den arbejdsopgave-orienterede 

metodes værdi og effektivitet i forhold til at berige tesaurusens semantiske information 

og fremvisning. Til formålet udvikles en test tesaurus, en prototype, baseret på metoden. 

Testtesaurusens brugbarhed og performance sammenlignes med en kontroltesaurus, en 

traditionel tesaurus med klassiske tesaurusstrukturer. Som kontroltesaurus anvendes 

Agrovoc. Evalueringen er et eksperiment, hvor en gruppe af 10 informationssøgere, 

kandidatstuderende, anvender de to tesaurusser til at analysere i alt 4 kontrollerede 

søgeopgaver og formulere søgeforespørgsler (queries). Søgetesten følges op af en 

sammenlignende kvalitativ analyse af de to testtesaurusers semantiske strukturer. 

Formålet er at få indsigt og forståelse for det semantiske indhold, for bedre at forstå 

hvordan brugerne anvender og bedømmer indholdet i de to tesauri. Søgeperformance 

måles gennem de fremfundne dokumenters relevans, via ’precision’ og ’recall’. 

Søgetestens overordnede mål er at evaluere den support, som de to tesaurus videregiver 

til brugerne. 

Evalueringen bekræfter værdien af den arbejdsopgave orienterede metode. Resultaterne 

viser, at den arbejdsorienterede tesaurus, i sammenligning med kontroltesaurusen, er 
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bedre til at stimulere brugerne, således at de bruger tesaurusen interaktivt i løbet af 

søgningen. Tesaurusen øger desuden brugernes tilfredshed, både hvad angår det 

konceptuelle indhold, som de finder mere relevant og domænespecifikt, de mere 

nuancerede og instruktive relationer, der bla. inkluderer strukturerede formula, fotos og 

kemiske strukturer. Brugerne anvender flere termer fra den arbejdsopgave orienterede 

tesaurus, søger mere eksplorativt, ligesom performance øges. 

Samlet viser undersøgelserne, at den arbejdsopgave orienterede metode er brugbar og 

inspirerende, for både informationssøger og tesaurukonstruktør. Undersøgelserne viser 

desuden, at tesaurusdesign kan drage nytte af andre semantiske værktøjers konceptuelle 

strukturer, f.eks. har inspiration fra topic maps, semantiske net og ontologier vist sig at 

berige tesaurusdesignet.  
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1 Introduction 

The thesaurus is a tool that supports indexing and searching by providing a controlled 

vocabulary to describe information resources and to search the contents of these 

resources by means of information retrieval systems (Aitchison, Gilchrist and Bawden, 

2000). An important role of the thesaurus is that of displaying and communicating how 

the information systems, online databases, etc. understand concepts of interest, define 

the concepts and how they organize them. The thesaurus is a means of communication 

and mediation that bridges the gap between the user and the retrieval system; it 

communicates to the users what concepts are covered, how they are defined and used, 

and what terms to use to search for information about specific themes, areas of interests, 

etc. Furthermore, a thesaurus is a semantic tool that represents a domain of knowledge 

through its conceptual structure with the aim of providing an overview of and a general 

understanding of that domain (Soergel, 1999b). On the other hand, the thesaurus is 

designed to achieve semantic organization by making explicit the conceptual relations 

and restricting the meaning of the terms formed or constructed on the basis of the 

literature and the paradigms within a specific domain of knowledge. Hereby, the 

thesaurus serves as a bridge not only between the users and the retrieval systems, but 

also, more specifically, between the users and the literatures and paradigms of the 

domain. Effective communication and interaction with the user depend on the thesaurus 

design. Thesaurus design refers to the conceptual content, to the selection of concepts 

and terms, the definition of relationships, the nature of scope notes and definitions 

provided as well as the selection and inclusion of other descriptive elements. Thesaurus 

display refers to the way in which the conceptual contents of the domain, including 

concepts and relationships, are arranged and presented to the users as the display 

structure of the thesaurus. The display of a thesaurus is the format in which constructed 

terms and relationships between concepts and terms in a thesaurus are arranged and 

presented. By presenting concepts and terms in a systematic format, such as alphabetical 

and hierarchical, a thesaurus display provides a picture of a domain. 
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1.1 Information environment, domain study and thesaurus design 

It is commonly accepted that thesaurus design should reflect the information 

environment in which the thesaurus is used (Aitchison et al., 2000). Previous research 

studies (Pejtersen, 1980; Soergel, 1985; Pejtersen and Fidel, 1998; Lyyke Nielsen, 

2000, 2001, Albrechtsen and Pejtersen, 2003) have analyzed the information 

environment from different perspectives, which have been evolving over the years. It is 

recommended that the development of thesauri should be based on field studies of 

users’ work situations, their derived information needs along with their actual seeking 

and searching behavior.  

 

In one of the pioneering empirical studies of users’ interaction with the information 

environment – in the concrete case the information environment being studied was 

public libraries (Pejtersen, 1980) – Pejtersen based the development of an indexing 

system for fiction, including a classification system, on empirical field studies of the 

information requests relating to fictional literature (novels) and the recorded dialogues 

between users with intermediaries (Pejtersen, 1980). She analyzed public library users’ 

behaviour during the information seeking process by studying users’ real life fiction 

retrieval. She examined how users conceptualised their information needs and 

accordingly developed indexing practices and classification systems based on the 

findings from her studies.  

 

Soergel (1985) developed a framework based on the analysis of information needs. He 

worked from the perspective that information specialists are professionals who 

cooperate with the user in determining information needs. The information specialist 

uses a combination of general knowledge about information system’s design, the 

information retrieval process, empirically collected knowledge about user preferences 

and behavior to design systems to meet these user information needs. This approach can 

be seen as opposed to merely looking for what the user thinks is needed. Therefore, the 

retrieval system supports people in their daily work activities. Soergel argued that the 

design of information systems should be based on field studies with focus on goals and 

tasks.  

 

Hjørland and Albrechtsen (1995) introduced the concept of domain analysis in which 

the individual user is considered as belonging to a particular knowledge domain. They 

argued that the information structure of the knowledge domain should be studied by 
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analyzing the size of the literature within the domain, the distribution of the literature on 

various publication forms, its national/international structure, its citation patterns and 

different paradigms instead of directing the attention towards studying the individual 

user.  

 

The concept of domain analysis for thesaurus construction and for construction of 

classification schemes has been used by Lyyke Nielsen (2000, 2001), and by 

Albrechtsen and Pejtersen (2003). In her 2000 and 2001 studies, Lyyke Nielsen adopted 

a domain-oriented approach to thesaurus construction. In her work, the domain analysis 

focuses on the nature of the professionals, their work tasks, information needs, language 

use, the subject field and the literature. She introduced work task analysis into the 

context of the domain analysis. Lyyke Nielsen found out that in a corporate, 

professional environment it is important to understand the work context and work tasks. 

She classified work tasks on the basis of Byström and Järvelins’ (1995) framework for 

identifying work tasks. By applying an adapted discourse analysis, she analyzed users’ 

written search requests in addition to examining important literature including internal 

research reports, guidelines and encyclopedias so as to achieve a full understanding of 

the domain for thesaurus design. As a result, Lyyke Nielsen designed a work-task 

oriented thesaurus and developed a framework for the thesaurus construction.  

 

Similar to Lyyke Nielsen  (2001) who applied cognitive work task analysis approach for 

thesaurus design, Albrechtsen and Pejtersen (2003) introduced a work-centered 

approach and applied it to the design of classification schemes, based on the framework 

of cognitive work analysis. However, the work by Albrechtsen and Pejtersen was 

different in that they introduced collaborative task situations as a new object of analysis 

for capturing and developing semantic structures in work domains. An example case 

from a cognitive work analysis of three national film research archives illustrates the 

application of the framework for identifying actors’ needs for a classification scheme to 

support collaborative knowledge integration. It is concluded that a major contribution of 

the new approach is to provide support for the empirical analysis and the overall design 

of classification schemes.   

 

The above research studies (Hjørland, 1997; Lyyke Nielsen, 2001; Albrechtsen and 

Pejtersen, 2003) have viewed domains (specialists, disciplines, discourse communities 

and work task contexts) as basic units of analysis rather than directing the focus towards 
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users in a generalized and context-independent manner. In order to develop this view 

and to adopt of a more systematic domain analytic approach to explaining scholars’ 

information practices, Talja (2005) and Tuominene, Talja and Savolanien (2005) 

expanded the theoretical framework and added the approaches of social ‘constructionist’ 

and ‘socio-cultural perspective’.  

 

Talja (2005) provided an understanding of the epistemic framework and the factors that 

underline the subject field differences in scholars’ work and information practices and 

how scholars’ information practices are affected by these factors. She explained how 

different approaches to domain analysis have viewed and studied scholars’ information 

practices in different fields.  

 

Tuominen, Talja and Savolainen (2005) introduced the social constructionist viewpoint 

in which people’s accounts of their innermost emotions and thoughts draw upon 

historically formed discourses and vocabularies. Therefore, the three authors rely on 

conversation analysis and discourse analysis as research methods for identifying 

people’s experience, actions, identities and social worlds. Their method is important and 

not least their observations in which they characterize knowledge as being “produced 

from limited viewpoint,” as part of “ongoing conversation” and largely based on the 

role played by the language, which could be identified from studies of the conversation 

of people within the domain.  

 

The present project aims to develop a framework for work task enriched thesaurus 

construction. The aim is to develop Lyyke Nielsen  (2000, 2001) and Albrechtsen and 

Pejtersen (2003) approaches for constructing a thesaurus with more meaningful 

structure on the basis of work task study. For constructing a work-task oriented 

thesaurus and for developing the framework, we decided to study a professional 

information environment. The thesaurus to be developed would be intended as a tool to 

support users who are involved in problem solving triggered by professional work tasks. 

We view work task study as part of domain study that could be completed by other 

methodologies in the domain study such as studying paradigms and literatures. 

Therefore, we shall designate the applied theoretical approach ‘work-task oriented 

methodology’ (WOM). However, as the main focus in the present study is to enrich the 

design and the display functions of the thesaurus as a development of Lyyke Nielsen’s 

work task approach, our focal methodology adopted is studying work tasks. Therefore, 
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this situation is similar to and related to the context studied by the application of the 

theoretical framework developed by Pejtersen and Fidel (1998), Lyyke Nielsen  (2000, 

2001) and Albrechtsen and Pejtersen (2003) and as with their theoretical frameworks, 

the aim here is to gain knowledge about the work domain. To identify the work tasks in 

the present study, the Byström and Järvelin (1995) framework is drawn upon. It should, 

however, be emphasized that here we are studying an information environment which 

forms part of a scientific environment. Therefore, Hjørland’s (1997) framework has also 

relevance in the present context: the study undertaken here includes an investigation of 

paradigms and the literature of specialized fields.  

1.2 Development of thesaurus structure  

Recent developments in end-user searching and the wider availability of online 

information retrieval systems together with advances in user-centered IR systems have 

opened new horizons for utilizing thesauri as search aids for end-users. However, in 

spite of the opportunities offered through automation generally and the Web 

environment in particular for structuring thesaurus databases and presenting thesaurus 

data, current thesauri are underused as they do not support users in information 

retrieval. Their structure has been characterized as insufficient due to the fact that they 

represent limited information and that the way they have been designed is oriented 

primarily towards the printed format: 

 

• Presenting limited information on concepts 

• Presenting relations between concepts ambiguously  

• Displaying conceptual content including relationships ambiguously and in a 

restricted way 

 

For years, it has been recognised that the traditional thesaurus structure, dividing term 

relationships into synonym relations, hierarchical relations, and associative relations, is 

not sufficient (Schmitz-Esser, 1999; Dextre Clarck, 2000; Tudhope, Alani and Jones, 

2001; Soergel et al., 2004).    

 

The identified complexity and inadequacy of the thesaurus structure, in terms of both 

conceptual content and relationships, has justified and led to an increase of research into 

thesauri structures. Soergel (1999a) argues for much richer thesaurus structures with 
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much more information included – differentiated relationships that allow an extension 

of thesauri to include “precise representation of large amounts of factual information”. 

(Soergel, 1999a). 

 

Some researchers by focusing on types and organisation of relationships intend to 

provide more conceptual understanding to the user by giving more contextual 

information (Schmitz-Esser, 1999; Tudhope et al., 2001; Lyyke Nielsen, 2001; Soergel 

et al., 2004). Schmitz-Esser (1999) proposed 13 new relationship categories and 

suggested organizing the relationships into categories. The idea was that in this way the 

user would be guided from a fuzzy idea or word to a structured set of terms. He 

attempted to specify the nature of the relations and differentiate hierarchical 

relationships and especially whole-part relationships into the subtypes. He considered 

the structure as a way to teach the user and provide new insight about the subject 

domain. Tudhope et al. (2001) divided related terms into four broad groupings of RT 

subtypes and suggested to incorporate information of RT subtypes in the search 

system’s user interface to support the user in characterizing the information need or to 

be used automatically by retrieval algorithms to expand search queries. Lyyke Nielsen  

(2001) identified patterns of relationships between concept groups from an analysis of 

work tasks and developed work task oriented guidelines for term relationships. Soergel 

et al. (2004) believe that thesauri do not prove sufficient for the online environment 

because of “empowered users with search abilities and developed technologies”. They 

explored reengineering of classical thesauri into an ontology framework and developed 

an inventory of relationship types for the agricultural domain.  

 

Other researchers and theoreticians in the field have worked on developing the interface 

of thesauri (Milstead, 1997; Bates, 1998; Shiri, Revie and Chowdhury, 2002; Ungvary, 

2001). They relate the thesauri problems to the interface between thesauri and their 

users. Milstead (1997), for instance, stated that thesauri are underused by searchers due 

to the fact that database providers do not make them readily available: thesauri provided 

in online form often have little or no user support for the interface. Bates (1998) has 

discussed the improvement of both interfaces and vocabularies of information retrieval 

systems to support users in the selection of search terms.  As a result, efforts have been 

made by researchers to enhance the thesaurus-user interface (Klaus, 1999; Shiri et al., 

2002; Ungvary, 2001). The authors reason that improved interfaces encourage end users 

as well as professional searchers to take full advantage of thesauri as sources of search 
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terms while searching bibliographic and full-text databases. Their works have aimed to 

facilitate the relevance and usability of the thesaurus to the user by working on the 

interface of the thesaurus. In addition to the considerations on the interface features and 

the incorporation of user-oriented facilities that are mostly of a graphical nature (e.g. 

use of hypertexts, colours, helps), it is essential to develop the methodology of 

arranging and representing concepts and terms. This is an area where little or no 

research has been conducted. The current work focuses on the development of the 

thesaurus display, but not the full interface. In other words, it focuses on the 

development of organization and arrangement of the thesaurus conceptual content.  

1.3 Aim of the dissertation  

The overall aim of the dissertation is to identify, analyze and reflect on issues and 

factors in enhancing and refining the methodology of thesaurus design. A central 

objective is to explore ways of making this methodology more work task oriented. 

Accordingly, we shall identify variables of work tasks that need to be subjected to 

further study and consider how to collect the data and how to analyze data and translate 

them into thesaurus design reflections and activities. Detailed information about 

information environments is collected by the WOM. The developed understanding of 

and findings from studies of work tasks are implemented in the present project to 

develop the thesaurus structure including the selection of information to be represented 

in the thesaurus, the definition of relationships as well as the development of the 

thesaurus display format.  

 

This project follows up on reported findings about work task thesaurus design and seeks 

to gain further knowledge about what variables to analyze and how to translate the 

gained knowledge about work tasks into thesaurus design so that the design helps 

present the necessary conceptual information in a way meaningful to users and 

facilitates information retrieval. 

 

As part of the intended work task study, the intention is to present and explain the 

domain chosen for the doctoral project including the paradigms of the field and the 

etiology of plant diseases. In the light of this introductory domain-specific “mapping 

exercise”, the project intends analysing triggered information needs and information 

seeking and searching behaviour reported by people active within this specific 
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information environment. The knowledge gained from this analysis is considered and 

appraised in relation to and then fed into the process of designing the thesaurus. The 

prototype thesaurus is constructed on the basis of findings from an analysis of work 

tasks of experts in a scientific domain by using the framework developed by Byström 

and Järvelin (1995), Tushman’s (1975) framework for analysis of work tasks, generally, 

and, in particular, Lyyke Nielsen’s (2001, 2004) framework for analysis of work tasks 

for thesaurus design. 

 

The thesaurus is evaluated in order to ascertain whether and how the constructed 

thesaurus has an impact upon users’ action and perception. Whether and how the 

content of the thesaurus with its defined relationships enable users to formulate their 

search queries and whether and how users are satisfied with this thesaurus prototype in 

contrast to a traditional or standard-type thesaurus. The test to be conducted shall 

investigate how well the work-task oriented thesaurus enables a user to formulate his 

search query and how provided conceptual content and inbuilt display features support a 

user in generating the appropriate vocabulary to do a satisfactory information retrieval.  

 

The assumption behind the project is that a work task based thesaurus may function 

well as entry vocabulary and guide the user to the semantic network of the thesaurus. 

Enriched content of the thesaurus with much more information, more specified 

relationships and an expanded textual and visual display help users understand the 

meaning of terms and assist them in finding precise search terms and synonyms. 

Further, it is assumed that users relying on a thesaurus as referred to above will find 

relationships more relevant and consider them easy to capture and understand the 

concepts of the domain. At the result, the thesaurus will serve to increase users’ 

thesaurus use, search performance and their satisfaction.  

 

Improved semantic relations mean differentiated relationships that allow an extension of 

thesauri to include precise representation of large amounts of factual information. It is 

not restricted to the limited relations of BT, NT and RT in the traditionally defined 

structures of thesauri. Through a work task based thesaurus type displays can be created 

that are more meaningful than the those feasible in traditionally defined thesauri, which 

present concepts and terms under concept categories and sub-categories and let the user 

explore hierarchic and network structures at various levels of details by allowing them a 

choice between textual and graphical displays. 
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The assumption also is that the work-task oriented thesaurus will serve well in guiding 

users about which term to use for query formulation and expansion. Another assumption 

is that the work-task oriented thesaurus allows users to form a comprehensive 

understanding of the domain that has a positive effect on their search term selection, 

their information retrieval interaction (query formulation and expansion). As an overall 

result, more satisfied users could be expected. To sum up, the project is based on the 

following assumptions: 

 

• The work task methodology for thesaurus design is effective in terms of 

providing more domain specific concepts and terms 

• The work task methodology for thesaurus design is effective in terms of 

providing improved relationships 

• The work task methodology for thesaurus design is effective in terms of 

providing meaningful display features 

• The work task thesaurus supports all thesaurus functions 

1.4 Research questions 

The major issue to be explored in the present research project is the possible 

contribution of the WOM to the design of an enriched thesaurus facility. The evaluation 

is carried out with the aim of identifying a methodology suitable for structuring 

thesaurus conceptual content and displaying in a way meaningful to the users. 

 

We examine these thesaurus construction principles and methods by 1) considering 

what variables should be considered in obtaining knowledge about information 

environments, in general, and work tasks, in particular, 2) giving attention to how to 

translate findings and understanding of work task study into thesaurus design. We 

evaluate this thesaurus development methodology in relation to the searching process. 

We study user behavior and user satisfaction by a usability test in order to ascertain 

whether the users find the content, structure and display features satisfactory and useful. 

The later analysis represents the main focus of the dissertation. Therefore, we 

investigate the WOM for enrichment of classical thesauri by addressing these research 

questions: 
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1. How does the work-task oriented thesaurus perform in information retrieval? 

1.1 How does the work-task oriented thesaurus affect users’ search behaviour 

as regards the thesaurus use? 

1.2 How does the work-task oriented thesaurus affect users’ search behaviour in 

relation to search moves? 

1.3 How does the work-task oriented thesaurus influence users’ search 

behaviour with respect to search terms? 

1.4 How does the work-task oriented thesaurus affect the performance of the IR 

system? 

1.5 How does the work-task oriented thesaurus affect users’ satisfaction with 

regard to thesaurus support to search problem analysis, query formulation and 

conceptual understanding? 

1.6 How does the work-task oriented thesaurus impact on users’ satisfaction as 

regards the quality of relationships? 

2. What variables must be examined in order to structure thesaurus content and 

design display features in harmony with the characteristics and needs of a 

particular work task context? 

3. How should the knowledge obtained be translated into the thesaurus design? 

3.1 What type of conceptual information should be included in the thesaurus 

entities?  

3.2 How to present the meaning and use of terms? 

3.3 How to present relationships between terms? 

 

The first category of questions as listed above are intended to evaluate the usability of 

the thesaurus designed by comparing the work-task oriented thesaurus with a traditional 

one. The first sub-question of this category explores the use of thesaurus support; the 

second and third sub-questions have to do with the evaluation of the ability to stimulate 

and inspire the user to develop the search query according to the search problem and 
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feedback from the system. The fourth sub-question concerns the ability to satisfy the 

user when it comes to needed help for analyzing the search job and formulating the 

search query whereas the fifth research question sets out to evaluate the quality of 

concepts, relationships and display facilities and performance from the searchers’ point 

of view. Research question number two investigates variables in the work task study to 

identify characteristics and needs of the information environment for the thesaurus 

design. The third category sub-questions explore approaches to translating obtained 

knowledge on the WOM into the operational context of thesaurus conceptual content, 

relationship and display format.  

1.4.1 Methodology 

In order to answer the research questions on the value of the WOM for thesaurus 

design, the work task study is carried out in a scientific work task context. The findings 

are applied to designing a thesaurus. The thesaurus being constructed, viz. the Plant 

pathology thesaurus, is tried out in a usability test to see if it provides better support to 

the users compared to a classical thesaurus, the Agrovoc thesaurus. The ordinary or 

classic thesaurus is based on the traditional approaches to thesaurus design and is 

constructed by experts within FAO (Food and Agricultural Organization). The classic 

thesaurus is moreover designed on the basis of the standards for thesaurus construction 

with a traditional format of conceptual content and display. The Agrovoc thesaurus is 

used as a control thesaurus to be able to investigate if the users want and are able to 

operate with the more complex structure and relationships of the PPA thesaurus and to 

investigate if the work-task oriented content and relationships are actually more useful.  

 

With the aim of determining the purpose and identifying influencing variables within 

the information environment for thesaurus design, it was decided to carry out the field 

study in a scientific information environment, viz. the Section of Plant Pathology at the 

Department of Plant biology, Faculty of Life Science at the University of Copenhagen. 

Identifying paradigms of the domain and the etiology of plant diseases as part of a 

domain study would provide us a framework for the thesaurus design. However, the 

field study should be completed with an understanding of the domain status in practice. 

For getting a deeper understanding of and insight into the domain, we shall carry out a 

complementary study of the information environment within this domain. For the 

complementary study several forms analysis were chosen. In addition to the qualitative 

approach, for studying human behaviour, the study involved a quantitative approach and 
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various methods to collect a broad data set (Fidel, 1993) consisting of the questionnaire 

survey and group interview. The findings produced by the domain study in which 

paradigms, literature and information behaviour (information needs, information 

seeking and searching behaviour and information use) are studied within the work task 

context are applied to the design of a thesaurus with more domain specific concepts, 

more specified relationships and a more meaningful arrangement and representation of 

the conceptual content in its display.  

 

The evaluation of the constructed thesaurus is carried out in the context of a usability 

test, in which – in a controlled experiment setting – a group of information searchers, 

master students, used the two test thesauri to analyze four simulated search jobs and 

formulate search queries. The primary evaluation criteria were usability test and user 

satisfaction in order to find out to what extent the work-task oriented thesaurus satisfies 

users in their interaction with and use of the thesaurus in comparison with the other 

thesaurus. We carried out the retrieval test by 10 test persons (master students and 

recently graduated students in master degree in the information environment). They 

were all eligible persons who could participate in the test. In order to gather more 

validated data on users’ performance and satisfaction, the experimental retrieval test in 

the usability test was followed by a questionnaire survey and a group interview. It was 

followed by a qualitative evaluation of the nature of concepts, specified relationships 

and display (textual and visual) to provide an understanding of and insight into the 

quality of the thesaurus and to collect ideas for further development. Furthermore, 

relevance-based effectiveness, calculated by precision and recall, was applied as a 

measure. However, the main objective was to analyze the searching process and the user 

behaviour in order to evaluate the support that the work-task oriented thesaurus 

provided to the users. The knowledge gained about the work task based thesaurus will 

be used to develop recommendations and a framework for the methodology of thesaurus 

construction. 

1.5 Structure of the dissertation 

The structure of the dissertation falls into two parts, a theoretical and an empirical one. 

After the introduction follows the theoretical part composed of two chapters. Chapter 2 

presents the retrieval thesaurus, its definition, history, and purposes in information 

retrieval. This chapter, then, considers the structure of the retrieval thesaurus. By 
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explaining how the thesaurus’ function and use have been affected by changes in IR 

environment, the chapter aims to provide a framework on how the concept of the 

thesaurus has to be defined, structured and enriched by considering the current changes 

of IR systems and demands. The chapter, furthermore, introduces the searching 

thesaurus and explains the nature of the constructed thesaurus as a searching thesaurus. 

Chapter 3 discusses different approaches to the thesaurus construction. It outlines 

themes related to the thesaurus construction and sections on thesaurus construction are 

followed by a treatment of the processes in thesaurus construction that are affected by 

following approaches: collection, formation and organization. By discussing these 

issues, the chapter prepares for the later discussion in the same chapter, which has its 

focus on why the thesaurus structure is problematic now, why thesauri have to be 

reconstructed and how these issues are related to the process of the thesaurus 

construction. The chapter discusses the limitations of current thesauri and solutions 

advised by researchers to enrich the thesaurus design. The chapter leads up to and 

provides background information for exploring the object of the dissertation in order to 

investigate and discuss whether and how WOM may contribute to the thesaurus 

construction. Finally, the domain study, on which the design of the prototype test 

thesaurus is based, is presented and implications for thesaurus design are discussed.  

 

The empirical part is presented in chapters 4, 5 and 6. These chapters explain the design 

and evaluation of the work-task oriented thesaurus. Chapter 4 describes the test designs 

for the evaluation work. It outlines and discusses considerations and decisions 

concerning test setting, test retrieval system, test persons, search jobs, test procedure, 

and methods for data collection and data analysis. It provides the background for the 

subsequent chapters, which evaluate the efficiency of the test thesauri for IR. Chapter 5 

explains how the thesaurus (prototype) has been constructed, what the features are of 

the other test thesaurus, the traditional thesaurus, and how the two test thesauri differ 

from each other. In this way, the chapter intends providing a clear understanding for 

subsequent discussion in which the results of the usability test are considered with 

reference to the test thesauri. Research questions that are related to the design of the 

work task based thesaurus are reviewed in chapter 6. Besides, the results of the usability 

test are presented in this chapter and related research questions are addressed too. The 

final chapter 7 summarizes the results. A framework for the methodology of designing a 

work-task oriented thesaurus is presented, and the significance of the result is discussed. 

Finally, recommendations for future work are outlined.  
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2 The retrieval thesaurus 

As an essential component for reliable information retrieval, the thesaurus has been 

used for the last 50 years. The word thesaurus derives from Greek and Latin languages 

and originally it means a “treasury”, but it has been used for several centuries in the 

sense of a lexicon or treasury of words (Foskett, 1980). The thesaurus in its classic form 

is defined as a “vocabulary of controlled indexing language, formally organized so that 

a priori relationships between broader, narrower or related concepts are made explicit” 

(Aitchison, et al. 2000). Soergel (1974) defines the thesaurus as a conceptual structure 

and terminological control tool that contains a structured system of concepts with 

indication of hierarchical and associative relationships between the concepts, and for 

each concept all terms that designate that concept. 

 

A review of thesaurus definitions reveals that the thesaurus has been defined from 

different perspectives of the function, conceptual content and/or display. UNISIST, 

World Science Information System of UNESCO, defines a thesaurus in terms of its 

function and in its structure: 

“In terms of function, a thesaurus is a terminological control device used in 

translating from the natural language of documents, indexers or users into a more 

constrained “system language” (documentation language, information language). 

In terms of structure, a thesaurus is a controlled and dynamic vocabulary of 

semantically and generically related terms which covers a specific domain of 

knowledge”(Foskett, 1980, p. 416). 

 

In terms of display, the thesaurus is an organized and structured list of terms arranged 

mainly alphabetically. Each term in the alphabetical sequence is accompanied by cross-

references to other terms in the vocabulary (Broughton, 2006). Today, what is 

understood by a thesaurus is mostly an alphabetically display of concepts and lead-in 

terms. For each concept a secondary in-built structure may exist, which serves as a 

display of Broader Terms (BT) Narrower Terms (NT), and Related Terms (RT).  

 

The thesaurus has been defined mostly as a control device and in the sense of this 

function it controls the meaning and usage of terms. In the classic thesaurus, the large 
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set of terms selected from different sources (e.g. query statements, document titles, 

abstracts or full texts) are reduced to a much smaller and more manageable set of 

concepts without loss of content through the following steps: 

 

• Consolidate singular/plural and other morphological and spelling variants 

• Consolidate synonyms 
• Consolidate quasi synonyms (Soergel, 1985) 

These definitions are limited to thesauri developed with a traditional structure. They do 

not cover new kinds of thesauri in which relationships and the method of arranging 

conceptual content (display) can be extended. Thesauri that define relationships more 

specifically instead of applying the three traditionally defined relationships of BT, NT 

and RT; thesauri, which their displays are expanded from the alphabetical list of terms 

to visual displays such as three structures, arrowgraphs and terminographs1. While the 

graphic displays in the classic thesauri show terms and inter-relationships in the form of 

a two-dimentional figure and indicate which terms are related to each other, they present 

how these terms are related only by listing NT, BT and RT relations. The expanded 

graphic display mode can provide a conceptual map of concepts and relations between 

them by means of which it is illustrated more specifically how concepts are related. 

 

The use and function of thesauri have changed during years on the basis of changes in 

information retrieval systems that have been brought about mainly by advances in 

technology. The thesaurus has changed from a tool designed primarily to aid searching 

and indexing of bibliographical databases in the early days to a utility for indexing, 

searching, and/or, supporting free-text natural language retrieval and full text retrieval 

and for assisting interactive information retrieval in the interface of IR systems.  

 

This chapter focuses on explaining and discussing this development by discussing how 

the thesaurus function and use have been affected and changed due to technological 

changes in the information retrieval environment. Hereby, the aim is to draw up and 

present a framework on how the concept of thesaurus has to be defined, structured and 

enriched by considering the current changes of IR systems and demands. The chapter 

provides a theoretical background for the later discussion about the value and efficiency 

                                                 
1 These are three main types of graphic displays of some classic thesauri. Aitchison et al. (2000) explain 

them by examples.  
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of the WOM for constructing the enriched thesaurus type and display format. 

Furthermore, the chapter provides a framework for the presentation and discussion of 

the design of the test thesaurus that is based on a domain-specific study of the nature 

and needs of the information environment. The aim of the chapter is to present a state-

of-the-art of the thesaurus concept – in order to put our constructed thesaurus into the 

context of the information science. Thus, section 2.1 and 2.2 review the history, use and 

function of the thesaurus. Section 2.3 introduces the concept of the searching thesaurus. 

Section 2.4 presents and discusses how the thesaurus is related to other semantic tools 

and how the thesaurus development efforts could profit from the structure of these tools. 

Section 2.5 provides a summary of issues discussed in the chapter and defines the 

concept of the thesaurus in the sense of considering and juxtaposing different kinds of 

thesauri.  

2.1 History 

The information retrieval thesaurus is a relatively recent phenomenon. It is generally 

accepted in IR that the history of the retrieval thesaurus dates back to the 1950s (e.g., 

Mooers, 1960; Vickery, 1960b; Sparck Jones, 1972; Foskett, 1980; Roberts, 1984). By 

the arrival of automation in libraries and information centers in the middle of the 

twentieth century, post-coordinate indexing document challenged pre-coordinate 

indexing. Pre-coordinate indexing systems are known as “subject headings”. Post-

coordinate indexing assigns individual concepts to documents, but does not combine 

them in any way until somebody makes a search for them. The system of post-

coordinate indexing is in fact based on a vocabulary consisting of individual concepts 

(“descriptors”), which are meant to be combined during search in order to express 

complex concepts2. One implication is that lists of descriptors may be much shorter than 

lists of subject headings, which must list many combinations of the same terms.  

 

According to Sparck Jones (1992, p. 1609), the theory of semantic primitives was 

influential in early phase of thesaurus construction: “A thesaurus was seen as providing 

a set of domain-independent semantic primitives”. According to this theory, every word 

can be broken up into primitive kernels of meaning, semantemes (also called semantic 

                                                 
2 Example: Pre-coordinate term: “Danish history “ Post coordinative term “Denmark” and “History”. 
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features or semantic components). Semantemes are terms that are used to explain other 

terms or concepts but cannot themselves be explained by other terms. This also explains 

why thesauri were often believed to be much less comprehensive compared to 

traditional systems of subject headings.  

 

During the 1950s, a number of descriptor systems of this kind were developed, and, 

according to Broughton (2006), it was at that time that the term ‘thesaurus’ was first 

used in retrieval.   

 

In 1947, Mooers made reference to the use of a thesaurus in association with an 

automated retrieval system. In his proposal, the thesaurus was apparently intended to 

indicate nuances of meaning associated with index terms in the normal linguistic usage. 

The thesaurus was intended for indexers and searchers and it consisted of a limited set 

of precisely defined “descriptors”. The descriptors were assumed to have agreed 

meanings and these were taken as the basis of retrieval activities (Mooers, 1960; 

Roberts, 1984).  

 

Moors observed: “For a given homogeneous user population, it was found empirically 

that a relatively small repertory of descriptors could be used together in unlimited 

combinations to provide the kind of retrieval discriminations needed for selection on 

actual collections of documents. A typical adequate repertory of descriptors was found 

to number between 200 and 400 descriptors. Such a small number of descriptors was 

found—surprisingly enough—to be able to exhaust almost all of the retrieval 

discriminations that a specified target user population wanted to make. On a pragmatic 

basis, it was found that adding a greater number of descriptors—allegedly to ‘‘improve 

the discrimination’’— would actually decrease the utility for retrieval.”(Mooers, 2003, 

p. 814).  

 

Mooers did not see his own descriptor system as a thesaurus. Actually, he saw a conflict 

between his own system and thesauri: “It is found that something less than 100 hours of 

working time, divided among the members of the working group, suffices to develop a 

descriptor system for even complex fields of science or technology. This brief set-up 

time is in startling contrast to the many thousands of hours that have been absorbed in 

the development of the various thesaurus-based systems for retrieval. It is usually 

claimed that these thesauri are based on descriptor methods, but they are not. Rather 
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than having a focus upon ideas, they are best characterized as being alphabetized, cross-

referenced lists of mere words and terms as found in documents” (Mooers, 2003, p. 

815). 

 

Another reported work that reintroduced the thesaurus to information retrieval is the one 

by Bernie and Crane (1948). It is noticeable that they articulated the view that a general 

thesaurus did not offer an appropriate form for retrieval purposes. The idea seems to be 

similar to that of Mooers (1947) that effective retrieval was possible only within 

specialized or limited subject fields allowing specially tailored retrieval systems and 

languages to match. They proposed to develop thesauri within limited subject fields to 

support searchers with cross-references to sets of search terms that had been used 

successfully in answering questions put to the system (Roberts, 1984). They argued that 

“different thesauri might be required for different classes of questions” (Roberts, 1984). 

In their proposal, the sets of search terms, organized in subordinate, coordinate or 

equivalence relationships are recorded on punch cards or printed in a book for future 

use. The terms, constituting the array of search terms, were considered to be controlled 

subject headings, and the conceptual relationships were those found normally in 

alphabetical subject catalogues. This thesaurus was planned to record conceptual 

relationships as users had employed them (Roberts, 1984).  

 

In 1952, Luhn established the idea of a dictionary of ‘notions’: the grouping of words of 

similar or related meaning into notional families. Through this process, two parts were 

created: the first part was a listing in some systematic order of notional families, each 

identified by a number or a keyword. Clustered to each of these notions were listed text- 

words to be expressed by the notional keyword. The second part was an alphabetical 

index of the text-words occurring in the first part, referring to the keywords to which the 

text-words are related (Vickery, 1960b, Roberts, 1984, Foskett, 1980). The system was 

intended to aid the indexer to pass from text words to keywords, and Luhn also 

suggested, as one of the first, to use the thesaurus for automatic indexing (Vickery, 

1960b). The proposal seems to be similar to that of Mooers (Roberts, 1984). In both 

systems the preferred index terms were assigned broad meanings and associated with a 

cluster of other equivalent retrieval terms. Structural features did not appear in either 

proposal. The thesaurus was an authority list of index terms to be used in indexing and 

searching, and it was closer to the modern, commonly accepted idea of a retrieval 

thesaurus than Bernier and Crane (1947) even though their proposal included a 
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structure. Mooers, as we have seen, emphasized the difference between his own 

descriptors and thesauri and expressed scepticism towards the latter, which he described 

as a “fad”:  

 

“The tremendous fad of Uniterms was eventually succeeded by another fad, which 

stumbled into being at the Armed Services Technical Information Agency (ASTIA) 

in Washington, District of Columbia. There it was discovered that the large numbers 

of Uniterms that came into use (since the Uniterms were merely instances of verbal 

occurrence) badly required cross-referencing. There thus came into being the 

‘‘thesaurus system’’ in which related words were collected, alphabetized, and cross-

referenced, one against the other, for the production of a ‘‘thesaurus’’ to be used for 

retrieval.[16] Although these systems usually claim to make use of ‘‘scope notes,’’ 

their scope notes are in reality (for the most part) mere lists of ‘‘see’’ and ‘‘see 

also’’ references to other terms, rather than a real delineation of intellectual scope or 

a narrative statement of an idea or topic.” (Mooers, 2003, p. 818). 

 

In modern history of the retrieval thesaurus, the thesaurus has been seen as a tool to 

vocabulary control and reduction. Mooers (1947), Luhn (1952) and Bernier and 

Heumann (1957) suggested the use of the thesaurus as a tool for vocabulary control and 

reduction. Bernier and Heumann introduced a “technical thesaurus” that brings together 

the vocabularies of searchers and the retrieval system. Three ways of support were 

suggested. First, text-words can be expressed by a small number of more general 

keywords; second, these keywords can be listed in classified order; and third, the set of 

text-words represented by a certain keyword collectively ‘define’ that keyword. In their 

proposal, Bernier and Heumann put more stress on the nature of relationships between 

concepts than previous contributors. They wanted the user to go from relationships he 

knows to all those which he needs to know for a complete search (Bernier and 

Heumann, 1957, p.212), and the thesaurus should be a complex network showing all the 

multiple relations between words. The conceptual connections should be of a permanent 

kind and should not be derived from associative, transient or syntactical relationships 

established during the indexing or searching process. Although they thereby had pushed 

the thesaurus concept a little further towards its modern form, the question arises how 

meanings and relations in thesauri can be permanent when the meanings of terms and 

relations between concepts develop dynamically at the research front in disciplines such 

as plant pathology. If the compilers of thesauri do not reflect the meanings and relations 
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at the research front in the domain, their controlled vocabularies become useless, 

obsolete or incorrect. The research front develops dynamically, but a controlled 

vocabulary has to have certain stability3. At the result of this problem, other researchers 

argued that a structure of permanent relationships is an inappropriate model for retrieval 

purposes. Conceptual relationships are rarely as simple as might be inferred from 

bibliographic classifications. It has been argued that the complexity of relationships 

could better be expressed through, for example, a lattice model4, which, it is claimed, is 

implicit in a thesaurus (Sparck Jones, 1972; Roberts, 1984).  

 

However, the thesaurus in the proposals of people like Taylor (1958) Holm and 

Rasmussen (1961) has been seen as a tool for displaying relations between terms in 

order to inspire the indexer and the searcher to provide redundancy in indexing and 

searching by using more synonyms in indexing as well as in searching (Roberts, 1984). 

They made no attempt to reduce the language of retrieval to an artificially small number 

of allowable terms (Roberts, 1984). This is opposed to the now normal view that 

indexing should try to express one concept by one term, while redundancy should be 

reduced and the thesaurus should be used to reduce redundancy in indexing languages. 

Redundancy may mean to express concepts by different terms (synonyms). A thesaurus 

may reduce redundancy in indexing5 and searching by standardizing the terms used by 

indexers and searchers. Redundancy in searching implies that the user’s request is 

                                                 
3 (For more details as regards the dynamic features of research and their effect on the terminology of the 
domain see chapter 3 ‘Thesaurus construction’ and chapter 5 ‘The Test thesauri’). 
 
4  The application of lattices in information retrieval is based on formal concept analysis, which relates 
lattices to object-attribute matrices in information retrieval (Priss, 2000a). According to Priss (2000a), the 
lattice model is applicable to data driven approaches in which lattices are constructed from the actual 
occurrence of documents and terms and not from conceptual relationships among terms that are inherent 
to the domain knowledge.  
Among other functions, it may be used to indicate the complex structure of word-links. All the key words 
used in a retrieval system are included in a network or lattice of relations. Within the lattice, key words 
are listed linearly, and the network of relations can be displayed only by sequence or by cross-reference 
(Vickery, 1960b).   
 
5 Redundancy in indexing has been understood in this way: that the indexer first lists words or phrases 
from his background knowledge to describe further the document. Then he refers to the thesaurus to 
obtain other related terms, which express the concept from other viewpoints. He may add terms from 
higher generic levels, from lower generic levels, and synonyms and near-synonyms. Therefore, the 
process consists of two stages in which, at the first stage, a qualified person performs “preliminary 
indexing” based upon his professional knowledge and reading of the document. At the second stage, the 
thesaurus is used to reduce redundancy in indexing and searching (Roberts, 1984).  
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translated to search terms standing for the various viewpoints, probable levels of 

generality, and probable terminology. Each request will be composed of different terms, 

which might have been used to index the desired information (Holm and Rasmussen, 

1961, p.186). 

 

It could be concluded that in the context of IR, the thesaurus has been seen as a twofold 

means that is similar to the later division of thesauri into indexing thesaurus and 

searching thesaurus: 

 

1. A tool supporting the human indexer or the computer to pass from text-words in 

natural language to keywords (descriptors) or codes in a controlled standardized 

language. 

2. A tool displaying relations betweens terms in order to inspire the indexer and the 

searcher to reduce redundancy in indexing and searching. 

 

 In 1960, Vickery showed that at least four different meanings of the thesaurus were 

used in the literature of information science: 

 

• A tool aiding to pass from text-words in natural language to key-words or codes 

in a regularized language  

• A means for bringing into agreement the vocabularies of a searcher and a 

retrieval system 

• Indexing terms (key-words) that are listed alphabetically and are cross-

referenced (this corresponds to the concept “subject headings”) 

• An alphabetical list of words, with related words listed under each word, in 

various ways (Vickery, 1960b). 

 

The last definition was the most common interpretation of the thesaurus and since then, 

attempts have been made to put this situation in order.  

 

After a period of experiment and evolution in the 1960s and 1970s, the thesaurus found 

a rather stable form.  It was due to establishment of a fairly standard format for the 

thesaurus with the publication of the influential Thesaurus of Engineering Terms in 
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19646 (Aitchison and Dextre Clarke, 2004). The TEST, the alphabetical thesaurus, 

already had most of the features present in the ‘standard thesaurus’ of the next 30 years, 

including equivalence, hierarchical, and associative relationship types, which are still 

used today (Dextre Clarke, 2001). The TEST structure was devoted to the main 

alphabetical sequence of terms, a permuted index, and a hierarchical index (a separate 

listing of top terms showing their narrower terms in all levels). Therefore, this thesaurus 

was different from former thesauri with the alphabetical displays of descriptors and non-

descriptors as of their predominant features. As the other feature, the early thesauri 

showed under each descriptor synonyms, broader, narrower and related terms and scope 

notes, where needed. The TEST almost stabilized the format of the thesaurus from 1967 

although the standards were developed after this date and modified the thesaurus 

structure.  

 

By the late 1970s, computer-aided compilation of thesauri became more common 

(Aitchison and Dextre Clarke, 2004). This affected the thesaurus compilation but it did 

not affect end users’ access to thesauri. The early thesauri were developed in a paper-

based era. In the 1970s and 1980s, electronic databases became more widely available, 

either through online delivery mode or later via distribution of CD-ROM discs. As 

pointed out by Bourne and Hahn (2003), applying thesauri to an online bibliographical 

information system was proposed first by Firschein and Drew in 1965. They proposed 

how the Engineers Joint Council Thesaurus could be used online in formulating a 

search. It was, however, BOLD in 1966, and at the same date TIRP, the first online 

bibliographic systems that enabled users to display an online thesaurus as a search aid 

(Bourne and Hahn, 2003). BOLD (Bibliographic On-Line Display7) in 1965 permitted 

an online integration of a dictionary for synonyms or for words related either by 

spelling or hierarchy. Later in 1966, it was further developed and end users helped to 

develop a search strategy by being allowed to interrogate the online dictionary for 

synonyms and related indexing term. Thus, BOLD may have been the first system to 

demonstrate the provision and applicability of an online search aid such as a thesaurus. 

TIRP (Textile Information Retrieval Project) is referred to as the first system that 

                                                 
6 The second edition was published in 1967, with the title, ‘Thesaurus of Engineering and Scientific 

Terms (TEST)’ 
7 It is also referred as “Bibliographic Organization for Library Display” (Bourne and Hahn 2003, p.29) 
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included an online thesaurus. The system allowed searchers to enter a keyword or 

phrase and receive a list of related terms (with conventional Narrower term, Related 

Term, and Use For relationships displayed.) (Bourne and Hahn, 2003, p.68) 

.  

In addition to the effect of the standards on the stable format of thesauri from 1964, the 

retrieval thesaurus has stabilized itself as a concept associated with the standard 

bibliographical databases.  

 

In recent years, after a period of stabilization, factors such as rapid technological 

changes in the IR environments, the opportunities offered through automation, 

generally, and the Web environment in particular, for structuring thesaurus databases 

and presenting thesaurus data have provided the possibility of constructing much richer 

thesaurus structures. It is possible to create thesauri with much more information and 

with differentiated relationships that allow an extension of thesauri to include precise 

representation of large amounts of factual information. Today displays are offered that 

are more meaningful and that link into the graphical representation of concept 

relationships among other features.  

 

During the lifetime of thesauri the IR environment has changed from Boolean search to 

include other forms of advanced indexing and retrieval techniques. Also the Internet and 

the growing number of intranets have changed the world of retrieval, and over time new 

forms of thesauri have been introduced (Aitchison et al., 2000). The concept of 

thesaurus will probably continue to develop and adapt to the present and future 

situations. Milstead (1995) among others believe that “ there is still a place for thesauri 

or something like them, but they must change in order to continue to be of value.” We 

agree with her that “thesauri are not obsolete, but are likely to remain as important 

retrieval tools, though some of their features have to be modified and their mode of use 

changed”.  However, she does not address the question of which features that would 

need to be modified and how they have to be changed. After all, thesauri are only lists 

of words or directories of concepts with indication of semantic relations. The only way 

they can be improved is by selecting words and concepts in a different way and modify 

in some way or another the information provided, which is almost always kinds of 

semantic relations. For years, researchers have discussed the insufficiency of thesauri 

relationships (Dextre Clarke, 2001; Tudhope et al., 2001; Soergel et al., 2004). For 

years it has been discussed that thesauri tend to be underused (Fidel, 1991; Hsiyeh-Yee, 
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1993; Aitchison and Dextre Clarke, 2004; Greenberg, 2004). Although not directly 

related to the ambiguity of relationships, the insufficiency of thesauri as pointed out by 

researchers could be considered an explanation for the low use of thesauri.  

 

Furthermore, the thesaurus structure in which concepts and relationships between them 

are arranged and organized and represented by the thesaurus display could be improved 

in order to provide more meaningful display of the thesaurus conceptual content. This 

change is likely “to represent an expansion rather than a contraction of the thesaurus’ 

utility” (Milstead, 1997). However, the thesauri are probably going to be more 

differentiated and become more like semantic networks or ontologies (Hjørland, 2007). 

Gilchrist (2003) in reviewing the application of thesauri, taxonomies and ontologies, 

discusses how the thesaurus evolution during years has resulted in the development of 

thesauri with overlapping taxonomies8 and ontologies. The terminology in this field is 

somewhat unclear. Soergel et al. (2004) demonstrate the procedural steps concerned 

with “reengineering of a classic thesaurus into a fully fledged ontology” (thus making a 

terminological distinction between thesauri and ontologies), while McGuinness (2003, 

fig.2) describes a taxonomy of ontologies in which thesauri are seen as one kind of 

ontologies. The question is then: if thesauri are improved the way that is suggested in 

this dissertation (p. 29), should it still be considered a thesaurus, or should it be termed 

otherwise, i.e. ontology or a semantic network. Ontologies are defined as “taxonomies 

in which properties of more general classes are inherited by the more specific ones, 

frame-based systems provide, in addition to taxonomic structure, relations between 

objects and restrictions on what and how classes of objects can be related to each other.” 

(Smith and Welty, 2001,p.4) 9 

 

In relation to the question of the future of thesauri it should be mentioned that some 

researchers envisage a rather different technology:  

“Similar to the goal of the semantic web, scientific and medical articles will be 

intelligently and semantically linked to each other, forming a web of scientific 

                                                 
8 Taxonomy is defined as a “systematic or classificatory structure showing the organization of a subject 

and the relationships between its constituent concepts or classes.” (Broughton, 2006, p.225) 
9 (For more details as regards ontologies see section 2.4.2).  
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research, whose accessibility will revolutionize how science is carried out, debated 

and rationalized. Currently, text mining has become a very active area for scientists 

to find and aggregate the knowledge contained within scientific articles. It will soon 

be possible for semantic embedding to be part of the publishing process through the 

creation of new, user-friendly authoring tools. Text mining will only be necessary 

for extracting from the finite set of legacy literature, and then it will become a thing 

of the past. Such an undertaking will require sets of ontologies that will cover the 

different scientific areas”.  (Neumann, Miller, and Wilbanks, 2004): 

 

Perhaps Neumann et al. are considering thesauri things of the past? (Just as Salton, 

1996, observed): “Acting as if we were stuck in the nineteenth century with controlled 

vocabularies, thesaurus control, and all the attendant miseries, will surely not contribute 

to a proper understanding and appreciation of the modern information science field”  

(Salton, 1996, p. 333).  

 

There are, thus, different views on the future of thesauri, as well as about the meaning 

of the word thesauri (or rather the relationship between thesauri and other semantic 

tools, whether the further development of thesauri will make other labels more 

appropriate). The thesaurus is a concept that is now well established, but a concept and 

tool that have developed steadily during its lifetime. However, it is also a concept that 

may become blurred when thesauri are further developed and begin to resemble other 

kinds of knowledge organizing systems. Neumann et al. (2004), in the response to the 

need of a heterogeneous system in life science, suggest ontologies, which allow 

scientists to specify to any degree of resolution how data, terminology concepts and 

ideas all relate to each other. As a result, attempts have been made in recent years in 

order to develop the structure of thesauri. These attempts vary from analysis of the 

domain over the methodology of thesaurus construction (e.g. Lykke Nielsen, 2000, 

2001, 2002) to the reengineering of thesauri and to other semantic tools, such as 

ontologies (Soergel et al., 2004).   

2.2 Use and function 

In the information retrieval environment, the thesaurus has been used mainly for 

searching and indexing. The first true and widely available thesaurus for information 

retrieval, the Chemical Engineering Thesaurus, appears to have been developed by the 
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American Institute of Chemical Engineers in 1959 (Holm and Rasmusen, 1961; 

Lancaster, 1986). The thesaurus represents an approach by which it is considered a tool 

displaying relations betweens terms in order to inspire the indexer and the searcher to 

provide redundancy in indexing and searching (Roberts, 1984). At that time, thesauri for 

redundant indexing and searching were considered the true thesauri (Lyyke Nielsen, 

2002).  

 

Soergel in 1996 and 1999 categorised the thesaurus functions in a more developed way 

compared to 1974. He argued that as a knowledge-base system, the thesaurus can serve 

one or more of these functions:  

• to map out a concept space 

• to relate concept to terms  

• to provide definitions 

• to improve communication and learning  

• to provide classification for action 

• to serve as a dictionary, to convey meaning, orientation, and structure  

• to provide rich relationships and definitions, to give facts  

• to provide knowledge-based assistance for indexing  and searching, behind the 

scenes or collaboratively with the user  

• to link to thesaurus entries from text and to link among thesauri 

 

Aitchison et al. (2000) divide the thesaurus functions into four possibilities, covering 

indexing and searching purposes: 

 

• Thesaurus used both in indexing and searching (classic use) 

• Thesaurus used in indexing, but not in searching 

• Thesaurus used in searching, but not in indexing  

• Thesaurus used in neither cases (Aitchison et al., 2000, p.1) 

 

The first function represents the classic use of the thesaurus and the one which has 

predominated in practice, and which still prevails. The value of the thesaurus for 

indexing use is to provide controlled terms and to show preferred terms chosen to 

express a certain meaning (concept). The value of the search thesaurus is to assist the 

searching a free text database by offering additional search terms making it possible to 

increase recall.  
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Besides the primary purposes of the thesaurus, some secondary purposes for the 

thesaurus have been mentioned in the literature on the thesaurus (Aitchison et al., 2000; 

Soergel, 1974, 1996; Lykke Nielsen, 2002), e.g.:  

 

• Assisting the general understanding of a subject area 

• Providing a “ semantic map” by showing inter-relations of concepts 

• Providing definitions of terms 

• Supporting classification of alternatives factors affecting the choice among 

alternatives 

• Supporting content analysis and similar purposes 

• Supporting machine translation 

• Supporting query expansion 

 

In the present study, the importance of thesauri for indexing was briefly mentioned in 

order to explain why thesauri have their value and place in the current information 

retrieval environment. However, as one of the aims of the current work is to improve 

the design of thesauri in order to facilitate searching and improve the functionality of 

searching thesauri, the discussion of the indexing function of thesauri is left out here. 

Therefore, the following discussion focuses on the searching function of thesauri. 

2.3 Searching thesauri 

The basic design of thesauri has mainly been as indexing tools, although searchers 

would be able to use these tools as a guide to searching.  

However, we operate in a changed information retrieval environment. In the era of the 

empowered end-user, a PC on almost every desk provides interactive access to 

networks. Therefore, the need and opportunity to apply searching thesauri are greater 

than before. In 1995, Milstead envisaged that in the future thesauri will be used more in 

retrieval than in indexing. 

 

The searching thesaurus is an extension of ordinary thesauri, which was suggested as a 

supportive tool for term identification for users during the last 1980s (Bates 1986; 

Lancaster, 1986; Schmitz-Esser, 1991).  
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The searching thesaurus is viewed in contrast to indexing thesauri rather than to thesauri 

of the classic type. It is designed to guide and assist searchers as opposed to indexers. 

The role of the searching thesaurus, also called the end-user thesaurus (Kristensen, 

1993), is usually to assist in searching of a free-text database by suggesting additional 

search terms, especially synonyms and narrower terms (Aitchison et al., 2000, p. 2). The 

searching thesaurus attempts to record the entire vocabulary of a discipline or client 

population. It is descriptive and prescriptive. It is designed to record the actual language 

used, rather than language that should be used in the searching thesaurus.  

 

In contrast to the conventional thesauri, searching thesauri do not designate particular 

terms as ‘preferred’; rather they attempt to organize and display the vocabulary as it is 

actually within the subject scope and domain. Therefore, the vocabulary of a searching 

thesaurus is much larger than a typical indexing thesaurus and it includes a greater 

variety of word forms and parts of speech, even misspellings (Anderson and Perez-

Carballo, 2005).  

 

Similar to the classic thesauri the searching thesaurus provides the usual relationships of 

a thesaurus, namely equivalence, hierarchical, and associative relationships. However, it 

differs from the conventional thesauri in that it is not designed to guide indexers and 

searchers to ‘preferred terms’; rather it is designed to organize and display the 

vocabulary as it is actually used within the subject scope and domain. Therefore, in 

searching thesauri no particular term is designed as ‘preferred term’. No difference is 

made between preferred and non-preferred terms because every term may be used as a 

search term. However, in order to gather equivalent, synonym terms along with broader 

and narrower terms for a concept, one term is selected to name the concept and all 

related terms including narrower, broader, synonymy and relevant terms are presented 

under this concept that is called ‘gathering term’ (Andersen and Perez-Carballo, 2005). 

Therefore, as with a classic thesaurus all lead-in terms that are equivalent or 

synonymous to the ‘gathering term’ will lead users to the gathering term record, and 

there they will find synonyms, equivalent, narrower and broader terms. Examples in the 

next page illustrate the structure of a searching thesaurus in comparison with a classic 

thesaurus10. The two types of thesaurus are not compared with regard to the content 

                                                 
10 Samples relating to the searching thesaurus are extracted from the Finnish newspapers’ searching 

thesaurus (from Kristensen, 1993). Copyright by Pergamon Press Ltd, 1993. (Extracted with the 
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because they are different thesauri with different subject coverage and different 

functions.  

Example1: 

 

a) Searching thesaurus: 

FoodstuffFoodstuffFoodstuffFoodstuff    

SYN food   

NT bakery product, dairy product, fishery product, fruit, meat, vegetable 

RT food industry,… 

 

b) Classic thesaurus 

FoodstuffsFoodstuffsFoodstuffsFoodstuffs    

USE Foods   

 

FoodsFoodsFoodsFoods    

NT frozen foods, prepared foods, sea foods,… 

RT fruit, meat, milk, vegetables,… 

UF foodstuffs 

 

Example 2: 

a) Searching thesaurus  

Forest industryForest industryForest industryForest industry    

SYN wood industry 

NT wood manufacturing industry, wood processing industry, wood working 

industry 

RT forest company, … 

 

b) Classic thesaurus  

Forest industryForest industryForest industryForest industry    

                                                                                                                                               
permission of the author and publisher), and samples with relation to the traditional thesaurus are 
extracted from the Agrovoc thesaurus (2007).  
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USE forest products industry 

 

Forest products industryForest products industryForest products industryForest products industry    

BT industry 

RT wood industry, forest products, … 

UF forest industry 

  

As the above examples illustrate, the searching thesaurus is similar to the classic 

thesaurus with its broader terms, narrower terms and related terms for concepts. The 

USE can be read as ‘synonym’ and USE in the classic thesaurus can be easily changed 

to SYN in the searching thesaurus. Thus, searchers can select forest industry and forest 

products industry, for instance, as synonyms from the classic thesaurus (in example 2). 

In the same situation, he has the possibility of selecting forest industry and wood 

industry from the searching thesaurus. However, as examples show, the searching 

thesaurus is more primitive in that it does not make the same kinds of distinctions e.g. 

between preferred terms and other synonyms, because this is not necessary for 

searching purposes, while in the classic thesaurus the preferred terms are distinguished 

for indexing purposes.  

 

The searching thesaurus does not seek to control and standardize the choices of term by 

the searcher but, instead, provides alternatives (synonyms, quasi-synonyms, antonyms 

and related terms) to the term, which the searcher has in his mind. It also helps the 

searcher recall relevant related concepts and terms because it has been found that people 

can recognize required information more easily than recall it (Soergel, 1985, p. 222- 

224).  

 

Listed below are other features of a searching thesaurus (Based on: Piternick, 1984; 

Bates 1986; Lancaster, 1986; Bates, 1989; Schemitz-Esser, 1991; Cochrane, 1992; 

Aitchison et al., 2000; Lyyke Nielsen, 2002):  

 

1. It addresses, more than the classic thesaurus, the questions and confusions 

encountered in searching.  

2. Due to the description of the full vocabulary of a domain, a searcher could move 

around for identifying more about terms in the thesaurus. For instance, following 

up linkages, i.e., the searcher could “helicopter” over the domain of terminology. 
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3. Cross-reference terminology would be self-explanatory 

 

It appears from the explanation of the above-mentioned features, that a searching or end 

user thesaurus differs from a classic thesaurus in two ways: a) the term inclusion and 

relation b) the organization and the display. Thus, the end user oriented thesaurus is 

designed to reflect and organize the total specialized vocabulary in a field of knowledge 

(classic thesauri do so by lead-in terms) rather than to provide a list of authorized terms. 

It gives more information about the scope of terms, and its displays are designed around 

the way in which users approach information (Anderson and Rowley, 1992; Bates, 

1990). Traditional-type thesauri attempt to perform this function by means of lead-in 

terms, but applying devices for selecting the format of terms (e.g. plural/singular, 

different variant) limits this function. 

 

The Contemporary Thesaurus of Social Science Terms and Synonyms (Knapp, 1984; 

Knapp, 1993) is an example of a searching thesaurus, which lists synonyms and related 

terms or phrases for concepts from a variety of different fields within the social 

sciences. It is an interdisciplinary guide independent of any controlled vocabulary and it 

consists of groups of synonyms, near-synonyms, and closely related terms. Each group 

is listed alphabetically under a concept title. According to Knapp (2000) in this 

thesaurus: 

“Groups of synonyms and/or closely related terms are each listed alphabetically 

under a common name, or "concept title," e.g., "Artificial Intelligence," rather than 

"machine intelligence" or "computer thought." Concept titles appear in natural 

word order, with cross-references from other significant title words, e.g., 

"intelligence, artificial, see Artificial Intelligence." Common suffixes are provided 

in parentheses for word truncations or alternative word formations. Entries include 

a "Choose from" note followed by a group of words, followed by "with" and 

another group of words. Under the Artificial Intelligence (AI) entry, this note reads: 

"Choose from: simulat(ed, ing, ion, ions), model(s), synthesiz (e, ed, ing), emulat 

(e, ed, ing, ion), representation, computer(s); with: reasoning, intelligence, 

knowledge, thinking, thought, cognition, decision(s), problem solving." "Consider 

also" notes suggest related words or phrases, e.g. (using the AI example), 

"Consider also: intelligence system(s), knowledge engineering, knowledge 

system(s), knowledge base, heuristics, inference technique(s), expert system(s), 

inferential engine(s).""See also" notes refer to related records, e.g. (again, under 
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AI), "See also: Cognition; Computers; Cybernetics; Heuristics; Intelligence; 

Robotics; User friendly systems." Because electronic searching is new to many 

people, the book also includes a section on the basics of computer searching and 

another on natural language searching, what it is, and when and how to use it. A 

"suggestion form for new concepts/terms" is provided for the user's convenience.” 

(Knapp, 2000, p. xiii). 

 

Users seem to experience the thesaurus as useful for finding new search terms (Jones et 

al., 1995; Shiri and Revie, 2001), finding synonym and parallel terms (Lykke Nielsen, 

2002), and structuring and articulating information needs within a query concept by 

providing a conceptual map (Vakkari, 2002). It has been found that about half of the 

terms used by the search intermediaries (Fidel, 1991) or end-users (Lyyke Nielsen, 

2002) come from the thesaurus and the thesaurus has contributed remarkably to users’ 

search effectiveness (Sihvonen and Vakkari, 2004). However, the results of surveys by 

Lancaster et al., 1991; Wallace, 1993; Siegfried, Bates and Wilde, 1993 indicate that 

end users experience difficulties with thesauri. They perceive the thesaurus as 

complicated (Aitchison and Dextre Clarke, 2004). The need for the thesaurus for 

searching purposes on the one hand and end users’ difficulties with thesauri on the other 

hand demand a rethinking of the searching thesauri. The searching thesaurus should be 

actively introduced to its users (Bates, 1986; Lyyke Nielsen, 2002), or alternatively, 

redesigned and enriched by the possibilities offered by automation generally and the 

Web environment particularly for constructing much richer thesaurus structures with 

much more information (e.g. much specified relationships, more definitions, interactive 

displays such as concept maps) in order to improve users’ interaction and satisfaction 

with the thesaurus as aimed at within this context.  

 

Expanding a search to include synonyms, while it does improve recall, may have a 

significant negative impact on precision or, at least, does not improve precision. 

Kristensen (1993), for instance, in her study of the effectiveness of a thesaurus as a 

search aid in free text searching of a full-text database discovered that by including 

synonyms, in search queries, the average value of recall was increased while the value 

of precision was decreased. By including a considerable number of synonyms and other 

kinds of related terms the searching thesaurus will no doubt increase recall and be useful 

for some specific tasks. However, for other tasks, it will generate too little precision and 

too much noise. The emergence of this issue may be attributable to the ambiguity in the 
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way of suggesting terms as synonyms to users in the classic structure of thesauri. The 

archetypal thesauri contain the usual relationships of a thesaurus, namely equivalence, 

hierarchical and associative without any further distinction. It would, therefore, be 

plausible that precision does not increase, or even decrease when synonyms are not 

clarified for users. In the present work, this issue is dealt with in the context of 

disambiguating semantic relations of concepts. The assumption is that precision will 

improve through identification of the relevant meaning of a term in a given context 

among all its possible meanings. This is the reason why the structure of other semantic 

tools including ontologies is applied.  

2.4 The thesaurus and other semantic tools 

In order to provide a clear understanding of how thesauri differ from other semantic 

tools11, we present definitions, differences and similarities of semantic networks, 

ontologies and topic maps in the following12. The comparison is done on the basis of the 

conventional thesaurus structure as defined in ISO 2788/5964 and ISO Z39.19. The aim 

is to provide a background for the later discussion in this section, delineating how these 

semantic tools might begin to be used more closely together; and, then, explaining how 

the developed thesaurus, and specially the thesaurus within this context, is related to 

these semantic tools and could profit from their structure. 

2.4.1 Semantic networks 

A semantic network is a graphic notation for representing knowledge in patterns of 

interconnected nodes and arcs (Sowa, 2006). In semantic networks, nodes represent 

concepts and arcs describe the relationship between nodes. The semantic network is a 

work within artificial intelligence for constructing expert systems.  

 

                                                 
11 A semantic tool is a “tool that provides semantic information, that is, information about the meaning of 

words and other symbols as well as relations between symbols and concepts” (Hjørland, 2005). 
 
12 Hjørland (2005) defines ontologies, thesauri and topic maps as semantic tools. Selection of these tools 

is due to the fact that they provide some possibilities that the thesaurus structure could be benefited by 
them: ontologies use richer semantic relationships among terms, topic maps provide a more flexible 
model with an open vocabulary (Garshol, 2004) and semantic networks provide different navigation 
capabilities through graphic devices.  
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Representing concepts and their relationships is similar in a semantic network and in a 

thesaurus. As stated by Milstead (1995):  the semantic network is “conceptually similar 

to a thesaurus, in that it shows terms in the context of their semantic relationships”. She 

also described the semantic network as being similar to the end-user thesaurus, which 

serves some of the same purposes (Milstead, 1995). 

 

However, in spite of the similarities between the classic thesaurus and the semantic 

network, they differ from each other in the way of representing concepts and 

relationships. In the semantic network, “concepts are represented through semantic 

devices, displayed by multidimensional spaces rather than through the review of the 

cross-references and scope notes of a thesaurus” (Gilchrist, 2003) (see important 

semantic relations used in thesauri in Appendix 29). By this representation device, the 

semantic network offers different navigation capabilities that are not possible by the 

classic structure of the thesaurus.  

 

The approach to representing the structure of data in semantic networks, usually 

depicted as conceptual graphs, is like explained below:       
                  

is a                              

     

  causes   
  

  damages 
                                     

is a 
 

[disease]   (Powdery mildew)   (puccinia graminis)             (wheat)             [plant] 

 

 WordNet is a semantic network. It combines aspects of dictionaries and thesauri with 

current psycholinguistic theories of human lexical memory. In WordNet, words are 

defined and grouped into various related sets of synonyms (Ayers, 1998). As an 

example of a semantic network, WordNet acts more like a comprehensive dictionary 

with synonyms and relationships that are presented in the form of a description of the 

term. It can be used by searchers to find synonyms in the same way as a thesaurus, but it 

is a general tool, not a tool developed in a narrow field like common thesauri.  

 

The Unified Medical Language System (UMLS) has developed its usability and 

performance by linking the metathesaurus with the Semantic Network and in referring 

to this transformational process, Srinivasan (1999) emphasizes the unique and leading 

position of the UMLS in the evolution of thesauri and metathesaurui. In UMLS, the 

semantic types of the semantic network are modelled as semantic type classes. 

Intersection classes are defined to model concepts of multiple semantic types, which are 

removed from semantic type classes. Intersection classes help expose omission of 
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concepts, highlight errors of semantic type classification and uncover ambiguities of 

concepts in UMLS. The UMLS semantic network reduces the complexity of the 

Metathesaurus by grouping concepts according to the semantic types that have been 

assigned to them. Links between the semantic types provide the structure for the 

network and represent significant relationships in the biomedical domain. The hierarchy 

between concepts are represented by the ‘is a’ relation. There is also a set of non-

hierarchical relationships, which are grouped into five major categories: `physically 

related to,' `spatially related to,' `temporally related to,' `functionally related to,' and 

`conceptually related to.' (UMLS, 2006). 

 

Thus, to sum up: semantic networks are tools with functions quite similar to thesauri, 

but developed in other disciplines and traditions. They have a richer semantic structure, 

which thesauri may learn from. For instance, developing the display of the thesaurus i.e. 

its way of representing relationships and concepts can be compared to and have features 

that resemble those of a semantic network in which concepts are represented as nodes 

and semantic devices, displayed by multidimensional spaces rather than through the 

review of cross-references and scope notes of a thesaurus. By this representation device, 

the semantic network offers different navigation capabilities that are not possible by the 

classic thesauri. In semantic networks, relationships are presented as edges or lines. 

Relationships between concepts could be provided in a variety of types in more 

complex semantic networks. This is, in fact, another major difference between thesauri 

and semantic networks. However, they are increasingly used to the same kinds of tasks 

as thesauri.  

2.4.2 Ontologies 

In recent years, the word ontology has come to mean a kind of semantic tool used in 

information retrieval; notably, it has been defined and compared with other semantic 

tools like taxonomies and thesauri. However, it is not clear from these definitions 

whether the ontology is a more advanced semantic tool compared with for instance the 

thesaurus. 

 

It emerges from this specialized literature that the ontology is a more advanced form of 

a thesaurus, especially in that part of the literature that discusses the reengineering of 

thesauri into ontologies (Qin and Paling, 2001; Tudhope et al., 2001; Wielinga, 

Schreiber, Wielemaker and Sandberg, 2001; Hahn, 2003; Soergel et al., 2004; Almedia 

and Simoes, 2006). Soergel, et al (2004), for instance, report a project in which a classic 
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thesaurus because of its shortcomings in terms of well-defined semantics and structural 

consistency has been reengineered into an ontology. They show how an ontology is 

more advanced than a thesaurus. Hjørland (2007) claims that all semantic tools are 

basically selections of concepts with information about their semantic relations, why the 

developments of the semantic relations in thesauri will blur the distinction between 

thesauri and e.g. ontologies. For the lack of a clear definition of ontology, the boundary 

between ontology and other semantic tools, e.g., thesauri, is not obvious and it is not 

clear that if we advance tools like thesauri, should they then be considered ontologies. 

One important difference may be that ontologies can be defined as semantic tools 

containing rules of interference. So these are difficult matters that have remained 

unresolved questions in spite a lot of debates in the published literature. Soergel 

(personal communication, 2007) believes that the uses of these terms vary widely.  

What is one person’s thesaurus is another person’s ontology.  

 

Within this context, we set out to describe what ontologies are and what thesauri and 

ontologies have in common and how they differ from each other. Hereby we intend to 

provide a background to answers suggested and discussed in section 2.5 (Summary and 

conclusion) in considering whether the thesaurus tool we have developed constitutes an 

ontology or not. 

 

‘Ontology’ is a new term in information science, imported from philosophy by way of 

artificial intelligence and knowledge engineering. It has a long history in philosophy, in 

which it refers to the basic description of things in the world, the description of what is 

said to truly exist. Other fields, such as AI, natural language processing, and software 

engineering, discovered the need for classification. It led to the rise of what these fields 

call ontologies. Therefore, the term ontology as applied to computer systems was 

introduced in the Artificial Intelligence (AI) literature to describe the categorical 

framework required for the processing of common-sense reasoning (McCarthy, 1980). 

The concept of ontologies was adopted in the information science field as part of the 

search for an answer to the difficulties that appear in the process of conceptual 

modelling. Adopting ontologies served to advance the research on conceptual modelling 

by enabling system designers to develop better conceptual-modelling scripts (Fonseca, 

2007). 
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Gruber (1995) defines the ontology as: “An explicit formal specification of a 

conceptualization”. In order to better understand this definition, the following 

terminology has been proposed (Gruber 1995; Studer, Benjamins, Fensel and Pérez, 

1998): 

Conceptualization is an abstract, simplified model of concepts in the world, usually 

limited to a particular domain of interest. 

 

Explicit indicates that the type of domain concepts and the constraints imposed on their 

use are explicitly defined.  

 

Formal means that the ontology specification must be translated into rules, considering 

that the main reason for the need of ontologies is knowledge sharing. Borst (1997) 

modifies Grubers definition to: “An ontology is a formal specification of a shared 

conceptualization”. Studer et al. (1998) combine the two definitions above: “An 

ontology is an explicit formal specification of a shared conceptualization”. 

 

Thus, an ontology is a description of the concepts and relationships in a formal language 

that is understandable for both the user and machine. 

 

According to Smith and Welty (2001), ontologies are conceived as “taxonomies in 

which properties of more general classes are inherited by the more specific ones, frame-

based systems provide, in addition to taxonomic structure, relations between objects and 

restrictions on what and how classes of objects can be related to each other.” As the 

nature of relationships can be specified as part of the ontology, many more types of 

relationships are possible than in a classic thesaurus.  

 

Uschold (1996) argues that an ontology is often conceived as a set of concepts (e.g. 

entities, attributes, and processes), their definitions and their inter-relationships.             

These definitions reveal some common features between thesauri and ontologies:  

 

• both are concept based systems  

• both are concerned with the terminology used to represent the concepts in a 

particular domain 

• both provide relationships between concepts  
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However, they differ from each other in: 

• Semantics 

• Computational support  

• Users               

 

Thesauri may contain prose definitions to help the human user understand the meaning 

of a term but they do not provide them in a formal language as ontologies do.  

Hjerppe (1996) in his keynote address to the fourth International ISKO Conference 

(International Society for Knowledge Organization) in Washington, DC, explained this 

language: 

 

“ What are then the differences between formal ontologies and systems for 

knowledge organization? One of the main differences is that formal ontologies are 

designed and built using strict representation formalisms, for use mainly by software 

entities, grounded, i.a. [inter alia, among other things], in logical theory, whereas 

systems for knowledge organizations have been built using semi-natural language, 

for use by people. Since software agents do not have any understandings of terms or 

concepts of the kinds that humans have, not have grown up in the world and in that 

process, i.a., acquired a language, there has been a need to replace that 

understanding with formalism and logic” (Hjerppe, 1996, p. 18). 

 

Formal language means that based on logical relations between concepts, the editors 

who construct the ontology finds some properties and, on the basis of these patterns, she 

then formulates rules that can be applied immediately to all subsequent similar cases. 

On the basis of these rules the system can automatically derive similar ones. To 

automate this approach even more, the editor expands the rules to build an inventory of 

patterns. The patterns related to concepts are defined in languages such as Cycl and 

BFO that enable artificial agents to reason and infer new knowledge. This formal 

language facilitates the construction and maintenance of ontologies and knowledge 

bases. 

 

Thesauri may relate terms in a controlled vocabulary via parent-child and associative 

relationships, but do not contain explicit grammar rules to constrain how to use 

controlled vocabulary terms to express (model) something meaningful within a domain 
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of interest. As explained above, formal means that the ontology specification can be 

easily translated into rules. 

 

It has to be considered that in the classic sense thesauri have been developed for human 

operation, whereas the classic ontology was designed for computer operation. The 

conceptual relations represented in the ontology are extremely varied and depend on the 

field of knowledge to be structured. An ontology is constructed with the aim of sharing 

and reusing stored information, which, after having been formalized, can be interpreted 

by both persons and computer programs (Garshol, 2004). A thesaurus (in the classic 

structure) is a documentary tool used in the field of information representation and 

retrieval that represents a field of specific knowledge through its conceptual structure. 

This conceptual structure provides a semantic organization by making explicit the 

conceptual relations and restricting the meaning of the terms that represent them. In the 

classic thesauri, the field of knowledge is structured based on hierarchical, associative 

equivalence-based conceptual relations. 

 

The thesaurus and the ontology have been developed in different contexts. If we accept 

ontology applications in linguistics, the most frequent function is that of providing 

support for knowledge-based automatic translation systems and in terminology. An 

ontology can be considered a semantic support for words that are described as linguistic 

objects in a lexical or terminological database, while a thesaurus is a semantic tool used 

in the field of knowledge organization and retrieval. However, the ontology has now far 

exceeded the capabilities of thesauri. Soergel et al. (2004) describe differences between 

the ontology and thesaurus in which the ontology moves beyond the functions of the 

thesaurus due to the following potentials: 

• Unique identifiers and formal semantics assigned to each concept and relation 

• Internal consistency in the expression of knowledge due to explicit semantics 

• Interoperability among different KOSs because of the same defined identifiers 

within different KOSs  

• Automated information processing by created patterns and filtering information 

using conceptual connections represented in the ontology  

• Concept-based search capabilities specific to the area of interest  

 

Hence, ontologies have developed into a very important field in, first of all, computer 

science. It has many connections to classification research and thesauri in LIS. 
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Ontologies often represent more advanced solutions compared to traditional thesauri. 

When thesauri are further developed and refined, the differences between the concept of 

a thesaurus and an ontology become blurred.  

 

2.4.3 Topic maps  

Topic maps are an ISO standard for the representation and interchange of knowledge. 

The standard is formally known as ISO/IEC 13250. This standard describes topic maps 

in the following manner: 

“A topic map defines a multidimensional topic space-- a space in which the 

locations are topics, and in which the distances between topics are measurable in 

terms of the number of intervening topics which must be visited in order to get from 

one topic to another, and the kinds of relationships that define the path from one 

topic to another, if any, through the intervening topics, if any” (ISO/IEC 13250, 

1999).  

 

Topic maps are inspired from semantic networks and ontologies and based on principles 

used in classic indexes and thesauri to create structured views of information based on 

topics (terms), associations (the relationships between terms) and occurrences 

(resources that discuss the terms) (Pepper, 2002). Associations show the specific 

relationship that is applicable to each individual case. Each topic in a topic map may 

have many different associations. Whereas in a classic thesaurus relationships are 

represented as USE/ USE FOR and Broader term/Narrower term, in a topic map the 

exact nature of the relationships can be spelt out instead or besides of the classic 

structure of relationships in thesauri. Furthermore, topics can also be classified into a 

hierarchical structure, in which topics, for instance, can be classified as an ‘instance of’ 

the more general topic instead of BT as defined in thesauri. Occurrences in topic maps 

could be definitions, graphics, and photos and so on, which are referred by the topic 

map. The topic map construction is similar to thesaurus construction in which, in the 

first step, its theme is defined and then relevant topics to the theme are gathered and 

associations between the collected topics structured.  

 

Although topic maps and thesauri are both means to serve the same function that is 

information retrieval, topic maps were created to function in situations different from 

thesauri: in information access on the web, in reference book publishing, in the 

integration of corporate information repositories and, most importantly, they were 
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created to be an ontology framework for IR. The topic map consists of a rich semantic 

model that is well developed for supporting information retrieval and other applications. 

It has a rich semantic model that is aptly designed to enhance information retrieval to be 

used for an almost unlimited range of other applications. “Topic maps by providing a 

more flexible model can actually represent taxonomies, thesauri, faceted classification, 

synonym rings and authority files simply by using the fixed vocabularies of these 

classifications as a topic map vocabulary” (Garshol, 2004). 

 

Garshol (2004) compares the topic map with other semantic tools. According to him in 

the topic map: 

• the relationships between the subjects may be clearly defined instead of being 

broad and generic 

• there is a powerful searching possibility that allows us to do queries like show 

me “plants that are infected by venturia inaequalis”  

 

Topic maps often deal with elements of a document rather than semantic content such as 

originator and metadata elements. In its developed form, the topic map is not easily 

distinguishable from an ontology, which also aims to identify concepts and specify 

relationships between them (Broughton, 2006).  

 

Hence, topic maps can actually represent thesauri, but allows for more specific, detailed 

and flexible kinds of information and relations among terms. As shown later, we have 

actually employed TM technology in our suggestion on how to improve thesauri.  

2.4.4 The effect of other semantic tools on thesaurus development 

In the process of enriching thesauri, the thesaurus may be affected by and benefit from 

the features of other semantic tools. It has been demonstrated how semantic networks 

and semantic tools presents concepts and especially semantic relations between 

concepts. Therefore, while we could keep the identity of thesaurus as a well-established 

semantic tool for years, but at the same time we could modify and refine its structure so 

as to be more in keeping with current IR environment changes by profiting from these 

tools.  
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In the process of redesigning thesauri specially defining specific relationships, the 

structure of other semantic tools such as ontologies can be applied in which concepts 

and the constrains on them are specifically defined. 

 

Although not directly related to the structure of thesauri, it is a problem commonly 

addressed by researchers that thesauri are underused (Fidel, 1991a; Aitchison and 

Dextre Clark, 2004; Greenberg, 2004) especially by novices (Hsiyeh-Yee, 1993; Fidel, 

1991). It is may be due to the somewhat rigid and inflexible format of conventional 

thesauri, and with their apparent ambiguity of relationship types, that, as a consequence, 

these researchers have formulated suggestions for enriching the structure of thesauri. 

Fidel (1991) in the study of the information behaviour of 47 online searchers discovered 

that characteristics of the thesaurus were the major factors affecting search key selection 

and thesaurus use. One of the main results of her study was that searchers used a 

thesaurus when it was of satisfactory quality. Fidel concluded that designing easy-to-

use, high quality and flexible thesauri encourage the use of thesauri. Sutcliffe et al 

(2000) in their investigation of end-users’ behaviour found out a number of usability 

problems with the thesaurus and suggested the enhancement of thesauri. Similar to 

Jones et al., (1995), Fidel (1992) found that the coverage and richness of thesauri play a 

significant role in their contribution to the users’ term selection for query expansion. 

Aitchison and Dextre Clarke (2004) discuss that the experience of most information 

providers is that the thesaurus is perceived as very complicated by end-users. However, 

they do not address what problems end users have when they use thesauri. Also, 

Researchers like e.g. Dextre Clarke (2001), Tudhope et al., (2001) and Soergel et al., 

(2004) have discussed the ambiguity of thesauri relationships. 

 

In order to build more enriched thesauri, a thesaurus could be extended and elaborated 

to include more explicitly defined relationships in addition to currently defined 

relationships. In this process, the thesaurus relationships could be defined more 

specifically as they are defined in ontologies as well as in the framework of semantic 

network. However, a question arises about what we call this tool? Is it yet a thesaurus or 

would it be an ontology? The answer is that it could be both, a thesaurus or an ontology 

depending upon how we define them and what features we consider for them. As 

previously outlined, an ontology is “An explicit formal specification of a 

conceptualization”. By a consideration of ‘Explicit specification of conceptualization’ a 

developed thesaurus is an ontology. The most distinguishing feature of a thesaurus in 
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comparison to other semantic tools is that the vocabulary is arranged in a known order 

and structured so that equivalence, homographic, hierarchical, and associative 

relationships among terms are displayed clearly and identified by standardized 

relationship indicators that are employed reciprocally. Therefore, by defining concepts 

explicitly instead of arranging them according to the BT, NT and RT scheme, we have 

developed an ontology. However, transforming a thesaurus into an ontology is not as 

simple as described above. An ontology represents explicit conceptualization in a 

formal language. As described previously, formal means that the ontology specification 

is interpreted into rules and these rules are translated into special computerized 

languages like OWL. Therefore, a computer can make inferences when communicating 

with other computer. On closer consideration of this feature, a developed thesaurus 

could not be called an ontology without defining rules and codes for its concepts. 

Therefore, although there is no defined boundary between the ontology and the 

thesaurus – and even if Soergel believes that thesaurus and even ontology can be used 

as parallel labels due to the specifically defined relationships (Soergel, 2007, personal 

communication) – we shall prefer not to label the developed thesauri ontologies since 

explicit conceptualization is not defined in a formal language by assigning rule and 

patterns.   

 

However, in the process of developing the thesaurus structure, we need tools and 

techniques more powerful than those provided by current thesauri building software. 

We need a technique or model that provides all features that a domain demands from a 

semantic tool like the thesaurus. The topic map technique provides possibilities such as 

advanced searching (Garshol, 2004) that are demanded from an enriched thesaurus.  The 

thesaurus constructed by the topic map technique could then be a special case of a topic 

map in which terms are presented as topics, relationships are presented as associations 

and where other requirements to be specified for a further developed thesaurus such as 

definitions, photos and linkages to other databases are presented in occurrences. 

However, based on the ontology framework, the topic map provides the possibility of 

representing explicit specification of conceptualisation.  

 

In conclusion, in the context of new technologies such as semantic networks, ontologies 

and topic maps, the thesaurus, as described and used for years in the classic format, has 

traditionally been a different entity by a few kinds of semantic relations. By developing 

thesauri by implementing these technologies, the limits between the kinds of semantic 
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tools become blurred, as there are not strict boundaries between these tools. Therefore, a 

developed thesaurus, which represents explicit specification of concepts as ontologies 

along with conceptual content in a semantic network framework, could be called a topic 

map, ontology or semantic network. However, defined as the developed thesaurus is as 

an assistant tool for query formulation and expansion like a thesaurus, it could also still 

be called a thesaurus in that it covers most of the terminology of the domain like a 

searching thesaurus. But in spite of the existence of specifically defined semantic 

relationships characteristic to ontologies, the lack of a fully formalized language (as 

described in section 2.4) means that you cannot call it an ontology.  

 

However, we believe that when designing a semantic tool, the needs of the domain and 

tasks should receive attention rather than what has traditionally been considered and 

defined for, for example, thesauri.  

2.5 Summary and conclusion 

A review of the history of the thesaurus within the context of IR shows that over the 

years the thesaurus has experienced a period of experiment and evolution. While the 

thesaurus has found a stable format as from the 1970s in which the standards and 

guidelines were defined, the IR systems have, however, developed and changed 

drastically up to now. Not only have IR systems changed, but users’ searching 

behaviour has changed as well (Greenberg, 2004; Soergel et al., 2004). Therefore, the 

thesauri that were stabilized at least 50 years ago are not capable today of assisting users 

within the current IR environment in a fully satisfactory way.  

 

In order to improve the functionality of the thesaurus as an end-user tool, which is the 

focus of the present dissertation, we have to redesign thesauri in a way coordinated with 

the current IR environment and develop thesauri that go beyond the traditional 

structures. In this process, the thesaurus is constructed on the basis of the nature and 

needs of the domain in which it is used. Proceeding on these lines, thesauri can be 

developed that have different structures: domain-based conceptual content including 

specific relationships that are relevant within the domain. Its display format or the 

method of arranging and representing conceptual content has to be different 

corresponding to domain features. While the thesaurus design has to based on a 
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throughout domain study, further development of thesauri has to reconsider thesauri 

standards and expand those rules and standards to better match the reality of today. 

 

In our opinion, on the one hand, the thesaurus could be considered as having an 

independent identity and being a specific semantic tool because of well defined 

semantic structures such as concepts, relationships, definitions, scope notes, hierarchies 

that have been defined and have evolved during years by standards and guidelines. On 

the other hand thesaurus development could be enhanced by transferring and 

implementing features of other semantic tools such as: 

 

• Enriched relationships like ontologies  

• Frameworks of semantic networks for representing concepts and relationships 

• Techniques of the topic map for displaying and arranging conceptual content of 

the thesaurus 

 

The need for redesigning more developed thesauri has been discussed for years from 

different points of view. Researchers like Dextre Clarke (2001), Tudhope et al. (2001) 

and Soergel et al., (2004) have evaluated semantic relations of thesauri and argue why 

they consider redesigning efforts appropriate and necessary, whereas researchers like 

Shiri et al. (2002) and Tudhope (2006) work on developing the interface of thesauri and 

very few researchers like Lykke Nielsen (2002) and Albrechtsen and Pejtersen (2003) 

subscribe to the development of thesauri that matches the context and the purpose of the 

information environment.  

 

In this context, thesauri may be developed in coordination with the IR environment and 

they could be used, for instance, in networked information environments with many 

domain dependent databases. As the thesaurus structure is not only restricted to the 

format of thesauri defined by the current standards, it may become more flexible and be 

enriched by domain features. As a result, a thesaurus like this would be different from 

the classic one and could not be covered by the traditional definition of thesauri. 

Therefore, we need to come up with a definition of the concept of the thesaurus that 

includes all different kinds of thesauri and especially thesauri that are tailored to the 

new information environments in which it is going to function.  Thus, based on a 

consideration of the three perspectives of function, conceptual or semantic information 

and display the thesaurus concept could be defined as:  
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 “A semantic tool consisting of concepts with – as a minimum – hierarchical, 

equivalent and at least one more kind of semantic relations. Like an ontology and a 

semantic network, it may be defined as a specification of a conceptualisation of a 

domain, but many ontologies and semantic networks are not designed for document 

retrieval, but for other purposes (ontologies and semantic networks often operate at 

a level on which no document have been written). Concepts and relations are 

arranged and represented dynamically rather than permanently to be adjusted with 

the conceptual changes in domains.” 

 

From the perspective of the conceptual content and function, this definition includes 

different kinds of thesauri, including searching thesauri, which provide more varieties of 

terms as synonyms than the classic thesauri do.  

 

Relationships are not limited to three defined relationships in the traditional thesauri. 

Researchers reported the limitations of three well-known thesauri relationships (Rada, 

Mili, Bicknell and Blettner, 1989; Milstead, 1995; Molholt, 1996; Dextre Clarke, 2001; 

Tudhope et al., 2001). Milstead (1995) argues about the ambiguity of associative 

relationships and the fact that there is a lack of clear definition of these relationships. 

Molholt (1996) has drawn attention to the weaknesses of associatively related inter-term 

links in many thesauri.  For years, there have been suggestions for expanding these 

relationships by researchers (Schmitz- Esser, 1999; Byrne and McCracken, 1999; Lyyke 

Nielsen, 2001; Tudhope et al., 2001). Therefore, by a consideration of the expanded 

relationships and possibilities that have been provided now for defining more specific 

relationships by some semantic tools like ontologies and semantic networks (see Section 

2.5), the thesaurus definition should support other relationships that would be fruitful to 

have defined in a thesaurus. These relationships have to be defined on the basis of the 

domain of knowledge in which the thesaurus is going to be used. As an example of a 

study where a domain study showed how some traditional relationships were more 

important than others in a particular domain, Lykke Nielsen (2001) identified patterns 

of relationships between concept groups from analysis of work tasks in a 

pharmaceutical company and developed work task oriented guidelines for term 

relationships. She also identified some “new” relationships that were important in this 

domain: different types of synonym variations.   
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New techniques such as topic maps have in different ways facilitated the representation 

of the conceptual content of thesauri. For instance, for current developments in free text 

searching, displaying terms in an alphabetical order is not necessary or demanded 

(Soergel, 1999a).13 The display also includes hierarchical display that has been 

mentioned as the primary distinguishing feature of a thesaurus from other semantic 

tools like dictionaries and simple forms of controlled vocabularies such as lists. 

Hierarchical relationships are based on degrees or levels of super-ordination and 

subordination, where the super-ordinate term represents a class or a whole, and the 

subordinate term refers to its members or parts.  The definition includes features that are 

more flexible to be translated into the requirements of the current information retrieval 

environment. 

 

Consequently, traditional thesauri not only allow a very limited range of semantic 

relations, they are also based on the assumption that this limited set of relations remains 

equally relevant in all domains. The present project aims to demonstrate the need for 

thesauri which are both more specific in their semantic relations and which also reflect 

semantic relations which are tailored to the domain in which the thesauri are going to be 

used. 

 

 

 

                                                 
13 (See more details in chapter 3, thesaurus construction). 
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3 Thesaurus construction 

Constructing a thesaurus necessarily involves some considerations. These 

considerations consider the intended purpose of the thesaurus and the implications for 

the thesaurus construction processes: whether a thesaurus is needed, and if so, what 

purpose should be defined for it and what form should it take to meet the requirements 

of the information systems and its users. The dispersion and massive reliance on online 

information systems has increased the number and variety of issues to be considered 

before embarking on thesaurus construction projects. This is especially true of the 

structure of classic thesauri.   

 

Thesauri have been recognized for years as traditionally well-defined kinds of 

knowledge organization systems and semantic tools. They represent a highly developed 

knowledge structure. A thesaurus comprises a list of concepts with terms represented as 

identifiers for the underlying concepts and relationships between these concepts in three 

well-known forms of hierarchical, associative and equivalence relations. In recent years, 

however, suggestions have been made for reconsidering and revising the structure of 

thesauri (Milstead, 1997; Soergel, 1999a, Soergel et al., 2004). These suggestions not 

least point to expanding the number of semantic relations displayed (Byrne and 

McCracken, 1999, Schmitz-Esser, 1999; Tudhope et al., 2001; Soergel et al., 2004;). 

These suggestions are provoked by the changes that have occurred over the years within 

information environments. The rapid growth of networked information resources 

together with changes and innovations in the ways of representing information has 

necessitated a reassessment of thesauri (Shiri, 2000). During recent years the thesaurus 

as a tool has experienced a renaissance. Knowledge management has been brought into 

focus in many organizations. In the context of different types of knowledge 

management systems – intranets, content management systems, document management 

systems – the thesaurus is used both as a traditional tool supporting indexing and 

retrieval, and as a vehicle for managing and communicating the specific language that is 

used within the organization. As a consequence, current information environments 

require knowledge organizing structures that are considerably more powerful and 

complex than those represented by the traditional thesaurus structures. Nowadays there 

is a real need for semantic relations that are more expressive and varied than the 
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rudimentary concept categories and relationships found in classic thesauri (Soergel et 

al., 2004). In these thesauri, concepts are semantically related to each other in the three 

forms of BT, NT and RT without explicitly distinguishing the relationships between 

different terms that are related: terms that are related in a variety of semantics like 

casualty, agency, hierarchy, and constituency (associative relationship) are presented 

together by RT for a given concept without explicitly distinguishing their mutual 

semantic relations. Terms that are considered synonyms and related to each by UF and 

USE (equivalence relationship) are not defined specifically and may not be synonyms in 

all contexts. Moreover, the nature of terms-related equivalency is not clear to users; and 

finally, different members of a broad term that are defined as narrower terms 

(hierarchical relationships) are not explicitly distinguished.   

 

Existing thesauri have their roots in assumptions, techniques and conventions that were 

developed in the 1960s and led to publication of national and international standards in 

the 1970s (Dextre Clarke, 2001). At that time computerized Information retrieval (IR) 

was in its infancy. The selection of terms for indexing and/or searching was a process 

performed intellectually by humans. In quite a few applications, the original 

assumptions are still valid, the rules for determining thesaurual relationships still 

appropriate, and the scope for subjective interpretation can be beneficial; but the 

assumptions begin to erode where processes are automated and/or multiple databases 

are to be searched simultaneously.  

 

Within information science, the need for revising and re-examining thesauri structures 

has been addressed from different angles. Some researchers have expanded the number 

of semantic relations displayed by the thesaurus. For instance, Schmitz-Esser (1999) 

proposed 13 new relationship categories and suggested organizing relationships into 

categories. Tudhope et al. (2001) divided related terms in four broad groupings of RT 

subtypes and suggested incorporating information on RT subtypes in the search 

system’s user interface to support the user in articulating and expressing the information 

need or to be used automatically by retrieval algorithms to expand search queries. 

Soergel et al. (2004) reengineered a classical thesaurus into an ontology framework and 

developed an inventory of relationship types within the agricultural domain. Byrne and 

McCracken (1999) broke down the usual hierarchical, equivalence, and associative 

relations into various subtypes and added the capability of “relational inheritance” so as 

to increase retrieval precision.  
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Others have paid attention to the improvement of the thesaurus interface.  Bates (1986, 

1998) discussed the improvements to be achieved by incorporating vocabularies of IR 

systems to support users in the selection of search terms. Her suggested model, which 

she termed the front-end system mind (FSM), provides end users with a wide range of 

search terms, alternative term displays and various approaches to term selection. She 

referred to the concept of an end-user thesaurus in order to highlight the importance of 

providing users with a large number of alternative terms. Milstead (1997) also criticized 

some thesauri for being available only in paper form while those provided online often 

offer little or no support as to the interface. Shiri carried out a range of studies on 

thesauri interface (2002) and studied the effect of the thesaurus interface in enhancing 

users’ searching behaviour and satisfaction (2001, 2004). 

 

The above mentioned researchers have all addressed the limitations of the classic 

thesaurus relationships and their interface as well as the role of user studies in revising 

thesauri. Based on findings of studies on these limitations and shortcomings, they have 

suggested redesigning thesauri. However the coverage of what problems are related to 

the structure of thesauri, their conceptual content and the arrangement of this content 

and how these problems are related to the methodology of the thesaurus construction 

seems fairly vague. Suggestions have been made to define relationships more 

specifically, but no details are provided on how to obtain the necessary knowledge to 

define the relationships. Soergel et al. (2004), for instance, in defining specific 

relationships for the Agrovoc thesaurus, explain that they have used the current format 

of relationships between concepts in this thesaurus that are presented in three classic 

formats of BT, NT and RT. However, they have not given details on how they have 

used these classic relationships for defining more specific relationships. They did not 

provide any methodological advice on how explicit relationships could be defined.  

 

 The thesaurus construction process involves of acquiring, analysing and structuring 

concepts and terms. The information environment or the domain in which the thesaurus 

will be applied to a great extent affects this process. A thorough understanding of the 

information environment in which the thesaurus is to be used and the design of the 

system as a whole and its role have to be made clear before one can initiate the 

development of a thesaurus (Soergel, 1974; Lancaster, 1986; Aitchison et al., 2000; 

Lykke Nielsen, 2002). 
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The following sections intend discussing major issues in relation to thesaurus 

construction: section 3.1 describes the determination of the thesaurus purpose and 

scope, a process that has to be carried out before embarking on thesaurus construction. 

It emphasizes on the importance of studying the information environment for thesaurus 

construction and, therefore, the section discusses different approaches to studying the 

information environment for thesaurus construction including the user-centred 

approach, the domain analysis approach and the present view. The present project 

approaches thesaurus construction from the viewpoint that acquisition of terms and 

concepts and it is argued that the decisions regarding form, definition and relationships 

as well as the way this conceptual information is arranged should be taken from the 

viewpoint of the work environment in which the thesaurus is going to function. Thus, 

the approach of the current study to thesaurus construction is described and argued in 

the context of work domains. The approach is confined to the work task environment 

where users have some common goals and tasks, and where it is possible to identify 

these goals and tasks. The aim of this chapter is to address issues related to 

insufficiency of the traditionally defined thesaurus structures and how these issues 

emerge from the methodology and viewpoints of thesaurus construction. Thus, related 

issues in the process of thesaurus construction including the acquisition, formation and 

organization of concept and terms are described in sections 3.2 - 3.4. Section 3.5 

provides a description of the thesaurus display and related issues in the process of 

thesaurus construction. By discussing the importance of the thesaurus display in relation 

to the overall functionality of the thesaurus, we examine shortcomings that are related to 

the display that affect the thesaurus function.  

 

This chapter delineates a theoretical framework intended to provide arguments why 

thesauri structures have to be enriched and what the value of a work task study is to the 

efforts to construct enriched thesauri.   

3.1 Determining purpose and scope 

Since the early years of thesaurus construction, thesauri compilers have considered the 

role of the information environment in constructing the thesaurus, although from 

different points of view.  
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The standards14 and guidelines15 have described well the process of thesaurus 

construction. These normative documents have evolved over a large period of time and 

are widely accepted. They provide recommendations on how to define concepts and 

terms and how to organize them. However, the domain features have a decisive role 

when it comes to putting these recommendations into practice. The selection of terms 

and the type of thesaurus relationships are determined by the way in which concepts are 

interrelated, combined and used within the information environment; otherwise the 

thesaurus would be useless. 

3.1.1 Approaches to thesaurus construction 

In spite of the recognized importance of studying the information environment for 

thesaurus design, there is, and especially in the early literature about thesaurus 

construction, a lack of treatment of methods appropriate for developing a specialized 

body of knowledge on these aspects. Holm and Rasmussen (1961), for instance, 

reviewed existing thesauri in order to find a thesaurus that could be adapted to the needs 

of their information environment that was the Engineering Information Center. In their 

findings, which are in harmony with the views put forward by Soergel (1974), they 

ended up with characterizing thesaurus compiling as an intellectual work that is 

dependent on the familiarity with a given field. They also recognized the fuzziness of 

terms and argued that the fuzziness of language can be divided into problems related to 

‘viewpoints’, ‘generics’ and ‘semantics’: concepts may be approached from different 

points of views (viewpoint problem), a given topic may be described and searched from 

several hierarchical levels (generics problem), and in some situations two or more 

words have identical or very similar meanings (semantics problem). However, they did 

                                                 
14 Standards refer to the international standards (ISO 2788, 1986; ISO 5964, 1985; BS 6723, 1985) and 
national standards (British Standards BS8723, 1-2, 2005 (New version of BS5723, 1987); The US 
Standard ANSI/NISO Z39.19, 2005; the French Standard AFNOR NFZ 47-100 (Association Française de 
Normalisation, 1981) and the German Standard DIN 1563 (Deutsches Institut für Normung, 1987-1993) 
for both monolingual and multilingual thesauri. They present guidelines and conventions for the contents, 
display, construction, testing, maintenance and management of controlled vocabularies.  
Wherever reference is made to ‘standards’ it should be assumed that all three standards ISO 2788, 
BS5723 and ANSI/NISO Z39.19 agree on the recommendation.  
 
15 Issues and problems in relation thesaurus construction have also been thoroughly discussed in the 
practical guideline by Aitchison et al. (2000) and recently published work by Broughton (2006) and in 
books by Gilchrist (1971), Soergel (1974) and Lancaster (1986), which are all considered standard works 
on thesaurus construction. 

 



A survey of user's perception and satisfaction with work oriented thesaurus designs 

 54 

not mention any methodology to gain the needed knowledge for thesaurus construction. 

Soergel (1974) argued that decisions on thesaurus construction have to be made by an 

understanding of the context in which the thesaurus is going to be used. He pointed out 

“… it is most important to see a thesaurus and its functions in the context of whole 

ISAR (Information Storage and Retrieval) system in which it is to be used” (Soergel, 

1974, p. 5). According to him, a thesaurus design “must reflect the specific needs, 

viewpoints and priorities of the user to be served. … Its structure and size must be 

adapted to the amount of use made of the ISAR system, to the collection, and to the 

retrieval technique”. He added that the development is dependent on the following 

parameters:  

 

1. “Scope and complexity of the subject field, 

2. Kind of retrieval objects or data to be processed; 

3. Intended exhaustively and specificity of indexing” (Soergel, 1974, p 5- 6) 

 

He emphasized that the thesaurus construction requires a major intellectual effort. 

However, he did not give details how to obtain the necessary knowledge.  

 

There are different views on how to study the information environment or context 

including the information behaviour of individuals acting in the context (user-oriented 

approach) and how to investigate the common information behaviour of a group 

irrespective of individual considerations (domain-oriented approach). The views have 

evolved while inspiring each other. The cognitive approach is an approach that has 

developed from the user-oriented approach. It studies situational attributes and, for 

instance, information searching by reference to human actions such as work tasks. Over 

the years, approaches like the user-centred approach (Pejtersen, 1980, 1982; Bates, 

1986; Soergel, 1985) and work task analysis approaches (Lykke Nielsen, 2001) have 

been applied to thesaurus construction and strategies of basing the development of 

indexing systems, including thesauri, on systematic studies of informational behaviour 

and information needs have been introduced. 

 

In the following the approaches are explained. It is discussed how the approaches are 

related and how they are provoked each other. The description of these approaches 

provides a background on how the present approach is built on the earlier approaches. 
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Hereby, a conclusion about these approaches is drawn by summing up and presenting 

the present viewpoint.  

3.1.1.1 User-centered approaches 

During the eighties, a user-centred approach to thesaurus construction emerged, which 

introduced strategies of basing the development of indexing systems, including thesauri, 

on field studies of the users’ information use and information needs (Soergel, 1985; 

Pejtersen and Fidel, 1998; Lykke Nielsen, 2004).  

 

Soergel (1985) as one of the first to introduce user approaches for constructing indexing 

languages and thesauri argued that this study: 

• Analyzes the information or entities needed by the users for solving their 

problems and the benefits to be expressed 

• Identifies the ways in which people to be served presently obtain information or 

entities  

• Identifies existing sources and chains or paths that might be used to convey 

information or entities to potential users.   

 

The user-centred approach studies user information needs as stated by users and 

resolved by information system. Furthermore, it studies information use and 

information impact on achievement or problem solving. These information needs could 

be collected from:   

• Records of tasks, functions, problems, and decisions; 

• Records of past use; and 

• The users themselves who can describe their problems, their past use, and their 

own assessment of their needs. (Soergel, 1985, p.100) 

 

Soergel advised to study a combination of these information needs. He drew attention to 

the limitations that might be imposed by solely implementing each of these methods. 

For instance, a limited picture of needs emerges from analysing users’ past and present 

use since users tend to submit requests that in their experience can be satisfactorily 

answered by the system. Therefore, the kind of requests submitted may not reflect real 

needs. Furthermore, some users do not fully understand their own problems and some 

users may not be aware of available information, and therefore, may not articulate a 

need for it (Soergel, 1985). 
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Pejtersen (1980), in an approach similar to that adopted by Soergel (1985), studied 

users’ information needs for developing an indexing system for fictional literature. 

Pejtersen recorded 300 user-librarian-system interactions in relation to real-life fiction 

retrieval in public libraries. This study was followed by interviews so as to obtain 

background information about the search request and the user. The results provided a 

picture of important dimensions around which users develop their want for emotional 

experiences and information. Users tend to characterize the contents of documents at 

different levels of abstraction and from many different perspectives of use.  

 

The user-centered approach has seen the user in the context of the environment and the 

situation in which users find themselves. The situation and environment have a 

profound effect on users’ information search behaviour besides of individual variables 

that have an impact on users’ behaviour (Allen, 1997; Ingwersen, 1996; Vakkari, 1997). 

Soergel (1985) argued that as information is used for problem solving purposes and 

information systems are designed mainly for problem solving, hence users’ problem 

analysis is the most basic approach to studying their needs. However, information about 

users’ problems could be collected from organization charts, job descriptions and 

project descriptions. Thus, these sources are parts of the subject area that shapes the 

structure of the problem. Each identified problem gives rise to a list of needs, and each 

need leads to a list of sources suitable to fill the need (Soergel, 1985, p100).  

 

Since the end of the 1970s, the advent of the cognitive approach denoted an interest in 

the representation of the cognitive structures of humans as well (Vakkari, 2003). As a 

result, it has been common to conduct analysis of work tasks and some researchers (e.g. 

Soergel, 1985; Pejtersen, 1990) have shifted focus to the study of work domains16. 

Pejtersen (1990) applied cognitive work analysis to designing a system (Bookhouse) for 

fiction retrieval (Pejtersen and Rasmussen, 1997). Her previously gained knowledge 

about users led to the development of this system. Pejtersen’s design and evaluation 

work on the Bookhouse system (1980-1990), which was based on field studies, was an 

origin for the work task analysis frameworks developed by Rasmussen and Pejtersen 

and others during the 1990s (Rasmussen et al., 1994; Pejtersen and Rasmussen, 1997; 

                                                 
16 Lykke Nielsen (2002, p. 30) defines the work domain as the “area within which the work is being 

accomplished and is modelled in terms of the purpose of the work, the constraints placed upon the 
work, the functions that are being accomplished and is modelled in terms of the purposes of the work” 
(Lykke Nielsen, 2002, p. 30). 
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Pejtersen and Fidel, 1999). They viewed work tasks in professional contexts as starting 

point for the analysis of work tasks. Based on ergonomics and cognitive engineering 

Rasmussen et al. (1994) developed a user-oriented framework for field analysis of work 

domains. Their theoretical framework, known as the ‘onion model’, consisted of seven 

dimensions and substantial numbers of structural categories, mainly dealing with the 

contextual and situational factors in relation to information systems (Rasmussen, 

Pejtersen and Goodstein, 1994; Pejtersen and Fidel, 1998; Lykke Nielsen, 2002). These 

dimensions were: work domain; task space; activity analysis in domain terms; decision 

analysis in information terms; information processing strategies; allocation of decision 

roles; management structure, social organization and mental resources, competency, and 

preferences of the individual player. This model was used for discovering and analysing 

layers of work in order to guide the systematic analysis of the users’ needs at the initial 

stage of evaluation of an information system and to guide a systematic analysis of how 

users work with, evaluate and test prototypes of information systems (Rasmussen et al., 

1994). The model emphasized the importance of the work task domain and the task 

space17 in designing information systems.   

  

Allen (1996) by supporting user-centered approaches in preference to data-centered 

approaches to information systems design presented a five components model for this 

approach in which some elements were common to the approaches by Dillon (1994) and 

Olson and Olson (1991). These five components were: 

 

1. Needs analysis: determining user goals, purposes, and objectives 

2. Task analysis: determining the tasks and activities, which users accomplish in 

meeting their needs 

3. Resource analysis: investigating the resources (both cognitive and social) that 

are used in completing the tasks 

4. User modelling: synthesizing needs, tasks, and resources 

5. Designing for usability: assessing how users’ needs, tasks, and resources interact 

with system characteristics to create usable systems. (Allen, 1996, p. 24) 

 

                                                 
17 The task space is the activities that are undertaken in the work domain. 
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Allen (1997) identified dimensions that should be employed simultaneously: the 

cognitive, social, social-cognitive, and the organizational. Kim and Allen (2002) named 

this approach ‘interactionism’ (Kim and Allen, 2002) within which search behaviour is 

influenced by the interaction between individual characteristics and the social context. 

Kim and Allen (2002) in focusing on this approach, studied how individual cognitive 

characteristics (cognitive ability and problem solving) interacting with task differences 

influence the information systems design (1997) and how they influence web searching 

behaviour and outcomes. Baldwin and Rice (1997) developed a model based on the 

assumption that both individual characteristics and institutional resources influence 

information behaviour. Then they tested the model through phone interviews with 100 

securities analysts. They found that, in this context, individual characteristics had little 

effect on the behavior, while institutional resources played a significant role in the 

analysts’ information activities.  

 

In the major part of the literature on thesaurus construction, priority is given to the study 

of users of the thesaurus, and it follows therefore that the user-centered approach has 

been dominant viewpoint or perspective. In the standards and guidelines, studying the 

user is recommended. In the guidelines for constructing thesauri provided by Aitchision 

et al. (2000), one of the recommendations for designing a thesaurus is to study users. 

The user study analysed users’ requests and profiles as the main sources for selection of 

terms and concepts. Therefore, the representation of a term in a thesaurus is done on the 

basis of frequent requests for information on the concept or free-text searches on the 

term by users.  In the standard ANSI/ NISO Z39.19, 2005, besides of other 

considerations on thesaurus construction, reflections on the user are advised. The 

criteria in this standard are defined in a way that serves the needs of the majority of 

users and known as User- warrant (Aitchison et al., 2000).  It is generally reflected by 

the use of terms in requests for information on a specific concept or derived from 

searches on the term by users of an information storage and retrieval system. NISO 

(National Information Standards Organization) (1994) defined this warrant as: 

“justification for the representation of a concept in a thesaurus or for the selection of a 

preferred term because of frequent requests for information on the concept”.  

 

3.1.1.2 The domain analysis approach  

User-centered approaches have been criticized for narrowing down the understanding of 

the information environment to a one-sided, defective picture as it is based solely on 
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studies of individual users’ information needs and information seeking behaviour 

(Hjørland, 1997; Talja, Heinisuo, Luukkainen, and Järvelin, 1997; Jacob and Shaw, 

1998). As opposed to this, Hjørland and Albrechtsen (1995) introduced the domain-

analytical approach in which system design is based on the analysis and understanding 

of discourse communities and knowledge domains. The approach has as its focus the 

descriptions of knowledge domains in which individuals are seen as members of a 

scientific domain who might be participating in various ways. The two authors 

differentiated between theoretical frameworks that emphasize knowledge as a social or 

cultural process and those that view knowledge as individual mental states (Hjørland 

and Albrechtsen, 1995, p. 409). The core of the domain analytical approach lies in the 

study of the activities and products of domains to gain insights into “already there” 

structures and meanings (Mai, 2005).  

 

Domain analysis argues for designers of information systems to take the subject domain 

of a user into account and therefore consider the previous and more specific knowledge 

of a researcher in the responses of the system:  

“The domain-analytic paradigm in information science (IS) states that the best way to 

understand information in IS is to study the knowledge-domains as thought or discourse 

communities, which are parts of society's division of labor. Knowledge organization, 

structure, co-operation patterns, language and communication forms, information 

systems, and relevance criteria are reflections of the objects of the work of these 

communities and their role in society. The individual person's psychology, knowledge, 

information needs, and subjective relevance criteria should be seen in this perspective” 

(Hjørland and Albrechtsen, 1995, p. 400).  

 

The cited researchers criticized the user-centered approach for being individualistic and 

defective as it is based solely on studies of individual users’ information needs and 

information seeking behaviour. According to Hjørland and Albrechtsen, users’ 

knowledge structures and behaviour are shaped through participation in socially 

grounded domains; then, it is more fruitful to study the information structures of the 

knowledge domain instead of the users. Hjørland in 1997 developed the idea of 

“domain analysis” on which system development and improvement should be based. In 

his point of view, a typical domain analysis should examine the information structure of 

a given domain of knowledge by analysis the size of its literature, the distribution of the 

literature on various publication forms, its national/international structure, its citation 
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patterns, different paradigms and etc. He focused on the representation of scientific 

knowledge and provided a framework for the analysis of scientific knowledge domains. 

Hjørland worked out a theoretical framework for analysing a domain.  

 

Haythornthwaite and Wellman (1998) also criticized the individualistic perspective 

assuming that each individual “acts independently in response to the norms with which 

they have been included”. They argue that scholars’ information behaviour is affected 

more by the kinds of social networks in which they are involved than by individual 

attitudes and attributes (Haythornthwaite and Wellman, 1998, p.1102). 

 

Hjørland (2002) elaborated on the methodology of a domain analytical approach to 

information science by enumerating eleven steps that can provide information about a 

domain18. The eleven approaches help describe characteristic features of a domain and 

domain members’ particular practices for information production, information seeking 

and communication (see, for example Fry, 2006), but they do not provide any guidance 

on how to apply a domain-centered approach to the development of information 

retrieval systems.  

 

3.1.1.3 Present view point: Work-task oriented methodology (WOM)  

Published research demonstrates that in addition of individual attributes, the situations 

in which people find themselves have a profound effect on their information seeking 

(Furnas, Landauer, Gomez, and Dumais, 1987; Fidel, 1991; Saracevic, Kantor, Chamis, 

and Trivison, 1988; Iivonen, 1995; Yang, 1997; Bates, 1998; Ennis, Sutcliffe, and 

Watkinson, 1999) as well as on their information searching (Belkin, Marchetti and 

Cool, 1993; Belkin, Cool, Stein, and Theil, 1995; Pejtersen, 1990) . Vakkari (2001) 

worked out a theory of task based IR and reviewed the literature on task-based 

information searching for ARIST (2003). He pointed out the role of task analysis for 

systems design and concluded that few studies consider information searching from the 

perspective of the task, in spite of the link between them. Likewise, Järvelin and 

                                                 
18 According to Hjørland (2002), a domain can be known through producing literature guides and subject 
gateways, producing special classifications, conducting research on indexing and retrieving specialties, 
undertaking empirical user studies, bibliometric studies, historical studies, document and genre studies, 
epistemological and critical studies, terminological studies, discourse studies, studies in structures and 
institutions in scientific communication, domain analysis in professional cognition and artificial 
intelligence 
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Ingwersen (2004) argued that information seeking research must be expanded to 

including reflections of the concept of task. In performing an empirical analysis of 

information seeking, Hertzum and Pejtersen (2000) studied the information seeking 

behaviour of engineers. More recently, Fidel and Pejtersen (2004) put forward a strong 

argument in support of using Cognitive Work Analysis (CWA – a form of task analysis) 

to inform the design of information systems. Soergel (1985), Pejtersen and Fidel (1998) 

and Lykke Nielsen (2001) investigated search tasks for getting an understanding of the 

knowledge domain with a view to defining the role, scope and view point of the 

thesaurus.  

 

A thesaurus is a tool that supports people in the process of query formulation that is 

based on information needs. Users’ information need is triggered by the context in 

which people are involved and which mainly constitute their work tasks. Confronted 

with a task, the worker perceives information needs, which reflect her interpretation of 

information requirements, her prior knowledge and her ability to memorize it. Thus, 

information needs and information seeking processes depend on the worker’s tasks 

(Belkin, Oddy, and Brooks, 1982; Ingwersen, 1992; Mick, Lindsey, and Callahan, 

1980). For example, Belkin et al. (1982) stated that information seeking is based on a 

worker's task (or problem). Ingwersen (1992) pointed out that effective information 

retrieval must be based on an understanding of a worker's tasks and problems. We agree 

with them and therefore the thesaurus design that forms part of the present project is 

based on the analysis of work tasks in which information searching and seeking as 

undertaken by work task actors is analysed in connection with and as triggered by their 

work tasks.  

 

A work task can be defined as a sequence of the activities a person has to perform in 

order to accomplish a goal (Hansen, 1999). A work task has a recognizable beginning 

and end, and may consist of a series of sub-tasks resulting in a meaningful product 

(Byström, 1999). Ingwersen and Järvelin (2005) define a work task as “a job related 

task or non-job associated daily-life task or interest to be fulfilled by cognitive actor(s). 

If perceived and not immediately solvable by actor(s), a work task may lead to state of 

uncertainty and to search task situations” (Ingwersen and Järvelin, 2005, p. 392).  The 

present study approaches work tasks in subjective terms as perceived by task 

performers.  
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As part of the work task, an information seeking retrieval process is conducted that is 

called search task and which is studied as a subtask that constitutes a sequence of 

activities with the goal of finding specified information (Ingwersen and Järvelin, 2005). 

We do this because, as pointed out by Salanick and Pfeffer (1978) and Bystrom and 

Hansen (2005), as prescribed by the work organization, search tasks depend partly on 

the work task being attended to and partly on the range of information needs and the 

resources usual, accepted, and/or available within the work organization. Moreover, 

because they are inherent in a professional and scientific context, it is obvious that work 

tasks are ‘information-intensive tasks’ in which “information is constantly used during 

performance” (Byström and Hansen, 2005, p. 1055).  

 

In scientific environments, work tasks are domain knowledge-dependent and therefore 

the context of the work task refers to the domain of knowledge and the environment to 

which a task belongs (Byström and Hansen, 2005). Therefore, a thorough work task 

study in a scientific or professional context cannot be studied apart from analysing the 

domain in which the work task is carried out. Work task study is therefore one of the 

main variables of the domain study. The domain study is, in our viewpoint, the study of 

the domain of knowledge by investigating the variables that shapes the domain 

including work tasks carried out within it. In this view, work task actors are, therefore, 

members of the scientific domain. 

 

The thesaurus is also a tool that provides an understanding of the domain of knowledge 

by presenting the concepts of the domain. It displays how the concepts of the domain 

are related to each other and hereby provides a semantic map of the domain of 

knowledge. Therefore, a throughout understanding of the information structure of 

knowledge domain is essential. According to Hjørland (1997), the information structure 

of a domain could preferably and most fruitfully be examined by the study of the 

literature of the domain and not by the study of individuals. The question is how we 

could avoid interacting with individuals when we are investigating a domain by 

studying its literature produced as it is by individuals. When looking at a text, an 

individual is behind. The texts are produced by individuals who are affected by their 

work task context as well as by their educational and professional background.  

 

The domain-specific study approach to constructing thesauri has mainly been 

undertaken by studying the literature of the domain. In standards and guidelines it is 
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known as ‘literary warrant’. Assessing literary warrant involves reviewing the primary 

or secondary content objects to be indexed by means of a specialized vocabulary. 

Furthermore, it involves consulting reference sources such as dictionaries or textbooks 

and existing vocabularies for the selection of terms.  The words or phrases are chosen as 

closely as possible to the prevailing usage patterns in the domain’s literature. 

(ANSI/NISO Z39.19, 2005). NISO (1994) described literary warrant as follows: “words 

and phrases drawn from the literature of the field should determine the formulation of 

descriptors. When two or more variants have literary warrant… most frequently used 

term should be selected as the descriptor”. In harmony with this principle, terms are 

selected for the thesaurus merely as a result of an accurate survey and by measurement 

of its appearance in the literature. Thus, it means that the thesaurus compiler has to 

provide adequate room for the thesaurus terms as they are found in the literature. This 

approach is mainly based on the frequency of terms in the literature; especially by 

relying on the automation package that allows the generation of computer-assisted lists 

of terms derived from the title, abstracts and full text of documents (Aitchison, et al, 

2000). However, it is not clear within which context and how concepts and terms have 

to be selected. We do not ignore the significance of literature as one of the important 

sources for thesaurus construction, and the literature shows how terms and concepts are 

used. However, our viewpoint is that literature has to be selected from within the 

context in which the thesaurus functions.  

 

Referring to the domain analytical approach, similar to Albrechstsen and Pejtersen 

(2003) we believe that the domain and social structure are determining factors that 

charge and dominate the domain and individual. We agree in that view and therefore, 

the analysis of work tasks in our approach is a domain-based approach, but beside of 

this view, in our viewpoint, individuals are still individually shaped and bound by their 

particular combination of education, former work experience and by other kinds of 

social and cultural experience. Even though, they form part of a particular domain. 

Studying individuals in the context of their work task is not a new approach. Wilson 

already stressed in 1981 that the study of information needs and behavior must be 

founded on an exploration and understanding of information users in the context of their 

work or social life (Wilson, 1981). Soergel (1985) and Pejtersen (1980) also worked 

from this viewpoint, developing methodologies for user-oriented system analysis. It 

seems that the classic thesaurus guidelines and standards imply the viewpoint, but do 

not stress it explicitly. Soergel (1985), Pejtersen and Fidel, (1998), and Lykke Nielsen, 
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(2001) emphasized the importance of studying work tasks for thesaurus construction. 

Soergel (1985) and Pejtersen and Fidel (1998) suggested investigating the work tasks 

and the derived information needs to get an understanding of the information use and 

behaviour and to define on that basis the role, scope and viewpoint of the thesaurus. 

Knowledge about the work task context and the overall information behaviour – a topic, 

task situations, goals, constrains and collaborators – may help the thesaurus compiler 

define the topical focus of the thesaurus and make decisions regarding:  

 

• The main function of the thesaurus,  

• What subject areas to cover, 

• What type of and how many concepts to include,  

• What viewpoint and understanding to represent, and 

• What type of arrangement to implement (Lykke Nielsen, 2001). 

 

Lyyke Nielsen (2001) investigated a set of research data collection methods (group 

interviews, collection of information needs and word association tests) to study how 

they work in thesaurus construction. Content analysis and discourse analysis were 

studied as methods for data analysis. She developed a thesaurus according to the 

characteristics of the work domain. She drew up a framework for thesaurus design 

based on the findings of work task analysis within the context of a corporate work 

environment. Inspired by her approach and framework, the current work seeks to 

develop the methodology of the work task study for designing an enriched thesaurus. 

The value of work task analysis was proved by Lykke Nielsen’s framework for 

constructing the thesaurus in the classic format of thesauri as defined by guidelines and 

standards. However, the value of this methodology for constructing thesauri with 

structures going beyond the classic format of thesauri it is not proved yet. Exceeding the 

traditional format of thesauri would imply more conceptual content with specific 

relationships that are arranged in a more meaningful way to the users. 

 

Similar to Lykke Nielsen (2001, 2002) and Albrechstsen and Pejtersen (2003), we view 

the work task study as part of the domain study, which could be completed by other 

methods and approaches in the field such as investigating paradigms and literature. 

However, as the main focus in the present study is to enrich the design and display of 

the thesaurus as a development of Lykke Nielsen’s work task approach, our focal 

methodology is to study work tasks. The paradigms and the literature, although not 
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outside the context of work task, are not studied in depth. They are only applied for the 

purpose of determining the potential of other approaches within domain study to 

complete the work task study.  

 

For building work task characteristics into systems design and the analysis of 

information seeking and retrieval, there is a need for analysis/classification of work 

tasks to identify individual tasks. Categorizing work task into the groups that share the 

same overall mission and duties helps us identify how each group contributes to the 

overall subject field of the work domain.  As a work task influences information types 

and information seeking and use, thus, the analysis of a work task facilitates identifying 

the information seeking behaviour and the types of information needs that can be 

characterized as similar in a work task group. The tasks performed by a worker can be 

analysed and classified into different categories. Campbell (1988) reviewed the 

literature on task complexity. He found that work tasks are a multidimensional issue 

that may be understood in many ways. Based on studies of a vast literature in several 

domains, Byström and Järvelin (1995) concluded that task complexity or difficulty 

constitutes one of the most essential factors affecting task performance as observed in 

psychological experiments, in organizational studies as well as in information seeking 

studies. They devised a framework for classifying work tasks on the basis of their 

complexity and the way information seeking and use is affected. This framework is 

relevant for designing information systems and especially for thesaurus construction 

efforts that are oriented towards the process of information seeking. 

 

Researchers active in the field of work task oriented IR system design have recommend 

that several characteristics of tasks are studied to describe work tasks and the derived 

information needs (Byström and Järvelin 1995; Lykke Nielsen, 2001; Järvelin and 

Wilson, 2003). These characteristics are as follows: 

• repetitiveness 

• novelty of concepts 

• a priori determinability 

• type of information needs 

 

High repetitiveness indicates that the task involves actions that are repeated many times 

and thus may be characterized as routine tasks (Byström and Järvelin, 1995).  
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Novelty of concepts refers to the degree of prior knowledge about the concepts involved 

(Byström and Järvelin, 1995).  

 

A priori determinability refers to the degree of a priori uncertainty about the task, 

process and outcome. A low degree of a priori determinability indicates that the result, 

process and information requirement cannot be characterized in advance. It is related to 

task complexity and the level of dependency on information (subjective and objective 

information) (Campbell, 1988; Wood, 1986). According to the degree of a priori 

determinability, work tasks are classified to the simple and complex ones. Simple (or 

routine) tasks are completely describable at the outset by actors working in that context 

whereas, for difficult tasks, even the type of the result is unknown in the beginning of 

the process, not to mention the process itself or its information requirements. The 

characteristics are closely related, and the characteristics could be provided in 

combination with each other or implemented individually. For instance, Lykke Nielsen 

(2001) used the characteristics of work tasks to analyse, identify and understand a prior 

determinability, repetitiveness and novelty combined with knowledge about common 

concept categories and combinations of concept categories to identify and describe 

work task groups within the pharmaceutical industry. The knowledge thus developed 

about work task groups formed the basis of thesaurus design. For example, findings 

about level of repetitiveness and novelty determined the coverage and selection of 

thesaurus terms.  

 

On the basis of a priori determinability of tasks, Byström and Järvelin (1995) classified 

tasks into five categories ranging from information processing tasks to genuine decision 

tasks. They devised a framework to identify work tasks and derived information needs. 

However, the criteria mentioned in Byström and Järvelins’ framework for classifying 

work tasks are not sufficient in a work task environment like the information 

environment studied within the context of the present project where research is the 

major activity. For extending this framework, we implement Tushman’s framework 

(1978) in which he classified R& D-projects on the basis of the degree of complexity. 

He set up four classes of work tasks within research: Basic research, Applied research, 

Development, and Technical service research. This framework provides a feasible 

framework for categorizing research that must, as such, be considered complex work. 
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In our viewpoint, the domain is shaped by individuals whose information needs and 

information seeking behaviour are profoundly affected by the situation they are acting 

within in performing their work task. Thus, the design of the thesaurus can be based on 

data captured from the analysis of diverse and common terms used by human actors in 

work contexts when searching for information plus a corresponding organization of 

terms into the thesaurus. Furthermore, the concept of work task in our approach is 

considered a cognitive activity involving many forms of social interaction bound by a 

number of external and internal constraints. Thus, the design of the thesaurus for the 

work context can be also based on the analysis of conversations (cf., e.g. Tuominen, 

Talja and Savolainen, 2005) and the analysis of collaborative task situations (cf., e.g., 

Albrechtsen and Pejtersen, 2003) identified from collaborative dialogues and 

negotiation amongst the actors.  

 

In summing up, our viewpoint can be characterized as work task oriented. It studies 

work tasks as part of a domain study, which is complemented by studying other 

variables including paradigms and bodies of literature. Variables to be studied in this 

approach are developed on the basis of Lykke Nielsen’s (2002) framework for thesaurus 

design and development: 

 

• Information environment: work tasks and derived information needs; 

information and seeking behaviour 

• Searchers: educational and professional background; search behaviour; search 

problems; language use; 

• Subject field: topics; view points; concepts; vocabularies; paradigms and 

etiology  

• Literature: type; level; quantity 

 

The variables constitute a basis for the analysis of currently existing thesaurus structures. 

Moreover, the findings of studying these variables by this approach are applied to the 

process of thesaurus construction in which it is roughly divided into three sub-

processes, each with particular problems:  

• Acquisition of concepts and terms  

• Analysis of concepts and terms  

• Structuring of concepts and terms  
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The above approach is applied in the technical processes of the thesaurus construction 

to resolve the problems that are identified in the structure of the thesauri (conceptual 

content and the display) and on the basis of findings from the above study a framework 

is developed for designing and improving the thesaurus structure.   

3.2 Acquisition of concepts and terms 

The thesaurus design consists of terms and concepts, relationships between concepts 

and a display of concepts and relationships. These components are shaped in the process 

of thesaurus construction. This process, which technically begins by the acquisition of 

concepts and terms, is influenced by the theoretical part of thesaurus construction in 

which the scope and function of the thesaurus is defined on the basis of an analysis of 

the information environment by different approaches. The term selection process is 

focused on how to select terms and which sources to use to select them. 

 

For compiling terms, Soergel (1974, 1985), Aitchison et al., 2000 and Lykke Nielsen 

(2002) point to the two deductive and inductive methods. The inductive method 

attempts to acquire a broad set of terms covering the subject fields as widely as 

possible, while the deductive method admits terms and concepts to the thesaurus as 

soon as they are encountered in the literature and used in indexing. Using the deductive 

method, the compiler may draw upon a wide range of written and unwritten sources for 

acquisition. Unwritten sources are, for instance, the knowledge and experience of users 

and experts, and similar resources available to the compiler, obtained by interviews, 

focus groups or workshops. Written sources may be divided into: terms in standardized, 

prearranged form, non-standardized terminology found in the literature through 

indexing or in users’ recorded questions and profiles. However, the application of each 

method depends on the decisions that have been made for the thesaurus creation project: 

to what extent is there a need for the thesaurus, in which context it is going to be used, 

who is the user and how are users going to operate the system? These decisions are also 

about the sources that are chosen for extracting thesaurus terms. Identifying sources is a 

difficult job that is determined, to some extent, by the work task study findings. Sources 

have to cover almost completely the knowledge domain as regards topics and 

approaches to the topics. But it is true of all types of sources that it may be difficult to 

identify an appropriate set of sources covering completely the knowledge domain in 

terms of subject areas and subject-specific approaches, viewpoints and perspectives. 
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The importance of studying the information environment for collecting thesaurus 

concept and terms has been emphasized throughout the years. It has resulted into the 

implementing of different approaches through which thesaurus compilers collect 

concepts and terms in different ways and from different sources. At a result, even for a 

given thesaurus of a specialized nature, there may be differences in the meaning and 

interpretation of the content, for example, because the term, definitions and relations are 

gathered from different sources and by different points of view. In the user-centered 

approach, for instance, sources for the selection of search terms are primarily the 

knowledge and experience of users (unwritten sources) obtained by interviews, focus 

groups, word association tests or workshops; and/or they are users’ recorded questions 

and profiles.  

 

The classic approach implies that concepts and semantic relations are sought and 

selected from the scientific and scholarly literature. Literary-based sources are written 

sources. Standards and guidelines comment on collecting terms and concepts from 

thesauri, list of terms, classification schemes, encyclopaedias, lexicons, terminological 

databanks, term lists and index of journals. However, it seems that these approaches are 

confined to introducing a mixture of these sources without presenting a methodology on 

how to gain the needed knowledge about the information environment.   

 

These different approaches to how to build up knowledge about the information 

environment have affected the way that terms are collected for the thesaurus and the 

methodology that is used. For instance, in a user-oriented approach, terms are collected 

from analysing records of users’ past and present use (Soergel, 1985) and in a domain 

analysis approach, terms are collected from the literature. Admittedly, each of these 

principles has merits for the project of constructing a thesaurus, but exclusive reliance 

on one of them fails to fulfil the purposes for which a thesaurus was created. The 

controlled vocabulary editorial policy should strike a balance among these approaches. 

 

However, it is generally accepted that the study of information environment must take 

into account the users, their particular role or function, and, especially, the domain of 

knowledge within the information environment that influences users’ information 

seeking behaviour and use patterns.  
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From the perspective of the present doctoral study, the inductive and deductive 

approaches introduced above can be relied on each either separately or by combining 

both approaches, which are of relevance to exploring or mapping the information 

environment and especially to the knowledge domain of the information environment. 

In domains like plant pathology, which is a field developing rapidly, using the inductive 

method is important. It is not sufficient in this domain to rely solely on “pre-arranged” 

sources for the acquisition of terms. The literature scanned should not be limited to 

monographs and journal papers but should extend to covering portals, product 

catalogues, conference papers, patent specifications and standards.  

 

To sum up, acquisition of terms and concepts is affected to a high extent by the work 

task context: how terms are used, which sources the terms are extracted from and how 

the terminology is shaped by the work of task actors as members of the domain of 

knowledge. Studying the domain determines how to select thesaurus terms and which 

sources to use. It also determines the type of literature, which should be predominant. 

3.3 Formation and definition of concepts 

On the basis of the type of thesaurus, its scope and purpose, terms and concepts are 

controlled in various ways. The control of concept and terms involve: 

 

• Controlling the form of terms, by choosing grammatical form, singular or plural 

form; abbreviations, and compound forms of terms 

• Controlling the meaning of concepts, by choosing between synonyms   

• Controlling the use of a term, by adding scope notes, definitions, usage notes 

 

These decisions or measures aimed at imposing control with respect to the thesaurus 

terms are dependent on the selected thesaurus characteristics and layout: whether the 

language of the thesaurus is natural and/or controlled language is to be used, how the 

thesaurus is to be represented and what method is used for the thesaurus construction. 

For instance, in natural language, the control over the terms is restricted.  All of these 

features have an effect on the thesaurus terms and the prescribed practices and 

procedures for concepts control.  
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Furthermore, the meaning of terms is controlled for the choice of synonyms. In order to 

define the meaning of or restrict the use of concepts, definitions and scope notes along 

with qualifying phrases in the case of homographs could be added. In the past, complete 

definitions as found in a dictionary, text book or encyclopaedia have not been given in 

thesauri, but limited definitions, and even expanded definitions, have sometimes been 

needed to supplement the meaning conveyed by the thesaurus structure. However, 

current awareness of the fuzziness of language has stressed the importance of clarifying 

meaning and usage and has provoked an increased focus on integrating more profound 

definitions explaining differences in understanding and language use into the thesaurus 

content (Svenonius, 1997; Hudon, 1998; Lykke Nielsen, 2001). Furthermore, in 

controlled as well as in searching thesauri in-built technical features such as linkage to 

definitional sources have facilitated the provision of more definitions. More concretely, 

the availability of a short definition allows the user to access a longer definition and a 

variety of definitions across an array of different resources (Soergel, 1999a). However, 

the occurrence and scale of definitions are dependent on the demands of the information 

environment and the nature of concepts in the domain.  

 

Although controlled vocabulary versus free-text was discussed for years (Betts and 

Marrable, 1991; Fidel, 1991; Peters and Kurth, 1991; Cousins, 1992; Rowley, 1994; and 

Andersson and Caballo, 2001), very little research has been carried out to evaluate the 

effectiveness of different forms of control. As one of few researchers, Keen (1973) 

carried out a laboratory comparison of the effectiveness and efficiency of five index 

languages as used in subject retrieval systems in the subject area of Library and 

Information Science. Eight test comparisons were made. He studied index language 

specificity and linkage, indexing specificity and exhaustivity, methods of co-ordination, 

the precision devices of partitioning and relational operators.  

 

Normal practice has been to design controlled vocabularies on the basis of models 

embedded in the era of the standards elaborated for thesaurus construction. The 

publication of standards has its roots in the 1970s where computerized information 

retrieval was in its infancy and thesauri were mostly manually constructed. In manual 

systems, the usefulness of controlled language was undisputed. Now it is questionable 

to what extent different forms of control is demanded in the context of modern online 

system with sophisticated searching techniques. For instance is singular control of terms 

apart from irregular forms (e.g. mice and mouse) necessary where truncation searches 
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could be done on the thesaurus? Another issue is the effectiveness of different degrees 

of control imposed on the discipline whose vocabulary is being controlled. For instance, 

the effectiveness of synonym control like the control of different kinds of names is 

expected to vary from discipline to discipline. There is some empirical evidence to 

suggest that the results of evaluating synonym control in one discipline cannot be 

generalized to another. For instance, and this makes a big difference, the synonym 

control for the discipline of aerodynamics appeared to be more effective than that 

existing in the discipline of information science (Bhatlacharyyak, 1974). The 

implication is that the terminology of aerodynamics is more terminologically 

inconsistent than that of information science. Also, the results of other research studies 

concerned with the vocabularies of disciplines with a view to the effectiveness of 

vocabulary control confirmed the need for different levels of control in different 

disciplines. For instance, Andrykorick and Korolev (1977) asserted that the more 

technical the vocabulary a discipline, the fewer synonyms it contains. Svenonius (1984) 

reported difficulties in attempting to structure the vocabulary in the discipline of art 

history. She (1986) suggested that a study of the vocabulary of a discipline should 

precede any attempt to control that vocabulary for information retrieval. 

 

Standards and guidelines describe techniques based on general principles for control 

terms without restrictions for subject fields. They are applied to all subject fields 

without considering domain features and people’s demands within the context of the 

information environment. For instance, in the information environment of the current 

project, a preliminary investigation showed that trade names of chemicals are more 

known to the people because the chemicals are introduced for the first time by their 

trade names (for more details see chapter 5, ‘The test thesauri’). Controlling the format 

of terms, furthermore, considers the specific types of terms such as loan words, slang 

words, trade names and proper names. It is widely recognized that these general 

principles and guidelines must be applied according to the purpose of the thesaurus and 

particularly the characteristics of the information environments. For instance, in a 

searching thesaurus, it is attempted to define concepts and terms in natural language 

instead of controlled language. However, there is little control imposed on the form of 

terms. 

 

Current awareness of the fuzziness of language has increased the focus on the necessity 

of integrating the conceptual content of other semantic tools into thesauri in order to 
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clarify concepts. One of these attempts is to integrate more profound definitions from 

dictionaries in order to clarify meaning and differentiate perspectives on language use 

(Soergel, 1999b). Thus, on the basis of the purpose and the function of the thesaurus, we 

could select the type of semantic tools and see how semantic content of these tools 

could improve the thesaurus function. For instance, if the function of the thesaurus is to 

present the conceptual knowledge of the domain in order to give a comprehensive 

picture of the domain, providing definitions like those contained in dictionaries would 

be helpful and serve to meet user demands. In different domains of knowledge, concepts 

and terms are defined differently and, therefore, different definitions of given concepts 

usually exist side by side in a domain. The problem here is how to define the concepts 

to be included in the thesaurus. It is related to different paradigms in a given domain of 

knowledge. In biology, for instance, there is a discussion on how to define the concept 

of species that are related to different paradigms in biological systematic such as 

Cladistics and Phenetics (Wikins, 2006).  

 

In considering ways of coping with this problem in thesaurus development, one solution 

besides of domain study is to identify how people within a given information 

environment apply the terms that they use. Wittgenstein’s (1985) famous use theory of 

meaning emphasizes this aspect of defining terms by finding out how people actually 

use them.  

 

Concepts are defined differently by different approaches. For instance, in the user-

centered approach, equal to user warrants in standards and guidelines, concepts are 

defined on the basis of users’ requirements and needs. Literary warrant involves 

reviewing the primary or secondary content objects to be indexed by the vocabulary 

besides of consulting reference sources such as dictionaries or textbooks and existing 

vocabularies for the selection of terms. In the present work, the approach relied on for 

the definition of terms is that of the domain-based work context in which terms are 

defined as they are used within the context of work task by actors and as they appear in 

the literature used by actors (see more details in chapter 5, The test thesauri). It is 

necessary to define terms within the context of the information environment. The fact is 

that general principles described in standard and guidelines could not be applied to all 

domains of knowledge.  
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In the thesaurus structure, not only the selected form could define the concept and term, 

but information provided for each concept also serves to define it. Thus, in assisting 

these definitional processes, making reference to the content provided by other semantic 

tools could be beneficial, although the identity of the thesaurus may become less clear. 

For instance, structural formula of a chemical substance may define the chemical better 

than explaining different formats of terms. 

3.4 Organization of concepts and terms 

Links between concepts in the subject domain can be expressed by the semantic 

relationships in a thesaurus. It is the intrinsic feature of a thesaurus in contrast to other 

vocabulary tools, which distinguish and display the structural relationship between the 

terms it contains. These semantic relationships and the classification in a thesaurus offer 

important conceptual knowledge and understanding to the thesaurus user. The 

structuring and classification of terms by relationships depict the structure of a 

knowledge domain for users for discovering the meaning and usage of the vocabulary. 

 

Stipulated by the thesaurus construction standards and guidelines, relationships in 

thesauri are of three basic inter-term types: the equivalence relationship, the hierarchical 

relationship and the associative relationship. For many years, the inadequacy of these 

relationships has been identified; especially when they are going to be implemented in 

thesauri in different subject fields. Critical analysis of these relationships was made in 

papers, among others, by Willets (1975), Maniez (1986) and Dextre Clarke (2001). 

Dextre Clarke made the point that the standard rules on thesaurus relationships are not 

always meticulously applied. Such inconsistencies, both between and within thesauri, 

may be attributable not to carelessness but to pragmatic and subjective classification 

decisions about what will serve the domain characteristics best.  

 

The inconsistency of semantic relationships has become more distinct in the light of the 

growing awareness of the dynamic and content-dependent character of language and the 

derived the need for conceptual information to more specifically explain the use and 

meaning of terms and concepts. The relationships play an important role in 

disambiguation. However, three defined types of relationships are not adequate enough 

to make disambiguation between concepts. They do not show, further than at the level 

of BT, NT, and RT, how specifically concepts are related to each other.  
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Relationships play an important role in disambiguation, they put into perspective 

hierarchical and associative relations and, not least, show the different meanings that 

terms can assume in a particular domain of knowledge provided that the scientific 

relations between concepts are explicitly shown. 

3.4.1  The equivalence relationship 

In a controlled indexer thesaurus, the equivalence relationship is the relationship 

between preferred and non-preferred terms where two or more terms are regarded as 

referring to the same concept (Aitchison et al., 2000). The preferred term in fact 

substitutes other terms expressing equivalent or nearly equivalent concepts. Where there 

are a group of alternatives and more than one non-preferred term, the references are 

made only between the preferred term and each non-preferred term. No thesaurual 

relationships exist between the non-preferred terms. 

 

An equivalence relationship is established between two terms that could hardly be 

considered synonymous. The equivalence relationship covers four basic types: 

• synonyms  

• lexical variants  

• near-synonyms  

• generic posting  ( Aitchison et al., 2000, p50) 

 

Synonyms are defined as “terms whose meanings are regarded as the same in a wide 

range of contexts” (ANSI/ NISO, Z39.19, 2005). According to Hjørland (2007), 

synonyms could not be synonymous in all contexts. The term of Hybridization, for 

instance, has different meanings in different domains of knowledge19. Therefore, true 

synonyms are rare in natural language. Although the terms are interchangeable in many 

                                                 
19 Hybridization has several different meanings in sciences: 

• In genetics, hybridization is the process of mixing different species or varieties of organisms to create a 
hybrid.  

• In molecular biology it is the process of joining two complementary strands of DNA.  
• In chemistry, hybridization is the mixing of atomic orbitals to form new orbitals suitable for bonding.  
• In linguistics, hybridization is a term to describe the process of one language variety blending with another 

variety (Wikipedia, 2006a) 
• In plant pathology, it is Process, where identical (or nearly so) DNA or RNA sequences anneal and give a 

double-stranded molecule (Colling, 2006).  
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circumstances, usage can vary as a result of such factors as level of formality, 

professional vs. lay context, or pejorative vs. neutral vs. complimentary connotation. It 

affects sources that are selected for definitions of synonyms and the way that synonyms 

are determined. Furthermore, different schools within a domain of knowledge affect the 

determination of what should be considered synonyms. For instance, in biology, there 

are different taxonomies that classify organisms on the basis of different characteristics. 

The taxonomy of Linnaean in which organisms are classified into kingdom, order, 

phylum, class, genus and species (Cain, 1995) provides synonyms for terms that are not 

the same when using other taxonomies. 

 

Lexical variants are different word forms for the same expression: spelling variants, 

irregular plurals, abbreviated formats, etc. Near-synonyms are terms the meanings of 

which are generally regarded as different, but which are treated as equivalents for the 

purposes of a controlled vocabulary. Near synonyms may include antonyms or represent 

points on a continuum although antonyms can also be treated as related terms rather 

than equivalent terms. Like synonyms, it is plausible, even more than with synonyms, to 

retrieve different content by each of the terms that are linked as near-synonym like sea 

water / salt water. Generic posting is a technique by which the members of a class are 

treated as equivalents with the boarder class name functioning as the preferred term. For 

instance:  

 

milidews   UF UF UF UF Powdery mildew 

           UF            UF            UF            UF Downey mildew  

 

Although standards advise the use near synonyms with discretion, large thesauri, which 

cover different domains, tend to use this technique in many cases. 

The equivalence relationship is expressed by U or USE labels, which lead from a non-

preferred (entry) term to the preferred term, and UF or USED FOR and the reciprocal 

relationship, which leads from the preferred entry term to the non-preferred term(s). It is 

found that these labels are ambiguous to thesaurus users (Shiri, 2002; Fidel, 1991).  

 

In thesaurus construction, the compiler faces problems of identifying all variant forms, 

understanding the slight differences between them and determining the appropriate level 

of specificity and complexity. In interdisciplinary domains, it may be problematic to 

capture the diversity and make clear and explain the differences for the thesaurus user. 
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In relation to indexer, in a thesaurus it may be problematic to choose the preferred term 

among alternatives, especially in dealing with an interdisciplinary subject domain and 

several different domain languages.  

 

Therefore, determinations of synonyms in thesauri are dependent on the paradigms or 

schools that are selected for constructing the thesaurus. These paradigms have to be 

identified within the context of the information environment.  

 

Determination of synonyms is also affected by the scope and purpose of the thesaurus. 

Is the thesaurus a searching thesaurus that uses natural language or it is a controlled 

vocabulary. There are more synonyms in controlled language than in natural language, 

because the meanings are intentionally limited in controlled language.  

 

Other issues currently discussed in terms of synonyms are the type of synonyms. 

According to the standards and guidelines, several types of terms could be considered 

synonyms. Rules and recommendations are the same for different domains of 

knowledge while the fact is that they could not be applicable within all contexts because 

terms are used differently in different contexts. For instance, discrimination between 

common or scientific names has to be done within the context.  

 

Furthermore, the nature of the term has to be made clear in the thesaurus. Now, 

synonyms in thesauri are presented together without distinguishing their role for the 

user. For instance, for a chemical, the role of different names has to be made clear in the 

thesaurus, e.g.:  

 

Benzothiadiazole (common name) 

BTH (Trade name) 

Actigard (Trade name) 

Benzo (1, 2, 3) thiadiazole- 7- carbothioic acid- S- methyl ester (Chemical name) 

 

As a result of explaining the role of terms in the thesaurus a) users gain a clear 

understanding of terms that they have selected for search b) the thesaurus acts as a 

learning tool. Distinguishing between synonyms could be carried out also by defining 

relationships in natural language like defined relationships in ontologies instead of 
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artificial language like defined relationships in guidelines and standards for thesauri (for 

more details see Chapter 2, The retrieval thesauri). 

3.4.2 The hierarchical relationship 

The hierarchical relationship is the primary feature of the thesaurus in distinguishing a 

taxonomy or thesaurus from other simple forms of controlled vocabularies such as 

lists20 and synonym rings.21 (ANSI/NISO, Z39.19, 2005). On the basis of degrees or 

levels of super-ordination and subordination it is determined, where the super-ordinate 

term represents a close or a whole and sub-ordinate terms refer to its members or parts. 

The hierarchies list a number of different terms and their sub-ordinate terms, which are 

‘kinds’ or ‘types’ of the concept. Three logically different situations could be covered 

by hierarchical relationships: 

a. The generic relationship (relationship between a class and its members or 

species; Is A) 

b. The instance relationship 

c. The whole-part relationship 

 

Relationships between concepts are generic where the broader term names a class or 

category, and each of the narrower terms name a subset of that class, but not an 

individual instance of it. An example is: 

  

Citrus fruits 

    NT    Lemons 

       Limes 

                                                 
20 A list (also sometimes called a pick list) is a limited set of terms arranged as a simple alphabetical list 
or in some other logically evident way. Lists are used to describe aspects of content objects or entities that 
have a limited number of possibilities. Examples include geography (e.g., country, state, city), language 
(e.g., English, French, Swedish), or format (e.g., text, image, sound) (ANSI/NISO, Z39.19, 2005). 
 
21 A synonym ring is a set of terms that are considered equivalent for the purposes of retrieval 
(ANSI/NISO, Z39.19, 2005). Synonym rings usually occur as sets of flat lists. A synonym ring allows 
users to access all content objects or database entries containing any one of the terms. Synonym rings are 
generally used in the interface in an electronic information system, and provide access to content that is 
represented in natural, uncontrolled language (ANSI/NISO, Z39.19, 2005). 
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The four types of whole-part relationship usually accepted as hierarchical are those 

occurring among geographical entities, parts of body, disciplines of study, and social 

structures (Aitchison et al., 2000). In the case of instantial relationship, terms are not 

types or parts of the broader, but rather individual instances of term. Each instance 

forms a class of only one member; often narrower terms are proper names. Some 

thesauri extend these three described hierarchical relationships to a wider type. MeSH, 

for instance extends them to eight levels or more (Nelson, Johnston and Humphreys, 

2001).  

 

Among the parent/child relationships are many that do not conform to these three types 

(Bean, 1998). A parent/child relationship is considered a type of hierarchical 

relationship. Almost always the notion of parent/child relationships allows for the 

possibility that there will be a one to many relationship. Whenever there is a one to 

many relationship, this is generally termed a parent/child relationship. The relationship 

between a main MeSH heading and multiple subheadings is considered a parent/child 

from the perspective of the main MeSH heading.  

 

In most thesauri, it is not found necessary to make any distinction between different 

types of hierarchies, although in the international standards, the three types of generic, 

whole-part, and instantial hierarchical relationships are advised. They are distinguished 

by using these abbreviations: 

BTG/ NTG   Broader Term Generic/ Narrower Term Generic 

BTP/NTP     Broader Term Partitive/ Narrower Term Partitive 

BTI/NTI   Broader Term Instantial/ Narrower Term Instantial (ANSI/ NISO Z39.19, 

2005). 

 

In the classic thesaurus structure, hierarchical relationships between terms are shown as 

broader or narrower. BT and NT relationships, which are used to build up the hierarchy, 

are very ambiguous; it lumps together several different types of relationships. As a 

consequence, there is an undifferentiated hierarchical relationship as the following 

example shows: 

 

Fungal diseases   BT   Plant diseases 

Fungal diseases   BT   Infectious diseases 
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Another issue as regards hierarchies is multi hierarchies. Depending on the viewpoint, 

many concepts naturally belong to several hierarchical categories. Thus, it has to be 

decided how to represent all hierarchical relationships in the thesaurus. One solution is 

to insert node labels showing which characteristics were used to divide the class into 

species and in this way they support the thesaurus user by informative explanation. 

Another possibility would be to use more specific relationships in order to represent 

concepts and their semantic relations as they are in the context of the domain (see more 

details in chapter 4, Test thesauri).   

In a thesaurus, terms are hierarchically related only if both are members of the same 

category. Therefore, two questions are raised: 

 

1. How to define members of a category as there are different approaches for 

categorizing concepts? 

2. How to distinguish different members of a concept category? 

3.4.2.1.1 Define members within the category  

There are different approaches to categorizing concepts. This issue is more related to the 

generic relationship as the one, which identifies the link between a class or category and 

its members or species. In a subject field, concepts could be defined in different classes 

or categories because of existing different paradigms in the domain. An obvious 

example is the domain of biology. Biological taxonomy is widely recognized as a model 

of naming and organizing entities and there are different taxonomies of organisms and 

species in biology. In biological taxonomy, according to Ereshefsky (2000), there are no 

fewer than four general schools of taxonomy: evolutionary taxonomy, pheneticism, 

process cladism, and pattern cladisms. Each of these schools have their own view on 

how to get from the characteristics of an individual organism to a species, and also the 

meaning of the term species varies between schools of taxonomy: 

 

• Cladistics is a method of rigorous analysis, using "shared derived properties". 

(Wikipedia, 2006b). 

• Evolutionary taxonomy or evolutionary systematic seeks to classify organisms 

using a combination of phylogenetic relationship and overall similarity 

(Wikipedia, 2006c). 

• Phenetics, also known as numerical taxonomy, is an attempt to classify 

organisms based on overall similarity (Wikipedia, 2006d). It is a classification 

based on the statistical similarities between organisms. All characters are given 
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equal weight and by measuring large number of characters it was hoped that a 

stable classification based on overall similarities between organisms would be 

reached (Hjørland and Nicolaisen, 2005).  

 

These different taxonomies within biological taxonomies are related to different 

epistemologies and each of them has different views as regards how to classify 

concepts:  

"Pheneticists, for example, argue that biological theory has been wrong in the past, so to 

protect taxonomy from such errors no theoretical assumptions should be used in 

constructing classifications (Colless 1967, cf. van Fraassen 1980). This empiricist 

ambition, however, cannot be achieved (Ereshefsky 2002, 186). Each organism has an 

exceedingly large number of traits – too many to record for a classification. Pheneticists 

must choose which traits to use in constructing classifications. This demands a theory 

about which traits are more important than others in constructing classifications, so 

much for theory neutrality. Some theory or set of beliefs is required for constructing 

classification, even when positing an initial morphocluster" (Ereshefsky and Matthen, 

2005).   

"Many biologists believe that species are groups of organisms that can successfully 

interbreed and produce fertile offspring. Being a group of organisms with those 

properties defines membership in the species category."  "The idea that species are 

groups of organisms that successfully interbreed and produce fertile offspring is just 

one of many prominent definition of the species category. (Biologists often refer to 

such definitions as "species concepts"). Another definition asserts that a species is a 

group of organisms bound by their unique phylogeny, and still another defines a 

species as a group of organisms that share a unique ecological niche." (Ereshefsky, 

2000, p. 4; see also Ereshefsky, 2002). 

 

As with biology, it is plausible to have different schools of taxonomy in different 

domains of knowledge. At as a result, because of classifying terms by different 

characteristics, the meaning of the term varies between schools or paradigms and each 

paradigm has implications for how to classify phenomena. However, which paradigm is 

more important for classifying and structuring concepts and terms depends on how 

concepts and terms are used within the work task setting of the information 

environment.   
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3.4.2.1.2 Distinguish between members of the category  

Another issue in defining hierarchical relationships is how to distinguish between 

different members or agents of a concept category. In most thesauri, like the Agrovoc 

thesaurus, members of a concept are presented together. For instance, in this thesaurus 

for the concept category of bacteria, terms that are given as members of Bacteria has 

different roles. Although it is not clear which classification or taxonomy has been used 

for classifying them, a closer scrutiny shows that even in different taxonomies of 

organisms, these members do not play the same role as a bacterium.  

 

Figure  3.1 Hierarchical relationships in the Agrovoc Thesaurus 

 

One possibility to solve the problem is to classify concepts and members on the basis of 

an objective classification, i.e. one which represents a real, unambiguous property of 

nature as opposed to a subjective classification, in which the classification represents 

some property arbitrarily chosen by taxonomists. For instance, a ‘natural classification’ 

is one objective classification in which the members of a group resemble one another 

not only in the characters that define the group (as they must, by definition) but also for 

many other non-defining characters. Natural classification tries to take into account as 

many characteristics of a species as possible. That would ensure that their classification 

system is truly natural. (Ridley, 2004) This is opposed to an artificial classification in 
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which the members of a group only resemble each other in the defining characters. 

Therefore, a thesaurus is most useful if it reflects ‘natural relations’ rather than just 

‘artificial relations’ (e.g. real biological relatedness rather than just more arbitrarily or 

superficial kinds of relatedness. At the same time it cannot be a purely objective 

representation but should also consider, for example, the tasks for which the thesaurus is 

made22.  

3.4.3 The associative relationship 

The associative relationship is found between terms that are closely and conceptually 

related, but not hierarchically, and which are not members of an equivalence set. 

Associative relationships suggest additional terms for use in indexing or retrieval 

(Aitchision, Gilcrist and Bawden, 2000). 

 

In order to provide some guidance to the thesaurus compiler, the standards and 

guidelines divide associative relationships into two basic types: those belonging to the 

same category, and those belonging to different categories (Aitchison et al., 2000). The 

associative relationship is the most difficult type of relationships to handle and define. 

As Tudhope et al. (2001) argued: “At one extreme RT is sometimes taken to represent 

nothing more than an extremely vague “see-also” connection between concepts”. This 

can lead to uncontrolled expansion of query term sets when RT relationships are 

expanded, and a potential loss in precision. Rada et al., (1989) by supporting 

hierarchical relationships, argue that semantic distance measures over RT relationship 

can be less reliable than over hierarchical relationships, unless the user’s query can be 

closely linked to the RT relationship. Neither ISO 2788 nor ANSI/ NISO Z39.19 

provides a clear definition of the associative links.   

 

The RT indicator shows that terms are associated, but it does not seem clear which kind 

of semantic relationsips there are between them and how they are related to each other.  

 

In standards and guidelines, the associatively related terms are admitted on grounds that 

their presence will be instrumental in identifying alternative terms that can be used for 

indexing and retrieval. However, although the alternative terms may be useful for 

                                                 
22 (See section 3.1.1.3, ‘The present viewpoint’) 
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indexing and retrieval, they are more vague and meaningless for the purpose of the 

domain-specific knowledge representation.  

 

The weaknesses of associatively related inter-term links are observable in many thesauri 

(Dextre Clarke, 2001). There is a lack of rules for defining and constructing related 

terms and this causes inconsistency and ‘idiosyncractic’ application and incomplete 

pathways through the information systems. Offering meaningful associatively related 

links is more possible within well-defined facets in a controlled hierarchical structure or 

a network of concepts than within an alphabetical list of terms without much structure. 

A hierarchical structure or a network of concepts offers a well-understood and highly 

stable basis for the application of associatively related links. For instance, where 

categories of terms are already well defined, it is possible to make related terms the 

broadest terms in a category rather than to one or more of the terms within it. However, 

the weakness of related terms will remain in the case where these terms belong to 

different categories and cannot be addressed in one category.  

 

The weakness of the associative relationship is that it causes the following 

inconsistencies in the thesaurus: 

1. Concepts that are related in a different variety of semantics like casualty, 

agency, hierarchy, constituency and antonym are presented together for a given 

concept without specifying semantic relations between associatively related 

concepts. Where polyhierarchy has not been allowed, the missing hierarchical 

relationship is replaced by features such as associative relationship, sequence in 

time or space, constituency, characteristic feature, object of an action, process or 

discipline, location, similarity (in cases where two near synonyms have been 

included as descriptors) and antonym  

 

2. Concepts in the same concept category are not consistent as to concepts that are 

associatively linked to them. For instance, in the Agrovoc thesaurus, 

associatively related terms for different kinds of cereals are different. ‘Wheat 

flour’ is defined as a related term for ‘wheat’, but ‘barley flour’ is not defined as 

related term for ‘barley’. (Agrovoc, 2006) 

 

For years, the vagueness of related terms has been discussed (Tudhope et al., 2001; 

Rada et al., 1989; Milstead, 1995; Molholt, 1996; Williams, 1996). Over the years, 
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much effort has been invested in classifying associative relationships into various 

categories. For instance, Perreault (1965) published a classified list of 120 relationships; 

Schmitz-Esser (1999) proposed 13 new relationship categories.  Byrne and McCracken 

(1999) broke them down into various subtypes. Tudhope et al. (2001) divided related 

terms into four groups. Aitchison et al. (2000) defined the 14 categories of associative 

relationships. In similar analyses, both Lancaster (1986) and Raitt (1980) enumerated 10 

categories, only some of which coincide with each other or with those proposed by 

Aitchison et al. (2000). In a study of explicit parent/child relationship in MeSH, after 

inessential and generic relationships were excluded, Bean (1998) reported the 

identification of 67 other distinct relationship types, most of which would be considered 

associative. Perreault (1965) enumerated 120 different types of relationships.  

 

However, subcategorising associative relationships and suggesting them as mandatory 

relationships for application in different domains of knowledge would result in the 

danger of evoking a drowned by information effect that intensifies inconsistencies.  

 

Defining semantic relations between concepts is completely domain-dependent and 

semantic relations cannot be defined in all domain of knowledge by following unique 

rules that are defined by standards. Therefore, the weakness of associatively related 

terms could be resolved in the context of the information environment by specifying 

kinds of relations that there are in the domain or work task setting between terms and 

concepts. It is due to the fact that the domain of knowledge emphasizes different 

properties of objects and a given user within a given work task may not share the same 

view of how terms are related compared with people using the terms for other tasks. As 

an example of a study where a domain-analytic study illustrated how some relationships 

were more important than others, in a particular domain, mention could be made of 

Lykke Nielsen (2001, 2002). She identified patterns of relationships between concept 

groups from the analysis of work tasks in a pharmaceutical company and developed 

work task oriented guidelines for term relationships. She also identified some “new” 

relationships that were important in this domain: different types of synonym variations. 

 

Solving the problem of specifying the type of associative relationships can benefit from 

the structure of other semantic tools like ontologies, which define semantic relationships 

among terms and attributes as well as strict rules about how to specify terms and 

relationships (Lombardi, 2004). An ontology is a “controlled vocabulary that describes 
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objects and the relations between them in a formal way, and has a grammar for using 

the vocabulary terms to express something meaningful within a specific domain of 

interest” (Jermey and Brown, 2004). Soergel et al. (2004) in stating the limitations of 

existing knowledge organization systems defined some statements and rules for 

providing more enriched relationships (see Figure 3.2). From 2003, they have started a 

project for reengineering the Agrovoc thesaurus into a rich ontology. In this process, 

they have defined domain dependent and specified relationships for concepts in this 

thesaurus. However, this project is in progress and no usability test has been reported 

for the effect of this reengineered thesaurus on users information retrieval performance 

and satisfaction (for further information about this project see: 

http://www.fao.org/aims/aos.jsp) 

 

 

 

 

 

 

 

 

 

Figure 3.2 Agrovoc relationships compared with more differentiated relationships of a hypothetical 

ontology (from Soergel et al., 2004). Copyright by Texas Digital Library. Reprinted with 

permission of the authors and publisher. 

3.5 Thesaurus Display 

The display of a thesaurus is the format in which semantic content including concepts, 

relationships between concepts and definitions in the thesaurus are arranged and 

presented. A thesaurus could consist of different kinds of display, a systematic display 

showing the structure of the subject, an alphabetical display listing the terms from A-Z 
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or a graphical display in which concepts and relationships between concepts are 

depicted. Each display method gives access to an individual term differently. Designing 

a thesaurus display depends on the purpose and scope of the thesaurus. If, for instance, 

the purpose of the thesaurus is to ensure and support information retrieval and assist in 

the understanding and use of a subject area or vocabulary, an alphabetical display 

facility would not be enough.  

 

A thesaurus display provides a picture of a domain by presenting concepts and 

relationships between them. Furthermore, as the way in which the thesaurus content is 

arranged and presented affects users’ willingness and ability to make use of the 

thesaurus, the users’ needs that are an essential part of a domain-analytic study should 

be taken into account. The user needs determine the type of display and the levels of 

information to be displayed.  

 

Any decision on the thesaurus display features will, of course, be constrained in various 

ways. For example, the thesaurus construction software that is used for building the 

thesaurus may produce only certain kinds of display or may not permit storing of a 

mixture of upper or lower case. However, the most effective factor affecting thesaurus 

display design is the characteristics of the domain. Indication of the format of terms and 

linkages between terms are dependent on which and how terms are used within the 

domain. Following this consideration, the format of displaying terms would be different 

for terms that are common to two different domains (ANSI/ NISO Z39.19, 2005).  

 

According to standards and guidelines (Aitchison et al., 2000), the following elements 

should be considered for the display design: presentation, type of display, format, 

documentation, and user consideration. Decisions on how to represent the term 

relationships such as how to make typography distinctions, capitalisations, and filling 

rules are addressed in presentation. Type of display refers to display types including 

alphabetical listing, flat format displays, permuted displays, term detailed displays, 

hierarchical displays and graphic displays. Alphabetical display is a common kind of 

display in most of thesauri even in electronic thesauri. Documentation refers to the 

description of the thesaurus, its subject coverage and the method of thesaurus use 

among other things. The thesaurus format, developed on the basis of the standards and 

guidelines, could be a printed or an electronic one. Considerations on users’ information 

behaviour, the level of expertise in the subject domain of the controlled vocabulary, 
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experience in using information system and not least thesaurus use are related to 

standard advice as regards user consideration. 

 

However, by the possibility of constructing electronic thesauri, some of these 

considerations for designing thesaurus display have become obsolete; instead new 

decisions have to be taken. For instance, advice on alphabetical display where search 

techniques allow advanced search is not relevant nowadays. Furthermore, the hypertext 

feature has facilitated more interactive display features allowing users to navigate 

through review of hierarchies and broadening, narrowing or changing searches by 

selection of descriptors at various levels. The flexibility provided by hypertext is not 

easily represented with such standard tools as linear displays or tree hierarchies. Soergel 

(1999a) discuss how thesauri displays could be enhanced by the opportunities offered 

through automation in general and the Web environment in particular. He argued for 

more powerful displays that allow the user to explore hierarchic and network structures 

at various levels of detail and with amounts of information such as coupled overview 

and detail windows, choice between linear/text and graphical displays. However, 

making decisions on applying these possibilities are affected by the knowledge gained 

from the domain and especially work tasks. Information seeking and searching 

behaviour of people within the information environment, the sources and channels that 

they use and particularly their information needs are, among others, some determining 

factors in applying these features. For instance, information sources consulted by people 

within the information environment in the process of query formulation may point to 

sources that can be interlinked by the display feature. Also how the thesaurus is used 

during the searching process may determine the level and the type of information to be 

displayed in the thesaurus. For instance, if people use thesauri chiefly for finding 

broader terms or narrower terms, a thesaurus display that arranges and organizes 

concepts hierarchically may function better than an alphabetical display or a conceptual 

map display.   

 

It is argued that the need of users for an interactive thesaurus, which helps users capture 

the thesaurus immediately upon contact with the thesaurus could be resolved by an 

enriched display (Johnson and Cochran, 1995). Only in this way the system can clearly 

show a willingness to help with synonyms, variations in phrasing compound concepts, 

broader and narrower terms, and other means of expanding or limiting queries. 

Researchers, such as Bates (1986), Lancaster (1986), Aitchison, (1987), Cochrane 
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(1992), Jones (1995), Johnson and Cochrane (1995), Soergel (1999) are among those 

theorists in the field who have expressed a need for such a thesaurus. However, few 

researches have implemented these features in practice in thesauri display. Johnson and 

Cochrane (1995) described an interactive thesaurus display designed for the INSPEC 

Thesaurus. This interactive display is a graphical representation of the hypertextual 

terms, relationships to other terms in the thesaurus, their place, in one or more subject 

hierarchies, if any, as well as its place in a space of loose associations with other terms. 

The user can selectively collapse or expand displayed hierarchies. Johnson and 

Cochrane (1995) carried out a preliminary usability study to record user problems and 

acceptance of display features. Findings showed that users prefer the enriched thesaurus 

display features described above. Soergel (1999) argued in support of the need for 

enriching thesauri displays. He investigated how hypertext features could enrich 

thesauri, although he did neither address the issues of implementing these features in 

practice nor study their effectiveness in relation to users’ search performance and 

satisfaction.  

 

Structuring and classification of terms signal the meaning and usage of the vocabulary; 

browsing the structure gives the user feeling for and familiarity with the knowledge 

domain. Therefore, the design of the thesaurus display should represent the structure 

and classification of concepts in a way that is more meaningful to the user and 

facilitates users grasping the anatomy of the knowledge domain. It is consequently 

important to develop a display that shows the basic structure of the thesaurus.  

 

However, the recognized importance of enriching displays for developing thesauri 

raises some considerations on, among other things, the designing of the thesaurus 

display. These considerations also relate to such issues as the users who benefit from the 

thesaurus, the knowledge domain covered by the thesaurus and the system that is used 

for thesaurus construction. A thesaurus is a tool that provides a semantic map of a 

domain of knowledge by representing its conceptual content. Therefore, it has to 

provide a realistic view of the domain in its display by presenting how the concepts of 

the domain are categorised and related as they are presented in the domain. 

Furthermore, users have to be considered in the way they are interacting with the 

thesaurus and all other considerations must be directed towards the requirements and 

habits of the users. Considerations oriented towards the users include studying users’ 

information behaviour, the expertise level in the subject domain of the controlled 
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vocabulary, experience in using information systems and not least the thesaurus use.  

However, the adaptation of the format of display to the users’ needs and the domain 

features require support from the system that is used for the thesaurus construction. 

Now, different kinds of systems could be implemented for constructing thesauri and 

designing their displays. They vary from thesaurus management packages that mostly 

create tree displays to packages designed to implement topic map techniques that depict 

maps of thesaurus concepts and relationships between them. If a thesaurus is going to be 

built by one of the currently existing packages for thesaurus construction, it is not 

possible to design a differentiated display from the alphabetical, hierarchical and 

graphical displays as advised by the standards. The currently existing packages for 

thesaurus building are not able to provide types of graphical displays that are additional 

to the tree structure. These systems are not capable of generating concept maps by using 

the terms in a controlled vocabulary or even terms in natural language by using 

contextual and semantic information to determine the mapping.  

 

In spite of the facilities for enriching thesauri displays provided by the technologies 

such as the topic map techniques, the display of most thesauri on the web is almost 

similar to the displays in printed format versions of thesauri. Because of the lack of 

sufficient guidelines and standards for thesauri displays, most of thesauri building tools 

provide displays in the two formats of alphabetical and hierarchical. We agree with 

Soergel (1999) who stated that in an online environment there is no need for 

alphabetical arrangement in thesauri. Instead, thesauri displays can benefit from some 

recently improved techniques like topic maps and dynamic bibliometric maps. 

According to Hjørland (2005), a bibliometric map is an “unconventional semantic tool 

that represents semantic relations between terms, depends on how “semantic” is being 

defined”. However, bibliometric mapping is based on the assumption of a semantic 

relation existing between the citing and the cited paper, whereas semantic relations in 

thesauri are the relations between concepts. How does a paper become equivalent to a 

concept is an issue that has to be resolved (Hjørland, 2004).  

 

Another possibility to improve the functionality of displays would be using the topic 

map technique. Topic map is an ISO standard for describing knowledge structures and 

associating them with information resources. Topic maps represent a rich semantic 

model that is well organized to support information retrieval in general. The topic map 

acts as a technique that provides a more flexible model with an open vocabulary. A 
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consequence of this is that the maps can actually represent thesauri, taxonomies, 

synonym rings and authority files by using the fixed vocabularies of these 

classifications as a topic map vocabulary (Garshol, 2004).  

 

Therefore, by using this model for thesauri: 

 

1. We have a network of subjects besides or instead of hierarchies 

2. Relationships between subjects are clearly defined instead of being broad and 

unspecific 

 

Furthermore, topic maps are identified as a model for powering searches.  

3.6 Summary 

Constructing thesauri, from the first years of thesaurus construction until now, has been 

done mostly by following the standards and guidelines. Although taking into account 

and handling specific problems as they occurred in practical work and in research from 

the standards and guidelines, these standards and guidelines are primarily based on the 

foundation that has been established for printed thesauri: limited kinds of relationships 

and narrow display types that are the same in the print and electronic format of thesauri. 

 

From the early beginning, compilers were aware that thesauri should be developed 

according to the needs and characteristics of the information environment in which the 

thesaurus is going to assist users. However, neither the investigational procedure nor the 

methodology necessary for determining the purpose and scope of the thesaurus, were 

described or discussed in the early published literature on thesaurus construction. User-

centered approaches were initiated after the system analysis approach and then followed 

by frameworks for user-centered design that were developed and tested while stressing 

the importance of knowing the situational content surrounding the individual user. 

Consequently, today the user-oriented view is not considered as an approach that is 

absolutely individualistic; on the contrary, the users are part of an information 

environment that is analyzed in the context users interact with.  
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Therefore, the present project, for developing the structure of the thesaurus, works from 

this viewpoint. The test thesaurus is based on comprehensive knowledge of the needs 

and characteristics of the information environment in which the thesaurus is going to be 

used, evaluated and improved. 

  

Constructing an improved thesaurus context with terms, relationships and display, and 

evaluating its usability, are all steps thoroughly undertaken according to the nature of 

and expectations of the information environment.  

 

Thesaurus construction involves three primary processes: acquisition, formation and 

structuring. Structuring may roughly be divided into three essential parts: terms, 

relationships and display. The principles for constructing these three essential thesaurus 

structures have been evaluated and developed over the years, and for each of them, 

definitions and specified recommendations are embodied in the standards and 

guidelines. These standards have evolved during years for assisting the processes of 

constructing thesauri that are well-organized. However, changes in information 

environments representing changes in information systems and changes of users’ 

information searching and seeking behaviour have necessitated a reassessment and 

redesign of thesauri. The insufficiency of thesauri has been discussed from different 

points of view. However, there is vagueness regarding the methodology, which could be 

used to redesign the thesaurus structure and the way that these insufficiencies are related 

to the design of the thesaurus structure. The issues related to the development of the 

thesaurus structure are twofold: 

 

1. Issues related to collect, define and organize concepts and terms in thesauri 

2. Issues related to the arrangement and display of collected, defined and organized 

concepts and terms 

 

The problem of thesauri could be examined in a more critical way by relying on a 

thorough body of knowledge generated by studies of the specialised information 

environments to be served by thesauri. From this knowledge base it would be possible 

to develop a theoretical framework for thesaurus compilers for constructing the enriched 

thesaurus that differs from the conventional thesaurus as it appears in guidelines and 

recommendations. This knowledge may be gathered by different methods. The objective 

of the present study is to examine whether useful information may be obtained by the 
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domain-based work task study that can guide and support the thesaurus compiler in 

tying together the thesaurus enriched content. 
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4 The Test design  

The main purpose of the PhD project is to ascertain the usefulness and applicability of 

basing thesaurus design on a work-task oriented methodology (WOM) in comparison 

with the classic methodology. The design of comparison approach adopted for this 

purpose is inspired by and built on the methodology developed by Lyyke Nielsen 

(2002) who assessed an associative retrieval thesaurus. We do so, because, similar to 

Lykke Nielsen, we intend to determine the usability of and degree of user satisfaction 

generated by the constructed thesaurus and so as to develop a framework for thesaurus 

design. The present study contrasts two test thesauri with the design and display of one 

the test thesauri being enriched by the features of WOM, and the other one is a 

classically constructed thesaurus that is used as the control thesaurus. Thus, the usability 

test is so designed that it helps appraise the usability of and the user satisfaction 

represented by the expanded features of the work task designed thesaurus including 

such facets as content, relationships and display. Furthermore, the present study mainly 

relies on qualitative data resulting or derived from the evaluation of the plant pathology 

thesaurus (PPA) that is a prototype in the context of the usability test. 

 

We carry out two analyses in order to conduct this evaluation: 1) a qualitative analysis 

of the nature of the thesauri (described in Chapter 5 ‘Test thesauri’), and 2) a usability 

study testing user satisfaction as well as the performance of the test thesauri. 

Performance is measured by the recall and precision performance measurement methods 

and by the ability of the thesaurus to inspire the users to develop adequate and 

comprehensive search queries to match the system’s language and thus achieve high 

search performance. The focus is on how users interact with thesauri as a source of term 

selection and expansion. In other words, this effort focuses on users’ query formulation 

and the way in which each of the thesauri affects their search processes. Satisfaction is 

measured by users’ thesaurus use and their perception while using the test thesauri and 

by a questionnaire upon completion of the search sessions. The aim is to clarify whether 

users find the terminological and semantic information represented by the thesaurus and 

with the inclusion of terms, relationships and display method developed in harmony 

with the WOM useful, satisfactory and relevant. In comparing an enriched thesaurus 

display arrangement with terms and relationships presented in the context of a work task 
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oeiented thesaurus with a classic thesaurus, our intention is to examine the impact on 

the users’ actions and perceptions. The test investigates whether and how enriched 

thesaurus content with a different display enables users to formulate their search query 

and whether and how they are satisfied with this enriched thesaurus prototype. 

Therefore, the primary evaluation criteria are usability and user satisfaction that are 

examined by measuring quality and quantity factors. This is done in order to assess the 

usefulness and value of the WOM for enriched design of thesauri for retrieval purposes.  

 

In the following sections we will describe and discuss considerations and decisions 

concerning test setting, test retrieval system, subjects, search jobs, test procedure, and 

methods for data collection and data analysis.  The retrieval test constitutes the focus of 

the PhD project and the test is designed with the aim of answering the research 

questions. 

4.1 Usability test 

The evaluation study is designed as a comparison usability test. Usability test signifies 

an investigative process that involves participants who are representative of the target 

population to measure the degree to which a product meets specific usability criteria 

(Rubin, 1994). These criteria in the current research are user performance and user 

satisfaction. The test is carried out as a comparative study examining the effect and 

performance of the two test thesauri. One test thesaurus has been developed on the basis 

of the findings of a work task study. Further, it has a different structure in terms of 

content, relationships and display whereas a classic thesaurus is based on the classic 

approach and has been constructed by experts within the FAO organization. Due to the 

differences between the test thesauri, in which one of them the PPA is constructed to be 

adjusted more with these users, it is not implausible that it affects the test subjects. 

However, we know this and it is related to the objective of the usability test designed to 

investigate if the users want and are able to operate with the more complex structure and 

relationships of the PPA thesaurus and to investigate if the work-task oriented content 

and relationships are actually more useful in comparison with the classic structure of the 

thesauri.  

 

A group of subjects rely on the two thesauri during retrieval the process for analysing 

and (re) formulating the search query. During the retrieval process, the test thesauri are 
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used in a user-initiated mode. Before the retrieval session, the subjects participate in an 

introductory tutorial course on the nature, features and functions of thesaurus. The aim 

is to ensure that the subjects have sufficient knowledge about the thesaurus and its 

application for IR. The tutorial courses are conducted one week before the retrieval test, 

during three days. The test work is carried out at the Section of Plant Pathology, 

Department of Plant Biology, in the Faculty of Life Science at the University of 

Copenhagen. The aim of the usability test is to obtain quantitative, comparable data as 

well as qualitative data providing insight into and understanding of the thesaurus users’ 

behaviour, user satisfaction and search performance. The test is carried out in a 

controlled mode to ensure that the data needed to investigate search behaviour and user 

satisfaction is gathered through the test. We use Borlund’s (2000a) methodology of 

simulated information needs for designing simulated search jobs. We control search 

jobs to ensure that the subjects involved will find it natural to consult a thesaurus 

because of the complex nature of the search tasks. Furthermore, we give search jobs in a 

permuted order to avoid any effect that the order might have on the results because the 

subjects gain new IR or subject-specific knowledge during the test. The subjects 

involved in the study are Master students and people who finished their Master’s thesis 

recently. The work task study had shown that students are the main target group of the 

thesaurus and constitute the group that mostly need and make use the thesaurus. Among 

the potential subjects we decided to select those who in real life use the chosen test 

retrieval system for similar search jobs and in relation to similar work task functions. 

The aim is to study users within a particular domain/information environment and to see 

how an enriched structure can help individual searchers to fulfill their work-based, 

context-dependent searching tasks. The whole test setting is controlled, even though 

everything is planned to be as close as possible to “natural” or “real life” so as to 

increase the validity of the test results in relation to real life information environments.  

4.2 Test setting 

No direct compatibility exists between the retrieval system and the thesauri systems. As 

the software of the test thesauri are different, users are asked to open, respectively, the 

thesauri software on the screen whenever they need to use the thesaurus and search 

information retrieval system (see Section 4.2.1, the test retrieval systems). Each of 

thesauri is put on the screen for each of related search jobs. This means that they access 
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the contents of the one test thesaurus for two search jobs and obtain access to the other 

test thesaurus for other search sequences. 

4.2.1 The test retrieval system 

The CAB Abstracts database, the largest bibliographic database in the agricultural 

sciences (CAB Publishing, 2007), and provided by Ovid on the Web, is utilized as test 

retrieval system to retrieve information. From the initial analysis of alternative and 

relevant databases in collaboration with the Department of Plant Biology, Section of 

Plant Pathology, we became aware that the CAB Abstracts database in comparison to 

other available and accessible databases covers more subject domains and has more 

records. In addition, the work task study showed that users within this information 

environment have information needs that are related to different subject domains23. The 

search terms of pre-arranged search jobs were applied or “executed” in all databases 

that are accessible and in use within the information environment. It was found that, 

compared to other databases, the CAB Abstracts database provides more records for 

these search terms.  

4.2.2 Test Thesauri 

The test thesauri applied to the study include the Agrovoc (AG) thesaurus constructed 

by the classic methodology and the PPA thesaurus constructed within this context by 

the WOM; they both constitute the search resources that users are relying on for 

locating and deciding about search terms in this investigational context.  

 

The Food and Agriculture Organization of the United Nations (FAO) and the 

Commission of the European Communities (CEC) developed the AG thesaurus. It is a 

multilingual thesaurus designed to cover the terminology of all subject fields in 

agriculture including plant pathology. It has a classic structure in which, for each term, a 

word block is displayed showing the hierarchical relation to other terms: BT (broader 

term), NT (narrower term), RT (related term), UF (used for) (Agrovoc, 2006).  

 

The prototype thesaurus is designed on the basis of the WOM. The structure of the PPA 

thesaurus is different from that of the AG thesaurus: its conceptual content is arranged 

                                                 
23 (For more details on this issue, see chapter 5, ‘Test thesauri’) 
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in concept categories, specific relationships are defined instead of BT, NT and RT 

relationships and the semantic contents are presented in visual display mode as a visual 

map in addition to textual display. The kinds of information covered and the way that 

this information is shown make this prototype different from the AG thesaurus.24 

4.3 Test subjects 

From the findings of the work task study we knew that students were the most important 

group of users needing thesauri in the process of information retrieval. With this 

observation in mind, in recruiting students for participation in the investigation, we 

considered students, and especially master students, who had at least acquired 

knowledge of the domain for evaluating the usability of the work-task oriented 

thesaurus. We aimed to study the users’ interaction with the thesaurus and the ways in 

which the thesaurus content and display impacted on their selection of terms. Therefore, 

users must possess at least subject knowledge to interact beneficially with the semantic 

content of thesauri. Subject knowledge refers to the degree of knowledge a person has 

in a particular field. The more knowledgeable a person is about a subject field, the more 

familiar with and well versed he or she will be in the conceptual structure of that field. 

An expert’s knowledge structure consists of more concepts, which are more specific and 

more interrelated than a novice’s knowledge structure (Robertson, 2001). Thus, an 

expert is more able to articulate query terms and to identify them in the thesaurus 

(Vakkari, 2002). Shute and Smith (1993) found that the persons with more knowledge 

of the domain use more terms than the novices in the field. It was found that the former 

persons’ ability to understand the semantic content of the terms enhance the process of 

finding more appropriate terms for query expansion. Results emerging from the research 

conducted by Sihvonen and Vakkari (2004) also showed that experts navigate more 

intensively in the thesaurus than novices when handling search tasks. At the same time 

it is risky that people, who have a full picture of the search statement, do not resort to 

the thesaurus. Therefore, we selected master’s students for the usability test, because 

they have background knowledge of the domain and at the same time do not possess 

much knowledge of the domain to do not use the thesaurus. Ten master’s students and 

                                                 
24 (See more details in chapter 5, ‘Test thesauri’) 
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recently graduated people who had obtained their master degree participated in the 

retrieval test as test subjects.  

 

None of the test persons had participated in any of the other tests or investigations in the 

work task study. Neither of the test subjects had participated in the pilot tests.  

 

Selection criteria. The test subjects were selected from their answers to the pre-test 

questionnaire (Appendix 2). They were asked questions as regards information retrieval 

experience: the type of sources they use and the frequency of use, frequency of 

searching for information, familiarity with search topics, familiarity with the thesaurus 

and familiarity with databases including the CAB Abstracts database. We selected the 

subjects on the basis of their information retrieval experience and mainly their 

familiarity with bibliographic databases including CAB Abstracts database and their 

familiarity with the thesaurus. We selected all persons who had experience in using 

CAB Abstracts database and had a general idea about what a thesaurus is. We made 

sure that they knew the thesaurus while at the same time not having much experience 

using the thesaurus for finding search terms. Furthermore, we selected the subjects who 

could participate in the assigned period for the search test. In total, 10 out of 16 persons 

were selected for the usability test. For the usability test, it is not custom to select too 

many participants since the study to be carried out is designed to predominantly gather 

qualitative data. Nielsen (1989, 2000) suggests testing by four to five users, as research 

has shown that 85% of the usability results will be gained by this number of 

participants. However, for achieving statistically valid results, small sample sizes lack 

the statistical power to identify significant differences between groups (Rubin, 1994). 

Thus, for producing both qualitative and quantitative data in a usability test, Spyridakis 

(1992) suggests utilizing a minimum of ten participants.  

 

The group of subjects was contacted by e-mail, explaining that we were going to make a 

search test to test the two thesauri; we were looking for subjects with search experience 

in the CAB Abstracts database and with the thesaurus experience. All people contacted 

accepted to participate in the retrieval test. It seems that mentioning that they were 

going to attend a tutorial course on the thesaurus has affected their acceptance, as they 

expressed their interest in attending.  

 



Chapter4: The test design 

 101 

To prevent research outcomes from being 'influenced' by the test persons’ bias, the 

subjects were not told beforehand which of the two thesauri would be the test thesaurus 

under investigation.  

4.3.1 Demographic information about the subjects 

In order to get a picture of the subjects, relevant information was selected on the 

designated test persons by the following procedure: a questionnaire was sent by e-mail 

to the subjects before the test work was carried out (see Appendix 2). This questionnaire 

was adjusted according to the selection criteria (see Section 4.3) for selection of eligible 

persons. In general, we wanted to get a picture of the subjects providing background 

information for the later interpretation of the data collected. Furthermore, it was used 

for gathering demographic data about the subjects. Thus, in preparing the questionnaire, 

a second aim was to get a picture of the subjects providing background information for 

the later interpretation of the data collected. However, we also wanted the data in case 

of inexplicable findings in order to be able to contact the test persons. 

 

In addition to seven master students, the group of subjects consisted of three recently 

graduated persons holding a Master’s degree. At the time of the test, they were 

collaborating with the Department of Plant Biology, Section of Plant Pathology. The 

educational background of the subjects was almost equal and they had studied in the 

Plant Pathology domain.  

 

The subjects have worked in the information environment for on average 2,8 years. 

They considered themselves well experienced in IR, on average possessing a value of 

4,5 on a scale ranging from 1= No experience to 5= A lot of experience. However, it 

became clear that they did not have much experience with thesauri. Five test users 

(50%) indicated that they had previously used a thesaurus to aid for searching purposes. 

Others (50%) had not availed themselves of any thesaurus to aid searching processes, 

but they knew that what kind of thing a thesaurus is and what its function is in 

information retrieval (see Table 4.1). 
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Table  4.1  Professional and IR experience  

Plant Pathology department experience (in year) Database experience (in year)  

(1= No experience; 5= A lot of experience) 

1 3 

2,5 4 

2,5 4 

2,5 4 

2,7 5 

2,8 5 

3 5 

3 5 

3,5 5 

4,5 5 

4.4 Search jobs 

It was important to develop and rely on search tasks of a certain conceptual complexity 

so that it would be a natural action for the subjects to consult a thesaurus. Therefore, the 

supervisors of the subjects were contacted and asked to design search jobs that were as 

close to real life situations as possible and which were congruent with the real 

information needs of students. We presented the concept of ‘search task’ and explained 

to the supervisors what would be the components of the tasks and gave them some 

examples. Furthermore, with reference to criteria specified by Saracevic et al. (1988) 

and by Iivonen (1995) for designing search jobs to be of a certain complexity, we 

explained some features to be considered for designing search tasks such as to be 

realistic, to ensure that consideration is given to a new subject-specific informational 

need, to be as close as possible to actual information seeking behaviour of subjects and 

to motivate subjects for searching information (see Appendix 3).   

 

Supervisors designed six possible search tasks. As different persons designed different 

search jobs, we sent the six designed search jobs to all supervisors (seven persons) and 

asked them to select search jobs that their students could carry out. Supervisors selected 

and confirmed four search jobs out of six search jobs. Moreover, the designed search 

jobs were analysed in order to ensure that they were harmonious with the criteria 
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specified by Saracevic et al. (1988) and Iivonen (1995). Search jobs were of a certain 

complexity in order to encourage and inspire users to turn to and interact with the 

thesauri. 

 

We used the framework of Borlund (2000a) to design and control the search jobs. 

Therefore, search jobs consisted of a short cover story, which gave the scenario of the 

use situation of the search results, and the actual search task. Figure 4.1. provides an 

example of a simulated search job.   
 

Search job A 

 

Work task situation: You are a master student. The plant protection product propiconazole 

has been used to control several diseases in many crops, among others powdery mildew in 

cereals. However, the product may potentially also have phytotoxic effects.  

 

Indicative request: Find reports and papers that can document whether or not BTH may 

damage plants and to what extent. 

Figure  4.1  Example of a controlled search job 

 

The four alternative search jobs were tested in a pilot study by two searchers from the 

information environment. The pilot subjects could carry out the four search jobs without 

any problem for understanding and searching them25. Therefore all of designed search 

jobs were used in the retrieval test. The search jobs are presented in Appendix 4.  

 

During the test search, the search jobs were given in permuted order so as to avoid any 

effect that the order might have on the result, because, as indicated by Lyyke Nielsen 

(2002) the subjects may gain new IR and subject knowledge and thesaurus inspiration 

during the search. Another intention was to neutralize any effect caused by increasing 

familiarity with the test. The rotation order is listed in Appendix 5.  

                                                 
25  (See more detail in Section 4.6.1, ‘Pilot test’) 
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4.5 Pre-test tutorial on thesauri and their functions 

From findings from the work task study we knew that the subjects do not possess much 

experience with thesauri. We did not want to test the thesaurus abilities, and therefore 

we conducted an introductory session where we introduced the concept of the thesaurus. 

Hence, the participants were asked to attend this tutorial course on thesauri.  

This one hour tutorial course covered: 

 

• Introduction to the thesaurus concept 

• Thesaurus function in IR and some examples of the Web-based AG thesaurus 

and the PPA thesaurus 

• Introduction to the aim of research (Appendix 30) 

 

In the practical session of this tutorial, the participants worked with the AG thesaurus 

and the PPA thesaurus and looked up terms. 

4.6 Test procedure 

The usability test consisted of the steps outlined below, of which step 1 and 2 were 

replicated for each search job, and step 3 was replicated for two search jobs, for which 

the AG thesaurus and the PPA thesaurus were used. Two post-investigations were 

completed for each subject during the retrieval test. Step 4 consisted of a debriefing 

with focus on all search jobs completed, thesauri used and whatever subjects might 

want to bring up: 

 

1. Pre-search investigation of searcher’s mental model of the search problem and 

expectations 

2. Introductory session 

3. Search session 1 

4. Investigation of user satisfaction of the thesaurus 

5. Search session 2 

6. Investigation of user satisfaction of the thesaurus 

7. Debriefing session 

8. Post-search investigation of user motivation and satisfaction 
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Two weeks before the running of the actual search test, preparatory work on the test 

procedure was initiated by sending the questionnaire by e-mail and collecting 

demographic data such as educational background, professional experience and search 

skills (see Appendix 2).  

 

We planned and conducted the usability test by following guidelines described in the 

book “Handbook of usability testing” by Rubin (1994) and in the book “Usability 

inspection methods” by Nielsen (1994).   

 

The participants met at the arranged date, one by one. The test was carried out in a test 

room, equipped with a video camera, computer. The room was located at the faculty of 

Life Science, University of Copenhagen. Each test session took around two hours. In 

the introductory session, the test procedure was presented, and the subjects were 

instructed that they had to carry out four search jobs, using their normal search routines. 

Before beginning the test, we read an orientation outline for each participant. The 

orientation outline was prepared with the aim of describing to the participants what 

would happen during the test and to put the participant at ease. The orientation script 

informed the participants of what they were going to do. The intention was also to 

emphasize that the purpose was to test the test thesauri and not the participants. The 

brief explanatory text was read to each participant verbatim in order to present the exact 

same information to each participant so that all the participants were exposed to 

identical conditions prior to the test (see the orientation script in Appendix 6). The 

subjects were instructed that their job was about retrieving as many relevant and useful 

documents as would be required to satisfy the information need.  

 

The search session started with pre-search investigations of the searchers’ perception of 

the search job and their plans for handling the situation. We asked the subjects to 

explain how they interpreted the problem situation (cover story) and the information 

need. The aim was to obtain background information to analyse and interpret the 

subjects’ information behaviour. We asked them to divide the search job into aspects, 

and their interpretation of the search job was written down in a questionnaire (see 

Appendix 9). The subjects were instructed to explain aloud their perception and actions 

during the search sessions. The communication was taped and video recorded, and after 

each test session a summary describing search actions and comments was written down 

(Appendix 11).  
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After fulfilling the pre-search questionnaire, the search session began, and it continued 

until the subject decided to stop. The search sessions were carried out in a calm and 

quiet atmosphere, and the subjects took their time to fulfil the search jobs. During the 

search sessions, information about search behaviour and search moves was gathered 

through observation and automatic logging. The observations were structured according 

to observation schemes registering thesaurus look-ups, term selections and search steps 

and actions (see Appendix 8). Relevance judgments were made when appropriate during 

the search session. The subjects made relevance judgment and assessed the usefulness 

of the retrieved documents based either on the title or full description of the retrieved 

documents (Schamber, 1994; Cosijn and Ingwersen, 2000) and marked relevant records 

in the list of retrieved records from the database by checking the box next to the record. 

 

After completing each category of search jobs, subjects filled out a questionnaire 

investigating user satisfaction with the support provided by the thesaurus (Appendix 9). 

The test sessions were completed by a short interview, where the subjects were 

interviewed about their motivation and satisfaction. In addition, with the aim of 

recording the subjects’ constructive opinions for completing the PPA thesaurus, and for 

understanding why some behavioural patterns, mistakes or difficulties occurred for each 

participant during each session, we carried out a debriefing session after the interview. 

The debriefing session can be considered an essential part of a usability test (Rubin, 

1994) that allows participants to convey their exact feelings about the product being 

tested. It provided the subjects with an opportunity to briefly talk about whatever matter 

they wanted to raise or add.  

4.6.1 Pilot test 

The test design was tested in a pilot test sequence by two master students. The pilot test 

followed the test procedure in Section 4.5. The applicability of the scheduled test design 

was confirmed by the pilot test. It became clear that the planned introductory session, 

past-search interview and debriefing session had to be shortened, as the planned 

sequences took far longer than estimated. Subjects were informed in advance that the 

test session would not take more than two and a half hour of their time.  
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4.7 Data gathering techniques and types 

A combination of data collection tools was utilized to ensure effective data collection at 

all levels of users’ interaction with the test thesauri. A pre-search questionnaire was 

administered to participants to collect personal information, to obtain details on topic 

familiarity as well as information seeking experience of the users. The Windows Screen 

Capture Utility (TechSmith, 2006) was employed to capture users’ interaction 

throughout the search process. Video camera was used to capture users’ thinking aloud 

behaviour, verbal protocols and communication with moderator for collecting data on 

the usability test. A post-interview was carried out to gather information on users’ 

general impressions about thesauri content and display and their interaction experience. 

Users were asked about problems and difficulties they experienced during the search 

process in each of thesauri. Pre-search questionnaires, communication with moderators 

and post-search interviews during search and browsing process provided the qualitative 

data, while screen-capturing software served as a tool for quantitative data gathering. 

 

The quantitative and qualitative data collected through the usability test were analysed 

to explore the thesaurus-based browsing and searching behaviours of the users. 

Captured users’ search performance and thesaurus use by screen capturing technique 

was analysed to assess various levels of user-thesaurus interaction to identify thesaurus-

based search behavioural patterns and tactics.  

4.7.1 Search performance 

1) Data collection method 

The data for measuring search performance covered subjects’ retrieved relevant records 

recorded by means of observations and logging.  

 

2) Data analysis method 

In order to identify how the test thesauri affect on search performance, recall and 

precision were examined. For providing a base for calculating the performance, the 

designers of the search jobs who were supervisors to the subjects while at the same time 

being experts on the topic of the search jobs were asked to interpret the records 

retrieved by the subjects as relevance records. They were instructed to make situational 

relevance assessments according to the described work task situation (Schamber, 1994; 

Cosijn and Ingwersen, 2000). We asked judging people to assess if the document 
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retrieved was “relevant”, “partly relevant”, or “not relevant”. During the search 

sessions, the subjects decided individually when they found it appropriate and wanted to 

make relevance assessment, and all documents retrieved were not assessed.  

The recall and precision are defined as follows (Salton and McGill, 1983; Lancaster, 

1986): 

 

• Recall is the ratio of the number of relevant records retrieved to the total number 

of relevant records in the database. 

• Precision is the ratio of the number of relevant records retrieved to the total 

number of irrelevant and relevant records retrieved. 

 

These measurements are the measurements most used for assessment of retrieval 

performance, as they are understandable and easy to use. It is commonly accepted that 

thesauri are devices for enhancing recall rather than precision (Fenichel, 1980; 

Kristiesen and Järvelin, 1990; Chen, Yim and Fye, 1995; Chen, Martinez, Kirchhoff, 

and Schatz, 1998). Therefore, it is especially important to work on thesauri that enhance 

both recall and precision.  

 

The subjects retrieved a varied set of documents and they assessed the documents 

retrieved differently. Subjects agreed in their assessment of some documents, but no 

document was assessed relevant by all 10 subjects. Therefore, it was difficult to 

determine the pool of relevant documents by the subjects’ relevance judgement. This 

finding is similar to the observations recorded in Lyyke Nielsen’s (2002) study in which 

the subjects did not use the same relevance criteria. We concluded that due to low 

agreement of relevance assessment it would not be appropriate to base calculation of 

search performance for the individual searcher on the individual relevance assessment. 

Calculation of search performance on the basis of documents assessed differently by 

users distorts the comparison. Consequently, for an agreed and reliable performance 

assessment, we decided to base the calculation of recall and precision on the set of 

documents being assessed as relevant or partly relevant by experts who designed search 

jobs.   

 

Partly relevant documents were included in the pool of relevant documents. We made 

this decision, because high recall is the most important performance measure within this 
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particular information environment in which information needs are so specific, and, 

hence, every document retrieved and assessed as relevant and partly relevant counts.  

 

For estimating recall similar to the approach adopted by Kristensen (1993), a relative 

recall was measured instead of an absolute recall assessment. Relative recall was 

measured because this study sets out to compare the effect of each test thesaurus on 

search performance as part of the study rather than to study subjects’ absolute 

performance. Therefore, the pool of relevant documents consisted of the total number of 

partly relevant or relevant documents retrieved by each subject.  

 

To sum up, the calculation of recall and precision was based on the set of documents, 

which was retrieved by at least one of the subjects and assessed relevant or partly 

relevant by experts. In total, 17 documents were assessed relevant or partly relevant for 

search job A, 29 documents for search job B, 17 documents for search job C, and 28 

documents for search job D. These documents constituted the pool of relevant 

documents on which precision and recall were calculated.  

4.7.2 Search terms 

1) Data collection method 

In order to compare the effect of the test thesauri on search term selection and use, we 

investigated the nature of the search terms used in the retrieval. Data were recorded on 

subjects’ thinking aloud processes and searching behaviour by logging and 

observations.   

 

2) Data analysis method 

The analyses investigated the sources from which the search terms were selected and 

the type of relationships to which the search terms belonged. Subjects’ description of 

their search term selection were extracted and coded into the themes in a table. The 

relevant themes were presented with inferred statistics in order to confirm the data.  

 

In a matrix the following information was registered for each search term (Appendix 

10): 

 

a. Search term 

b. Subject 

c. Test thesaurus used 
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d. Search job 

e. Source 

f. Type of relationship 

 

For investigating the source of search terms used in the search queries, the 

categorization of sources for selection of search terms developed by Spink and 

Saracevic (1997) was relied on. Their categorization of sources for term selection is as 

follows:  

 

• Search problem 

• Thesaurus 

• User interactions 

• Records 

 

For investigating the term selected from the thesaurus records look-ups with regard to 

relationships, it was done on the basis of the classic relationships of preferred term (PT), 

broader term (BT), related term (RT) depending on their position in the thesaurus record 

from which they were selected (Aitchison et al., 2000). 

 

As different kinds of relationships were developed for the work-task oriented thesaurus, 

therefore, for providing a basis for doing comparison, their equal relationship with three 

relationships of BT, NT and RT was provided (Appendix 13).  

4.7.3 Search behaviour 

1) Data collection method 

In order to investigate the effect of test thesauri on the subjects’ search behaviour, we 

gathered both quantitative and qualitative data. Their information searching behaviour 

and their thinking aloud were collected by observations and logging.  

 

With the aim of identifying the motivation for the actions, in addition to gathering data 

from the subjects thinking aloud processes during the test, we interviewed subjects 

about their search behaviour. Their comments and explanation were written down on 

the observation forms. A short description written down immediately after the search 

sessions also provided qualitative data for analysing search the subjects’ behaviour. The 

description covered the search session and summed up comments and explanation given 

by the subjects. 
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Also, the group interview provided quantitative data as regards subjects search 

behaviour. 

 

2) Data analysis method 

For analysing data gathered by observation, we used an observation form developed 

from Ingwersen’s (1992) model of the search process. In analysing log files, we made a 

division between search moves and thesaurus moves on the basis of Lyyke Nielsen’s 

(2002) framework. She divided search moves into search formulation moves and search 

term moves and classified thesaurus moves into look-ups-before searching and look-

ups-after searching and browsing. Furthermore, we applied the approaches adopted by 

Bates (1990) and Wildemuth, Jacob, Fullington, Bliek and Friedman (1991). Therefore, 

thesaurus moves were classified into the following moves: look-ups-before searching, 

look-ups while searching and navigating. The categorization was developed on the basis 

of the possibilities provided by the thesaurus system and the overall test setting. For 

further description, see Appendix 12.  

 
The data collected on subjects’ search behaviour by means of observation forms were 
coded according to the following categories: 

 

• Conceptual analysis of search job 

• Thesaurus look-ups-before searching 

• Search activities 

• Thesaurus look-ups-while searching 

• Retrieved documents  

• Comments regarding quality and relevance of thesaurus  

4.7.4 User satisfaction 

1) Data collection method 

In addition to the usability test, user satisfaction defined as one of the evaluation criteria 

within the framework of this study. Accordingly, we prepared two different 

questionnaires that were so designed that subjects were enabled to evaluate the usability 

of the thesauri in relation to the following tasks:  
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• Problem analysis 

• Analysis and understanding of terms and concepts 

• Query formulation  

 

The test was carried out after test sessions during which they used each of the test 

thesauri. After completing two search sessions out of four search jobs, the subjects were 

invited to fill out a questionnaire (questionnaire A or B, according to the test thesaurus 

that was used during the test sessions) by making a selection from a 7-point scale. The 

aim was to determine the degree to which subjects would agree or disagree with 

statements about their present interaction with the thesaurus (for further details, see 

Appendix 9). As the structure of two test thesauri, their conceptual content as well as 

their relationships and display format were different, only the first four questions in the 

questionnaire A and B were in common; the other questions were presented in different 

versions in the two questionnaires.  

 

2) Data analysis method 

Gathered data were analysed quantitatively and statistically26  

4.7.5 Group interview  

1) Data collection method  

With the aim of discussing and validating findings from the search sessions, we 

arranged a group interview two days after all test sessions were completed. All subjects 

participated in the group interview. We asked them a series of summing up questions 

especially focused on their experiences with the work task designed thesaurus in terms 

of usability and satisfaction. The purpose of the group interview was to gain an insight 

into the participants’ overall observations on and views of the work task based 

thesaurus. Other aims of group interview were to identify the features of the thesaurus 

that they liked or disliked and to note their recommendations for future improvement of 

the thesaurus.  

 

 

 

 

                                                 
26 (See further detail in section 4.7.6) 
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In the interview these issues were discussed: 

 

• The overall subject coverage of the test thesauri and gaining an insight into the 

structure and functions of the thesauri 

• Mostly liked and most disliked features of the test thesauri 

• The structure of test thesauri as regards: 

o Conceptual content 

o Relationships 

o Displays 

 

In addition, at the end of the group interview, the subjects’ comments on and 

expectations regarding the development of the work task thesaurus were requested and 

discussed shortly to obtain their complementary views and ideas for future development 

in this specific area (see Appendix 26, Transcribed group interview). 

 

2) Data analysis method 

In order to describe how the test thesauri have affected the users’ interaction and 

satisfaction, the core themes of their responses and discussions were extracted and 

categorized from the group interview transcription (Appendix 26) into the tables 

(Appendix 14). The analysed data were used to validate and support quantitative data 

that were statistically tested. 27 

4.7.6 Statistical testing 

Besides descriptive statistics that are used to describe the basic features of the data in 

the study, the inferential statistics are used to make estimates or inferences. The purpose 

of statistical testing or inferential statistics is to test the assumptions behind the study by 

processing accumulated quantitative data by different statistical methods and makes 

estimates about the nature and characteristics of a population based on a sample 

(Vaughan, 2001). The methods include significance testing (due to Fisher), which is 

aimed at quantifying the evidence against a particular hypothesis being true and 

hypothesis testing (due to Neyman and Pearson), which is aimed at making a simple 

decision as to whether to reject or retain a hypothesis (Vaughan, 2001).   

                                                 
27 (See section 4.7.6, ‘Statistical testing’) 
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There are two legitimate technical uses of significance testing in social sciences 

inference to a population and inference to casualty (Henkel, 1973). Inference to a 

population is based on the assumption that the significance test is based on a 

randomized selected sample (Vaughan, 2001).  

 

According to Hunter (2003), regarding the issue of sampling, it is sometimes difficult to 

obtain a random sample for human populations studied in social sciences since one 

rarely has a list of the population. Even in those cases where there is such a register, it 

may not be complete. Here, the question is raised about how significance testing can be 

implied recognizing that the population defined or extracted is too small to justify 

selecting randomized samples on a proper basis. In statistical textbooks, the random 

sample is described as one of the essentials for doing significance tests with 

generalizing findings and observations to a population as one of the aims (Henkel, 

1973; Vaughan, 2001). Thus, if a random sample is drawn and available, then a 

statistical basis for generalizeability is supported by randomized methods (Bradley, 

1968; Lehmann, 1959).  

 

However, generalizeability is not the primary goal in all empirical research contexts 

(Ehrenberg, 1976; Mook, 1983). Mook (1983) argued that in some studies obtaining 

generalizeable results is not the primary research goal. Rather, the purpose is to test a 

theory or a process in any sample. In the majority of studies in social sciences, including 

information science research studies, the inference is about a relationship between two 

or more variables (Hunter, 2003). They often want to know “whether something can 

happen, rather than whether it typically does happen” (Mook, 1983, p. 382).  

 

In such research studies, the principle inferential focus is on statistical validity and 

internal validity. Feinstein (1973) pointed out that there are at least two different 

purposes of statistical testing: to estimate a population parameter, and to extract a 

difference between two groups. “A random sample is mandatory for estimating a 

parameter, but has not been regarded as equally imperative for contrasting a difference” 

(Feinstein, 1973, p. 288). 

 

Hunter (2003) believes that absence of a random sample is not more problematic for 

internal validity (relationship between variables) than the absence of a sample for 

external validity (generalization). In addition to the internal validity purpose of carrying 



Chapter4: The test design 

 115 

out an inference testing that justifies the reliance on non-randomized samples, some 

researchers like Gold (1969) and, recently, Mohr (2007) presents an approach according 

to which, under special circumstances, significant testing of non-random samples are 

eligible, convenient and applicable. It is the use of the significance test as a universal 

measure of strength that counts. If one looks at a group of interest and finds a 

relationship between two (or more) variables that are statistically significant, say the 

variables X and Y, one knows that the relationship is in some sense strong. The 

reasoning is a follows: The relationship is strong enough if groups have been formed by 

randomisation instead of by values of the X variable; the corresponding pattern of 

differences on the Y variable would not have occurred as much as, say, 5% of the time. 

That relation might often be considered strong enough to be interesting in context. If the 

result is significant at, say, the .001 level, the relationship is even stronger, and so on. If 

it is not statistically significant, it is in this same sense weak, and perhaps too weak to 

figure prominently in further thinking on the subject. There is no pretending here that 

the significant relation is causal or more general, just strong in one narrow sense. 

 

The other suggested approach is to use ‘mean’ calculation rather than or in addition to 

significant testing for non-random samples in order to show validity of differences 

(Hunter, 2003).  

 

In our study, in order to find out whether there is any difference between the test 

thesauri in terms of users’ performance and search behaviour, we will test quantitative 

data statistically. Statistical tests are applied in order to test whether differences 

identified on performance and on search behaviour are caused by chance or have 

relation to the nature of the test thesauri. We carry out the usability test relying on a 

small population consisting of all eligible persons who could participate in the test (10 

persons). We carry out a work task study by a case study in the plant pathology section 

at Copenhagen University. Therefore, our test is limited to this information 

environment. At the same time, our test population is a stratified sample. From the work 

task study it was found that students constitute the group who could benefit most from 

an improved thesaurus. With this small population, it is impossible to do a randomised 

sampling. However, they are part of our case study population, which could be easily 

divided into two groups of homogenous people: students and experts. Therefore, Master 

students identified as representative individuals within an information environment can 

be considered as a stratified sample. According to Vaughan (2001), one of the 
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meaningful ways of stratifying would be by type of users; e.g., faculty members, 

undergraduate students, and graduate students and select a subgroup of a group. 

 

However, because of the lack of a population that has a size appropriate for the random 

sampling, we select all Master students who are eligible to take part in the usability test. 

As we are doing a comparison study by inferential statistics, while we do not have a 

random sample, according to above explanation, therefore, the results are limited in 

order to be generalized or inferred to the larger populations. It could be deduced from 

the above argument that within this context, significance testing by non-random sample 

is valid because: 

 

• Statistical and internal validity are the primary goal of significant test. It is not 

the intention to clarify whether findings are generalized to a large population.  

• The inference testing is completed by describtive statistics including ‘mean’ 

calculation  

• Identifying strong relationships between variables by inference testing mean 

calculation and qualitative data can justify legitimate use of non-randomised 

samples.  

 Therefore, the statistical tests are not used to formulate general principles by directly 

testing a hypothesis and to develop new theories. They are applied to get an overview of 

the performance and impact of the PPA in comparison with the performance and impact 

of the AG thesaurus. Furthermore, the test data are used to reveal tendencies in these 

data. The overview gained and the tendencies identified are used to provide a basis for 

better interpretation, understanding and judgement of the data: whether WOM provides 

more appropriate and useful conceptual information to the user and contributes to 

satisfactory retrieval performance.  

 

The statistical tests are carried out to test the following hypothesis:  

Ho: the test thesauri cause no differences 

Ha: the test thesauri cause differences 

 

Data collected by observation, log files and questionnaire are t-tested. On the basis of 

this t-test result, we can either reject or fail to reject the null hypothesis of differences 

between test thesauri in order to investigate whether there is a statistical difference 
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between the search results. We applied t-test instead of the Mann-Whitney test, which is 

used when the data are in continuous form and it does not have enough power when 

there is a small test population (Conover, 1998). The T-test has value for small sample 

sizes and for data, which are derived from a single population (Vanguhan, 2001). 

Furthermore, chi-square test is applied to find out whether observed differences between 

test thesauri on different variables within the same group such as sources of search 

terms are statistically significant.  

 

We do not emphasize significant testing entirely, instead, we look at other aspects of the 

data and analyse them for interesting findings: descriptive statistics in addition of 

qualitative, explicative data. In addition to descriptive and inferential analysis of data, 

we analyse quantitative data, which have emerged from the interviews. They are 

interpreted in order to determine the effect of the test thesauri on information retrieval 

performance and satisfaction. Quantitative data are grouped and presented in the tables 

on the basis of themes extracted from them. The relevant themes are presented with 

inferred statistics in order to confirm the data. 

4.8 Summary 

The objective of the dissertation is to explore and evaluate the value of work task study 

for enrichment of the thesaurus structure in retrieval. The aim is to investigate how 

information searchers use and evaluate a retrieval thesaurus based on work-task study. 

The primary evaluation criteria are usability and user satisfaction. The searcher 

evaluation is carried out as a comparison of two test thesauri, one constructed on the 

basis of work task study findings; the other one is based on the traditional approach and 

is constructed by experts within the FAO organization. However, the evaluation is 

experimental and the test procedure and search jobs are controlled. The test is controlled 

in order to ensure that valid and reliable data are collected to explore search behaviour 

and satisfaction. At the same time, it is attempted to design the work task developed 

thesaurus and the search jobs on the basis of information behaviour in order to reflect 

real-life search situations. It was attempted to simulate search jobs on the basis of real 

information needs within the information environment. Subjects are selected among 

people who need thesauri more than others and do information retrieval as a natural part 

of their work tasks.  
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For evaluating the test thesauri by analysing information behaviors, we employ a 

combination of data collection techniques due to the complex nature of information 

retrieval. Quantitative data are collected by use of observation, logging, questionnaires 

and relevance assessments and qualitative data are gathered through interviews; one 

interview was conducted after each search session ended and another one performed 

two days after the completion of the search session in which all subjects participated.  
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5 The Test thesauri  

The aim of this chapter is to describe the two test thesauri: The experimental test 

thesaurus, the Plant pathology thesaurus (PPA), constructed within this project on the 

basis of findings of the work task study, and the Agrovoc thesaurus, constructed by the 

FAO (Food and Agricultural Organization) on the basis of the classically defined 

approaches for thesaurus construction in the standards and guidelines.  The design 

represented by the work task study marks the big difference between the two test 

thesauri, and constitutes, in fact, one of the research objects to be studied in the 

dissertation.  

 

The design of the prototype thesaurus was based on a work-task oriented methodology 

(WOM). In order to identify the value of the work task study approach for the enriching 

thesaurus structure, we constructed a thesaurus on the basis of findings of a case study 

in the Section of Plant Pathology in the Faculty of Life Science, University of 

Copenhagen. The work task study was carried out in a scientific environment that is 

domain-dependent. Therefore, the work task study was approached as a domain-based 

methodology developed to investigate: 

 

• The plant pathology domain: known facts, the etiology of plant diseases, the 

paradigm 

• The information environment: actors (educational and professional background, 

search behaviour, language use), work tasks and derived information needs; 

information searching and seeking behaviour 

 

The acquisition of concepts and terms was, as the first step, carried out by the analysis 

of the domain-specific facts, the etiology of plant diseases and one of the essential 

paradigms of the domain. By studying these variables, we identified the basic concept 

categories and sub-categories for the thesaurus. Identified concept categories were later 

confirmed by the analysis of quantitative and qualitative data gathered by the 

questionnaire survey and focus group interview in the work task study. Then, the nature 

of search procedures and the research statements prepared by those carrying out the 

work tasks were recorded by the questionnaire survey. A facet analysis was done on the 
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basis of the material recorded and concepts identified were categorized into the concept 

categories. Terms were expanded in collaboration with experts in the work task context: 

experts were asked to comment on synonyms, definitions, related, broader and narrower 

terms for the selected concepts. Since experts were requested to indicate the source of 

their term suggestions, it was found that their suggestions for terms were mainly based 

on the literature. It was a literary warrant approach for the thesaurus terms that was 

applied to an extent in the present work that somewhat differed from the classic works. 

The format of extracted and suggested terms was controlled in the sources suggested by 

the 10 high ranked journals of the domain. This was done on the basis of the finding 

that journals belonged to the most important sources used people within the work task 

context. Furthermore, as a thesaurus to aid searching, other formats of terms used in 

these sources were selected for and inserted into the thesaurus. The Agrovoc thesaurus 

was also used for selection of terms in the concept category that was more related to the 

agriculture domain e.g. ‘plants’. However, this category was expanded by collaboration 

with experts similar to the other concept categories. 

 

Inspired by an ontology framework and interpreted findings of the work task study, 

relationships between terms in this thesaurus were defined specifically rather than in the 

BT, NT and RT mode. This approach was selected in order to reduce the amount of 

ambiguity problems facing searchers within this study in identifying relations among 

terms. The more specific relationships may be easier to grasp and can assist better the 

user in the process of information retrieval. The findings of the qualitative and 

quantitative data analysis of information needs, information seeking and searching 

behaviour along with the qualitative data analysis of the focus group interview were 

interpreted and fed into the design of an enriched thesaurus, which provides augmented 

conceptual content (e.g. more specific terms, more specifically defined relations, 

descriptive information, photos and linkages). As the focal point of the project is to 

evaluate the value of WOM, the constructed thesaurus is a work task based thesaurus 

designed for a specific work task context rather than an international thesaurus in the 

domain of plant pathology.  

 

All of the above features of the thesaurus were designed in a display format that was 

constructed by the topic map technology. The display mode arranged the thesaurus 

conceptual content and relationships between terms in the concept categories identified 
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and defined by the analysis of domain-known facts, analysis of information needs and 

findings from the focus group interview.  

  

In order to evaluate the value of the work-task oriented thesaurus by a comparison test, 

we selected the Agrovoc thesaurus as a control thesaurus. The Agrovoc thesaurus is a 

multilingually structured and controlled vocabulary designed to cover the terminology 

of all subject fields in agriculture and related domains including plant pathology. The 

structure of the thesaurus reflects the classical format of thesauri: For each term, a word 

block is displayed showing the relation to other terms: BT (broader term), NT (narrower 

term) RT (related term), UF (used for). 

 

Therefore, the test thesauri were different as regards the structure of concepts selected, 

their relationships and display.  

 

The present and the following chapters explore the methodology used for construction 

and evaluation of the enriched thesaurus as well as the Agrovoc thesaurus. Section 5.1 

introduces the PPA thesaurus and describes the nature of this thesaurus. It describes the 

objective and WOM for thesaurus design. The first variables studied in connection with 

this method are introduced. Second, the findings derived from the variables studied are 

discussed and subsequently the implications of the findings for thesaurus design are 

described and discussed. It is discussed how the findings are interpreted into the 

thesaurus design that is aimed to provide a structure that is more enriched than that of 

the conventional thesauri. After the treatment of these issues, the section describes how 

the thesaurus conceptual content is constructed in practice. A description of how 

defined conceptual contents for the Plant pathology thesaurus are arranged by the topic 

map technique appears in the ‘thesaurus methodology’ section. Sections 5.2 and 5.3 

introduce the classic test thesaurus, the Agrovoc thesaurus, and compare it with the 

prototype thesaurus. Section 5.4 provides a summary of the chapter. By describing the 

methodology of constructing the PPA thesaurus in practice, the chapter provides a 

background for critical discussion as regards the value of the WOM for thesaurus design 

treated in the next chapter.  
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5.1 The Plant Pathology thesaurus 

The thesaurus is a prototype, which is constructed on the basis of the overall findings of 

the work task study. The study includes the following elements: introductory 

identification of the domain known facts, the analysis of the etiology of plant diseases, 

the analysis of the disease triangle paradigm and the analysis of the information 

behaviour of the individuals acting within the work task context. Each variable within 

the WOM generates valuable information to be interpreted and then translated into the 

thesaurus design.  

 

The introductory study of the domain, the etiology of plant diseases along with one of 

the essential paradigms of the domain is carried out to gain an insight into and an 

understanding of the domain and in order to gather information to be translated into the 

thesaurus design. Besides, it is carried out to grasp basic assumptions and epistemic 

ideas in this scientific discipline, plant pathology. As a work task centred project, 

however, we did not do a detailed analysis of paradigms and the etiology of plant 

diseases. They are left for further development of the thesaurus.   

5.1.1 Introduction to the Plant pathology: known facts and the etiology of plant 

disease 

In order to develop and evaluate the thesaurus, it was necessary, as a first step, to gain 

an insight into as well as an understanding of the domain of knowledge. The knowledge 

about the known facts of a domain is mainly gained from the textbooks (Barr and 

Feigenbaum, 1981; Järvelin and Repo, 1983, 1984; Byström and Järvelin, 1995). 

Therefore, this introduction to the domain was based on two textbooks, Plant pathology 

(Agrios, 2005) and Plant pathology concepts and laboratory exercises (Trigiano, 2004).  

The text books were supplemented by conceptual definitions located in the online 

glossary of Technical terms in Plant Pathology 

(http://ppathw3.cals.cornell.edu/Glossary/Glossary.htm) and Online resources and 

databases recommended by APSnet (American Phytopathological Society). Because of 

the rapidly changing nature the domain, the latest edition of the resources was selected.  

 

According to Agrios (2005) plant pathology is “the study of the organisms and of the 

environmental factors that causes disease in plants; of the mechanisms by which these 

factors include disease in plants; and of the methods of preventing or controlling disease 
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and reducing the damage it causes”. It encompasses the study of what causes a plant 

disease; how a pathogen (disease causing organism) attacks the plant at the molecular, 

cellular, tissue, and the whole plant levels of organization; how the host (plant) responds 

to an attack; how pathogens are disseminated; how the environment influences the 

disease process; and how to manage plant pathogens and thereby reduce the effects of 

the disease on plant pathogens. 

 

Plant pathology is not a pure discipline such as chemistry, but it is an integrative science 

and profession that uses and combines the basic knowledge of botany, mycology, 

bacteriology, virology, nematology, anatomy, plant physiology, genetics, molecular 

biology, genetic engineering, chemistry, physics, meteorology, and many other 

branches of science. It profits from advances in any one of these scientific disciplines, 

and many advances in other sciences have been made in attempts to solve plant 

pathological problems.  

 

The etiological aspect of plant pathology involves observations and experiments aimed 

at identifying the causes (etiology) of specific plant diseases. Etiology is the 

determination and study of the cause of a disease (Agrios, 2005, p.891). Etiological 

aspects deal with pathogens. The main kinds of pathogens are: 

• Fungi,  

• Viruses and viroids 

• Phytoplasmas 

• Bacteria, 

• Nematodes 

• Protozoa (Agrios, 2006, p. 8) 

 

The most important works by plant pathologists are studying how pathogens display a 

greater mobility more over a large area and what environmental factors play a role in 

the development of epidemics or determining which management tactics are most 

effective in controlling or reducing the impact of a disease. They work on the processes 

by which pathogens induce a disease or may look for genes that confer resistance in a 

plant and complete most of their professional activities in a laboratory. And finally, they 

develop new products (biological control agents, chemical ones, and new varieties) that 

reduce the impact of plant diseases on producers and consumers.                                                                                                
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According to Agrios (2005) the etiological aspect of plant pathology “often depends on, 

and benefited from, improvements in methodology and instrumentation”. These 

methodologies and instruments could be “the electron microscope, special nutrient 

media, density gradient centrifugation, electrophoresis, the development of serological 

technique, the polymerase chain reaction (PCR), and the development of DNA probes 

and other nucleic acid tests and tools”  (Agrios, 2005, p.46). 

5.1.1.1 Findings from the study of the known facts of plant pathology and the etiology 

of plant diseases and their implications for thesaurus design 

The analysis of the consolidated body of knowledge existing within a domain, which is 

mostly presented in textbooks, could provide valuable information for thesaurus design. 

In the present work, the reliance on and use of these books constituted a complementary 

study in addition to the work task analysis approach. Findings were interpreted in a way 

that could be used for designing an enriched thesaurus. 

Concepts and terms, concept categories. It became clear from the introductory study 

of the domain that the thematic contents of the thesaurus should be so arranged that it 

displays a conceptual structure that includes the following subject-specific elements: 

diseases of plants, pathogens that causes diseases and methods and instruments for 

control diseases.  

 

The findings from an introductory study of the domain suggested the basic concept 

categories to be included in the thesaurus as follows:  

• Plants  

• Diseases 

• Pathogens 

• Genes 

• Control methods 

 

We consider the above categories as conceptual categories for the thesaurus. These 

categories were revised at a later stage by taking into account and drawing upon other 

findings generated by the work task study. Furthermore, the study of the domain’s 

known factual knowledge provided us with some basic concepts of the domain to be 

included in the thesaurus. Conceptual elements from the explanations of the domain in 

the texts were extracted in order to present the basic features of the domain by the 

concepts. Table 5.1 shows a list of some extracted conceptual elements and the concept 
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categories that they belong to. Concepts were facet analyzed28 by the Agrovoc 

thesaurus. 

Table  5.1 An example of extracted concepts and their concept category 

Conceptual element Concept category 

Fungi Pathogens  
Nucleic acid Chemicals 
Viroids Pathogens 
Biocontrol agents Control methods 
Pathogen Pathogens 
Viruses Pathogens 
Phytoplasma Pathogens 
Protozoa Pathogens 
Bacteria Pathogens 

 

It was discussed that improvements in methodologies and tools impact on the researches 

that are carried out within the domain. As a consequence, changes in the nature of 

research affect the terminology of the domain by bringing up new concepts and terms, 

and/or making some terms obsolete. Every time a new entity is discovered, this entity 

becomes a candidate for being entered as a new term in the thesaurus. Also, every time 

a new gene structure is revealed, it is a new attribute of that entity and becomes a 

candidate for a semantic relation in the thesaurus. For instance, by DNA probes and 

molecular biology techniques, new genes are revealed for the control of diseases or new 

genes are revealed as the pathogen of the diseases. This feature was considered in the 

design of the thesaurus by: 

1. Providing a description for the obsolete or changed term  

2. Providing the possibility of commenting on or criticizing terms by the 

researchers (see figure 5.1 and 5.2 as examples for suggesting on the 

thesaurus)29. 

 

 

                                                 
28  Facet analysis is a methodology that to some extent analyzes a domain from a logical perspective. It 
sorts the terms in a domain of knowledge into “homogenous, mutually exclusive facets, each derived 
from the parent universe by a single characteristic of division… every distinctive logical category should 
be isolated, every new characteristic of division should be clearly indicated.” (Vickery, 1960a, p.12) 
Facet analysis is, thus, “conceptual analysis of the subject matter” (Vickery, 1960a, p.20) and, hereby, 
provides a structure for the terminology of a domain based on some priory principles. 

 
29 (See more details in section 5.1.6.2) 
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  Figure  5.1 Searchers suggested issues for thesaurus development 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure  5.2 Issue suggesting and tracking page of the thesaurus  



Chapter5: The test design 

 127 

 

Relationships. The dynamics and the rapidly changing nature of the domain exert an 

influence on the terminology of the domain and, accordingly, lead to changes of the 

type of semantic relations between concepts. Not only do they affect the terminology of 

the domain but the classification and organization of concepts are influenced as well. 

When it is discovered that an organism causes a pathological state in another organism, 

this implies a semantic relation that is a candidate for a kind of semantic relation 

between the two organisms, entities or species. This feature was considered in the 

design of the thesaurus by defining specific relations between concepts that denote 

changes in the terminology, specifically, instead of deleting obsolete terms and 

replacing them by new terms.  

Example: 

resistance response genes <replaced by>     defense response genes  

defense response genes       <replaces>        resistance response genes 

5.1.2 The paradigm in plant pathology 

Paradigms in the domain represent the most general principles and theories that can 

explain information behaviour and which again provide guidelines for evaluating 

information system performance (Hjørland, 2002). Therefore, in order to design a 

thesaurus the performance of which would later be evaluated, we explain one of the 

essential paradigms in the domain that was translated into the enriched thesaurus design. 

The disease triangle paradigm has been recognized as an essential paradigm in the 

domain of plant pathology for many years (Francl, 2001). Furthermore, respondents in 

the focus group interview referred to it (see Appendix 25, p.436). 

 

The disease triangle paradigm is recognized as the learning object resource and one of 

the most important fundamental concepts in teaching and studying plant diseases for 

plan pathology. It serves as a tool for introducing people to advanced concepts on how 

diseases develop and the significance of plants diseases in the environment (Curtis, 

2004). On the basis of this paradigm, a disease that is caused by a biotic agent 

absolutely requires the interaction of three components: a susceptible host (plant), a 

virulent pathogen, and an environment favorable for disease development. Conversely, 

the plant disease is prevented upon elimination of any one of these casual components. 

In a qualitative sense, the disease triangle concisely illustrates the phenomenon of plant 
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disease as occupying the interior space of a triangle with the three essential factors at 

the vertices.  

 

It is a visual diagram used to explain the development of plant disease (see Figure 5.3). 

In order for a disease to occur, a pathogen must interact with a host (plant). If these two 

components do not come into contact, the disease cannot develop. However, the 

development of the plant disease is further regulated by environmental conditions, with 

ideal conditions favoring the development of the disease and unfavorable conditions 

deterring the disease.  

 

These three components make up the plant disease triangle: 

 

Host. A host or plant is infected by the pathogen. There are different levels of 

susceptibility, which include immune, susceptible, and resistant. Immune means that the 

plant cannot be infected. Susceptible means that the plant can be infected. Resistant 

means that the plant may or may not be infected and that the plant is able to prevent the 

pathogen from completely killing the plant. In other words, the plant may be infected, 

but at the time of infection the plant produces inhibitory/defense compounds that kill or 

prevent the spread of the pathogen.  

 

Classification of plants has been a subject of constant interest over the years, since the 

time of Darwin till recently in use Cladistic and Domains taxonomies. These 

taxonomies of plants not only affect the way that plants are grouped but also affect the 

way that plants are labeled and related semantically to each other. For instance, the 

scientific name of a plant is defined on the basis of the group that the plant is related to 

and it is changed as a result of the altering processes affecting the plant taxonomy.  

 

In spite of the fact that plants are classified now according to the Cladistic taxonomy 

(Sang, Crawford and Stuessy, 1997), new molecular phylogenetic techniques produce 

new data that clarify taxonomy, especially at the level of genes and above, resulting in 

changes in the circumstances of genera. Therefore, they have affected plant taxonomies. 

However, despite the advances of molecular biology and the knowledge of phylogenetic 

relationships, a new taxonomy of plants is still incomplete. Thus, all the necessary 

information for a completely phylogenetic classification system is not yet available. 

Researchers at the research front (e.g. Mamarabadi, 2007, p19) also discuss problems in 
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the nomenclatures and classification in their field. In fact, many groups are poorly 

known and for some “… Cladistic analysis can yield only the most tentative hypothesis, 

subject to drastic change as new relatives are encountered” (Sang et al., 1997). 

Therefore, there is a lack of a completed taxonomy of plants in this domain because 

current nomenclatures and vocabularies fall short in incorporating and reflecting recent 

scientific developments along with new techniques and methods in this domain. 

 

Pathogen. A pathogen is a living organism, which infects a susceptible plant. The 

severity of disease is regulated by the pathogenicity and virulence of the pathogen, with 

the level of pathogenicity /virulence determining the aggressiveness of the pathogen 

(pathogenicity is the ability of an etiologic agent to induce clinical disease in a plant; 

virulence is mortality resulting from cases of clinical disease. Virulence can be 

expressed as the Case Fatality Rate). 

 

Environment. Environmental conditions that favor the development of diseases are 

those conditions that encourage the growth and virulence of the pathogen and 

discourage the growth and defense reactions by the plant.  

 

 

Figure  5.3 The plant disease triangle. The three necessary causal factors of disease are positioned at 

the vertices. 

 

Since all plants can be considered hosts and a number of pathogens survive in the 

landscape, it is usually the environment that regulates the severity and incidence of 

disease. However, the severity and incidence of diseases are also determined by the 

susceptibility or resistance of the plant and the virulence of the pathogen. 
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5.1.2.1 The plant disease paradigm from the perspective of thesaurus design: findings 

Concepts and terms. We observed that according to this paradigm three components of 

‘pathogens’, ‘plants’ and ‘diseases’ are essential concept categories in the domain. For 

example, powdery mildew is a common disease of lilac, causing a white, dusty coating 

on the leaves in mid to late summer.  In order to have this disease, three things are 

required: the plant (a susceptible lilac), the pathogen (the powdery mildew fungus, 

Uncinula necator), and a favorable environment (in this case, humid but not wet 

conditions and moderate temperatures). The following four components are basic 

subject-specific elements to be included in and reflected by the thesaurus: plant, 

pathogen and environmental condition and disease.  

 

As regards ‘environmental conditions’, by reviewing environmental conditions that 

cause different diseases in plant, which are described by Agrios (2005), we noted that 

environmental conditions are presented in a descriptive manner rather than by a set of 

specific terms. Sometimes, however, they are presented by terms such as ‘darkness’ and 

‘shade’. Although the presentation of descriptive information may make the thesaurus 

more similar to an encyclopaedia, there are good reasons for presenting environmental 

conditions in the descriptive manner since the thesaurus has as one of its aims to 

enhance conceptual understanding. Thus, the descriptive approach is preferable in this 

respect because you can say that users are provided with a better understanding of the 

disease under study. Furthermore, in the cases that the environmental conditions are 

presented by terms, descriptive information on these serves as a method for controlling 

the terms. For instance, environmental condition for disease of Apple scab is described 

as: “Ascospores geraminate and cause infection when kept wet at temperatures ranging 

from 6 to 26 ºC. For infection to occur, the spores must be continuously wet for 28 

hours at 6ºC, for 14 hours at 10 ºC, for 9 hours at 18-24ºC”(Agrios, 2005,p.506). While 

quantitative scales, for instance, can be presented as terms (e.g. >18°C<24°C) 

representing environmental conditions for the diseases and can be searched as well. 

Therefore, environmental conditions in this thesaurus are presented by descriptions as 

well as by systematic sets of terms corresponding to the “environmental condition” 

facet. 

 

Relationships. By analysis of the triangle of a given disease – in addition to identifying 

essential concepts of the disease – we could establish relationships between these 

concepts for the thesaurus.  
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The disease triangle paradigm provided us with a clearer picture of how these essential 

components are related to each other and hereby the paradigm allowed us the 

opportunity of defining specific semantic relationships. For instance, the semantic 

relation between Pathogen and plant was defined as pathogen is defined by Agrios, 

(2005, p. 80): 

 

Pathogen              <infects>                plant 

Plant              < is infected by>           pathogen  

5.1.3 The methodology of work task study 

Identifying one of the essential paradigms in the field as well as some generally 

accepted knowledge on the domain as part of WOM provided us a general overview of 

some disciplinary key elements of relevance to the thesaurus design and to the overall 

process of determining basic concept categories or facets for the thesaurus. In order to 

study work tasks and related variables, two approaches were adopted. In addition to the 

qualitative approach, for studying and recording aspects of human behaviour, the study 

used a quantitative approach to collect a broad data set (Fidel, 1993) consisting of: 

1. Questionnaire survey 

1. 1 Content analysis of actors/subjects’ search tasks and research topics  

2. Group interview  

5.1.3.1  Questionnaire survey 

Purpose. The purpose of the questionnaire survey was to obtain a general and broad 

picture of the information behaviour in the Section of Plant Pathology, Department of 

Plant Biology at the Faculty of life science at the University of Copenhagen. The 

questionnaire sought to gather information about the actors and performers of the 

information environment, the work tasks and the derived information needs along with 

the information resources and the actors’ information searching behaviour.  

 

Choice of respondents. Questionnaires were distributed to all staff members of the 

Plant Pathology Section by e-mail. As the population of the information environment 

was small (22 persons), the questionnaire was administered to all active within this 

environment. Students including Master and PhD students were included in the test 

population with the aim of identifying the group who would benefit from the thesaurus 

and, accordingly, designate future users of the thesaurus. This selection of the 
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participants, covering students and staff, gave us an opportunity to collect more 

qualified data. It also served to contribute data on students’ information behaviour 

compared to or contrasting researchers’ information behaviour and to be considered in 

the thesaurus design well. The questionnaire was circulated in cooperation with the head 

of section who added an introduction to it.  

 

Design of the questionnaire. The questionnaire (Appendix 1) included 16 questions, 

divided into five parts that were formulated to respectively investigate: 

• Actors: position, educational and professional background, professional 

experience  

• Work tasks: work activities and responsibilities, type of research, subject areas, 

information dependency 

• Information needs: nature of needed information, importance of information, 

subject areas 

• Information searching behaviour: frequency of information searching, problems 

in information searching, search tactics and types of search terms 

• Sources and channels: sources and channels used to retrieve information, 

resources relied on for improving knowledge on subject areas and information 

needs, and sources used to find appropriate search terms 
 

Data analysis. The educational and professional background and current activities of 

the respondents were analyzed quantitatively in order to gain an insight into the subject 

knowledge and professional experience of those active within the work context. The 

aim was to identify and select representative persons for the focus group interview. 

Collected data as regards work tasks were analyzed by Byström and Järvelins’ (1995) 

framework. Also, Tushman’s framework (1978) was used for analysing and coding the 

work task that is research. These frameworks were drawn upon for the analysis of 

information behaviour and information needs of those performing within the work task 

context.  

5.1.3.1.1 Actors’ search tasks and research topic content analysis 

We observed the important role of researches on the terminology of the domain in the 

introductory study of the domain. In the questionnaire, respondents were asked to 

briefly describe their research projects and areas as related to their projects. They were 
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also asked to explain an information need that they had experienced lately. The 

collected data were then content analysed to gather an understanding of participants’ 

ways of approaching the thesaurus and its features in a terminological and semantic 

respect. First, the terms from the research activities (research projects) and information 

needs of researchers gathered by the questionnaire and group interview and concepts 

were extracted. Then terms were analysed on the basis of the concept categories. 

Concept categories were developed by the overall findings of the work task study. 

Collected terms were facet analysed by different tools.30 

 

Table 5.2 shows how the search statements of one of the respondents were divided into 

terms and how terms were assigned to the categories of concepts. The vocabulary across 

the information retrieval tasks and research activities were compared to the vocabularies 

suggested by the first ten high-ranked journals in the domain (see Appendix 22 for the 

list of journals and Appendix 24 for suggested sources by journals) for selecting the 

format of terms for the thesaurus31. 

Table  5.2 An example of search jobs, extracted words and assigned concept category.  

Search statement Query term Category 

 

Searching for the effect of chemical control like 

nitrogen, urea and other chemicals on scab 

(venturia inaequalia) of apple.  

 
Scab 
 
Venturia inaequalia 
 
Apple 
 
 
Urea 
 
Nitrogen 

 
Diseases 
 
Pathogens 
 
Plants 
 
 
Chemicals 
 
Chemicals 

5.1.3.2 Focus group interviews 

Purpose. The purpose of the interview was to follow up on the findings from the 

questionnaire: to validate, extend and get more detailed information about the 

questionnaire data. Furthermore, the aim was to collect more data as regards their 

thesaurus use and especially to provide a situation in which, by an interactive discussion 

                                                 
30 (See more details in section 5.1.4.7.1). 
31 (For more details see section  5.1.6.1.1) 
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among participants, we are enabled to find out about their demands in relation to an 

enriched thesaurus. Using the methodology of the qualitative research interview, details 

on participants’ oral communication and the group-based discussion of their work tasks, 

information use and search behaviour were recorded. The assumption was that active 

discussions in a group of homogenous people provides the opportunity to collect 

accurate information and genuine views by hearing directly how members of the target 

people feel, live and think about information systems and specially thesauri. This 

information is useful for developing the design of the thesaurus that people in this 

domain really need.  

 

Choice of Respondents. For the interview, a group consisting of six representative 

persons was chosen according to their profound knowledge of the work domain and 

search experience, which was ascertained by the analysis of their answers in the 

questionnaire. The focus group interview was based on an interview guide (see 

Appendix 23) structured into six categories of questions to be discussed:  

• Participants (position, work tasks, information use, language use) 

• Information needs 

• Information resources 

• Search behaviour 

• Search problems 

• Search aids and specially thesaurus use 

 

Data analysis. Designed questions in the interview guide (see Appendix 23) were 

discussed in the group interview. Collected data were analysed qualitatively for 

complementing our findings of the questionnaire.  

In order to achieve an improved thesaurus design, it is necessary to get an insight into 

users’ demands and to identify how they find out about the current thesauri. Therefore, 

in the final part of the interview, respondents were asked to look up the Agrovoc 

thesaurus. We aimed to grasp their demands and suggestions for the development of the 

thesaurus prototype32. The interview was carried out at the Plant Pathology Section 

during three hours and recorded (see Appendix 25 for transcribed focus group 

interview). 

                                                 
32 (See Table 5.9 for respondents’ suggestions for the thesaurus development) 
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Data collected through the focus group interview were quantitatively analysed to 

validate, extend and get more detailed information about the questionnaire data. The 

qualitative data provided valuable data to be interpreted for thesaurus design. 

5.1.4 Findings of the information environment study  

Collected data by the different study methods provided a general picture of the 

information environment. From the starting points of studying the domain until doing 

the pilot usability study, the picture of the domain was sequentially developed by 

applying new knowledge.  

 

As assumed, the information environment study of the work task added to our 

knowledge of the work context of the thesaurus in a way that made it possible to define 

the scope and the structural design. Especially the focus group interview was helpful in 

providing a background of the realities and demands within the domain.  

 

The findings from the questionnaire survey were coupled with complementary findings 

derived from the focus group interview and thus provided us with a picture of the 

common conceptual search problems in this information environment.  

5.1.4.1 Respondents  

Subject experts were chosen as respondents because of their demonstrated subject 

expertise and their academic and professional background and experience, which can be 

taken as evidence that they have acquired a clear picture of the domain. They covered 

graduate students, PhD students, professors and research assistants. All 22 respondents, 

including persons who were selected for the interview, were academic staff members; 

six were PhD students, two were professors, six were Assistant professors, seven were 

associate professors and one was Master’s student (see Table 5.3) 

Table  5.3 Position of respondents. 

Position Total % 

Master student 1 5 
PhD  6 27 
Associate Professor 7 32 
Assistant Professor 6 27 
Professor 2 9 
Total 22 100 
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All respondents reported research as their main activity. Furthermore, some persons 

mentioned teaching; training, supervision and administrative works as their secondary 

activities (see Table5.4). 

Table  5.4 Responsibility and work experience of respondents. 

Responsibilities Total % 

Research 22 100 
Teaching 11 50 
Training 8 34 
Administrative Works 5 24 
Supervisory 9 36 

 

Students’ (including Master and PhD students) work experiences were fairly limited 

(under 2 years). The work experiences of other members range from ≤ 5 years, 6-10 

years, 11-15 years and > 15 years. Only students have less than 2 years experience (see 

Table 5.5).   

 

Table  5.5 Work experiences of respondents. 

Work experience Total % 

2< 7 31 
2-5 1 5 
5-10 5 23 
10-15 5 23 
15-20 2 5 
20-25 1 5 
25-30 2 9 
Total 22 100 

 

The educational and professional backgrounds of respondents were related to 

agricultural science, but not necessarily to the plant pathology sub-discipline, although 

the preceding Master’s degrees earned by PhD students and PhD degrees possessed by 

professors were all in plant pathology.  

5.1.4.1.1 Findings of respondents analysis for thesaurus design 

We identified research as the main activity of respondents. There is no doubt that the 

thesaurus that we were going to design should provide sufficient knowledge for 

supporting information needs for research activities. Therefore, we designed the focus 

group interview to collect data on respondents’ information needs and information 

seeking and searching behaviour as related to their research activities.   
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5.1.4.2 Findings concerning work tasks 

To know about participants’ work task, data were gathered about participants’ work 

tasks including their work task outcomes, processes and information requirements. The 

aspects and areas were compared by the characteristics defined for researchers solving 

complex work tasks (Byström and Järvelin, 1995; Campbell, 1988; Hart and Rice, 1991; 

Järvelin, 1986; MacMullin and Taylor, 1984; Tiamiyu, 1992; Tushman, 1978; Zeffane 

and Gul, 1993).  

 

In analyzing participants’ self-reports of their specific work tasks, it became clear that 

although they were well versed in their field and quite familiar with their work tasks, 

they possessed a less-than-impressive familiarity with tasks results, working processes 

and information requirements at previous stages. It is due to the fact that while doing 

their research, they have to change processes for several times and for some specific 

reasons. They may, for instance, encounter new questions, become aware of the 

inadequacy of methods or get to know about the advent of new techniques with more 

capability and so on. Therefore, it can be concluded that their main work task, research, 

is characterized by great complexity. 

 

Tushman’s framework provides a feasible approach for categorizing research that can 

be defined as a complex work task. He categorizes R&D projects into four complexity 

classes (from the basic research as the most complex to the technical service as the 

least complex one). These four categories are defined as basic research, applied 

research, development, and technical service research. Respondents were asked to 

select the category that best characterized the objective of their project. It was clear 

beforehand that the fourth kind of research in Tushman’s categorization was not related 

to participants’ projects; thus it was not included in the present investigational context. 

As it was possible for respondents to indicate a combination of different types of 

research, the nine possible answers were scored along a single scale research ranging 

from completely basic research to completely developed research.  

 

The results showed that the types of research that respondents had been involved in 

could be grouped under five headings: Applied, Basic, Applied & Basic, Applied & 

Development, and Applied, Basic & Development (see Table 5.6). The analysis result 

demonstrates a high complexity of work tasks in the information environment with a 

distribution of types of research that includes Basic research (28%) as the most frequent 



A survey of user's perception and satisfaction with work oriented thesaurus designs 

 138 

one followed by Applied, Applied & Basic, Applied & Basic & Development, Applied & 

Development with each of them accounting for 18%. The respondents did not specify 

Development research as a type of research that they are engaged in.  

 

Table  5.6 Research category and frequency 

Research category Total % 

Applied 4 18 

Basic 6 28 

Applied & Basic 4 18 

Applied & Development 4 18 

Applied & Basic & Development 4 18 

Total 22 100 

  

The overall finding of the above analysis is that because of the equal ratings for most of 

the work tasks being compared, a division by or differentiation into work tasks does not 

seem worth pursuing in this context. Therefore, there seems to be only one kind of work 

tasks, research, that really counts here and it can be characterized as a highly complex 

work task. 

 

Teamwork is another work task characteristic to the respondents. It affects their 

information searching and seeking behavior considerably. A team consists of people 

with similar interests who are experienced in their field and work on projects that are 

mostly funded by research organizations. 

5.1.4.2.1 Findings of the work task analysis for thesaurus design 

The findings regarding respondents’ educational and professional experiences were not 

applied directly to thesaurus design; rather findings were drawn upon for designing 

other variables of the work task study: findings on respondents’ professional and 

educational experiences contributed sufficient knowledge for picking out representative 

persons who could provide us with knowledge through the group interview. Details on 

respondents’ activities constituted a basis for conducting the analysis of their 

information needs by examining these activities.  

 

Future users of the thesaurus. It was found that respondents’ search tasks are chiefly 

related to their research activities. Although they are performing other work tasks as 
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well, including teaching and administrative work, they do not constitute their main tasks 

in terms of searching. Through an analysis of work tasks we identified future users of 

the thesaurus: a group of homogenous people whose main activity is research, which 

stands out as a complex work task.  

 

Source of terms. As explained in the in the introduction to the domain, researchers are 

affected by the development in methodologies and instruments when carrying out their 

research activities. These developments exert an influence on their research and the 

terminology of the domain is shaped as a consequence of their research efforts: new 

terms are invented and some terms become obsolete. Therefore, research activities in 

the domain constitute sources for getting to learn about the terminology of the domain. 

Thus, for the acquisition of concepts and terms for the thesaurus, we analyzed the 

contents of researchers’ research activities (see Section 5.1.4.1.1 and Section 5.1.6.1.1).  

5.1.4.3 Information behavior  

In illuminating the aspects of the respondents’ searching behaviour that have a bearing 

on thesaurus design, special consideration was given to isolating those aspects of their 

work tasks that were ambiguous and could not be identified by the questionnaire survey. 

Hence, an effort was made to identify these aspects of ambiguity through the discussion 

in the group interview session. The result revealed that respondents’ high complexity 

work task affects their information searching and use: they are developing new methods 

and processes and, thus, investigating new and unknown topics. When they are looking 

for information to fill a specific need, they have no particular difficulty in locating 

relevant information, especially on the Web, by using general search engines. 

Nevertheless, it is inevitable to retrieve a large set of literature items that they have to 

review and select among and it is sometimes, and for some of them, a real problem in 

the information retrieval process (see Appendix 25, p. 420).  

 

It was identified that respondents’ search terms are very specific and for this reason they 

do not get many hits, although the situation is not the same to students (see Appendix 

25, p.420). Respondents participating in the interview that had a solid knowledge of the 

work domain and had developed search experience reported that their experience and 

mastery of the subject was a help to them in finding relevant information on the Web or 

in databases (see Appendix 25, p.437). They search for information by specific search 

terms and broadening search terms or locating information by related terms is not 

helpful for them. However, when we provided them with an introduction to the 
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thesaurus they expressed a preference for applying thesauri for finding synonyms (see 

Appendix 25, p.425, 429).   

5.1.4.3.1 Findings of the information behaviour analysis for thesaurus design 

Conceps and terms. It was found that people within the information environment 

search information by specific search terms and search on new and unknown topics. The 

findings could be translated into the thesaurus design context by incorporating more 

specific concepts and terms instead of broad terms.  

 

Relationships. One possibility for offering specific terms is to systematically design 

relationships between terms. Specific terms could be made available to the user by 

presenting to them how specifically these terms are related to other terms and therefore 

defining semantic relationships plays an important role here. In order to achieve this, 

semantic relationships in the prototype thesaurus were defined specifically33. It seems 

helpful, especially to users who are not well versed in the topics in the way that experts 

are. 

5.1.4.4 Information needs 

The importance of investigating information needs as derived from work tasks has been 

emphasized by Soergel (1985), Pejtersen and Fidel (1995) and Lykke Nielsen (2000). 

According to Lykke Nielsen (2000) acquiring this type of knowledge on work task-

specific informational needs may help the thesaurus compiler define the topical focus of 

the thesaurus and make decisions regarding the main function of the thesaurus: what 

subject areas to cover; what type of and how many concepts to include and what 

viewpoint and understanding to represent. 

 

The interview session generated helpful information to be translated into the thesaurus 

design process. It was found that respondents in most cases have a clear picture of their 

problem and derived information needs. However, in the interview they mentioned that 

sometimes they are facing problems in formulating information needs. Hence, their 

information needs can be characterized as ‘conscious’ and ‘muddled topical needs’, or 

                                                 

 33 (See more details in Section 5.3.2) 
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ill-defined information problems’34 (Ingwersen, 1992, p.117). Through the interview we 

discovered that respondents’ research work is about plant diseases and mainly on 

pathogens that cause these diseases: bacteria, mycoplasma, viruses, nematodes and 

specifically fungi. For their research work, they look for information on new and 

unknown aspects of plants, pathogens, genes and the methods of controlling these 

diseases (muddled information needs).  

  

In line with Barr and Feigenhaum (1981), Järvelin and Repo (1983, 1984), and Byström 

and Järvelin (1995) the various types of information (as thing when recorded or as 

knowledge when seen as the focus of knowledge acquisition35) were classified as 

problem information (PI), domain information (DI), and problem solving information 

(PSI) (e.g. Barr and Feigenbaum, 1981). This problem-solving classification approach 

was considered because the results are used for designing a thesaurus; and a thesaurus 

as a system is mostly used in the problem solving context (Soergel, 1985): to enhance 

and enrich the conceptual information related to a problem to be solved. In this view, 

information is categorized into domain information (e.g. known scientific facts) 

problem information (problem characteristics) and problem-solving information (i.e. 

expertise in problem treatment).  

 

Byström and Järvelin (1995) describe these information needs by sources that maintain 

these types of information. Therefore on the basis of this description of information 

needs in Byström and Järvelins’ framework, respondents’ information needs (PI, DI and 

PSI) were identified by asking respondents two questions about information that they 

need together with the vehicles and sources that they use for finding this information 

(see Appendix 1, question 10 and 12). It was found that their information needs were 

mainly PSI and DI needs for Research activity.  

                                                 
34 Ingwersen (2002) classifies information needs in IR into three fundamental types: 

1. “Verificative needs, or locational information problems, i.e. the user wants to verify or locate 
items, e.g. specific [or a list of client addresses].  

2. Conscious information needs, i.e. the user wants to clarify, review or pursue aspects of known 
subject matter. 

3. Muddled topical needs, or ill-defined information problems, i.e. the user wants to explore some 
new concepts or concept relations outside known subject matter” (Ingwersen, 1992, p. 17). 

35 Buckland (1991) discusses information as thing (i.e. recorded knowledge), knowledge 

(Personally believed by somebody) and process (becoming informed, a change in knowledge). 
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Overall, domain information and problem solving information were identified as the 

types of information needs most frequently expressed by the respondents. Findings 

correspond with the research findings reported by Byström and Järvelin (1995) who 

found that as task complexity increases, the need for domain information and problem 

solving information grows as well. These observations are important in considering the 

quality of information that has to be presented in the thesaurus. For instance, while it is 

necessary to consider domain information that is represented by known facts along with 

basic concepts of a domain, for inclusion in the thesaurus, problem-solving information 

has to be included as well. These types of information are related to the methods of 

tackling a problem. 

 

5.1.4.4.1 Findings of information needs analysis for thesaurus design 

 

Concepts and terms. From the group interview, we discovered that the actors mainly 

look for information on new and unknown aspects of pathogens, genes and methods of 

control diseases (see Appendix 25, p.436); i.e. concepts that we identified from our 

study of the body basic knowledge within the domain as being identical to the core 

concepts of the field.  

 

Source of terms.  Our understanding of respondents’ information need that mainly 

covers new concepts regarding genes, pathogens and methods of control in addition to 

determining the type of concepts, which had to be included in the thesaurus, determined 

the sources that had to be used for selecting terms. This issue is discussed in more 

details in connection with sources that people use for satisfying their information 

needs.36. 

 

In summing up, the analysis of information needs confirmed our findings regarding: 
 

                                                 
36 (See section 5.6.1.1) 
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• The topical focus of the thesaurus that are determined by the introductory study 

of the domain, known facts and Etiology of plant diseases and paradigm of the 

domain 

• The concepts to be represented: new concepts should be identified by keeping an 

eye on current research activities and by scanning/reading journal papers  

• The quality of information to be represented: domain information and problem-

solving information. 

Domain information consists of known facts and basic concepts of the domain and 

problem-solving information is related to the methods of problem treatment. Known 

facts are basic concepts of the domain that could be listed in the thesaurus and in most 

cases derived from textbooks (Barr and Feigenbaum, 1981; Järvelin and Repo, 1983, 

1984; Byström and Järvelin, 1995). Byström and Järvelin (1995) describe domain 

information and problem-solving information by giving examples: 

 

      “Domain information consists of known facts, concepts, laws and theories in the 

domain of the problem. For example, in bridge construction, information on the 

strength and thermal expansion of steel constructs belongs to domain information. 

This is typically tested scientific and technological information published in journal 

articles and textbooks. Problem solving information covers the methods of problem 

treatment. It describes how problems should be seen and formulated, what problem 

and domain information should be used (and how) in order to solve the problems. 

For example, in bridge construction, the design engineer's heuristics concerning the 

pros and cons of various bridge design types constitute problem solving 

information. It is instrumental information and typically available only from 

knowledgeable persons (or experts).” (Byström and Järvelin, 1995, p. 7-8) 
 

On the basis of these definitions and examples, identified core concept categories, i.e. 

plants, diseases, pathogens, environmental conditions could be considered as domain 

information as they were identified as belonging to the accepted body of fundamental 

knowledge of the domain and methods of disease controls could be considered as 

problem solving information. Agrios (2005) provides a comprehensive list of control 

methods that are classified as: biological methods, physical methods, cultural methods 

and chemical methods (Agrious, 2005). Chemical control or use of chemical 

compounds is one of the most common means of controlling plant diseases in the 
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domain (Agrios, 2005,p.356). Chemical compounds were identified as one of the main 

categories of users’ information needs too. Therefore, we assigned the compounds to 

the concept category of ‘chemicals’. Other methods of control are given for diseases, 

but as they are presented by descriptions rather than set of terms, they were considered 

as types of information on diseases. 

5.1.4.5 Language use 

When active within the context of a multidisciplinary domain, people use several 

specialized languages for communicating with their colleagues. At the same time, there 

is a dominant specialized language or special technical terminology in the Section. In 

this domain, terminology consists of terms that people use in a way that is different 

from other domains. There are shared terms with domains like microbiology, biology, 

agriculture, and genetics, but the meaning of terms are different in each of these 

domains. For example, the meaning of hybridization in plant pathology is different from 

its meaning in agriculture, chemistry, genetics and other domains (Collinge, 2006) (for 

different meanings of Hybridization, see footnote on page 75).   

 

It was identified by the interview that during years a lot of terminologies without any 

change have been entered in the plant pathology domain from other disciplines, and 

some terminologies have been adopted and defined differently by people in this domain 

(see Appendix 25, p.430). Virulence, for instance, has three different meanings in the 

plant pathology, because it comes from medical pathology. In these cases, the problem 

is raised when some people who are not sufficiently knowledgeable about these terms 

want to search for information about them. Thus, people within the work task context 

use textbooks or dictionaries of other domains like medicine and biochemistry or 

collaborate with experts in other domains to improve their knowledge on new and 

unknown terms. However, when two different fields use the same terms differently, 

these terms are not as obvious for unprofessional people as for professionals who know 

them, although sometimes it raises problems for professionals too (see Appendix 25, 

p.437, 420). It was also found that there are some techniques and methods that they 

have in common with other domains (see Appendix 25, p.418, 430), but it is difficult for 

them to find these shared techniques in their field. However, for new techniques they 

receive some commercial kits that are informative enough for them. 

 

It was identified by the interview data that ‘genes’, ‘chemicals’ and ‘plants’ are the most 

important categories of terms that they search for (see Appendix 25, p.423). In most 
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cases, these terms have several names, consisting of scientific names, common names, 

generic names, chemical names and/ or trade names. Respondents believed that 

searching on each of these names would have as result that they retrieved different 

records (see Appenix 25, p. 420, 421). Therefore, these different names should be 

presented in the thesaurus because it may be difficult for users to recall these terms. For 

experts, trade names are as important as scientific names because some concepts like 

new chemicals are introduced for the first time by their trade names.  

5.1.4.5.1 Findings related to the language use for thesaurus design 

Concept and terms. The language use within this information environment implied the 

reliance on special terminology that is used for communication with colleagues within 

the work task context. Identified by the group interview study (Appendix 25, p.423, 

436), the terminology included specific and technological terms on plants, pathogens, 

diseases, chemicals and methodologies for control diseases and chemicals. In most 

cases, these terms have several labels covering scientific names, common names, 

generic names, symbol names, chemical names and/ or trade names. In order to properly 

reflect the specific language use of the information environment, the thesaurus should 

represent these different names. Although, the scientific versions of terms are used 

within the information environment, the thesaurus has to be capable of suggesting other 

names as alternatives, which could be entered for information retrieval purposes. It was 

also found out that for some concepts like ‘chemicals’, the trade name is more important 

as chemicals are introduced the first time to the searchers by the trade name.  

 

Therefore, we coined different possible names that concepts could have. Instead of 

referring from one name to the other names as with the classic format of thesauri, 

different names of concepts are shown to the users in a strict way. Figure 5.4 shows 

different names defined for concepts in this thesaurus and Figure 5.5, as an example, 

shows how different names of a chemical are represented. 
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Figure  5.4 The list of names defined for concepts in the Plant Pathology Thesaurus  

 

 

Although there are many sources available for locating trade names and it is now 

possible to provide linkage to the semantic tools containing these names, but within this 

context we believe that a thesaurus, as a semantic tool, has to present these names as 

synonyms. However, it has to be studied how these names are applied by users in the 

search processes and how the application of the names affects the information retrieval 

performance.  
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Figure  5.5 An example of the method of representing names of a concept in the Plant Pathology 

thesaurus  

Furthermore, the language of the domain includes terminologies from other domains. In 

order to represent these terminologies in the thesaurus, one possibility is to provide 

linkage to other semantic tools like thesauri in other domains. Since these search aids 

must be expected to be available for consulting within the information environment, the 

thesaurus system has to provide the possibility of linkage between the thesaurus terms 

with other sources such as thesauri related to other databases.  

5.1.4.6  Sources  

Two kinds of questions were asked in the questionnaire and discussed in the group 

interview as regards sources used by the participants. The questions considered: 1) 

sources for selection of terms and for expanding their knowledge on search topics in 

query formulation and expansion, and 2) sources for information retrieval  

5.1.4.6.1 Sources for query formulation and expansion 

We identified the role of the thesaurus in the process of query (re) formulation by 

asking some questions about sources that those participating in our study typically use 

to improve their knowledge on topics, and especially sources that they use in order to 

find appropriate search terms (see Appendix 1, question 14 and 16). For broadening 
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their knowledge on topics, they selected a range of information resources including 

dictionaries, encyclopaedias, thesauri, asking colleagues and asking supervisors (see 

Figure 5.6). However, as discussed in the group interview, locating appropriate search 

terms and acquiring knowledge on topics is a time-consuming effort to them. They are 

looking for terms in different sources. For instance, if they are looking forward to 

developing their knowledge on an unknown disease, its pathogen, different names, 

photo and so on, they will turn to the web for tracing this information or read journal 

papers and text books or approaching colleagues with their questions. They believed 

that the provision of a search support tool source, like a thesaurus, which makes all this 

information available, is really worthwhile and highly needed within this domain (see 

Appendix 25, p.425, 429).   

 

 

 

 

 

 

 

 

 

 
        

 

 

Figure  5.6 In-use sources for improving knowledge on topic 

 

The results revealed that respondents improve their knowledge on the topic they are 

looking for information on by asking colleagues (34%), using dictionaries (21%), 

asking supervisors (19%) and by resorting to other sources such as journal papers, 

conference proceedings (11%). The use of thesauri is of minor importance here (6%). 

Each person draws upon different resources for improving his/her knowledge on search 

topics.  
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In another question, respondents were asked to choose among dictionaries, thesauri, 

textbooks, bibliographic records or other resources – in case that they avail themselves 

of other tools or materials – so as to specify those sources they tend to rely most on for 

finding appropriate search terms (see Appendix 1, question 16). The resources most 

frequently used were, in descending order, textbooks (32%), bibliographic records 

(24%), dictionaries (17%), other sources such as journal papers and conference 

proceedings (17%) and thesauri (10%) (see Figure 5.7).  

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

Figure  5.7 In-use sources for finding search terms 

 

These results again emphasized the role of intra-organizational communication 

activities. In another question that was asked in order to determine the role of thesauri 

for people who prefer to search information by themselves instead of being assisted by 

information specialists like librarians, the above result was repeated. As part of this 

question, respondents were asked to indicate whether they do information retrieval by 

themselves or if they turn to others and, if so, others do this task for them. (see 

Appendix 1, question 11). It was found that all of them performed the search by 

themselves and only few of them mentioned that their colleagues or supervisors in 

information retrieval have assisted them. 
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The above findings point to a blurred role for the thesaurus within this work task 

context. Similar to the finding by Greenberg (2004), the result of our study showed that 

the use of a thesaurus is not commonplace among respondents. In the current work, we 

found that users do not employ the thesaurus because no adequate thesaurus has yet 

been developed in this domain. Rather they tend to use encyclopaedias and dictionaries 

because these tools allow them to access other types of content, including descriptions 

of concepts, photos and pictures, thereby elucidating or explaining the meaning of 

terms. However, respondents believe that information on concepts in different concept 

categories or facets is found in a variety of resources and materials and it is a time-

consuming task for them (Appendix 25, p.420). In the group interview, respondents 

mentioned the need for more descriptive information and photos, as they are looking 

new and unknown concepts. They gave an example of a disease life cycle photo, which 

can provide meaningful information on the process of disease development. 

Furthermore, as a multidisciplinary domain, additional information that has an effect on 

their understanding of concepts is needed. In the group interview the respondents stated 

the need for specialized information such as chemical formula and chemical structure 

for chemical substances (see Appendix 25, p. 436).  

 

People extend their knowledge on topics and query terms by searching on the Web and 

consulting textbooks and dictionaries although they discussed and contended that there 

are problems in searching the Web for catching the meaning of terms because of the 

“noise” that often occurs, i.e. the retrieval of a lot of irrelevant hits. However, after 

having received an explanation about the thesaurus and its functions, they were 

interested to use it. They found the thesaurus a helpful tool for formulating information 

needs. In discussing the problems that they are facing in the information searching 

process and the advantages of the thesaurus in this process, they mentioned that, when 

doing searches, they typically encounter problems because of the difficulty of 

immediately recalling synonyms or remembering search terms in the searching process. 

Therefore, they rated the thesaurus as a helpful tool for memorizing and recalling 

synonyms. Furthermore, they believed that if the thesaurus is developed adequately to 

reflect the contents of their domain, it will be more useful for them.  

  

However, by identifying a difference between the information behaviour of students and 

researchers, it was found that students constitute the main user group who need the 
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thesaurus. While most of the researchers (60%) have developed a substantial body of 

knowledge about query terms and search topics, students only possess scarce 

knowledge on query terms and search topics (71%) (see Appendix 1, Question 13).  

 

In deepening their knowledge on search terms and narrowing or broadening search 

terms, students (Master’s and PhD students) employ the following means and strategies, 

presented in descending order: ask supervisors (86%), ask colleagues (71%), use 

dictionaries (57%) and use encyclopaedias and thesauri (14%). It was emphasized by 

respondents that the thesaurus is a helpful tool, especially for students who only have 

sparse knowledge on query terms and topics compared to more experienced searchers 

such as professionals (see Appendix 25, p. 417, 420, 421). 

 

5.1.4.6.1.1 Findings of analysis sources for query formulation and expansion for 

thesaurus design 

Thesaurus content. In the group interview, people mentioned the need for a more 

adequate thesaurus with coverage of the domain. Based on the interview we found out 

that people use other sources such as dictionaries since these materials provide them 

with additional types of information, which also contribute to covering their 

informational needs in this specific context. For instance, they use dictionaries because 

of the access these reference materials provide to descriptive information, photos and 

pictures. However, after having had the opportunity of being introduced, basically, to 

the thesaurus and its features, respondents indicated a desire to employ these tools, as 

they would have to look for the information concentrated in a thesaurus in different 

places and cull it from a variety of tools and clearly it is a time-consuming activity 

(Appendix 25, p.420, 437). They believed that the access to and availability of photos 

like the ones on the disease life cycle, which depict the process of disease growth, not 

only gives basic facts about the disease but suggests other terms that is related to the 

disease (Appendix 25, p.436). 

 

Inspired by the discussion occurring during the interview and the illustrative examples it 

generated (see Appendix 25), we found out that respondents prefer the thesaurus in a 

version, which is more expanded than current thesauri. As suggestions for a developed 

thesaurus, they mentioned the need for more specific information related to the concepts 
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like chemical formula for chemical substances as well as photos, pictures and 

descriptive information for concepts.  

 

Suggestions for thesaurus development. In order to get an idea about other features of 

an enriched thesaurus that appear desirable from a user perspective we asked those 

participating in the group interview session to look up some terms in the Agrovoc 

thesaurus and give their suggestions for improving it. Upon consulting the thesaurus and 

considering the result of looking up some terms, the respondents indicated that they 

considered the Agrovoc thesaurus an inappropriate tool for the plant pathology domain 

as they could not find specific terms in it. At the same time they found the thesaurus 

concepts too broad.  

 

They also expected to find description and photos of terms in the thesaurus. Thus, in 

sum, respondents considered that for a developed thesaurus, some additional features 

would be desirable (see Appendix 25, p.418). We interpreted similar suggestions into 

the themes as given in Table 5.7.  

Table  5.7 Expectations of focus group interview participants for an enriched thesaurus 

Expectations 

To present much more precise terms of the domain 

To present much more precise information with more detail 
To present information based on taxonomic relationship 
To link external sources that are important for understanding the meaning of concepts such as to link  
      to databases like gene symbols 
To classify diseases according to their pathogens  

5.1.4.6.2 Sources for information retrieval 

Information sources and channels constitute one of the important criteria that are 

applied to identify the types of information need. It has been shown that Problem 

information (PI) is typically available in the problem environment; in the case of finding 

information that are of relevance to old problems and issues of a more conventional 

type, information of this type may be readily available in the documents as well. 

Domain information is research-based and consolidated scientific and technological 

information published in journal articles and textbooks. Furthermore, Problem-solving 

information is available mainly from knowledgeable persons and experts (Byström and 

Järvelin, 1995). There are reports in the literature providing evidence that more complex 

tasks require more intensive interaction to reach high quality decisions in comparison to 

the less complex tasks. The more complex the task is, the greater the overall amount of 
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organizational communication that is needed (e.g. Hall, 1972; Van de Ven et al., 1976; 

Hage and Aiken, 1967, 1969). This finding has been confirmed by Tushman (1978). He 

found that if communication activities are being increased within areas that share a 

common coding scheme then the more complex the units tasks are the greater the 

problem solving requirements would be, and therefore, the greater the need for more 

intensive intra-unit communication.  

 

Based on a prior understanding, sources were categorized into the following seven 

classes: 1) people concerned 2) experts 3) literature 4) Internet 5) official documents 6) 

library catalogue 7) databases 8) other sources. The evaluation of channels and sources 

used were coded. The code "lit/ j (in)", for instance, denotes the use of journals as 

literature by internal channels. Table 5.8 shows a sample of coded answers. 

 

Table  5.8 A sample of coded data on positions and the use of sources and channels 

Position/ Code Type of information sources and channels 

PhD/ 16 Pi (in, ex), Exp (in, ex), Lit/B/J/(ex, in), In, Of/Ag/ M/ LC  (ex, in), Data 

(web of science, (Pubmed)(ex, in)∗ 

 

Associate professor/ 1 Pi (ex), Exp (in, ex), Lit/B/ J/ (in), In, Off/ Data (Agris, Biosis, CAB, 

Agricola) (in) 

∗ Pi =People involved, Exp= Experts, Lit= Literature (B=Books, J= Journal paper )In= Internet,  Of= Official documents, Ag= 

Agendas, M= Meetings, Lc= Library catalogues, Da= Databases, ex= external, in= internal 

 

These sources could be accessible outside and inside the information environment. 

Thus, external and internal options were indicated to respondents in the questionnaire to 

get more detailed understanding about the sources they use (Appendix1, question 10).  

 

Homogeneity was found to characterize the respondents’ behavioural patterns as regards 

use of information sources. Journal papers and Internet material are used by all of them 

(100%). For 80% of the respondents, people concerned (internal and external) were 

rated as the main source for finding information after journal papers and searching on 

Internet. 67% of them use books, official documents, and agendas for locating 

information. In studying the result of the analysis, diversity in the use of databases of 

different disciplines was observed. The results support an impression of the plant 

pathology domain as an interdisciplinary field and the domains that are related to this 
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domain are disciplines such as Agriculture, Medicine, Food science and Biology (see 

Table 5.9).  

 

Table  5.9 Title of in-use databases and their subject coverage 

Title Subject coverage 

Agris Agriculture 
Agricola Agriculture 
Agroline Agriculture 
Biosis Biology Science 
CAB Agriculture 
FSTA (Food Science and Technology Abstracts) Food Science 
Medline Medicine 
Pubmed Medicine 
Web of Science Biological and natural sciences  

 

The Pubmed database is the bibliographic database most commonly used by 

respondents. It is obvious that this choice is related to the respondents’ information 

needs. The observed high level of use of Pubmed is not justified by ease of accessibility 

because all databases offer the same conditions of accessibility and are available on the 

OPAC of Copenhagen University library. Other databases such as Food science & 

Technology Abstracts, and the Medline databases, are used by few of the respondents 

and are not used by fellow respondents (see Figure 5.8).  
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Figure  5.8 Use Frequency of databases 
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These data did not reveal a considerable difference between persons with different 

positions like PhD students and professors. 38% of the respondents use library 

catalogue. By category of users, this percentage covers 38% PhD students and 62% 

professors. These data demonstrate a low usage of library catalogues.  

 

The use of databases existing in other domains relied again on their numerous language 

use within this context. It also resulted in identifying domains that are related to this 

domain. This finding is important for the considerations underlying the design of a 

thesaurus that is going to provide mapping of concepts of thesauri in other databases, 

especially concepts that have been transferred to this domain from other domains.  

 

Findings showed that because of the popularity of gaining information from people 

concerned and experts – a pattern observed especially for students – the role of some 

other sources of the above types has been blurred.  

 

In another question respondents were asked to specify their knowledge about the topics 

on which they search information (see Appendix 1, question 13). Findings revealed that 

59% of them have scarce knowledge about the topic. It can thus be concluded that they 

need some resources to turn to in order to improve their knowledge on topics. On the 

other hand, the percentage of people who have much knowledge is high (41%) and it 

can also be concluded that 41% of them are well informed about whatever they are 

looking for.  

 

This observation was relied upon in interpreting the type of information need, which 

would be pertinent to consider in terms of thesaurus design. People who are 

knowledgeable about their search topic need more problem-solving information while 

people who have no knowledge about the search topic need domain-specific 

information (Byström and Järvelin 1995). This observation is considered in the light of 

and coordinated with findings by researchers who have examined and mapped the needs 

for different kinds of information in relation to different work tasks (Mick et al., 1980; 

Belkin, et al., 1982; Ingwersen, 1992). 

 

Findings provided evidence on the significant role of other sources like experts and 

dictionaries that could be considered as possible sources for the development of 
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information representations in thesauri. Therefore, experts and dictionaries represent 

significant sources for enriching the thesaurus content.   

 

In dictionaries, definitions and pictures are provided to describe terms. Therefore, as 

suggested by Soergel (1999a), one possibility to improve thesauri is to provide more 

definitions and pictures as provided in dictionaries.  

5.1.4.6.2.1 Findings from the analysis of sources for information retrieval for thesaurus 

design 

Concepts and terms. Findings on the sources that respondents use helped single out the 

sources that could be used for acquiring concepts and terms. We found out the about 

considerable role of experts as sources of information within the work task context. 

Furthermore, as their information need chiefly covers problem solving information that 

could be obtained from knowledgeable persons and experts, the thesaurus construction 

project was so conceived that it involved collaboration with experts as regards the 

selection of concepts and terms as well as the format of these and the task of defining 

specific relationships (see Section 5.6.1.1).  

 

Furthermore, journal papers are another important category of materials for finding 

information. It was found that people are searching mostly on new topics. Information 

on new topics is available mainly in journal papers. Therefore, we decided to select the 

format of terms on the basis of an examination of the contents of relevant journals 

including the way terms are used in articles, etc.37  

 

Relationships. Inspired by respondents’ feedback on the Agrovoc thesaurus and 

findings on their information needs, we identified the need for more specific 

relationships. Therefore, collaborative relations were initiated with experts as one of the 

solutions for defining semantic relationships.  

 

Future users of the thesaurus. It also became clear that in compensating for their 

scarce knowledge on the topic, students tend to mostly communicate with experts for 

acquiring knowledge on concepts and for developing their knowledge on the concepts. 

                                                 
37 (See more details as regards the methodology in section 5.6.1.1) 
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Therefore, it seems reasonable to assume that they would constitute the main group to 

benefit from an enriched thesaurus.  

5.1.4.7 Thesaurus construction 

The thesaurus was constructed on the basis of the viewpoint of WOM that has been 

treated in chapter 3, (‘The thesaurus construction’). It is a prototype and not a completed 

thesaurus in the work task context or in the domain of plant pathology. The work task 

context is in no way representative of the domain. It just constitutes the work task 

context of the case study carried out in order to assess the value of WOM for thesaurus 

design. The thesaurus constructed was intended for a specific work task context, viz. the 

one represented by the Section of Plant Pathology, rather than for an international 

discipline or an interdisciplinary field of ‘plant pathology’. 

 

WOM analysis including the study of known facts of the domain, the Etiology of plant 

diseases and the disease triangle paradigms in the domain as well as the analysis of 

work task-derived information needs, the sources applied by respondents and the 

information seeking and searching behaviour provided us with a framework for defining 

the topical focus of the thesaurus. The above analytic activities also allowed us to make 

decisions regarding the main function of the thesaurus; what subject areas to cover; 

what type of concepts to include, what type of information to include and which sources 

to use for the selection of search terms, and what viewpoints and understanding to 

represent.  

5.1.4.7.1 The design of concept categories and conceptual content 

The concept categories in the thesaurus were developed on the basis of the observations 

on different variables that were studied. Each variable suggested some basic concept 

categories; diseases, plants, pathogens and environmental conditions were suggested by 

the disease triangle paradigm; diseases, plants and pathogens were suggested by the 

Etiology of plant diseases. In studying the known facts within the domain, the same 

concept categories in addition to control methods and genes were identified as essential 

components. We identified Diseases, plants, chemicals and pathogens as essential 

components by the analysis of information needs of actors within the work task context. 

In sum, the components listed below were suggested by different variables, and, thus, 

the topical focus of the thesaurus embraces these core concept categories: 
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• Diseases 

• Plants 

• Chemicals 

• Pathogens 

• Genes 

 

Environmental conditions were not considered as a concept category because 

environmental conditions are presented mostly by descriptions rather than by systematic 

set of terms38. Therefore, Environmental conditions were defined as a type of 

information or a property for the ‘diseases’ facet. Similar to the ‘environmental 

conditions’ component, and for the same reason, the different methods of disease 

controls, including cultural control, physical control and biological control were defined 

as information types in the facet of ‘diseases’.  

 

However, although these concept categories were identified as essential concept 

categories, they do not represent a comprehensive list of concept categories of the 

domain or the work task context. They are just core concepts identified as the result of 

the case study performed within this context. However, with a view to developing a 

more comprehensive thesaurus for a domain-specific work task context using this 

methodology, the variables studied have to be more deeply investigated by: 

 

• a more comprehensive study of the domain-known facts 

• a more comprehensive study of paradigms  

• the selection of a representative work task context, or the selection of 

representative and homogenous work task actors from different work task 

contexts with common goals within the domain(e.g. actors within the plant 

pathology sections in different universities). 

 

Standards and guidelines include recommendations concerning the type of information 

to be built into in the thesaurus. However, the focus group interview data confirmed that 

people within this work task context demand more expanded information regarding for 

instance chemicals, diseases and pathogens. Therefore, for each of these concept 

                                                 
38 See more details in section 5.1.2.1 
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categories, on the basis of the analysis of information needs, in-use sources and the 

focus group interview data, we selected special types of information to be displayed. 

Moreover, it was found that focus group members’ information needs were mostly of 

the Domain Information needs and Problem Solving Information needs type. For these 

types of information needs, a thesaurus can provide essential concepts of the domain, 

known facts of the domain along with methods of problem handling within the domain. 

Domain information needs were addressed by including defined core concept categories 

as representing the known facts of the domain. The problem solving information that is 

related to the methods of problem treatment was addressed by the methods of disease 

treatments. These methods cover cultural controls, chemical controls, biological 

controls and physical controls. Problem solving information could further be supported 

by descriptive information such as descriptions and usage notes, photos and pictures as 

well as information on techniques, processes and methods. Table 5.10 shows the type of 

information considered for concept categories.  
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 Table  5.10 Concept categories and defined the type of information for each category 

Concept category Type of information 

Plant products 

 
Scientific name 
Common name 
Description 
Photo 
 
 

Pathogens 

Common name 
Scientific name 
Description 
 
 

Chemicals 

Common name 
Chemical name 
Trade name 
Description 
Structural formula 
Formulation 
 
 

Genes 

Common name 
Approved name 
Description 
Gene location 
 
 

Diseases 

Common name 
Scientific name 
Description 
Environmental condition 
Symptoms 
Physical control 
Cultural control 
Biological control 
Photo of disease 
Photo of disease life cycle 
 

 

We avoided providing an alphabetical list of numerous descriptors by classifying 

concepts into concept categories and sub-categories on the basis of classification 

schemes related to each concept category within the domain. According to Aitchison 

and Dextre Clarke (2004):  

 

“It has come to be self-evident that a classification scheme is an indispensable tool 

when compiling a thesaurus. When the editor is forced to work solely within an 

alphabetical list of numerous descriptors, at the level of the individual term, there is a 
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sense of working “blind”. In contrast, where a rigorous classification is developed, 

providing an overall picture of the subject area, the compiler has a better chance of 

building accurate and meaningful relationships between the terms.” (Aitchison and 

Dextre Clarke, 2004, p. 10).  

 

Therefore plant diseases were classified using the classification of plant diseases 

according to the disease casual agent that is in-use and classification normally relied on 

in the information environment. Diseases of plants are often classified by their 

physiological effects or symptoms. Many diseases, however, produce practically 

identical symptoms and signs but are caused by very different microorganisms or agents 

thus requiring completely different control methods. Classification by symptoms is also 

inadequate because a causal agent may induce several different symptoms, even on the 

same plant organ, which often intergrades. Classification may be according to the 

species of plant affected. Host indexes (lists of diseases known to occur on certain 

plants in regions, countries, or continents) are valuable in diagnosis. When an 

apparently new disease is found on a known plant, a check into the index for the 

specific plant often leads to identification of the causal agent. It is also possible to 

classify diseases according to the essential process or function that is adversely affected. 

The best and most widely used classification of plant diseases is based on the causal 

agent, such as bacteria, viruses, etc. The advantage of a grouping like this is that it 

indicates the cause of the disease, which immediately suggests the probable 

development and spread of the disease together with possible control measures 

(Agrious, 2005). From the group interview we also determined the significance of this 

classification. People within the domain demanded an arrangement of diseases and 

related concepts under the disease casual agent (see Appendix 25, p.436).  

 

The behaviour of classifying concepts was the same for other concept categories like 

pathogens, gene and chemicals except plant products. It was discussed in section 5.1.3 

that a completely phylogenetic classification of plants has not been completed yet in 

spite of advances of molecular biology and the knowledge of phylogenetic 

relationships. Therefore, for the category of plant products, concepts were classified as 

they have been classified in agricultural science up to now. Thus, the Agrovoc thesaurus 

was used, as it is a recommend, much appreciated and widely used thesaurus in 

agriculture science. Presenting information on the biological taxonomy of plants (e.g. 

kingdom, division, class, order, family, tribe and genus) is important and helps 
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displaying relations between concepts. However, as the present work is a prototype, a 

completed taxonomy of plants is not presented in the thesaurus. Rather, by presenting 

the scientific name of plants we presented the genus and species39 that are two of the 

ranked groups in the biological taxonomy.  

5.1.4.7.2 Acquisition of concepts and terms 

The thesaurus was constructed as a prototype. Because the aim was not to construct a 

completed thesaurus in the Plant Pathology domain, we selected terms for the thesaurus 

by content analysis of actors’ information search statements and their research 

statements within their work task context (see section 5.1.4.1.1). By studying some of 

the known facts of the domain, the disease triangle paradigm and the information needs, 

we identified essential concept categories to be included in the thesaurus (see Table 

5.10). Therefore, the search and research statements of respondents were content 

analysed into these concept categories (see Table 5.11).  

Table  5.11 An example of a research project, extracted words and allocated concept category  

Research statement Query term Category 

 
 
Assessments of Fusarium Head Blight of 
Wheat and Barley in Response to Fungicide 
Treatment such as Benomyl and 
Tebuconazole 

 
Head blight 
 
Fusarium 
 
Wheat 
 
Barley 
 
Fungicides 
 
Benomyl 
 
Tebuconazole 

 
Disease 
 
Pathogen 
 
Plant products 
 
Plant products 
 
Chemicals 
 
Chemicals 
 
Chemicals 

 

We dropped repeated terms in different statements from the list of terms. In total, 95 

terms were gathered for inclusion in the thesaurus from the analysis of search 

statements. There were some terms common to search statements and research 

                                                 
39 This system is known as the Linnaean binomial system of nomenclature.  In this system, biological 
organisms, such as plants, are given two Latinised names, the Latin binomial or so-called "scientific 
name".  The first name represents the genus and the second name is termed the specific epithet 

(http://oregonstate.edu/dept/ldplants/sci-names.htm).  

 



Chapter5: The test design 

 163 

statements, simply because information needs of actors were related to their research 

topic. Therefore, after dropping these common terms, 67 terms from the analysis of 

search statements remained to be included in the thesaurus (see Table 5.12).   

 

Concepts extracted from search and research statements were sent to the experts within 

the information environment and they were asked to suggest terms alternative to what 

they know as synonym, broader, narrower or related terms and which could be used 

instead of these terms for finding information. In addition, as the structure of the 

thesaurus was designed to present semantic content for concepts such as different names 

for plants or different chemicals for diseases (see Table 5.10), we asked experts to 

contribute these content elements for concepts by giving the references. Also it was 

suggested to them that they include photos that could serve to illustrate and amplify 

concepts such as disease life cycle for diseases. As an example, Appendix 27 shows the 

complementary information and alternative terms suggested by an expert. In total, 242 

terms were picked up from the collection of suggested terms and included in the 

thesaurus. Appendix 28 shows the list of the thesaurus terms and the type of sources 

from which these terms were extracted.     

 

As the main topical focus of the Agrovoc thesaurus is agricultural science, the 

categories of plant products such as different kinds of cereals, vegetables and fruits were 

selected from this thesaurus. In total, 66 terms were selected from the thesaurus. It 

contributed 12% of the total number of terms identified for the PPA thesaurus (see 

Table 5.12).  

 

An important aspect of the work task study was the identification of guidelines and 

glossaries representing different “jargons” on which to base structure and descriptions. 

These tools were identified by the analysis of the information behaviour of people in 

this work context where journal papers are the in-house resource most frequently used. 

The research academics within this environment search for new and unknown concepts 

in journal papers, by asking colleagues and through Internet searches. Therefore, the 

format of terms suggested by experts and extracted from search statements and research 

statements were compared with the format of the additional terms extracted from the 

Agrovoc thesaurus. These two term formats were again compared to the form of terms 

as it appears in the text of journal papers and adjusted accordingly. Using the Dialog 

databases, we selected the first ten high-ranked journals in the domain of plant 
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pathology. Appendix 22 shows the list of selected journals and the search statistics-

generated profile of how these journals have been searched and selected from the 

Dialog database. Each journal has published guidelines for authors for the assigning of 

key terms to their papers. Common advisory sources included in these journals were 

consulted for the selection of the correct format of terms for this thesaurus. Appendix 24 

shows the list of sources that are listed as advisory by the selected journals.  

 

As experts did not provide all terms demanded for concepts such as different names for 

concepts, the sources appearing in Appendix 24 were consulted for generating this term-

enriching content. For instance, it was decided to present the chemical formula for 

chemicals. In the cases where experts did not suggest these formulas, we extracted them 

from the chemical sources suggested by the journals. In total, 78 terms were collected 

for the thesaurus from these sources by the thesaurus compiler (see Appendix 28).  

 

In addition, the sources suggested by journals (Appendix 24) were used for completing 

the type of information considered for each concept category such as chemical formula 

and descriptions along with pictures and photos. Photos, pictures and descriptions were 

added because people in this information environment expect more descriptive 

information from an enriched thesaurus. Descriptions and photos could contribute more 

meaningful concepts for new and unknown topics and provide responses to the 

information needs of the people within this work task context, which are mainly 

identical to domain information needs. Providing definitions and photos is furthermore 

essential for improving the meaning of concepts with labels identical to this domain and 

other domains but with meanings that differ in a semantic sense. Hereby, definitions 

serve to control terms by explaining the meaning of them. Photos were added to the 

thesaurus on the basis of people’s demands, identified domain features and the disease 

triangle paradigm. For instance, Disease life cycle, suggested by experts in the focus 

group interview (see Appendix 25, p.436), illustrates the sequence of events that occurs 

between the time of infection and the final expression of a disease.  

 

In determining the format of terms derived from the sources listed by journals, we faced 

some problems. Not all sources provide the same terms for concepts. For instance, the 

scientific names of some concepts were different in different sources. Therefore, we 

selected all names and inserted them in the thesaurus. This was done because of the 

nature of the thesaurus that is a searching thesaurus. As defined in chapter 2 (‘The 
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retrieval thesaurus’), a searching thesaurus assists users in searching information by 

suggesting additional search terms, especially synonyms and narrower terms. Another 

problem was related to the definition of terms, since there were different definitions for 

terms. In these cases, the best definitions were selected in collaboration with experts 

within the work task context.  

Table  5.12 Sources of the Plant Pathology thesaurus terms  

Source Total % 

Research statement 95 17 
Search statement 67 12 
Suggested by experts 242 43 
Concept categories 14 2 
Agrovoc thesaurus 66 12 
Extracted from literature 78 14 
Total 562 100 

 

As Table 5.12 shows, most thesaurus’ terms are terms suggested by experts. It is 

obvious that not all of these terms originated from their minds because for some terms 

they referred to the sources that they picked up terms. We looked up the PPA thesaurus 

terms in the Science Citation Index (SCI) database and found that 90.6% of the terms 

suggested by experts appear in the title of SCI records whereas 95.5% appear in the 

abstracts (see Appendix 28). An analysis of the nature of terms showed that they are 

other designations of recently discovered genes, other names of chemical substances 

that are not common and formulas of chemicals.  

 

Due to the fact that some genes are recently discovered and have been assigned a name 

different from their registered name and genes after registering receive an approved 

gene name, it would seem obvious that the approved designations, rather other names, 

are given in the title and abstract of journal papers. However, it does not mean that other 

names should not be presented in thesauri. As terms related to genes are new, other 

names therefore have to be provided in the searching thesaurus as synonyms in order to 

assist users in to finding records that will be indexed by these names in the future.  

 

In SCI database we retrieved records by searching on the chemical name and the trade 

names of chemicals while we got zero hits by searching on their chemical formula 

instead of these names.  However, chemical formula as synonyms for chemicals have to 

be presented in the searching thesaurus because it was indicated as a requirement in the 

work task study and because we retrieved some records by searching on chemical 
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formula with the chemical names and/ or trade names of the same formulas not being 

presented in the same records. In the example presented below, C5H10N2S2 is the 

chemical formula of Dazomet that is a common name. The chemical designation, the 

trade or common name of the chemical is not given in the title of paper. Also, there is 

no abstract summarizing this paper in SCI database. Therefore the paper could be 

retrieved only by the chemical formula. 
 

Example: 

Title: MOLECULAR AND CRYSTALLINE-STRUCTURE OF C5H10N2S2  
Author(s): POTEKHIN KA, KURKTOVA EN  
Source: DOKLADY AKADEMII NAUK SSSR 235 (4): 813-815 1977  
Document Type: Article  
Language: Russian  
Addresses: PI LEBEDEV POLYANSKII STATE TEACHERS INST, VLADIMIR, USSR 
Publisher: MEZHDUNARODNAYA KNIGA, 39 DIMITROVA UL., 113095 MOSCOW, RUSSIA  
Subject Category: Multidisciplinary Sciences  
IDS Number: DR504  
ISSN: 0002-3264  
 
 

To sum up, to retrieve 95.6% of the thesaurus terms in the SCI database illustrates the 

existence of literary warrant for terms. As experts within the work task context 

suggested most of the terms while at the same time introducing the sources for selected 

terms, it reflects an approach towards the literary warrant for the thesaurus terms. 

However, the principle of literary warrant within this context has been applied 

differently from the principle described by NISO (1994):  

“words and phrases drawn from the literature of the field should determine the 

formulation of descriptors. When two or more variants have literary warrant…most 

frequently used term should selected as descriptor”.  

 

Literary warrant for thesaurus construction is considered as a justification for the 

representation of a concept for the selection of a preferred term because of its frequent 

occurrence in the literature. In the present thesaurus, terms are selected since the work 

task actors who were the experts within this context use them. Then, in order to identify 

other correct forms of terms, other forms of term and to provide a literary justification in 

addition to usage justification, terms are looked up in literature. Hence, the priority for 

selection of concepts is the usage of concepts and terms in the work task context. It is 

due to the nature of the thesaurus that 1) a work task based thesaurus is going to be used 
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within the work task context and 2) a searching thesaurus that aims to provide much 

more variants of terms than done by the classic thesauri.40 By this approach:  

 

• we have applied ‘experts’ opinion’ that is characterized as one of the valuable 

sources for vocabulary content (Broughton, 2006, p.64) especially when it is 

identified as one of the essential sources for finding information in the current 

work task context41 

• different forms of terms including different variants and even misspellings are 

collected. These terms may be special language use or jargon within a 

specialized information environment; and they may not be found in the literature 

or may not represent the usage form of the term. For instance, one of collected 

terms in the current work was ‘formaldehid’. It is the other form of 

‘formaldehyde’. While 2,280 records in the SCI database include formaldehyde 

in their titles, just 4 records have formaldehid in their title and 7 records have 

this term in their abstract.   
 

However, the classic literary warrant principle in which terms are selected from other 

sources such as dictionaries and thesauri was applied too. We did this because the 

constructed thesaurus is a searching thesaurus that displays the terms and concepts of 

the given field as completely as possible.  

 

In summing up, 562 terms were included in the PPA thesaurus. These terms were query 

terms of search and research statements, expanded terms that were advised by experts as 

synonyms, related terms for query terms and research statements and terms selected 

from the literature to generate more term material for the thesaurus. Collected terms 

were assigned to the concept categories in which: 

 
• Plants were placed into the categories on the basis of the Agrovoc thesaurus 

                                                 
40 (See more details on searching thesauri in chapter 2).  

 
41 For the construction of classical thesauri, experts’ opinion is also drawn upon, but the difference here is 
that experts have been viewed as users and their terms suggestion has been considered as usage form of 
terms 
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• Diseases and pathogens were analysed into the categories on the basis of Apsnet 

common names of diseases42  

 

Two concept categories of chemicals and genes were not classified into subcategories. 

However, chemical concepts were checked in the Chemical Abstract database.  

However, a comprehensive classification of genes has not been developed but in the 

gene database (e.g. SubList, NCBI gene databases) genes are classified by their 

functions (Maglott, Pruitt and Tatusova, 2005) such as intermediary metabolism, cell 

envelope and cellular processes (SubtiList, 2001). It is an expanded classification and 

the functions differ from one organism to the other although there are common 

functions too. Therefore, a classification or sub-categorization of genes is not presented 

in the current thesaurus.  
 

5.1.4.7.3 Definition of semantic relationships 

5.1.4.7.3.1 General considerations 

From the focus group interview in which people used the Agrovoc thesaurus, we knew 

that there is a need for a thesaurus with more specifically defined relationships (see 

Appendix 25, p.425, 433, 437). Defining relationships explicitly has been discussed for 

years by researchers (Schmitz-Esser, 1999; Dextre Clarke, 2000; Soergel et al., 2004) 

who have concluded that the semantic relationships in classical thesauri in three formats 

of broader terms (BT), narrower terms (NT) and related terms (RT) are ambiguous and 

insufficient.  

 

People in this information environment search for information by specific search terms 

and therefore they demand a semantic tool that presents terms specifically. However, as 

the plan was to provide an enriched thesaurus that could not be restricted to the limited 

conventional relationships, we based the establishment of relationships on the basis of 

                                                 
42 This database is compiled by the ’Committee on Standardization of Common Names for Plant 
Diseases’ of The American Phytopathological Society, 1978-2007. It is arranged on the basis of  plant 
pathogens and the diseases they incite.  
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ideas in the modern “ontology community”43 in which the relationships between 

concepts are described in full format and tried to make the typing of relationships as 

specific as possible instead of just confining ourselves to indicated or articulated 

relationships in terms of BT, NT and RT. 

 

Although the findings of the domain study, for instance the analysis of the ‘disease 

triangle’, showed how the concepts of a disease are related to each other, it is necessary 

to validate them since the relationships could be formed and presented in different ways. 

This is done by relying on the literature of the domain and seeing how concepts are 

defined and used in connection with other concepts. 

  

In order to validate and define the establishment of relationships between concepts by 

these possibilities, as mentioned above, collaboration with experts is demanded in order 

to select sources and determine how concepts are used.  

 

But the establishment of specific relationships is a dynamic activity, especially within 

this domain. As explained in the introductory section on the domain, the terminology of 

the domain is affected by the development of instruments and methodologies. Now, 

DNA sequence data are significantly revising the classification of plant pathogens. For 

instance, it has been recently discovered that Phytophthora does belong to the category 

of Fungi (Rossman and Palm, 2006). These changes affect the methods of carrying out 

research, which again cause the changes in the scientific vocabularies. Research 

activities not only change the concepts but also affect the way these concepts are 

defined and interrelated, as a logical consequence of conceptual changes. This is the 

reason why the building of relationships should be done in collaboration with experts 

who are engaged in the researches for defining relations and introducing literature. The 

other reason has to do with the existence of different views in the domain, for example 

whether to use a fungicide against a fungal disease or to abandon it because of the 

demonstrated toxicity effects, whether Phytophthora is a fungus or not or whether a 

given species should be split into two species. Different sources for establishing 

semantic relations may produce different results, etc. Therefore, in order to tackle this 

problem, semantic relations should be established in the information environment in 

                                                 
43 (See chapter 2, ‘ The retrieval thesaurus’ for a more detailed discussion) 
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which the thesaurus is going to function and done in connection with experts and 

considering their literature preferences.  

5.1.4.7.3.2 Definition of relationships in the prototype thesaurus 

In the PPA thesaurus, selected terms were related to each other specifically instead of 

specifying them as broader, narrower or related. Relations between concepts were 

established by: 

1. Organizing terms in concept categories and sub-categories, which were constructed 

on the basis of findings of the introductory study of the domain, the disease 

triangle paradigm, study of information needs and the focus group interview 

results. 

2. Defining specific relationships between concept of different categories by: 

i. Identified logically relationships between concepts, for instance the relation 

between powdery mildew located under fungal diseases and wheat was defined 

as: 

                   Wheat   has fungal disease powdery mildew 

 

‘Logical’ is indeed logical principles, introduced by the facet analysis approach, which 

“removes itself somewhat from the empirical basis of documents and introduces logical 

principles for knowledge organization which are mainly based on rational intuition” 

(Broughton et al, 2005, p.141). The logical, priori or paradigmatic relationships are 

relationships between concepts, which are inherent in the concepts themselves. They are 

distinguished from empirical relationships which are “space-time dependent, posteriori, 

synthetic or syntagmatic relationships” (Svenonius, 2004). They are relationships 

between concepts that exist only because they occur in a document (Willpower 

information, 2006) and (within this context) occur or are used within the context of a 

work task. The current thesaurus offers both paradigmatic and syntagmatic relationships 

in which relationshions between concepts are defined lgically (as rules) and instances 

that are empirical findings are determined on the basis of logically defined relationships. 

For instance, a disease that has a cause and must be on some plant is a logical relation, 

but it is an empirical finding that wheat has the fungal disease termed “powdery 

mildew”.  

ii. Extracted from provided definitions by experts about concepts and sources that 

they introduced (see example in Appendix 27) 

iii. Extracted from sources introduced by the first ten high-ranked journals in the 

domain and sources introduced by experts 
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All defined relationships were controlled at the end by collaborating with experts and 

were confirmed by them. To sum up, we defined 22 specific semantic relationships 

between concepts in this thesaurus in addition to organized terms in concept categories 

and subcategories that show “a kind of” or hierarchical relationships. Figure 5.9 shows 

an example of the category of Pathogens and its sub-categories and Table 5.13 shows 

defined relationships together with the sources, on the basis of which these relationships 

were defined.  

 

Table  5.13 Defined relationship for prototype thesaurus and sources of their definition 

Relationship Source 
<is a> (a common relation in the 
ontology) 

Experts, literature  

<Includes specific> Experts 
<infects> Disease triangle 
<infected by> Disease triangle 
<is a bacterial disease of> Defined concept categories 
<has bacterial disease> Defined concept categories 
<is a fungal disease of> Defined concept categories 
<has fungal disease> Defined concept categories 
<is a viral disease of> Defined concept categories 
<has viral disease> Defined concept categories 
<inhibits> Literature (Moses, Meister and Sine, 1999; Lewis, 

1999) 
<inhibited by> Literature (Moses et al., 1999; Lewis, 1999) 
<is symptom of> Literature (Mabberley, D. J. 1997; Agrios, 2005) 
<has symptom> Literature (Mabberley, D. J. 1997; Agrios, 2005) 
<causes> Suggested by experts 
<caused by> Suggested by experts 
<has resistance gene> Defined concept categories 
<is resistance gene of> Defined concept categories 
<controls> Literature (O’Neil, 2006; Moses et al., 1999; Lewis, 

1999) 
<controlled by> Literature (O’Neil, 2006; Moses et al., 1999; Lewis, 

1999) 
<replaces> Experts 
<replaced by> 
 

Experts 
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Figure  5.9 An example of pathogens subcategories in Plant Pathology Thesaurus 

 

 

Table 5.14 shows the list of relationship types in the PPA thesaurus in connection with 

the concepts that they interconnect and gives examples. <Is a> is a common relation 

defined in the ontology. We found that the relations between many concepts could be 

presented simply like this: cereals and kinds of cereals (barley, wheat, sorghum and etc). 

It is the same with <replaces> and <replaced by> relationships. As described previously 

(section 5.1.1.1), in this thesaurus the practice is that instead of deleting obsolete terms 

and including new terms we define relationships that show the changes of terms. This 

relationship is an example of a replaced term. Other formats of relationships could be 

defined on the basis of changes of terms. Some of these relations relate a term to more 

than one term such as <is caused by> which may relate a disease to several pathogens.  
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Table  5.14 The relationships defined for the plant pathology thesaurus and the concepts, which it 

relates 

 
 

The relationships between concepts 

 

Pathogen  <infects> plant / plant  <infected by> pathogen 
Venturia inaequalis  <infects> apple / apple  <infected by>venturia inaequalis 

 
 
plant <has bacterial disease>  disease  /  disease  <is a bacterial disease of> plant 
Maize<has bacterial disease> leaf blight  /  leaf blight <is a bacterial disease of> maize 
 
 
plant <has fungal disease> fungi disease / fungi disease<is a fungal disease of> plant 
Oats <has fungal disease>stem rust/ stem rust <is fungal disease of>oats 
 
 
plant <has viral disease>  viral disease /  viral disease  <is a viral disease of>  plant 
Barley <has viral disease>brome mosaic/brome mosaic<is a viral disease of>barley 
 
 
chemicals  <inhibits> pathogen /  pathogen  <inhibited by>  chemical 
Benzothiadiazole <inhibits> Blumeria, B.graminis  / Blumeria, B.graminis <inhibited 
by> benzothiadiazole 
 
 
pathogen  <causes>  disease  /  disease  <caused by>  pathogen 
Puccinia graminis<causes>stem rust/stem rust<caused by>puccinia graminis 
 
 
symptom  <is symptom of>  disease  /  disease  <has symptom>  symptom 
Cholorosis <is symptom of> head blight/ head blight <has symptom> cholorosis 

 
 
chemical  <controls>  disease  /  disease <controlled by>  chemical 
Propiconazole <controls> powdery mildew / powdery mildew<is controlled by> propiconazole 
 
 
plant  <has resistance gene>  gene  /  gene  <is a resistance gene of>  X  
barley <has resistance gene>  Mla8  /  Mla8  <is a resistance gene of>  barley 
 
 
X  <replaced by>  Y  /  Y  <replaces>  X 
resistance response genes <replaced by>defence response genes/defence response genes 
<replaces>resistance response genes 
 
 
X  <is a>  Y  /  Y  <includes specific>  X 
Sorghum <is a> cereals/cereals <includes specific> sorghum 
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In summing up, the general finding is that the relationships defined here are not 

intended as a complete list of relationships for the concepts of these thesauri and other 

concepts of the domain. They merely provide examples to illustrate the nature of the 

additional information and the clarity of the conceptual structure, which can be 

conveyed through more specific relationships. For a completed thesaurus, a scheme of 

relationship types needs to be defined for the domain of the thesaurus. They could be 

modified, changed or deleted if a new kind of relationship between concepts is found.  

5.1.4.8 Thesaurus methodology 

The prototype thesaurus has a different structure compared to classical thesauri; 

therefore, it has to be constructed by software that supports these features. A survey of 

thesaurus construction software shows that the packages available do not support 

beyond the ordinary structure of thesauri: narrow concepts in a constructive manner, 

limited relationships of BT, NT and RT, and restricted alphabetical, hierarchical, and/ or 

graphical display (see the list of software evaluated in Appendix 31). In order to offer a 

developed thesaurus, which represents concepts explicitly by specific relationships, 

provides complementary information and displays a graphical representation of 

semantic content (concept map) of the thesaurus; we used the topic map technique. The 

topic map is an ISO standard for the interchangeable representation of information used 

to define topics and the relationships between them. It creates structured views of 

information based on topics (concepts), associations (the semantic relationships 

between concepts) and occurrences (information objects around concepts or concept 

properties). The structural information conveyed by topic maps displaying concepts 

includes: (1) groupings of addressable information objects around concepts or 

properties of concepts (occurrences), and (2) semantic relationships between concepts 

(associations)44. 

 

The Ontopology program, the ontology-driven topic maps editor (Ontopia, 1999) was 

used to develop the prototype of the thesaurus. It is constructed from two applications: 

Omnigator and Vizigator. The omnigator editor is used for creating, editing or loading 

topic maps. The Vizigator is an application for visualizing and navigating topic maps. 

The Omnigator application is used only by editors. Its interface has not been designed 

for end users. Although it could be used for searching the thesaurus, or topic map or any 

                                                 
44 (See more details on topic maps in chapter 2, ‘The retrieval thesaurus’) 
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other ontology-based program, it is not recommended to be used for end user 

applications (Ontopia, 1999). Thus, for our constructed thesaurus by the Omnigator, we 

designed an end user interface that for once makes it possible to find the information 

they are looking for, quickly, easily and intuitively. The interface supports vizigator 

application. Section 5.1.6.4 provides more details for the display and the interface of the 

thesaurus.  

 

The selection of the topic map technique is determined by the facilities that the 

technique could provide for the enrichment of the thesaurus structure. Indeed, topic 

maps offer all the power of traditional techniques but go far beyond of them. Topic 

maps have a host of features for representing concepts, which the thesauri lack. Typical 

of the traditional structure of thesauri, these abilities are restricted or not allowed.  

 

Topic map is a subject-based classification technique that is organized around topics 

and each topic is used to represent some real-world thing. These topics represent 

concepts in the same way as terms in an indexing language refer to the concept 

(Garshol, 2004).  

5.1.4.9 The content of the Plant Pathology Thesaurus: construction of concepts and 

relationships 

In this ontology-driven topic map editor we first defined some rules and then put terms 

and concepts in according to these predefined rules. We constructed the thesaurus by 

defining topic types (concept categories) (see Table 5.10 for the thesaurus concept 

categories). Figure 5.10 displays the list of concept categories as a type of hierarchy and 

includes buttons for expanding and collapsing the tree structure. Concept categories 

could be created, moved and/or changed and edited quickly and easily. Concept 

categories could be specified as being super-type and sub-type (a broad concept which 

does not have broader term). We could even expand the concept category to the sub-

concept category. For instance, for Diseases as a concept category in the plant 

pathology domain we created sub-concept categories such as Fungal diseases, Viral 

diseases and Bacterial diseases.  
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Figure  5.10 Topic types (concept categories) of the Plant Pathology Thesaurus 

 

 As an ontology structure, we first defined some rules for each concept category and 

then put terms into it. These rules were defined for three constructions, which were 

defined for each concept category illustrated as follows: 

 

• Names: different names that refer to a concept 

• Occurrences: properties of concepts 

• Associations: semantic relationships between concepts 

 

The rules determine how different concept categories are used together. We defined 

rules for names and properties and relationships for concept categories. We defined 

different designations for each concept category. These are rules that according to 

which we enter terms for each concept category type. For instance, as a rule, for 

chemicals as a concept category, we decided to have Common name, Chemical name 
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and Trade name. Therefore, different names were defined for each concept category. 

Figure 5.4 shows examples of names added to the contents of the prototype thesaurus.  

 

Some of these names were given to a concept category (e.g. chemical names in 

‘chemicals’) and some of them were assigned to more than one concept category (e.g. 

common name in ‘chemicals’ and ‘plants’). Giving more than one name to a concept 

category effectively means that names refer to the same concept; that is, the names are 

all synonyms. For example, in Figure 5.11 Benzothiadiazole is a common name, but in 

fact this chemical has two trade names and one chemical name (this corresponds to the 

use/used for relation in classical thesauri).  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure  5.11 An example of names given to a chemical 

When looking up terms, each name is displayed with synonyms shown (common name, 

trade name, chemical name and so on). If a name is changed or created, the new name 

can easily and quickly be added or removed from the thesaurus.  
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The kinds of information or properties related to the concept categories such as 

‘chemicals’ and ‘plants’ are presented in ‘Occurrences’. These concept properties are, 

for example, ‘descriptions’, ‘photos’, ‘chemical formula’ and ‘environmental 

condition’. ‘History note’ is one concept property of ‘chemicals’. This property could 

be given to each concept category preferred by the editor, but for some concept 

categories this is not relevant (e.g. plants).  

 

Concept properties can refer to resources, which are external to the topic map such as a 

web page or they can be internal to the topic map, in which case they can be thought of 

as attributes (or properties) of the subject represented by the concept category. These 

are, in fact, dependent on the rules that we have defined for concept properties.  

 

In topic maps for concept properties such as descriptions, history notes, photos, pictures 

and so on, we could give an URI in order to identify the information resources 

connected to the concept. Concept properties could be defined at will. It is one of the 

powerful features of the topic map technique that allows us to define properties for each 

concept category or sub-concept category according to the features of the domain. 

Figure 5.12 shows some concept categories or occurrences defined for the concept 

categories in the prototype thesaurus.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure  5.12 Examples of defined occurrences (concept properties) for the Plant Pathology 

thesaurus 
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Semantic relationships between concepts are called associations in the topic map 

terminology. Association denotes a semantic relationship that can or must exist between 

concepts.  They could be defined on the basis of concepts. New relationships between 

concepts could be created or they could be chosen from previously created relationships 

if we have provided them before. Figure 5.13 shows a list of relationships defined for 

the prototype. Some of them, such as <is a>, are used for different concept categories 

while others, such as <is a fungicide for >, are used for only one concept category.  

 

 

 

Figure  5.13 The relationships (associations) defined for the Plant Pathology Thesaurus  

 

 

Similar to concept categories, concept properties and names we also created rules for 

relationships, which define how and what concepts are connected to each other. 

Creating rules for relationships is more difficult than defining them for names and 
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concept properties as the matter is about providing links between two or more different 

concepts. Therefore, it has to be done in a cautious manner and by considering the role 

of a concept in correspondence with other concepts.  

 

Therefore, any kind of relationship can be expressed in thesauri by the topic map 

technology. Whereas relationships in thesauri of the conventional type have very little 

semantic context, the picture is different for topic maps in that here one generally tries 

to make the types of relationships as detailed as possible. 

5.1.4.10 The display of the Plant Pathology Thesaurus  

Within this context, thesaurus display refers to the method of arranging and representing 

thesaurus conceptual content including concepts and their mutual relations.45 In our 

point of view, thesaurus display is to a great extent dependent on the domain. By 

indicating how conceptual contents are interrelated, the display format of a work-task 

oriented thesaurus is capable of offering an overall picture of a domain. In the present 

work, by studying the domain-specific known facts, the disease triangle paradigm and 

by conducting an analysis of information needs, we were able to identify the core 

concept categories. In order to present concepts in a more meaningful way, we 

classified concepts in each concept category on the basis of the concept category 

classification in the domain. Furthermore, the classification of concepts into the concept 

categories was based on the classification that was requested and used by work task 

actors. For instance, on the basis of the etiology of plant diseases, diseases are classified 

on the basis of the casual agents that cause plant diseases. The findings of the group 

interview also confirmed this finding. In the group interview, participants commented 

on the development of a thesaurus that arranges and displays diseases under those 

pathogens that cause diseases.  

 

In addition, based on the findings of work task study, different kinds of information 

were defined for concept categories (see Table 5.10). The information of this type such 

as description, photos and linkages are presented under each concept along with 

indication of relationships (see Figure 5.13).  

 

                                                 
45 (See more details in chapter 3, ‘Thesaurus construction’) 
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The Ontopia program and its display facility are not designed for the application by end 

users.  Hence, we designed an interface that displays the thesaurus content (concepts 

and relationships) to be more meaningful for users. The aim was to offer a powerful 

display facility on the basis of the domain-specific study findings that serves to enhance 

users’ interaction with the thesaurus and provide a more understandable semantic 

network of concepts and mutual relationships. Figure 5.14 shows the interface of the 

thesaurus by which concepts could be searched by using the search box or browsed in 

concept categories on the top of the page. Thus, a web editor framework was designed 

for building user-friendly web applications that allows users to find information from 

the thesaurus constructed by topic map technique. It was designed on the basis of the 

Tolog language, a specific Ontopia’s query language for topic maps(Ontopia, 1999). In 

this display, concepts were arranged under concept categories (see figure 5.9, as an 

example of concept categories).  

 
 

 

Figure  5.14 The Plant Pathology Thesaurus interface 

    



A survey of user's perception and satisfaction with work oriented thesaurus designs 

 182 

By browsing terms in concept categories or looking up terms, different names can be 

retrieved. These names are synonyms for chosen name and displayed as headings or 

they are presented by properties. Looking up a term guides the user to a page that yields 

more information depending on the concept type (see Figure 5.15 in which shows the 

information page of a looked up term).  

 

 

 

 

Figure  5.15 The result page of a looked-up term in the Plant Pathology Thesaurus 

 

All described features are oriented towards the text-based display of the thesaurus. 

Furthermore, another enriched display was added to the web application or the interface 

of the thesaurus in which the concepts and relationships could be displayed as a 

semantic map by using the Vizigator application. The Vizigator is the most eye-catching 

feature of the topic map technique, which produces a graphic visualization of the 

thesaurus concepts and the relationships between terms. This graphical interface 

provides users with a method of thesaurus navigation in addition to the text-based 

interface. Although it has the power to be searched and used on its own, it is also well 
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suited to complement the text-based display of the thesaurus. Figure 5.16 displays a 

conceptual map of Crown rust (disease) and depicts its semantic relationships with 

other concepts.  

 

As we can see in Figure 5.16, concepts appear as nodes with a base name (corresponds 

to the descriptor in classic thesauri). Other names, (synonyms) by which the topic is 

known are available via the properties box accessible from the context menu (right click 

on the concept) (see Figure 5.17). The label assigned to a concept could be displayed by 

choosing a scoping concept from the name scoping menu item. Concept types or 

concept categories are distinguishable based on the shape, color or other style 

characteristics of the node.  
 

 

Figure  5.16 Concepts in Vizigator 
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Figure  5.17 Properties of concepts 

Relationships in this semantic map of concepts are shown as lines (see Figure 5.16). As 

with concept types, they are distinguishable based on the shape and color of the line. 

Relationships and names are visible during mouse over. Figure 5.18 shows how 

relationships between concepts are represented. It shows, for instance, how powdery 

mildew as a fungal disease is related to BTH that is a fungicide. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure  5.18 Kinds of relationships between concepts 
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Other information defined as properties (occurrences) for each concept is viewable on 

the map via the properties box. All information in the thesaurus including concepts, 

relationships and other properties are navigable in, respectively, the text-based display 

and visual map. The visual map (Vizigator) has a search box. There are also links 

between the text-based display and the visual display of the thesaurus. Therefore, users 

could easily move between them. Extracted occurrences like a linked web page could be 

followed from both of designed displays of the thesaurus (textual and visual).  

 

At the result, the Vizigator or visual map of concepts and relationships provides the 

power to grasp all conceptual information for one concept in a page. The visual map 

allows users to understand how concepts are related to other concepts by defined 

specific relationships that are shown by lines (see figure 5.18).  

 

Thesauri, taxonomies and other semantic tools could be powerfully represented by 

using the topic map technique. As a benefit from this representation, a more richly 

descriptive classification could be mentioned. It facilitates more precise searches.  

 

Topic maps offer unprecedented power for searching. Furthermore, it supports full text 

searching. If we have defined description or notes for concepts, searching on them 

would be possible by topic maps. Searching relationships or a term could produce 

results presenting other useful information provided for terms.   

 

Finally, merging different thesauri constructed by topic maps would be possible. 

Furthermore, concepts of other domains that represent the same subject could be taken 

into the topic map easily. These features solve the problem of updating thesauri and 

merging them with domains they share terms with.  

 

As an additional feature for the thesaurus, an issue tracking application was added to the 

interface of the thesaurus. The aim was to create a place to collect issues as regards bugs 

or developments suggested by users within the domain (see Figure 5.1 and Figure 5.2) 

5.2 The Agrovoc thesaurus  

As a contrast to the PPA thesaurus, we selected a mainstream thesaurus as control 

thesaurus for comparison purposes. Findings from the domain study did not point to any 
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specific thesaurus to be selected as the test thesaurus since people within the 

information environment did not use any thesauri. However, very few of them were 

familiar with the Agrovoc thesaurus but did not use it. Among the few possible thesauri 

to be considered as the test thesaurus, we selected the CAB thesaurus and NAL 

Agricultural thesaurus.  We found the structure and term coverage of the three thesauri 

very similar, at least with regard to the terms we looked up. We identified a 

considerable similarity between CAB thesaurus and Agrovoc thesaurus. Compared to 

the NAL Thesaurus, the Agrovoc thesaurus looks more precise as regards plant 

pathology terms. Looking up some terms in both confirmed this observation. For 

instance, Mildews as a fungal disease in plants is presented as follows in Agrovoc and 

NAL: 

 

 

Agrovoc Agrovoc Agrovoc Agrovoc     

Mildew 

BT     Fungal diseases 

 

NALNALNALNAL    

Mildews 

BT     Fungi  

    

Therefore, considering the aim of the project, we selected the Agrovoc thesaurus as 

opposed to the prototype thesaurus taking into account the scientific orientation of the 

environment to be investigated here. The fact is that the case study is undertaken within 

an academic environment and as such it is designed on the basis of perceived 

knowledge about work tasks. The following sub-sections describe the Agrovoc 

thesaurus as regards conceptual content, its construction methodology, its form of 

display and its functionality46.  

                                                 
46 The description is on the basis of information provided by the Agrovoc thesaurus in its online format. 

As we needed more information about its construction methodology and no information could be 

found in the literature, we made a contact with Agrovoc constructors in the FAO organization and 

received some requested information.  
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5.2.1 Conceptual content  

The Agrovoc thesaurus is a multilingually structured and controlled vocabulary 

designed to cover the terminology of all subject fields in agriculture and related 

domains like plant pathology. At present, the Agrovoc thesaurus contains 28664 

descriptors and 10918 non-descriptors (synonyms), and, in total, 39583 terms in English 

language; considerably fewer terms are in other languages like Spanish and French. 

Terms are organized in the three well-known relationships of ‘broader’, ‘narrower’ and 

‘related’. Scope notes are used in Agrovoc to clarify the meaning of both descriptors 

and non-descriptors.  

5.2.2 Display format  

The Agrovoc thesaurus contains terms, which consist of one or more words always 

representing one and the same concept. The format of arranging and representing 

concepts is the classic format defined by standards for thesauri: For each term, a word 

block is displayed showing the relation to other terms: BT (broader term), NT (narrower 

term) RT (related term) and UF (used for).  

5.2.3 Methodology for development 

In the early 1980s, FAO and the Commission of the European Communities (CEC) 

developed the Agrovoc thesaurus. Since then it has been updated continuously by FAO. 

The Agrovoc thesaurus was updated on a yearly basis. The decision has now recently 

been made to provide updates on a periodic basis, on average every three months. 

 

The thesaurus is based on the conventional approaches for thesaurus construction as 

defined in the standards and guidelines. The form of the English terms in Agrovoc 

follows the Monolingual Controlled Vocabularies ISO standard (e.g. control terms, 

format of terms, organization of terms, etc) (M. Sini, personal communication, 2007). 

Experts in agriculture within the FAO organization constructed the Agrovoc, but over 

the years, different people with different background and knowledge have worked on it. 

This leads to some inconsistencies in the use of the relationships or the term forms (M. 

Sini, personal communication, 2007). As the thesaurus is a multilingual thesaurus, 

domain experts in the native language, into which the thesaurus and its contents are 

translated, usually undertake the translations.  
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The thesaurus is compiled by variations on what Dextre Clarke (1996) calls the A-to-Z 

method. This works as follows: all terms that might be useful are collected from a 

variety of sources and are grouped into approximately 18 classes. Terms are sorted into 

alphabetical order and then relationships are set up between the terms (Dextre Clarke, 

1996).  

  

In recent years, some activities have been initiated that aim at restructuring the Agrovoc 

thesarus in order to improve its content and avoid its current inconsistencies. The plan 

also is to provide more extended set of relationships than those currently existing of the 

BT, NT and RT type to allow more effective searching and browsing for users. As the 

situation looks now, the thesaurus is basically term-oriented, but there is a plan to 

restructure the thesaurus to ensure a more clear distinction between concepts and terms 

(M. Sini, personal communication, 2007).  

5.2.4 Functionality 

The Agrovoc thesaurus, which is freely accessible on the Web, is mainly used for 

indexing and retrieving data in agricultural information systems both inside and outside 

the FAO organization. Its main role is to standardize the indexing process in order to 

make searching simpler and more efficient and to provide the user with the most 

relevant resources. Now it is used as the thesaurus of CARIS and AGRIS databases 

maintained by the FAO organization.   

5.3 Comparison of the test thesauri  

In order to evaluate WOM, we developed the prototype thesaurus from the findings of 

the work task study. We evaluated this prototype thesaurus in a usability test by 

comparing its performance with the performance of another thesaurus, the Agrovoc 

thesaurus, which is not work task based and has a classic structure. Although they have 

some features in common such as common concepts and terms and plant pathology 

subject coverage, they are different from each other mostly in terms of the methodology 

used for their construction and the method of arranging and representing concepts.  

 

The Agrovoc thesaurus is a multilingual thesaurus covering all subject fields in 

agriculture and related domains. It consists of terms in different languages and 
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organized in relationships (broader, narrower and related). No distinction is made 

between different terms that are presented as narrower term, broader term or related 

term for a given concept.  

 

The PPA thesaurus is a prototype thesaurus developed for the Section of Plant 

Pathology at the Copenhagen University; as such it differs from an international 

thesaurus in the domain of plant pathology. In the PPA thesaurus, concepts are specific 

terms related to the plant pathology domain. They are arranged in concept categories 

and sub-categories. Each category provides special type of information for concepts 

(See table 5.10). For each concept, different names are given that show synonyms of the 

terms. Relationships between concepts are specifically defined (e.g. has symptom, is 

infected by, causes). Furthermore, descriptions, photos and pictures and external and 

internal linkages are provided whenever is needed. By using the topic map techniques, 

the thesaurus provides two types of display: textual display and visual display. In the 

textual display concepts are organized in the concept categories. Each concept is 

presented in an individual page. In this page, other labels of the term, related terms 

specified by specific relationships, linkages to photos and pictures are provided (see 

Figure 5.15).   

 

In the visual page, the thesaurus concepts and the relationships between them are 

presented in an interactive map (see Figure5.17, Figure 5.18 and Figure 5.19).  

 

For instance, oat is a cereal that is categorized under the sub-category of ‘cereals’ in the 

category of ‘plants’ products in this thesaurus. The thesaurus displays other names of 

this plant. Although the Agrovoc thesaurus provides these names as well, the difference 

between these two test thesauri is that in the Agrovoc thesaurus, the common name is 

specified as preferred term and the other names appear as non-preferred terms. 

Therefore, they are linked by UF symbol (see Figure 5.19). In this case, the user does 

not know what the role of each name is, if he understands that they are different names 

for the searched concept. In the PPA thesaurus, however, the user is guided to a page 

that shows different names of concepts explicitly. This is done by searching or browsing 
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each of these terms. For instance, he could become aware that oat is a common name 

and its scientific name is Avena Sativa
47

 (see Figure 5.20).  

 

The Agrovoc thesaurus is now available on the web while the PPA thesaurus is a 

prototype constructed to meet the aims of the current project. 

 

In order to determine to what extent the Agrovoc thesaurus covers the Plant Pathology 

terms and, in other words, to measure the specificity of the Agrovoc thesaurus in 

covering the Plant Pathology domain, we concretely looked up the PPA thesaurus terms 

in the Agrovoc thesaurus. It became clear that they have 261 terms in common. It means 

that 46.5 % of the Plant Pathology terms could be found in the Agrovoc thesaurus. 

However, it has to be mentioned that part of this percentage can be explained by the 

selection of 12% of the Plant Pathology terms from the Agrovoc thesaurus (see Table 

5.12). By subtracting the total number of terms selected from the Agrovoc thesaurus, 

the test thesauri have 195 terms in common. It means that 39% of the terms included in 

the PPA thesaurus on the basis of experts’ search and research statements, experts’ 

suggested alternative terms and terms extracted from literature could be found in the 

Agrovoc thesaurus. However, even if the descriptive statistics we have reported 

obviously show the low specificity of the Agrovoc thesaurus for covering plant 

pathology domain concepts and terms (as confirmed by the group interview data, see 

Appendix 25), we avoid to deduce and generalize the result as our aim is not to evaluate 

the Agrovoc thesaurus nor to evaluate the methodology of the Agrovoc thesaurus 

construction. Furthermore, the PPA thesaurus is a prototype with little coverage of 

terms in that it is constructed with the aim of estimating the value of WOM for 

thesaurus design. Therefore, in order to deduce some results with regard to specificity, it 

is necessary to compare two thesauri that are available in completed versions or, 

otherwise, to select a randomised sample of terms that are representative enough for 

doing an inferential test (for more details on inferential testing see chapter 4, ‘The Test 

design’).   

 

                                                 
47 This is a simple example given here to explain how the test thesauri are different. Even if researchers in 

the domain under study may know which terms represent the scientific names and which terms 
represent the common and less authoritative designations, these latter names would, however, be 
valuable when new terms are introduced to the domain and when users are not well versed in the 
specifics of the domain. Furthermore, the presentation of the “non-official versions” of term names is a 
reflection of the very nature of the test thesaurus that is to memorize alternative terms to users. 
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Figure  5.19 An example of the display of relationships in Agrovoc thesaurus 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure  5.20 An example of the display of relationships in the Plant pathology thesaurus 

5.4 Summary 

With the aim of evaluating WOM for enrichment of the thesaurus structure (concepts, 

relationships and display), we designed a prototype of a thesaurus. This prototype was 

based on the findings of work task study and developed by applying two approaches:  

 

• Studying the etiology of plant diseases and known facts of the domain together 

with one of its essential paradigms 
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• Studying the information environment in which the thesaurus is going to be used 

 

For the first approach, a study of literature within the domain was carried out. For the 

second approach, a questionnaire survey was conducted in order to obtain knowledge on 

work tasks and to determine domain knowledge effect on the thesaurus construction. 

Also, a focus group interview was undertaken to gain more comprehensive knowledge 

about participants’ work tasks, work domain and information behaviour. Participants 

were representative persons who were chosen on the basis of their profound knowledge 

of the work domain and their search experience. The results of this research yielded 

some important observations and factual information to be considered in the thesaurus 

design.  

 

The findings of studies provided us with a framework for designing a prototype for an 

enriched thesaurus by identifying:  

 

• What are the plausible concept categories  

• How to present the meaning and use of terms 
• How to present the relationships between terms 

 

Using the findings obtained on the above issues, we selected a topic map technique for 

designing the thesaurus. The reason for this choice was related to the fact that currently 

existing thesaurus building systems do not support structures different from whatever 

has been defined in guidelines and standards for the thesaurus construction. For 

instance, they do not support expanding semantic relationships further than relationships 

advised in standards and guidelines and used in traditional thesauri. Appendix 29 shows 

the most important relationships, which are advised by American and British standards, 

and the most common relationships that are used in thesauri.  

 

The topic map technique boasts a host of powerful features for representing concepts 

and relationships that thesauri lack or put a bit differently: in the conventional structure 

of thesauri these capabilities are restricted or not allowed. The process of defining more 

natural relationships is supported by the topic map. Furthermore, the arrangement of 

concepts and terms in a meaningful way has been rendered possible by applying this 

technique. In sum, by the topic map technique, we could more precisely than hitherto 

describe the world of the domain as preferred by the people within the domain. 
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6 The test results 

As stated in chapter 1 (Introduction), the overall purpose of the research is to explore if 

and how work-task oriented methodology (WOM) can contribute to the design of an 

enriched thesaurus. Within this overall investigational framework an evaluative study is 

carried out with the aim of developing a methodology for designing thesaurus concepts, 

relationships and display format in a way meaningful to the users. 

  

In this chapter concluding observations on the construction of the thesaurus48 as 

emerging from the findings of the work task oriented study are presented to identify: 

1  How the work-task oriented thesaurus performs in information retrieval, 

1.1 How the work-task oriented thesaurus affects users’ search behaviour as 

regards the thesaurus use, 

1.2 How the work-task oriented thesaurus affects users’ search behaviour in 

relation to search moves, 

1.3 How the work-task oriented thesaurus affects users’ search behaviour with 

respect to search terms, 

1.4 How the work-task oriented thesaurus affects the performance of the IR 

system, 

1.5 How the work-task oriented thesaurus affects users’ satisfaction with regard to 

thesaurus support to search problem analysis, query formulation and 

conceptual understanding, and 

1.6 How the work task oriented thesaurus affects users’ satisfaction as regards the 

quality of relationships. 

This first category of questions is about the evaluation of the usability of the designed 

thesaurus by comparing the thesaurus constructed by WOM with a traditional one, as a 

control thesaurus. This comparison is carried out to identify the ability of the thesaurus 

                                                 
48 (Described in more details in chapter 5, ‘ The test thesauri’) 
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to stimulate and inspire the user to develop the search query according to the search 

problem and feedback from the system as well as the ability to satisfy the user in 

relation to help needed for analyzing the search job and formulating the search query. 

  

Also examined in this context is the performance of thesauri in terms of quality of 

concepts, relationships and display format from the searchers’ point of view. The 

findings are reviewed subsequently in the context of the second and third research 

questions in order to study variables in the WOM to identify characteristics and needs of 

the information environment for the thesaurus design. The third category questions 

explore approaches to translating knowledge obtained on WOM into the thesaurus 

conceptual content, relationships and display format. As research question 2 and 3 

centre on how WOM has been applied to the design of the PPA thesaurus and the 

methodology of designing the thesaurus has already been described in details in chapter 

5, a summarized description of the methodology is provided. These research questions 

discuss: 

2 What variables must be examined in order to structure thesaurus content in 

harmony with the characteristics and needs of a particular work task context, 

3 How should the knowledge developed be translated into the thesaurus design, 

3.1 What type of conceptual information should be included in the thesaurus 

entities, 

3.2 How to present the meaning and use of terms, and 

3.3 How to present relationships between terms. 

 

There is a growing interest in the role of tasks in information seeking and retrieval 

studies (Vakkari, 2003; Byström and Hansen, 2005) and the context of task is used in 

various ways in research settings (Byström and Hansen, 2005). However, very few 

research studies have actually implemented the methodology of work task analysis as 

part of the domain study for constructing thesauri (Lykke Nielsen, 2001). The 

assumption here is that the potential of the work task analysis goes beyond constructing 

the standard type thesauri. This methodology could be applied in a way that provides a 

richer and more work-task oriented thesaurus structure. The method may not only 

provide more useful terminological and semantic information compared to the 
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traditional known formats of thesauri but it can be applied in a way that provides a 

differentiated conceptual content, relationships and display designed on the basis of the 

work task characteristics. Improved semantic relationships and enriched conceptual 

content by this method may work better than the features of the traditionally structured 

thesaurus, which are based on the classic approaches for thesaurus construction and 

formed on the basis of thesaurus guidelines49 on users’ system interaction and search 

performance, and satisfy them better.  

 

The present evaluation sets out to investigate whether the enriched thesaurus enables the 

user to smoothly interact with the retrieval system and stimulate the development of 

adequate search queries. An adequate search query can be formulated by the user as a 

result of modifying the search query based on the feedback from the system (Ingwersen 

and Järvelin, 2005) and allows the user to make the search query exhaustive (as to the 

information need) and complex in structure (number of search terms). As a result, the 

user consults adequate search terms in the query that best meet his information needs 

and modify the search query to retrieve relevant documents. As a source of search term 

selection, the thesaurus can assist users in formulating queries and expanding them by 

providing relevant terms and representing right search terms, additional search terms, 

synonym variants, narrowed and related terms covering the search problem, specified 

terms and correctly defined synonyms. In the present study, in order to find out how the 

test thesauri support users in devising an ‘adequate search query’, the data on search 

moves and search performance are recorded and compared. The assumption is that by 

using the test thesauri, users will make specific search moves to specify and exhaust 

search queries. The adequate search query, then, leads to better search performance in 

which precision and recall is increased. It is investigated whether the enriched thesaurus 

provides a search vocabulary capable of exploiting the opportunities of the system to 

achieve a high degree of retrieval performance.  

 

The evaluation was carried out as a usability test comparing the effect and performance 

of the two test thesauri: The Agrovoc (AG) thesaurus, a classic thesaurus that is 

designed on the basis of standards drawn up for thesaurus construction and the Plant 

Pathology (PPA) thesaurus, a tool designed on the basis of findings from the work task 

                                                 
49 (For more details on their differences see chapter 5, ‘The test thesauri’) 
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oriented study findings50. A group of 10 test persons used the two test thesauri to 

perform four controlled search jobs. During the retrieval process, the test thesauri were 

used in a user-initiated mode. Users were given an opportunity of becoming familiar 

with the concept of thesaurus and the test thesauri in a tutorial session conducted before 

the usability test and then participated in the usability test. They were asked to use each 

of the test thesauri for two of the search tasks. The test persons were master students 

and recently graduated people in master degree.  

 

A total of 40 search sessions were carried out during the retrieval test: 10 search 

sessions to solve the search job A, 10 to solve the search job B, 10 to solve the search 

job C and 10 to solve the search job D. The AG thesaurus was used in 20 of the search 

sessions, and the PPA thesaurus was relied on in the other 20 search sessions.  

 

The test persons carried out thesaurus look-ups, made thesaurus moves and search 

moves to handle the search jobs during the search sessions (for a definition of search 

moves and thesaurus look up, see Appendix 12). The search jobs were given in 

permuted order in order to avoid any effect the order might have on the result. The 

thesauri were used in turns. The rotation list and the order of the thesauri are shown in 

Appendix 5.  

 

Considering the complex nature of capturing data on all aspects of user-system 

interaction, in general, and search term selection and thesaurus interaction, in particular, 

a combination of data collection techniques was employed. Quantitative data on search 

behaviour were collected about the amount of thesaurus use, search runs, types of 

search moves, type of the thesaurus look-ups and the number and type of query terms. 

For this purpose several methods were relied on: administering questionnaires, logging, 

relevance assessment and observation. The qualitative data giving background 

information about the motivation for the actions and users satisfaction as regards the test 

thesauri were obtained by the interviews51. Since the study was a usability test with a 

                                                 
50 (See more details in chapter 5, ‘The test thesauri’) 
51 In this chapter, ‘interviews’ refer to the interviews carried out in the usability test: post session 

interviews that were conducted upon completion of the experimental retrieval test by each participant 

individually and the group interview carried out by participation of all test subjects. The interview carried 
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small number of participants, an emphasis is placed on the qualitative data analysis 

besides the quantitative analysis.   

 

A mix of the quantitative and qualitative data was collected to provide answers to 

research question one and related sub-questions. Research questions two and three were 

answered by a review of findings of the usability test. Data describing the performance 

and impact of the AG thesaurus were compared with data recorded on the performance 

and impact of the PPA thesaurus in order to investigate whether a work-task oriented 

thesaurus provides more appropriate and enriched conceptual content, improved 

relationships and a differentiated display to the thesaurus user and thus contributes to 

satisfactory retrieval performance. Each session was followed up by a debriefing session 

on the user actions during the performance part of the usability test together with a 

discussion connecting findings on search behaviour to other related studies.  

 

We compared various attributes of search behaviour obtained from the search 

transaction logs and the observation schemes. Furthermore, we compared search 

performance in order to verify characteristics of the support and influence of the two 

test thesauri on the user/system interaction processes. We gathered complementary data 

by the group interview about the effect of the test thesauri on information retrieval 

performance and satisfaction. The core themes from the group interview and post 

session interviews were extracted into a table (Appendix 14). The relevant themes were 

presented with inferential statistics in order to confirm the data. To validate extracted 

themes and show how they have been extracted into the themes, one of the user’s 

statements were given as example and as a kind of reference for the theme defined in 

the related tables in the text52.  

 

The data gathered by the interviews might improve our understanding and provide a 

basis for integrating the WOM into the methodological framework for thesaurus 

structure enrichment.  

 

                                                                                                                                               

out in the work task study is distinguished as ‘focus group interview’ or it has been indicated which 

interview it refers to (more details can be found in chapter 4) 
52 (See the transcribed group interview in Appendix 26). 
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Differences identified between performance and between search behaviour by applying 

the test thesauri were tested by a t-test and a chi-square test to get a general view and to 

observe tendencies for interpretation and understanding of data. Hereby we made 

inferences from observable data to casual relationships between variables53. All the 

inference statistical tests were carried out according to the following overall hypothesis:  

 

H0: the test thesauri cause no differences 

Ha: the test thesauri cause differences.  

6.1 Research question 1: How does the work-task oriented thesaurus 
perform in information retrieval? 

This research question is answered by the results from and the accompanying discussion 

of the six sub-research questions. It has its focus on an examination of how the two test 

thesauri support the users and how users make use of the conceptual content of the 

thesaurus. This study is carried out by assessing the usability of the PPA thesaurus by 

comparing this thesaurus with a classic thesaurus in which the first question of this 

category explores the use of thesaurus support; the second and third research questions 

evaluate the ability to stimulate and inspire the user to develop the search query; the 

fourth research question evaluates the ability to inspire and support the user in obtaining 

high recall and precision scores. The fifth research question concerns the ability to 

satisfy the user with regard to needed help for analyzing the search job and formulating 

the search query. The sixth research question evaluates the quality of relationships from 

the searchers’ point of view. 

6.1.1 Research question 1.1: How does the work-task oriented thesaurus affect users’ 

search behaviour as regards the thesaurus use? 

The aim of this research question is to investigate whether it is possible to identify 

differences in the use of the test thesauri. If there are differences, then, to identify what 

can be the reason for these differences. Are they related to the enriched display, the 

                                                 
53 (For more details as regards statistical testing see chapter 4, ‘The test design’) 
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conceptual content and/or the relationships provided by the work-task oriented 

thesaurus?  

 

The analysis shows that the PPA thesaurus was used more frequently then the AG 

thesaurus. The frequency of thesaurus use for four search jobs by 10 test persons in 40 

search sessions is shown in Table 6.1. To sum up, in 20 search sessions during which 

the PPA thesaurus was used, 76 terms were looked up in this thesaurus and in the 20 

search sessions where the AG thesaurus was used, 63 terms were looked up.  

 

Table  6.1 Search behaviour: number of term uses   

Thesaurus use PPA (n=20) AG (n=20) 

Looked up terms      76     63 

 

In order to investigate how the test thesauri were used during the searching process, the 

thesaurus use observed in search sessions were compared according to the 

categorization developed by Lykke Nielsen (2002). This category shows four primary 

tasks that a thesaurus is used for during retrieval sessions: 
 

• Problem analysis and conceptualization of the information need situation 

• Query (re) formulation 

• Conceptual understanding of terms and concepts 

• Lead-in 

 

From the data obtained from the observation schemes, the descriptions of the search 

sessions and the analysis of the group interview, it is possible to code the thesaurus use 

according to the above-mentioned tasks and measure how the test thesauri were used 

during the searching process. The findings are shown in Table 6.2.  
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Table  6.2 Search behaviour: thesaurus use in the 40 search sessions  

  PPA (n= 20)  AG (n= 20)  

 No of sessions % No of sessions % 

Problem analysis 0 0 0 0 

Query formulation 19 95 15 75 

Conceptual understanding 10 50 4 20 

Lead-in 14 70 13 65 

 

The analysis revealed that users turned to the thesauri primarily for query formulation 

and as lead-in. Fewer test persons used the thesauri for exploring the meaning of concepts and 

terms (conceptual understanding). No test persons used the thesauri for problem analysis.  

In order to identify why test persons did not use the test thesauri for problem analysis, 

we discussed this issue with them in the group interview. Without exception the test 

persons in the post session interviews stated that they did not need this particular kind of 

support during the retrieval process (see Appendix 14). However, they mentioned that if 

they found search jobs difficult to understand, they would use added facilities (i.e. 

descriptions and photos) in the PPA thesaurus because they believed that they are 

helpful for problem analysis. This finding shows that the thesaurus designed on the 

basis of WOM approach is capable to be used for problem analysis. The following 

statement demonstrates this function well: “by looking at photos we could identify what 

is the term and know about the topic we are searching”. 

 

The comparison of data shows that the PPA thesaurus was used more frequently than 

the AG thesaurus for query formulation, conceptual understanding and as lead-in. The 

descriptive findings have been tested by chi-square tests (for basic data, see Appendix 

20). 

6.1.1.1 Findings on the role of enriched content, relationships and display on the 

thesaurus use 

In order to identify how thesaurus use is related to the enriched structure of the PPA, the 

effect of content, relationships and display of test thesauri on the test persons’ thesaurus 

use was measured. The thesauri term look-ups were compared in two test thesauri. 

During the 40 search sessions, 138 terms were looked up in the two test thesauri: 63 

terms in the AG thesaurus and 76 terms in the PPA thesaurus. However, t-test analysis 
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of the data does not show any significant difference on thesaurus use for query 

formulation and reliance on the lead-in function (Table 6.3). 

Table  6.3 Results of the chi-square test: differences between the two test thesauri as regards 

thesaurus use 

  Chi-square test: PPA versus AG     

Thesaurus use  Critical α2, 0.01  Critical α2, 0.05 X2 Conclusion  

Query formulation 6,64 3,841 3, 137 Accept of Ho 

Conceptual understanding  6,64 3,841 3,956 Support of Ha 

Lead-in 6,64 3,841 0,113 Accept of Ho 

 

The difference between thesaurus look-ups shows the effect of the PPA thesaurus on the 

thesaurus use. Out of these looked up terms in the AG thesaurus (63 terms in total), 23 

terms (36.5%) were not presented in the thesaurus while from looked up terms in the 

PPA thesaurus (76 terms), 11 terms (14.9%) were not presented in the thesaurus. For 

instance benzothiadiazole and any of its synonyms were not included in the AG 

thesaurus while the PPA thesaurus presents nine synonyms for this chemical product 

including chemical names, trade name, common names and scientific names. The 

finding shows that these work-task oriented terms in the PPA thesaurus fit the target 

group compared to the more general terms available in the AG thesaurus. Therefore, 

users are more stimulated to use the thesaurus and are more satisfied with it. This 

finding was confirmed by the interview data (see Table 6.4). They were satisfied with 

information provided in concept categories such as descriptions and photos. However 

information provided in the PPA caused that they compared the AG thesaurus content 

with the PPA thesaurus and they stated that they could not find any information on 

terms in this thesaurus (see Table 6.5). 

 

The work task study showed that people within the work context are looking for 

information by specific search terms and that their information needs are specific as 

well. Therefore, they demand thesauri that make available more specific terms of the 

domain54. Hence, a thesaurus that reflects and organizes the specialized vocabulary in 

the domain, which is the feature of searching thesauri (Anderson and Rowley, 1992; 

                                                 
54 (For more details see chapter 5, ‘The test thesauri’) 
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Bates, 1990), seems to lead to an increased interaction between users and the thesaurus 

content.  

 

From the views articulated in the interviews, we identified that descriptions and photos 

have been used mostly for conceptual understanding rather than for other functions. 

90% of the users found descriptions helpful when they were looking for new terms and 

did not know them. 50% of the users found photos facilitating an understanding of what 

the meaning of terms is. In comparison with the descriptions, defined relationships stand 

out as the thesaurus feature, which provided users with the largest number of relevant 

terms used for query formulation and as lead in. 90% of participants found relationships 

helpful for finding synonyms and selecting search terms (see Table 6.6). 

 

Table  6.4 Comments concerning role of The PPA thesaurus content on thesaurus use 

 
Comments 
 

 

Test persons 

(n=10) 

% 

Descriptions are very necessary for new terms 
“ I think that they [descriptions] are very necessary and we need them to know about new 
words” 
 

 
9 

 
90 

The information given for each term provide additional terms to select 
“It gives information for each term that suggests these information additional terms to 
select for our information searching” 
 

 
10 

100 

Photos do not suggest any term but they direct to modify search and select search terms 
from the thesaurus 
“Photos did not directly suggest terms to search, but directed me to modify my search 
statement” 
 

 
5 

50 

Provided information help to select search terms 
“This information suggest additional terms for searching”  
 

10 100 

Photos support conceptual understanding 
“by looking at photos we could identify what is the term and know about the topic we are 
searching” 
 

5 50 

Descriptions support conceptual understanding 
“[by description] you can decide is this term related to your search term or not” 
 

9 90 

Description helps selection of search terms 
“Descriptions helped us to select terms for searching because it gave information about 
the concepts and I understood what is the meaning of term”  
 

8 80 

Descriptions support locating precise search terms 
“for new terms when you read the description and understand oh yeah it is a specific term 
and a better term than the term that you first know it and wanted to search by it” 

5 50 
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Table  6.5 Comment concerning the role of The AG thesaurus content in thesaurus use 

 
Comments 
 

 

Test persons 

(n=10) 

% 

The thesaurus does not give any information about terms 

 “ It does not give any information about terms” 

 

8 80 

 

In order to identify how specific relationships, which were defined specifically, have 

affected thesaurus use, we compared terms that users navigated in the two test thesauri. 

These terms were displayed terms in the thesauri that were presented to the users as the 

result of searched terms. In the PPA thesaurus, users navigated 54 terms from the result 

of searched terms, whereas in the AG thesaurus they navigated 25 terms. The difference 

in the data shows the role of enriched relationships in the PPA thesaurus that provides 

the possibility of navigating terms. These data were again confirmed by the interview 

data. During the interviews, test persons’ statements supported the fact that provided 

relationships in the PPA thesaurus such as ‘is a fungal disease of’ and ‘caused by’ have 

encouraged them to interact more with the thesaurus and impacted on their thesaurus 

use (see Table 6.6). In comparison, they were not satisfied with the format of 

relationships presented in the AG thesaurus and with the concepts referred to by these 

relationships. Due to the fact that the AG thesaurus is constructed for the discipline of 

agriculture in a broad sense and not specifically for plant pathology, they found the 

narrower terms irrelevant and broader terms too broad (see Table 6.7).   

 

However, it seems that although their statements on the thesauri were not different from 

their search behaviour in which they used and interacted with the thesauri in the 

retrieval test, it is not implausible that they may comment on thesauri as a result of 

doing a comparison between the thesauri besides of commenting on them on the basis of 

their experience of using them.  
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Table  6.6 Comments on the role of PPA thesaurus relationships in thesaurus use 

Comments  
Test persons 

(n=10) 
% 

I have learned new knowledge by relationships  
“Thesaurus by relationships learn you a lot of things because it tells you what is 

this, what is that” 

 

 
5 

 
50 

Relationships support selection of search term 
“Helpful to select the right terms” 

 

 
10 

 
100 

Relationships direct us to the relevant terms 
“I could identify [by these relationships] more relevant terms”  
 

 
10 

 
100 

Relationships act as very obvious examples 
“These relationships like’ is a fungicide fo’r act as examples” 

 

 
3 

 
30 

 

Table  6.7 Comments on AG thesaurus relationships  

Comments  
Test persons 

(n=10) 
% 

Relationships are ambiguous 
“BT, NT and .. yeah are confusing but … if the thesaurus could really help you in your 

search, then it does not take more than five minutes to know what is BT, RT and NT or 

something like that” 

 

 

10 

 

100 

Broader terms are so broad and irrelevant in this domain 
“Although it provides some synonyms but they are too broad and not good” 

 

 

10 

 

100 

The thesaurus is helpful for broadening search terms in related domain 
“For concepts that are related to agriculture and new for us, broader term help to 
know them” 

 

5 50 

Narrower terms are irrelevant 
“For the narrower ones, you want a specific term, but these terms in Agrovoc are not specific 

and narrow, I can say some of them are not relevant and specific… specially for terms in 

plant pathology”  

  

 

8 

 

80 

 

Users’ satisfaction with defined relationships in the PPA thesaurus show that these 

relationships presented better the structure of the knowledge domain to the users for 

discovering the meaning and usage of the vocabulary.  

 

At the final stage of evaluating the effect of the PPA thesaurus display on the thesaurus 

use, the effect of display on looked up terms was measured. The aim was to identify 

whether more looked up terms and more use of the PPA thesaurus is affected by a 
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different display or not. In the PPA thesaurus, in addition to searching terms from the 

thesaurus, the display allowed users to browse terms from different concept categories 

and find terms in the visual page (vizigator)55. Data showed that from 76 looked up 

terms in the PPA thesaurus, 48 terms were searched from the search page, 19 terms 

were browsed and 9 terms were looked up from vizigator page (see Table 6.8). Users 

looked up terms, in order, by using search page (63%), by browsing terms in concept 

categories (25%) and to a lesser degree by using the vizigator page (12%). As the PPA 

thesaurus provides the possibility of browsing terms in concept categories and looking 

up terms in the vizigator page, therefore, the result that 37% of the looked up terms are 

in vizigator and concept categories can be considered the reason for a higher degree of 

user interaction with and use of the PPA thesaurus.  

 

Table  6.8 Thesaurus use: the effect of display on the thesaurus use 

 PPA AG 

 Total Average Total Average 

Looked-up terms from search page 48 63 63 100 

Looked up terms from Vizigator page 9 12 -- -- 

Browsed 19 25 -- -- 

Total 76 100 63 100 

 

6.1.1.2 Discussion of findings on thesaurus use 

The general finding that the test persons primarily use the test retrieval thesauri for 

query formulation and as lead-in are confirmed by data collected from the group 

interview, the past test interviews and observed schedules. The findings show that a 

thesaurus is not needed for solving the present search jobs when it comes to problem 

analysis. Therefore, there is not any evidence to point to any differences between the 

test thesauri as regards thesaurus use for identifying the search problems. The test 

persons did not encounter any problems in capturing and conceptualizing the search 

problem. This finding is in line with findings from the domain study in which 

participants, including students (Master and PhD students), indicated that they had a 

clear picture of their problem and derived information needs. Since none of the test 

                                                 
55 (For more detail, see chapter 5, ‘The test thesauri’) 
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persons participated in both studies (domain study and usability test), the repeated 

findings confirm that, within this particular information environment, the most 

important role of a retrieval thesaurus is that of supporting query formulation.  

 

However, data on the role of each test thesaurus in these functions shows that although 

the PPA thesaurus was used more frequently than the AG thesaurus for query 

formulation and lead-in, the chi-square tests do not support the observed data, but they 

support the Ho hypothesis that the test thesauri cause no difference as regards thesaurus 

use for query formulation and as lead-in. The chi-square tests support the Ha hypothesis 

that the test thesauri cause differences with respect to conceptual understanding. 

Although they used both of the thesauri, in order, for query formulation and lead-in, and 

there was no significant difference between the roles of the test thesauri for this 

purpose, it was the PPA thesaurus that, by a significant difference, was used more 

frequently for conceptual understanding. The important role of the PPA thesaurus for 

conceptual understanding of search terms was corroborated by the findings from the 

interviews. Based on the group interview data we found out that the different structure 

of the PPA thesaurus have provided users with the opportunity of understanding the 

meaning of concept and terms. During the interviews, test persons emphasized the role 

of the PPA thesaurus for query formulation and lead-in too (see Table 6.4). The 

different effect of the test thesauri on the test persons regarding query formulation, lead-

in and conceptual understanding, lends support to the fact that the work task oriented 

enriched thesaurus has influenced users search behaviour. The thesaurus is designed on 

the basis of an analysis of the users belonging to the information environment under 

investigation. The findings show that the users working within this environment 

considered that features in the design of the thesaurus fit in well with work task features 

taken into account in the design of the thesaurus. It was one of the theoretical 

assumptions behind the project. The assumption was that the thesaurus that reflects the 

characteristics of the information environment helps users access and interact more 

frequently with the thesaurus. 

 

Users specifically commented on the role of the PPA thesaurus for thesaurus functions 

such as finding synonyms and alternative terms (see Table 6.9). Their comments on the 

AG thesaurus reveal that they have not found it helpful with regard to supporting 

thesaurus functions (see Table 6.10). 
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Table  6.9 Comments concerning the role of PPA thesaurus in supporting thesaurus functions 

Comments  

  Test 

persons       

(n=10) 

% 

The thesaurus is very helpful for finding alternative search terms 
“Good inspiration how to search and what to do for my search because I really 
did not know some terms in advance” 

 

 
7 

 
70 

The thesaurus makes the search more narrow and specific 
“These [suggested] terms were narrow and specific” 
 

 
10 

 
100 

The thesaurus provides the terms that I do not have through myself 
“I found some terms that could not guess or thought about them before” 
  

 
2 

 
20 

The thesaurus introduces new search terms 

“I learned new terms by this and searched by them”  

 

 

10 

 

100 

The information given on each search terms provides additional terms to select 
“It gives information for each term that suggests these information additional terms to select for our 
information searching” 

 

 

10 

 

100 

The thesaurus provides enough and sufficient information needed for retrieval  
“I think the plant pathology thesaurus shows us enough knowledge of the plant pathology” 

 

 

9 

 

90 

The thesaurus provides synonyms that could not be guessed 
“I searched on the thesaurus, I found synonyms that I could not guess them 
before” 

 
8 

 
80 

Table  6.10 Comments on the role of the AG thesaurus in supporting thesaurus functions 

Comments  

Test 
persons 
(n=10) 

% 

The thesaurus is helpful for broadening search terms in related domains 
“For concepts that are related to agriculture and new for us, broader term help to know 
them” 
 

5 50 

The thesaurus is easy to use 
“ Thesaurus is easy to use” 
 

6 60 

Relationships of BT, NT and RT are not difficult to capture 
“It does not take more than 5 minutes to identify what [relationships] they are” 
 

3 30 

The thesaurus does not give any information about terms 
 “ It does not give any information about terms” 

 

 
8 

 
80 

The thesaurus does not provide narrow and specific search terms 

“These terms in Agrovoc are not specific and narrow ” 
10 

10

0 
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While the test persons emphasized that they were satisfied with the PPA thesaurus 

support as regards the thesaurus functions, which involved assistance in finding 

synonyms and alternative terms, none of them supported the AG thesaurus for these 

functions (Table 6.11).  

 

Although the AG thesaurus provides narrower terms, broader terms, related terms and 

synonyms that can be used as alternative terms and, accordingly, serve to improve the 

functionality of the search performance, it is not designed specifically for the current 

information environment and therefore users did not find it useful. However, users 

expressed their satisfaction with broader terms in the AG thesaurus and terms that are 

related to the agriculture domain. Although the analysis of information needs shows that 

users have a requirement for specific and narrow terms rather than for broad terms, the 

group interview data showed their appreciation of being referred or directed to terms 

that are mostly to other terms in the agriculture domain in the AG thesaurus. As for the 

structure of the thesaurus, 30% of them stated that finding out about what are the AG 

thesaurus relationships, i.e. BT, NT and RT, is not a difficult task (see Table 6.10).  
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Table  6.11 Comments on the role of test thesauri in supporting thesaurus functions 

PPA AG 

Comments 
Test persons 

(n=10) 
% Comments 

Test 

persons 

(n=10) 

% 

The thesaurus provides synonyms 

that could not be guessed 

“I searched on the thesaurus, I 

found synonyms that I could not 

guess them before” 

 

 

10 

 

 

100 
The thesaurus does not provide 

synonyms 

 

 

8 

 

 

80 

Terms are broad and irrelevant 

“You often get very broad search 

terms” 

 

 

10 

 

100 

The thesaurus is helpful for 
broadening search terms in 
related domains 
“For concepts that are related to 
agriculture and new for us, 
broader term help to know them” 

 

5 50 

The thesaurus makes the search 

more narrow and specific 

“ These [suggested] terms were 

narrow and specific” 

 

9 

 

90 

The thesaurus does not provide 

narrow and specific search terms 

“These terms in Agrovoc are not 

specific and narrow ” 

 

 

10 

 

100 

Provided information help to select 

search terms 

“These information [point to the 

thesaurus] suggest additional 

terms for searching” 

 

10 

 

100 

The thesaurus does not give any 

information about terms 

“It does not give any information 

about terms” 

 

 

8 

 

80 

 

In the interviews, the test persons stated that they could not find specific terms of the 

domain in the AG thesaurus (see Table 6.12). Thus, we can conclude that the AG 

thesaurus does not support thesaurus functions for users within this special information 

environment. 

 



A survey of user's perception and satisfaction with work oriented thesaurus designs 

 210 

 

Table  6.12 Comments on the role of AG thesaurus in supporting the Plant Pathology domain   

Comments  

Test 

persons 

(n=10) 

% 

The thesaurus does not support conceptual understanding for this specific area 
“It does not provide you any information about what is the term” 
 

 

10 

 

100 

The thesaurus provides synonyms for terms of the domain but they are broad 
“Although it provides some synonyms but they are too broad and not good”  
 

 

10 

 

100 

Specific terms of the domain could not be found 
“These terms [specific terms] are not specific and narrow]” 

10 100 

 

For determining the role of the enriched parts of the PPA thesaurus on thesaurus use, the 

test persons’ comments on how the content, relationships and display of the thesaurus 

have influenced their thesaurus use, are given in different tables (see Table 6.4, 6.6 and 

6.13).  

 

Table  6.13 Comments on the designed display of the PPA thesaurus in supporting thesaurus 

functions 

Comments  

Test 

persons 

(n=10) 

% 

The displaying terms in categories help to identify search terms quickly and easily 
“[Terms in categories] is helpful for finding synonyms quickly and easily” 
 

 

9 

 

90 

Vizigator page facilitates conceptual understanding 
“It teaches you about concepts in categories about pathogens and their relationships with 

diseases” 

 

 
9 

 
90 

Vizigator page is a better way to search and find synonyms 
“I simply better understand when I search in this visual page in categories and 

subcategories” 

 
1 

 
10 

Vizigator page helps to select search terms 
“I think you can easily decide in vizigator page, which terms to select for your search” 

4 40 

 

The test persons found the PPA thesaurus useful for looking up synonyms (such as 

different names) and search terms. However, they also commented that this thesaurus 

has an important role in presenting the domain vocabulary like organizing diseases on 

the basis of pathogens that cause these diseases such as fungi, viruses and bacteria, and 
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in presenting chemical substances in a way that displays their role in relation to the 

plant disease such as <is a fungicide>. 

 

These explanations corroborate the observed findings regarding thesaurus use, and they 

are in line with findings from the work task oriented study56. Since none of the test 

persons participated in both studies (work task oriented study and usability test), 

repeated findings confirm that the most important functions of a retrieval thesaurus is to 

provide specific terms of the domain that explain the plant pathology language for query 

formulation. As the finding of the domain study showed, within this information 

environment, there are common terms occurring in several domains but with different 

meanings. Therefore, the thesaurus supports the conceptual understanding of terms as 

demanded by people within this specialized information environment. For instance, one 

of the comments of respondents in the work task oriented study touched upon the 

question of representing conceptual content regarding diseases under casual agents 

(pathogens). This comment was previously identified in the context of the study of the 

etiology of plant diseases. The organization of the conceptual content relating to 

diseases, chemicals and pathogens on the basis of casual agents resulted in an increased 

interaction with the thesaurus as users found this arrangement of the content more 

useful.  

6.1.2 Research question 1.2: How does the work-task oriented thesaurus affect users’ 

search behaviour in terms of search moves? 

The thesaurus is one of the main sources of search terms in both the query formulation 

and expansion. It stimulates information searchers to actively explore the search system 

and the vocabulary related to the search problem hereby trying out various search 

moves in order to retrieve relevant records for the search job. In formulating the above 

research question, we want to investigate whether a work task enriched thesaurus in 

contrast to a classic thesaurus has performed significantly better or proved less capable 

of inspiring and stimulating the information searcher to explore the possibilities of the 

search system, including the thesaurus. The research question has been answered by 

categorizing the search moves carried out during the test searches. The data for 

interpretation were produced by the observation schemes and the log files. For each 

                                                 
56  (See chapter 5, ‘The test thesauri’) 
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search job, a search history was developed and the number of search runs counted (see 

Appendix 11). The search runs were analysed and divided into search moves, thesaurus 

look-ups and thesaurus navigations. The search moves and the thesaurus moves were 

coded by dividing them into twelve categories of search moves and four categories of 

thesaurus moves (Table 6.14, Table 6.15 and Table 6.16). The coding is based on a 

categorization of search moves developed by Bates (1990), Wildemuth et al. (1991) and 

Lykke Nielsen (2002). The coding has been adapted according to the present findings 

(Appendix 12).  

 

The Table 6.14 sums up the average number of search runs and thesaurus look-ups, 

carried out in order to fulfill the 40 search sessions.  More search runs were carried out 

in the search sessions where the PPA thesaurus was used (on average 6.5) compared to 

the sessions during which the AG thesaurus was used (on average 6). During the search 

sessions, the PPA thesaurus was looked up more times (on average 3.75) than the AG 

thesaurus (3.2). Also, on average they navigated the PPA thesaurus (2.8) more 

frequently than the AG thesaurus (1.25). Looking at the data in greater detail, we find 

that the average test person using the PPA thesaurus seems to be more representative 

compared to the AG thesaurus test person as the mode is close to average, whereas the 

average of the AG thesaurus test person is generated by the three test persons looking 

up the thesaurus frequently, respectively 12, 12 and 13 times, which is far from average. 

Thus the descriptive data shows a difference between the test thesauri (for basic data, 

see Appendix 15).  

 

Table  6.14 Search behaviour: search runs, thesaurus look-ups and thesaurus navigations  

 PPA AG 

 Av Me Mo Av Me Mo 

Search runs 6.5 5.5 5 6 5 4 

Thesaurus look-ups 3.75 3 3 3.2 2.5 2 

Thesaurus navigation 2.8 2.5 2 1.25 1 0 
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The descriptive data produced by the analysis have been tested by t-tests showing that 

no significant difference exists concerning the number of search runs and thesaurus 

looks up (Table 6.15). Thus, from these findings we can conclude that there is no 

difference between the test thesauri concerning the stimulation of the test persons to 

more interactive search behaviour. Concerning thesaurus navigations, data tested by the 

t-test show that there is a significant difference between the test thesauri. We can 

conclude that the PPA thesaurus stimulates the test persons to more interactive search 

behaviour.  

 

Table  6.15 Results of t-test: differences between the test thesauri as regards search runs, thesaurus 

look-ups and thesaurus navigations.   

                         T-test: PPA versus AG   

Search behaviour 
Critical t, 

0.02 

Critical t, 

0.05 
Df 

Calculated 

t-value 
Conclusion 

Search runs 2,390 2,000 38 0,495506 Accept of Ho 

Thesaurus look-ups 2,390 2,000 38 1,10396 Accept of Ho 

Thesaurus navigations 2,390 2,000 38 2,41236 Support of Ha 

 

 

With the aim of studying the search behaviour exhibited in more detail, the search 

moves have been categorized into categories of specific search moves and thesaurus 

moves (table 6.16, Table 6.17, and Appendix 12). 
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Table  6.16 Search behaviour: search moves 

                      PPA                         AG 

Search formulation moves: Total Average Total Average 

Select 54 2,7 51 2,5 

Specify 35 1,8 33 1,7 

Exhaust 35 1,8 19 1 

Reduce 11 0,6 3 0,2 

Parallel 17 0,8 6 0,3 

Pinpoint 4 0,2 5 0,2 

Search term moves: Total Average Total Average 

Vary 16 0,8 15 0,8 

Repeat 3 0,2 6 0,3 

Fix 1 0,0 2 1 

Respell 2 0,1 0 0,0 

 

 

The analysis points out a significant difference between the test thesauri for the use of 

the search formulation moves Exhaust, Reduce and Parallel. As regards other search 

formulation moves consisting of select, specify and pinpoint, there is no significant 

difference between the test thesauri (see also Table 6.17 and for basic data see 

Appendix 16). The data analysis results show that the high use of the parallel search 

move has been in relation to search job A, the reduce search move has been increased in 

relation to the search job B and the exhaust search move has been increased in relation 

to the search job D. Since the same observations, viz. higher use of the reduce search 

move in search job A, higher use of the exhaust in the search job B and higher use of the 

parallel in the search job D, did not apply to the search sessions where the AG 
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thesaurus was used, we can conclude that the differences have been affected by the use 

of the test thesauri.  

Table  6.17 Result of t-test: differences between the test thesauri as regards search moves.  

                         T-test: PPA versus AG   

Search 

Formulation 

Critical t, 

0.02 

Critical t, 

0.05 
Df 

Calculated t- 

value 
Conclusion 

Select 2,390 2,000 38 0,170179 Accept of Ho 

Specify 2,390 2,000 38 0,323617 Accept of Ho 

Exhaust 2,390 2,000 38 3,27308 Support of Ha 

Reduce 2,390 2,000 38 1,86359 Support of Ha 

Parallel 2,390 2,000 38 2,07305 Support of Ha 

Pinpoint 2,390 2,000 38 -0,325956 Accept of Ho 

Search term 

moves 

Critical t, 

0.02 

Critical t, 

0.05 
Df 

Calculated t- 

value 
Conclusion 

Fix 2,390 2,000 38 -0,587139 Accept of Ho 

Vary 2,390 2,000 38 0,175217 Accept of Ho 

Repeat 2,390 2,000 38 -0,642220 Accept of Ho 

      

 

6.1.2.1 Findings on the role of enriched content, relationships and display on the 

search moves  

In studying the thesaurus moves, it appears from the descriptive data that searchers have 

looked up the PPA thesaurus more frequently than the AG thesaurus both before and 

while searching. They also navigated the PPA thesaurus more frequently than the AG 
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thesaurus (Table 6.18). As the PPA thesaurus has a different structure, a greater volume 

of use of this thesaurus can be related to its structure, which is so designed that it 

provides more information about the terms, more specific relationships and a different 

display that is constructed by the topic map technique57. Thus, the PPA thesaurus 

provides more possibilities for the searchers to interact with the thesaurus and navigate 

it. Data gathered by the interviews confirmed these findings (see Table 6.4, Table 6.6 

and Table 6.13 and Appendix 14). A heavier use of the PPA thesaurus indicates that 

users actually exploited the possibilities available in the PPA thesaurus on the basis of 

WOM. It can be concluded that the WOM is of value to the design the thesaurus, which 

inspires and encourages users to use the thesaurus and interact with it. 

 

Table  6.18 Search behaviour: thesaurus moves.  

                      PPA                         AG 

Thesaurus moves Total Average Total Average 

Look-ups before searching 48 2,4 41 2 

Look-ups while searching 28 1,4 22 1,1 

Navigation before searching 28 1,4 19 1 

Navigation while searching  28 1,4 6 0,3 

 

The findings have been t-tested for significance showing that the differences observed 

as regards thesaurus look-ups before and while searching is not supported by the 

statistical testing (Table 6.19). The descriptive findings on thesaurus navigation patterns 

tested by t-test, show that there exists significant difference between the test thesauri.  

 

 

 

 

                                                 
57 (For more details see chapter 5, ‘The test thesauri’) 
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Table  6.19 Result of t-test: differences between the test thesauri as regards search moves.  

 

Thus, from these findings we can conclude that while there is no difference between the 

test thesauri concerning looking up these navigational tools during the test searching, 

there is a significant difference between them when navigating the tools for finding 

search terms. This could be explained by the fact that test persons availed themselves of 

the extended possibility of the PPA thesaurus navigation. This conclusion is 

strengthened by the test persons’ comments in the interviews and the result of tested 

satisfaction of the display (see Table 6.13).  

 

While test persons have looked up test thesauri whenever they found it necessary, the 

assumption cannot be rejected, however, that they may have been affected by the 

additional possibilities of the PPA thesaurus in contrast to the features and facilities 

offered by the AG thesaurus. For instance, it was identified from the interviews that 

different ways of using the thesaurus have encouraged the participating searchers to 

navigate and use the thesaurus to a greater degree. These possibilities were added to the 

thesaurus because a need for introducing such user-oriented features was identified as a 

result of the previously described work task oriented study. This user preferences 

analysis provided us with a view of the work task environment that led us to embark on 

the development of an enriched thesaurus.   

6.1.2.2 Discussion of findings concerning search moves  

The patterns of searching behaviour observed in the study of searchers’ interaction with 

online databases were found to be similar to the findings reported in other IR studies 

T-test: PPA versus AG 

Thesaurus moves 
Critical t, 

0.02 

Critical t, 

0.05 
df 

Calculated 

t-value 
Conclusion 

Look-ups, before searching  2,390 2,000 38 0,598965 Accept of Ho 

Look-ups, while searching 2,390 2,000 38 0,546334 Accept of Ho 

Navigations, before searching 2,390 2,000 38 1,05064 Support of Ha 

Navigations, while searching  2,390 2,000 38 3,12870 Support of Ha 
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carried out in the traditional IR systems (Wildemuth et al., 1991; Hsieh-Yee, 1993; 

Siegfried, Bates and Wilde, 1993; Vakkari, 2000; Jansen and Pooch, 2001; Lyyke 

Nielsen, 2002; Shiri et al., 2002; Spink, 2002; Shiri, 2003; Vakkari et al., 2003; Jones et 

al., 2004; Shiri and Revie, 2004; Sihvonen and Vakkari, 2004, Shiri and Revie, 2006): 

searchers begin with an initial group of terms, then interactively revise these terms or 

reduce or enlarge the size of the retrieval set or to increase both precision and recall. 

Interacting with search thesauri has triggered searchers’ modification of search 

strategies so that their search formulation moves have been differentiated by the use of a 

thesaurus. For instance, Shiri and Revie (2006), investigated the query expansion 

behavior of end-users interacting with a thesaurus-enhanced search system on the Web. 

They found that the thesaurus use affected searchers’ search formulation. In 50 percent 

of the searches where additional terms were suggested by the thesaurus, users stated that 

they had not been aware of the terms at the outset of the search and that they had 

modified the search formulation.  

 

The average of 6,2 search runs per session (when test persons used PPA or AG) lies 

between the averages for IR systems use  (between 7-16) (Jansen and Pooch, 2001, 

p.243).  

 

The observed occurrence of specific search moves appears rather similar to the findings 

from the study carried out by Wildemuth et al., (1991), which was designed to 

investigate search behaviour in relation to a database of facts and concepts in 

microbiology. Similarity was also found with findings reported by Lykke Nielsen 

(2002) who investigated the effects of a word association constructed thesaurus on 

users’ search behaviour as contrasted to those of a traditionally constructed thesaurus. 

Compared to these studies, the test persons exhibit common search behaviour in terms 

of search moves. In the present study, the most frequently identified search moves were 

Select, Specify, Exhaust, Vary and Parallel respectively and this agrees with the 

findings by Lykke Nielsen (2002) where the following ranking is shown: Vary, Exhaust, 

Specify and Parallel and Wildemuth et al., (1991) by this ranking: Specify, Select, 

Exhaust, Intersect and Vary.  

 

As an effect of the PPA thesaurus use, exhaust, Parallel and Reduce moves were 

increased. We can conclude that while the PPA thesaurus has increased entering of 

synonym terms into the IR system (parallel move), at the same time, it has affected the 
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entering of most or all elements of the query into the initial search formulation (exhaust 

move). Furthermore, it has affected subtracting one or more of the query elements from 

an already prepared search formulation (reduce move). As stated by Willdemuth et al., 

(1991), exhaust is used to change direction during a search. With reference to this 

statement, it seems reasonable to deduce that the PPA thesaurus has influenced users’ 

search behaviour and made them change the direction of their search. Furthermore, this 

thesaurus stimulated the development of adequate search queries since by making 

exhaust and reduce search moves users have tried to devise search queries with more 

complex structures (see Table 6.17 and appendix 16).  This deduction can be supported 

by user comments on the role of the PPA thesaurus (see Table 6.20). 50% stated the 

positive effect of the photos built into the thesaurus content and 60% emphasized that 

the displaying categories and visual page have influenced test persons’ selection of 

search terms for modifying the search queries. In contrast, test persons clearly expressed 

their views on the low usability of the AG thesaurus in relation to their search needs 

(Table 6.21).  

 

Table  6.20 Comments on the role of The PPA thesaurus in information retrieval 

Comments  

Test 

Persons 

(n=10) 

% 

Photos do not suggest any term but they direct to modifying search and 
selecting search terms from the thesaurus  
“For me photos did not directly suggest terms to search, but directed me to modify my 

search statement” 

 

 

5 

 

50 

Presenting information in categories and displaying information in the vizigator 
page help select the correct search terms for modifying search queries 
“by vizigator page, terms linked together, it teaches you about concepts in categories 

about pathogens their relationships with diseases… It helped me to find some 

alternative terms, I mean synonyms” 

 
6 

 
60 
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Table  6.21 Comments on the role of the AG thesaurus in information retrieval 

Comments  

Test 
persons 
(n=10) 

% 

  It did not narrow down the search 
“I did not find good terms so I think we do not use it to narrow our search as we 
want” 

 

9 90 

Do not use the thesaurus for search 
“But I never use again Agrovoc for my search” 
 

9 90 

The thesaurus is helpful for broadening search terms in related domains 
“For concepts that are related to agriculture and new for us, broader term help 
to know them” 

 

5 50 

 

Select search moves were almost equal in search sessions where the AG thesaurus and 

the PPA thesaurus were used. Considered in the light of the findings reported by 

Willdemuth et al., (1991), it can be inferred in this study that by Parallel moves the 

searchers wanted the initial search output to be inclusive, maximizing recall, while by 

Exhaust moves, they attempted to retrieve small set of records maximizing precision. 

Thus, we can conclude that the PPA thesaurus has affected test persons’ search 

behaviour so as to modify their queries to retrieve more relevant documents 

(maximizing recall and precision).  

 

In this context, the results of the present study also confirms findings by Vakkari (2000) 

stating that searchers use more synonyms and parallel terms when their knowledge of 

the topic increases. The test persons used more parallel terms in the search sessions 

where the PPA thesaurus was consulted than in the search sessions where the AG 

thesaurus was used. On the basis of Vakkari’s findings it seems reasonable to deduce 

that the PPA thesaurus has been instrumental in widening searchers’ knowledge of 

topics. Findings from the interviews offered an additional confirmation of this 

concluding observation (see Table 6.22). It appears that test persons did not mention 

any positive role for the AG thesaurus in terms of supporting the domain (see Table 

6.23). 

 

These data also confirm our finding that the PPA thesaurus has contributed to extending 

users’ conceptual understanding of search terms, which is reflected by their tendency to 

use more parallel terms (see Table 6.17).  
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Table  6.22 Comments on the role of the PPA thesaurus in supporting concepts from the Plant 

Pathology domain 

Comments   

Test 

Persons          

(n=10) 

% 

The thesaurus provides enough knowledge of the topic  
“I think the plant pathology thesaurus shows us enough knowledge of the plant 

pathology” 

 

 

10 

 

100 

The thesaurus gives an overview of search topics of value especially to students 
“It is very helpful for student to know about terms, pathogens and everything of the plant 

pathology”  
 

 

2 

 

20 

The thesaurus serves as an encyclopaedia and thereby augments our knowledge 
of topic 
“So it is a kind of mixture of thesaurus and a dictionary and encyclopaedia … and 

increase our knowledge of the topic” 

 

 

10 

 

100 

 

Table  6.23 Comments on the role of the AG thesaurus in supporting the Plant Pathology domain 

Comments   

Test 

Persons 

(n=10) 

% 

The thesaurus is helpful for broadening search terms in related domains 
“For concepts that are related to agriculture and new for us, broader term help to know 
them” 

 

5 50 

The thesaurus is not a useful thesaurus within this domain 

“ I think it is not a useful thesaurus for plant pathology” 
10 100 

6.1.3 Research question 1.3: How does the wor-task oriented thesaurus affect users’ 

search behaviour with respect to search terms? 

Selection of search terms is one of the key objectives and processes of IR interaction. 

The interaction involves: a) to enter terms into the IR system by the user to represent the 

perceived information need and b) to match these entered terms by the system by the 

terms appearing in the database to represent the document. The outcome depends on the 

set of terms, which is posed to the retrieval system and the way in which the terms 

selected are presented as search input elements and keyed into the database as part of a 

search request.  
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In the third research question, we concentrate on the search term selection. We are 

particularly interested in examining the sources from which search terms are selected to 

represent relevant query terms. Furthermore, in order to identify how the PPA thesaurus 

in comparison with the AG thesaurus has had an effect on users’ selection of search 

terms we study whether searchers select different kinds of terms from two test thesauri. 

The idea to examine the efficiency of WOM for the construction of the enriched 

thesaurus and pursuant to this, the nature of selected terms is analysed from the 

perspective of relationships. Concretely, we carry out this study by comparing the role 

of the PPA thesaurus as source of search terms with that of the AG thesaurus as a 

control thesaurus.  

  

A total of 201 search terms were used during the test sessions and of these 57% derived 

from the description of the search problem, 31% from the test thesauri, 8% from the test 

person, and 4 % from retrieved records. Table 6.24 shows the distribution of sources for 

term selection for searches in which the PPA thesaurus and the AG thesaurus were used 

respectively. 

Table  6.24 Search terms: sources for search terms. 

                      PPA                         AG 

Source Total % Total % 

Search problems 56 48 58 69 

Thesaurus 46 39 16 19 

User interaction 9 8 7 8 

Records  6 5 3 4 

Total 117 100 84 100 

 

It appeared that the total number of search terms was smaller in the search sessions 

using the AG thesaurus (84 search terms) compared to searches where the PPA 

thesaurus was consulted (117 search terms). The same observation applies to the 

number of search term selected from the thesaurus, user terms and terms selected from 

records.  

 

The test persons selected more search terms from the PPA thesaurus (46 terms) 

compared to the AG thesaurus (16 terms).  
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For identifying possible explanations for the emergence of this difference, two sets of 

search terms selected from the test thesauri by test persons in the search sessions were 

examined more closely. More specifically, test persons were requested to consult the 

same thesaurus for a second time, for performing a second search job, and the results of 

this double use of the thesauri were then compared. The result shows that searchers 

selected more search terms from both of the test thesauri when they used the same 

thesaurus for the second time. Searchers selected 44% of all search term identified from 

the AG thesaurus in the first use of it and they selected 12% more terms in the second 

use of this thesaurus while they selected 31% of all search terms from the PPA 

thesaurus in the first use of it and selected 38% more terms in the second use of this 

thesaurus (Table 6.25).  

 

Table  6.25 Search terms: distribution of search terms with regard to thesaurus use first and second 

time. 

  PPA AG 

Time of thesaurus use Total % Total % 

First use 11 31 7 44 

Second use 24 69 9 56 

Total 35 100 84 100 

 

 

The above data provide evidence on the effect of the PPA thesaurus on the search terms 

selection procedures. It seems that test persons’ first interactions with and experience 

from the test thesauri in the retrieval test has affected their second use of the thesauri. 

Thus, as shown by the results, the general observation is that in encouraging second-use 

of the thesaurus, the AG thesaurus is outstripped by the PPA thesaurus, which boasts a 

better performance and more popularity on the part of users in that respect. Users’ 

comments about the future use of the test thesauri in the interviews tend to support this 

observation (See Table 6.26).  
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Table  6.26 Comments on users’ future use of test thesauri 

PPA AG 

Comments 
Test persons 

(n=10) 
% Comments 

Test persons 

(n=10) 
% 

To use the thesaurus for query 
formulation 
“It encouraged me to use it in 
the future before doing any 
search for information”  

 
10 

 
10
0 

Do not use the thesaurus 
“I do not use this thesaurus 
again] 

 
9 

 
90 

To use the thesaurus instead of 
other tools 
“I think I can use it [the 
thesaurus] instead of these 
sources [google, books]” 
 
  

 
9 

 
90 

To use other tools instead of 
the thesaurus 
“I prefer to search on Google 
[for finding alternative terms ] 
instead of using this thesaurus" 
 

 
7 

 
70 

The thesaurus has potential to be a 
comprehensive thesaurus in this 
domain 
“It has potential to be a very 
complex thesaurus” 

 
10 

 
100 

The thesaurus is not a useful 
thesaurus within this domain 
“ I think it is not a useful thesaurus 
for plant pathology” 

 
10 

 
100 

 

The search terms selected from the test thesauri have been analyzed in order to examine 

how many of the PPA thesaurus terms selected that were identified on the basis of or in 

the wake of the findings from the work task oriented study and, thus, were unique 

compared to the AG thesaurus. The aim of the analysis was to find out how many of the 

terms added through the findings of the work task study are actually used by the test 

persons. The analysis showed that 19 terms (54%) of the 36 search terms selected from 

the PPA thesaurus were unique compared to the AG thesaurus and not available in the 

AG thesaurus. In comparison, 6 search terms (38%) of the 16 search terms selected 

from the AG thesaurus were unique compared to the PPA thesaurus (Table 6.27). 

Table  6.27 Search terms: number of unique terms selected from the two test thesauri.   

                      PPA                         AG 

 Total % Total % 

Common thesaurus term selected 16 46 10 62 

Unique thesaurus term selected  19 54 6 38 

Total number of thesaurus term selected 35 100 16 100 
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6.1.3.1 Findings as regards the role of enriched content, relationships and display on 

the selection of search terms 

We can conclude from the analysis that both test thesauri offer unique, additional search 

terms, taking into consideration that the two test thesauri have differences as regards 

subject coverage. The PPA thesaurus covers the subject of Plant Pathology and related 

domains while the AG thesaurus covers the Plant Pathology domain and other related 

domains in agriculture science58. However, in covering the plant pathology domain in 

both of the test thesauri, they exhibit some similarities as regards semantic content 

resulting in similar sets of thesaurus terms. But in spite of existing similar terms in both 

of the test thesauri, such as the name of plant products and their common and scientific 

names, users have selected more specific terms from the PPA thesaurus. For instance, in 

the search job D (see Appendix 4) one of search terms is scab.  This term is shown as 

presented in Table 6.28 in AG and PPA thesaurus. 

 

Table  6.28 Comparison of representing terms in the AG and PPA thesauri  

 AG thesaurus PPA thesaurus 

 Scabs    

Example 1  BT       

         Plant diseases 

Scab 

Has pathogen  

Venturia inaequalis 

     Venturia pirina 

 Powdery mildews  Powdery mildew   

Example 2  USE    Mildews  Is a Fungal disease 

 Mildews     

  RT 

 

 

 

 

UF 

 

Erysiphe 

Sphaerotheca 

Oidium 

Podosphaera 

Uncinula 

Powdery 

mildews 

 Caused by Erisiphe E. polygoni 

Sphaeroth 

Sphaerotheca, S.macularis 

Unicinula necator 

Podosphaera, P.oxyacanthae 

Oidium,O.neolycoperiscum 

Podosphaera,P.xanthii 

Podosphaera,P.leucotriccha 

                                                 
58 (See chapter 5, ‘The test thesauri’) 
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Users found no relevant terms by searching scab in AG thesaurus, therefore they did not 

select any term, while they found two presented terms, Venturia inaequalis and 

Venturia pirina (pathogens of scab) interesting and selected them. This could be one of 

the reasons why searchers used the AG thesaurus less than the PPA thesaurus. Also, 

example 2 in Table 6.28 shows how the test thesauri differ from each other in presenting 

specific terms. We can conclude that one of the reasons that users selected more search 

terms from the PPA thesaurus could be ascribed to the fact that there are more specific 

terms in this thesaurus. The number of 19 specific search terms such as Actigard, 

Banner, Benzothiadiazol and Puccinia coronata, selected from the PPA thesaurus that 

has raised the total number of selected search terms from this thesaurus, can be seen as a 

clarification of this fact. However, in addition to the work task oriented and designed 

content, features such as a differentiated display and the inclusion of specific 

relationships may have caused these differences. With the reservation that there are not 

statistical data for more than a tentative explanation, interview data nevertheless seem to 

confirm the positive effect of the PPA thesaurus on the selection of search terms from 

this thesaurus in comparison with the AG thesaurus (see Table 6.29 and Table 6.30). In 

that respect the PPA thesaurus performs better. 
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Table  6.29 Comments concerning role of PPA thesaurus on selection of search terms  

Comments  
Test persons   

(n=10) 
% 

The thesaurus is very helpful for finding alternative search terms 

“Good inspiration how to search and what to do for my search because I really 

did not know some terms in advance” 

 

 

7 

 

70 

I select some search terms from the descriptions 
“Actually descriptions helped me to select terms for searching because it gave 
information about the concepts and I understand what is the meaning of 
concepts” 
 

 

6 

 

60 

The given information for each term provides additional terms to select 
“It gives information for each term that suggests these information additional 
terms to select for our information searching” 
 

 

10 

 

100 

Photos provide some additional search terms 

“I found some search terms from photos …disease life cycle photo” 

 

 

4 

 

40 

The displaying terms in categories help to identify search terms quickly and easily 
“It [displaying terms in categories] is helpful for finding synonyms quickly and 
easily” 
 

 

7 

 

70 

Relationships direct us to identify more relevant terms 
“I could identify [by these relationships] more relevant terms” 
 

 

8 

 

80 

Vizigator page help to identify some terms 

“It encourages users to search information on it and discover terms they are 

looking for” 

 

 

7 

 

70 

 

Table  6.30 Comments on the role of AG thesaurus in the selection of search terms  

Comments  
Test persons 

(n=10) 
% 

Does not provide additional terms 

“It does not give terms that you need”  

 

 

7 

 

70 

The thesaurus is helpful for broadening search terms in related domains 
“For concepts that are related to agriculture and new for us, broader term help to know 
them” 

 
5 50 
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For analyzing the type of thesaurus terms selected from the test thesauri, and bearing in 

mind that the PPA thesaurus provides a different kind of relationships, we compared 

defined relationships in the PPA thesaurus with the classic thesauri relationships (See 

Table 5.14 for the defined relationships in the PPA thesaurus). For instance, we 

considered relationships defined in the PPA thesaurus like “Is a” and “is symptom of” 

equal to ‘BT’, “causes” and ‘damages” equal to ‘RT’ and “has resistance gene” and 

“has pathogen” equal to ‘NT’. By considering terms selected from the PPA thesaurus 

equal to BT, NT and RT, thus, the analysis of the type of the thesaurus terms selected 

from the test thesauri shows some differences (see Table 6.31). The percentage of 

related terms (RT) selected is high for both thesauri. The test persons selected more 

preferred terms from the PPA thesaurus than from the AG thesaurus. The percentage of 

narrower terms (NT) and broader terms (BT) selected from the two test thesauri are not 

high in comparison with preferred terms and related terms. 

 

Table  6.31 Search terms: distribution of search terms as regards type.  

 PPA AG 

Term and Relationships: Total % Total % 

Broader Term (BT) 1 3 2 14 

Narrower Term (NT) 6 20 1 7 

Related Term (RT) 11 37 8 58 

Total 30 100 14 100 

 

 

The results reflect the higher volume of use of related terms identified from the PPA 

thesaurus and the similar predominance of related terms within the AG thesaurus 

context. The reason may be explained by the nature of terms and relationships in the 

PPA thesaurus and the AG thesaurus respectively. In the PPA thesaurus, terms that are 

related terms in other thesauri, are defined in a strict way. For instance, if Scab is 

disease of Apple, it is defined as < is a fungal disease of > relationship and not as RT. 

Therefore, it seems that the specific relationships defined for the PPA thesaurus (see 

Appendix 13) have impacted positively on users’ selection of search terms. As was 

discussed in chapter 3 (‘thesaurus construction’), a lot of concepts that are related to a 

variety of different semantics like casualty, process, and hierarchy could be considered 

as RT relationships.  
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The results mirror the lower use of broader term and narrower term in the AG thesaurus.  

From the debriefing session and the observation logs we found out that the test persons 

knew what broader or narrower terms of the query terms are; they were looking up the 

test thesauri for finding synonym terms that are synonyms with the search query terms. 

In the case of the AG thesaurus, data obtained from the interviews and the [empirical] 

observations show that test persons consider broader terms too broad and narrower 

terms in the AG thesaurus irrelevant; instead they found some relevant terms from 

related terms (see Table 6.32). For instance scab was searched by most of users. As 

Table 6.28 shows, the AG thesaurus shows only ‘Plant diseases’ as broader term for 

this term. Users found it too broad and as a result nobody selected it as a query term.  

 

Table  6.32 Comments on the AG thesaurus broader and narrower terms  

Comments  
Test persons 

(n=10) 
% 

Broader terms are so broad and irrelevant 
“Although it provides some synonyms but they are too broad and not good.” 

 

 

7 

 

70 

The thesaurus is helpful for broadening search terms in related domain 
“For concepts that are related to agriculture and new for us, broader term help to know 
them” 

 
5 50 

Narrower terms are irrelevant  

“For the narrower ones, you want a specific term, but these terms in Agrovoc are 
not specific and narrow, I can say some of them are not relevant and specific… 
specially for terms in plant pathology” 

 

 

8 

 

80 

Synonyms could be selected from relevant terms 

“By showing terms by these relationships, I could identify more relevant terms 

because I knew how the terms are exactly related to each other for instance it is 

a pathogen” 

 

7 

 

70 

 

Our finding is similar to that of Lykke Nielsen (2002, p.152) who concludes that 

“during the search sessions the test persons showed a selective behaviour, choosing 

consciously and knowingly between the alternative retrieval synonyms”. Some of the 

synonyms from the AG thesaurus were dropped, because from the observation logs, it 

became clear that users found these terms popular and not appropriate query terms. We 
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can conclude that while most of the terms selected from the AG thesaurus are related 

terms, the majority of terms extracted from the PPA thesaurus are distributed on the 

preferred terms and the refined relationships in the latter thesaurus that can be 

considered equal to the related terms contained in the classic thesauri. 

 

Searchers selected five search terms from the descriptions provided for terms in the 

PPA thesaurus. It reveals that these descriptive elements included as part of the 

thesaurus structure are not only helpful in assisting users in achieving a conceptual 

understanding, but they also play an effective role in the process of search term 

selection. Interview data also show that the test persons found the descriptions useful for 

the selection of search terms (see Table 6. 4).  

 

The explained differences between the test thesauri have been tested for inference by 

chi-square tests (see Table 6.33). The differences observed concerning source of search 

terms are supported by the chi-square tests. The chi-square tests do not support that a 

difference exists between the test thesauri as regards the use of preferred terms, 

narrower terms and related terms respectively. Also, the chi-square test does not support 

that there is a difference between the test thesauri as regards selected terms in the first 

and second use of the thesauri (for basic data see Appendix 21). 

 

Table  6.33 Results of chi-square test: differences between the test thesauri as regards sources for 

search terms, types of thesaurus terms and selected terms in the first and second use of the 

thesaurus.  

                       Chi-square test: PPA versus AG  

Search terms 

Critical 

α2, 0.01 

Critical 

α2, 0.05 X2 Conclusion 

Source 6,64 3,841 3, 137 Support of Ha 

Selection of Preferred term, NT and RT 6,64 3,841 3,956 Accept of Ho 

Selection of selected terms in the first and 

second thesaurus use 6,64 3,841 0,730 Accept of Ho 

6.1.3.2 Discussion of findings related to search terms 

For comparing the data in the present evaluation, the search requests were designed in a 

way that reflects users’ behavioural patterns in accessing the test thesauri. Findings 

show that the searchers have selected a large number of the thesaurus terms. Studies 
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carried out by Spink and Saracevic (1997) who studied 40 mediated retrieval sessions 

with real requests revealed that 19% of search terms were selected from the thesaurus. 

Compared to the findings reported by Spink and Saracevic 31% of the search terms in 

the present study were located in the thesauri (see Table 6.24). However, as a result of 

the controlled test, it is not impossible that the test persons may have been affected by 

the test situation. As a result, they have used the test thesauri more. On the other hand, 

they were invited to participate in an evaluation of the test thesauri, and accordingly 

they were instructed to use their usual real-life search habits. However, the result of the 

comparison of the data on the use of the test thesauri shows that the extensive thesaurus 

use for the most part relates to the PPA thesaurus and it seems probable that the fairly 

high amount of use of the latter thesaurus is attributable to the fact that test persons 

appreciated the different relationships, the conceptual content and the display format of 

the PPA thesaurus. The observations from the empirical study of test persons’ search 

behaviour and the processed interview data clearly point in that direction (see Table 

6.29).  

 

From the findings it can be concluded that we have managed to produce a domain 

oriented enriched thesaurus matching better the needs and vocabulary of the information 

environment. The choice of thesaurus terms from the PPA thesaurus indicates that this 

thesaurus contains terms and concepts that are considered of high relevance by the test 

persons in comparison with the AG thesaurus.  

6.1.4 Research question 1.4: How does the work-task oriented thesaurus affect the 

performance of the IR system? 

Information retrieval is an activity that is carried out in order to locate documents that 

are relevant to the user requests. Therefore, any attempt for improving an information 

system should be concentrated on the retrieval outcome. The intention behind research 

question 3.4 is to assess the applicability of WOM and to determine the implications of 

this methodology for the design of an enriched thesaurus capable of improving the 

performance of IR. Therefore, by this research question, we want to investigate whether 

it is possible to trace any differences between the test thesauri concerning the retrieval 
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outcome. This investigation carried out by measuring precision and recall59. The search 

performance for the four search jobs is shown in Table 6.34. 

 

Table  6.34 Precision and recall scores for the two test thesauri.  

 PPA AG 

Search job A % % 

Precision 19,78  11,26 

Recall 11,76 10,59 

Search job B % % 

Precision 49,63 36,74 

Recall 16,55 9,65 

Search job C % % 

Precision 25,22 19,88 

Recall 21,18 11,76 

Search job D % % 

Precision 29 8,05 

Recall 15,71 14,28 

 

Based on the interpretation of the descriptive data it was found that the search 

performance for the test sessions involving the PPA thesaurus is better for all search 

jobs. As for precision, sessions involving the PPA thesaurus have better search 

performance. Performance measured by recall also shows better search performance in 

the sessions where the PPA thesaurus was consulted.  

 

The findings are t-tested for differences between the test thesauri with a view to finding 

out whether there is a statistical difference between the search results. Four t-tests are 

carried out, one for each search job (for basic data, see Appendix 17). The result is 

shown in Table 6.35. The t-tests reveal that although there are no differences between 

the test thesauri concerning search performance for each search job, it could 

nevertheless be the case because of few test persons. But there is significant evidence 

                                                 
59 (For calculation method see chapter 4, ‘The test design’) 
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that, in total, searches in which the PPA thesaurus was used have resulted in a better 

search performance (Table 6.35).  

Table  6.35 Results of t-test: differences between the test thesauri as regards performance.  

                         T-test: PPA versus AG   

Search 

performance 

Critical t, 

0.02 

Critical t, 

0.05 
df 

Calculated 

 t- value 
Conclusion 

Search job A 2,449 2,021 8 0,207646 Ho is accepted. 

Search job B 2,449 2,021 8 1,24510 Ho is accepted. 

Search job C 2,449 2,021 8 1,48578 Ho is accepted. 

Search job D  2,449 2,021 8 0,431408 Ho is accepted. 

All  2,214 1,734 18 2,64270 Ha is supported. 

 

As the processed descriptive data show, there seems to be a tendency that searchers 

using the PPA thesaurus retrieved a large number of relevant documents. However, the 

descriptive findings are significant in total. We draw the conclusion that there is a 

difference between the test thesauri in terms of search performance.  

6.1.4.1 Discussion of findings on the performance of the IR system  

The impact of the thesaurus on the improvement of search performance has been 

addressed in quite a few studies that centre on end users (Girard and Moureau, 1976; 

Fenichel, 1980; Vandendorpe et al., 1985; Chen et al., 1995; Chen et al., 1998; 

Maddamalle, 1998; Wan et al., 1997). Also, some researchers have studied the effect of 

the thesaurus on search performance in situations where the thesaurus is presented to the 

user as an intermediary (e.g. Kristensen and Järvelin, 1990; Betts and Marrable, 1991; 

Porarinsdottir, 1996; Urdiciain, 1998; Alonso, 1999; Ribero-Neto and Silveria, 2004). 

The findings reported by of these studies show a tendency to accept the view that 

thesauri are recall-enhancing devices that are not good for improving precision figures 

(Fenichel, 1980; Kristensen and Järvelin, 1990; Chen et al., 1995; Chen et al., 1998). 

However, for improving the precision figures by using the thesaurus, a group of 

researchers have suggested the application of a combination of thesaurus and natural 

language for the IR. In practice, the combination of the thesaurus and natural language 

has led to an increase of both the precision and recall rates (Markey, et al., 1980; Betts 

and Marrable, 1991; Porarinsdottir, 1996; Maddamalle, 1998; Urdiciain, 1998; Alonso, 

1999). Other researchers have tried to revise the thesaurus to increase both recall and 

precision. Vandendorpe, et al (1985), for instance, designed and improved a new type of 
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thesaurus based on lexical-semantic relations that was constructed to perform an 

innovative type of term classification. The result of a series of experiments to evaluate 

the thesaurus on an information retrieval system called IRS showed improvements in 

recall as well as in precision. Similar to the findings by Vandendorpe et al. in which the 

application of a developed thesaurus was reported to enhance the search performance, 

results generated by the present study show an enhancement of both precision and recall 

when users apply a more developed thesaurus.  

 

Studies of the effectiveness of thesaurus and natural language in information retrieval 

systems have demonstrated that the natural language serves to improve the precision 

figures whereas the controlled vocabulary or thesaurus improves the recall rate 

(Fenichel, 1980; Kristensen and Järvelin, 1990; Chen et al., 1995; Chen et al., 1998). 

Therefore, to achieve the optimum retrieval, a combination of natural language and 

thesaurus could be adopted. In the PPA thesaurus, according to the identified needs of 

the information environment by WOM, it was attempted to present enhanced 

relationships and content close to the natural language. In other words, in this searching 

thesaurus, natural terms are suggested to expand searching. For instance, 

Benzothiadiazole is recognized as a fungicide for powdery mildew that is a fungal 

disease of plant products consisting of wheat. Instead of representing the relation 

between wheat and Benzothiadiazole as RT, we represented them as: 

Benzothiadiazole    < is a fungicide for>    powdery mildew 

 

Therefore, we can conclude that the user-friendliness of the enhanced structure of the 

PPA seems to be a reasonable explanation of the better search performance recorded for 

the test sessions involving the PPA thesaurus.  

6.1.5 Research question 1.5: How does the work-task oriented thesaurus affect users’ 

satisfaction with regard to thesaurus support to search problem analysis, query 

formulation and conceptual understanding? 

Till now, we have investigated the usefulness and effectiveness of the work-task 

oriented PPA thesaurus from what we can observe or deduce from log data about the 

thesaurus use and search behaviour with a combination of users’ opinions gathered as 

part of information behavioural data. Under the heading of research question 1.5, a 

complementary method is introduced for evaluating the methodology of the thesaurus 

construction and for gathering the opinion and viewpoints of the test persons to measure 
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their satisfaction with the test thesauri. The analysis has focused on evaluating the 

support provided by the test thesauri during problem analysis, analysis and 

understanding of terms and concepts, and query formulation. The survey was carried out 

after the running of test sessions during which test persons used each of the test thesauri. 

As part of the measurement process two questionnaires were administered to test 

persons: 

 

Questionnaire A: users’ satisfaction with the PPA thesaurus  

Questionnaire B: users’ satisfaction with the AG thesaurus (see Appendix 9) 

 

The test persons used the test thesauri in turn; one test thesaurus for the two search 

sessions, and another test thesaurus for two other search sessions (for rotation list, see 

Appendix 5). After each of the two search sessions conducted, the test persons were 

invited to fill out a questionnaire (questionnaire A or B, according to the test thesaurus 

that was used during the test sessions), by making a selection from a 7-point scale, on 

the degree to which they agree or disagree with the statements about their present 

interaction with the thesaurus (for further details, see Appendix 9). As the structure of 

the two test thesauri (their conceptual content, relationships and display) is different, 

only the first four questions in questionnaires A and B are in common. The other 

questions are different.  

 

The findings reveal considerable differences on the degree of satisfaction with the two 

test thesauri measured by the following criteria: thesauri support for understanding 

search tasks, finding precise search terms, synonyms and related terms (Table 6.36).  

 

Table  6.36 User satisfaction: thesaurus support  

 PPA AG 

Statement:  Av Me Mo Av Me Mo 

1. Terms and concept help to understand search task 4,6 4 4 1 1 1 

2. Thesaurus help to find precise search terms 4,2 4 4 1 1 1 

3. Thesaurus help to find synonyms 4,3 5,5 6 1,2 1 1 

4. Thesaurus help to find related terms 3,7 4 4 1,7 1 1 

 

The t-test also supports these considerable differences between two test thesauri (Table 

6.37). Basic data are listed in the Appendix 18.  
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The test persons considered the PPA thesaurus useful. It is confirmed by closing 

remarks from the test persons stating that they will use and consult the PPA thesaurus in 

the future (see Table 6.26).  

Table  6.37 Results of t-test: differences between the test thesauri as regards user satisfaction with 

thesaurus support.   

  T-test: PPA versus AG  

Statement 
Critical t, 

0.02 

Critical 

t, 0.05 
df 

Calculate

d t-value 
Conclusion 

1. Terms and concept help to 

understand search task 
2,214 2,101 18 10,5903 Ha is supported. 

2. Thesaurus help to find precise 

search terms 
2,214 2,101 18 6,2473 Ha is supported. 

3. Thesaurus help to find 

synonyms 
2,214 2,101 18 4,0897 Ha is supported. 

4. Thesaurus help to find related 

terms 
2,214 2,101 18 2,5306 Ha is supported. 

 

For identifying a reasonable explanation for the effect of the PPA thesaurus as regards 

understanding search terms, finding precise search terms, synonyms and related terms, 

the test persons’ evaluation of the added possibilities inherent in the PPA thesaurus 

were measured. The aim was to identify whether added possibilities to the thesaurus 

such as provided description for concepts or a differentiated display has had an effect on 

their satisfaction with the thesaurus in relation to understanding search tasks and finding 

synonyms. 

Table  6.38 User satisfaction: the PPA thesaurus support  

PPA 

Statement Av Me Mo 

1.  Term and concepts help to understand search task  4,6 4 4 

5.  Description help to understand search task 4,3 4 4 

8. Vizigator page help to understand search task 4 4.5 5 

9. The textual display of the thesaurus help to find synonyms 4,4 4 4 

10. The visual display of the thesaurus help to find synonyms 4,2 4 4 
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The findings show only slight differences with respect to satisfaction with the features 

of the thesaurus (Table 6.38). The test persons found all possibilities helpful and 

satisfactory for understanding the search tasks and finding the synonyms. They appear 

to be more satisfied with the terms and concepts of the PPA thesaurus than with other 

features of this navigational tool when it comes to understanding the search tasks. It is 

remarkable that they also found both the visual and textual display helpful. The test 

person’s high satisfaction with the added possibilities such as descriptions and visual 

display are confirmed by their comments in the interviews (Table 6.4 and 6.13). 

 

In surveying test persons on their opinion on the support offered by the test thesauri 

with special focus on the understanding of the meaning of search terms, we included 

two categories of questions in questionnaires A and B. The aim was to identify how 

each of the thesauri, in comparison to each other, supports the understanding of the 

meaning of the search terms. If there are differences between the test thesauri, what is 

then the probable reason? Is it because of the relationships in the test thesauri or because 

of added features such as descriptions and photos built into the PPA thesaurus? (see 

Table 6.39) A comparison is carried out between the relationships (associations) 

contained in the PPA (6a) and the relationships inherent in the AG (BT and NT, 5b and 

RT 6b). The role of other content provided by the PPA such as descriptions, photos, 

visual relationships and relationships in conceptual understanding are analyzed 

comparatively to determine which content-facilitating category is the most effective one 

for conceptual understanding. 
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Table  6.39 User satisfaction: the thesauri support concerning understanding meaning of concepts 

PPA versus AG PPA  AG 

Statement Av Me Mo Statement Av Me Mo 

6a*. Associations help to 

understand meaning of thesaurus 

terms 

 

4,1 

 

4 

 

5 

5b**. BT, NT help to 

understand meaning of 

thesaurus term  

1,2 1 1 

7a. Description help to 

understand meaning of thesaurus 

terms 

4,8 5 5 

11a. Association visualized in 

visual map help to understand 

meaning of thesaurus term 

4 4,5 6 

12a. Photos and pictures help to 

understand meaning of thesaurus 

terms 

5,2 5,5 6 

6b. RT help to understand 

meaning of thesaurus term 
1,5 1 1 

* a: statement in the questionnaire A, users’ satisfaction with the PPA thesaurus 

**b: statement in the questionnaire B, users’ satisfaction with the AG thesaurus  

 

The findings reflect considerable differences between the test thesauri with reference to 

support for understanding the meaning of the search terms. Whereas the PPA thesaurus 

relationships are of high value in supporting the conceptual understanding of the terms, 

the AG thesaurus relationships, BT, NT and RT, have a low value. The test persons 

were highly satisfied with photos, descriptions and relationships. The photos and 

pictures along with the descriptions have had more effect than relationships in 

facilitating conceptual understanding (comparison between statement 6a and 12a). 

These findings were confirmed by the group interview in which participants showed 

their satisfaction with photos such as disease life cycle, chemicals formula and photo of 

diseases by statements such as: “by looking at photos we could identify what is the term 

and know about the topic we are searching”, “I found photos so helpful” and “I found 

some search terms from the disease life cycle”. 

 

The test persons considered the PPA thesaurus useful in comparison to the AG 

thesaurus. This is confirmed by final comments by the test persons stating that they 
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intend to use and consult the PPA thesaurus in the future and that they are looking 

forward to have access to it. In contrast, all the test persons, except one, indicated that 

they did not use the AG thesaurus because they did not find it useful in terms of domain 

specific concepts (see Table 6.11). But they are most satisfied with the support provided 

by the PPA thesaurus to understand the search tasks and to locate precise search terms 

and synonyms (Table 6.29). These results correspond to the earlier findings regarding 

thesaurus use (see Table 6.2). From the retrieval test results we know that test persons 

primarily use the thesaurus for query formulation (Table 6.2). Furthermore, it appeared 

from the interview that test persons use the thesauri mostly for finding synonyms (Table 

6.2).  

6.1.5.1 Discussion of findings concerning the thesaurus support  

The PPA thesaurus support in relation to query formulation, availability of references to 

synonyms and precise search terms is rated highly compared with the AG thesaurus.  

While it was found from observed logs that thesauri have not been used for problem 

analysis, the opinion of users on the support of the thesauri for the problem analysis was 

different from the observed data. In providing their comments on the performance of the 

thesauri in supporting problem analysis, test persons indicated that they were more 

satisfied with the PPA thesaurus in contrast with the AG thesaurus. The test persons’ 

explanations in the completed questionnaires provided adequate support: without 

exception, the test persons stated that they answered these questions by considering the 

case that they need each of these thesauri. However, it does not mean that they have not 

been affected by the experiences that they got from interaction with the thesauri during 

search sessions.  

6.1.6 Research question 1.6: How does the work task oriented thesaurus affect users’ 

satisfaction considering the quality of relationships and the display? 

 

From the findings produced by other research projects (Soergel et al., 2004; Reitt and 

Stehno, 2004) and from our knowledge on the nature of relationships in the classic 

thesaurus format (BT, NT and RT) we know that these relationships have been found 

ambiguous and not sufficient enough when it comes to assisting users in the query 

formulation process. Therefore, some attempts have been done so as to redefine them. 

To avoid the vagueness and inconsistent application of associative relationship Reitt and 

Stehno (2004) defined additional relations for the thesaurus they had constructed, viz. 
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the Laurin thesaurus.  Therefore, the associative relationship has been redefined as a 

hierarchical relation “broader term object” (BTO).   

 

In remedying the problems of ambiguity posed by the three types of relationships in the 

classic thesauri, considerable effort has been made to redefine or classify the 

relationships into various categories. For instance, Perreault (1965) published a 

classified list of 120 relationships; Schmitz-Esser (1999) proposed 13 new relationship 

categories.  Byrne and McCracken (1999) broke down relationships into various 

subtypes. Tudhope, Alani and Jones (2001) divided related terms into four groups60. 

Lykke Nielsen (2001, 2002) identified patterns of relationships between concept groups 

from analysis of work tasks in a pharmaceutical company and developed work task 

oriented guidelines for term relationships. She also identified some “new” relationships 

that were important in this domain: different types of synonym variations. 

 
Vakkari (2000) suggested that in order to support users in expanding their conceptual 

model of the topics, thesauri should be equipped with synonyms and narrower terms 

allowing users to reformulate their queries by using terms with stronger differentiation 

power. He observed that provision of separate terms is an insufficient approach. 

Therefore, in presenting the terms to the users, terms should be linked to the relevant 

terms on different levels of hierarchy as well as to synonyms. According to Vakkari, a 

search thesaurus could support the user with ideas on how to differentiate the topic and 

intermediates parts.  

 

This research question centers on the users’ satisfaction with the relationships included 

in the two test thesauri. The aim is to identify how newly designed relationships defined 

on the basis of the study of ambiguity problems posed by traditionally defined thesauri 

relationships, on the one hand, and findings of the study by WOM, on other hand, 

satisfy the test persons’ needs as compared to the classic format of relationships. It is 

true that users’ satisfaction with the PPA thesaurus constructed for this specialized 

information environment and their satisfaction with a thesaurus that has not been 

designed on the basis of features of this domain-specific information environment are 

                                                 
60 (For more detail, see chapter 3, ‘thesaurus construction’ and chapter 4, ‘The test design’) 
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comparatively analyzed. However, the aim is to do a comparative study focusing on 

users’ satisfaction with the PPA relationships constructed by the WOM. During the 

process of thesaurus construction, we defined relationships by collaboration with 

experts and, thus, experts subscribed to the quality of relationships. However, we tested 

the quality of relationships by user study in order to identify the effect of relationships 

when they are applied in the process of query formulation and their effect on search 

performance. The research question considers all kinds of relationships hierarchically 

and associatively included in the thesauri.  

 

Furthermore, in the PPA thesaurus, we provided a different kind of display by using the 

topic map model. As it was designed with the aim of supporting the thesaurus functions, 

users’ satisfaction as regards the display is analyzed in the search question 3.5. 

However, this research question is about how users found the visual display in general.  

 

One may ask the question: are students the best persons for judging the quality of 

relationships and the displaying features of the thesaurus? From the results of the focus 

group interview in the study by WOM we knew that respondents mentioned some 

ambiguity and problem with the thesauri.  

 

The questions with focus on the quality of relationships were included in questionnaires 

A and B considering user satisfaction and test persons were invited to mark agree and 

disagree with the statements about the quality of the relations in the test thesauri from a 

7-point scale. For statements 15a, 7b and 8b, as opposed to other statements, point 1 on 

the scale is the highest score while for the statement 14a point 6 is the highest score. 

Table  6.40 User satisfaction: quality of relationships.  

PPA versus AG PPA  AG 

Statement Av Me Mo Statement Av Me Mo 

13a. Defined relationships in the 

PPA thesaurus is confusing.  
1,9 2 2 

7b. Reference to BT 

and NT is insufficient 
3,9 4,5 6 

14a. Relationships such as <has 

symptom> and <caused by> are 

preferred instead of BT, NT, and RT. 

5 5 6 

8b. Reference to RT 

is confusing.  2,8 3 3 



A survey of user's perception and satisfaction with work oriented thesaurus designs 

 242 

 

The rating was considerably higher for the PPA thesaurus compared to the AG 

thesaurus assessment results (see Table 6.40). As the relationships in the PPA thesaurus 

are different from the AG thesaurus, two t-tests are carried out, one for identifying the 

statistical difference between associations in the PPA thesaurus and hierarchical 

relationships in the AG thesaurus)(statement 13 in questionnaire A and statement 7 in 

questionnaire B) and another one for identifying the statistical difference between 

associations in the PPA thesaurus and associative relationships in the AG thesaurus 

(statement 15 in questionnaire A and statement 8 in questionnaire B) (for basic data, see 

Appendix 19). The t-tests reveal a significant difference between relationships in PPA 

and hierarchical relationships in the AG thesaurus whereas there is no statistically 

difference between relationships in the PPA thesaurus and associative relationships in 

the AG thesaurus (Table 6.41). In general, test persons consider relationships in the PPA 

thesaurus of high relevance and they see differences concerning the quality of the 

structure of the two test thesauri.  

 

The fact that the test persons prefer relationships as presented in the PPA thesaurus over 

traditionally presented relationships in the AG thesaurus was confirmed by statement 

14a in which test persons’ satisfaction with the relationships in the PPA thesaurus is 

reflected by a high score (Table 6.40). 

Table  6.41 Results of t-test: differences between the test thesauri as regards user satisfaction with 

thesaurus support.  

  T-test: PPA versus AG  

Statement 
Critical 

t, 0.02 

Critical t, 

0.05 
df 

Calculated 

t-value 
Conclusion 

13a & 7b. Relationships in PPA and BT 

and NT in AG are insufficient and 

confusing 

 

2,214 2,101 18 2.41383 Ha is supported. 

13a & 8b. Relationships in PPA and RT 

in AG are insufficient and confusing 
2,214 2,101 18 1.09771 Ho is accepted. 
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The result of an analysis of test persons’ comments during the interviews provides 

evidence that test persons consider the quality of relationships in the PPA thesaurus 

more relevant and helpful compared to the AG thesaurus (see Table 6.11 and Table 6.4). 

It shows that test persons used the relationships in the PPA thesaurus, interacted with 

them and, as a consequence, expressed satisfaction with them.  

 

The question as regards the quality of the visual display was included in the 

questionnaire A. Test persons were invited to make from a 7-point scale, agreeing and 

disagreeing with the statement about the quality of visual display in the PPA thesaurus. 

For the statement, 15a, point 1 on the scale is the highest score. 

 

Table  6.42 User satisfaction: the quality of the PPA thesaurus visual display  

PPA  

Statement:  Av Me Mo 

13a. Defined relationships in the thesaurus is confusing.  1,9 2 2 

 

Findings show that test persons are satisfied with the visual display of the PPA 

thesaurus. The average that they found visual display confusing is low (1.9). Therefore, 

it was confirmed that test persons’ satisfaction with this method of representing the 

thesaurus concepts and relationships has a high value (see Table 6.42).   

6.1.6.1 Discussion of findings on the quality of relationships and display 

These findings confirm the ambiguity of the three well-known relationships in the 

classic thesauri.61 The finding on the inadequacy of the three types of relationships, viz. 

equivalence, hierarchical and associative, as presented here, supports the conclusion by 

Soergel (2003, 2004) and Dextre Clarck (2001) that the current relationships in the 

forms of BT, NT and RT do not provide the full set of precise concept relationships for 

reasoning and they are inconsistent and/or incomplete in relation to the information 

retrieval process.  

                                                 
61 The ambiguity of three types of relationships is discussed in more details in chapter 3, ‘thesaurus 

construction’. 
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In analogy with Green’s study (1996) it could be concluded that these tree well known 

relationships in current thesauri are ambiguous and insufficient in relation to the 

practical setting of the information retrieval processes. Green concluded that there is a 

need for accessing a richer array of relationship types than the limited relationship set 

that is now in common use. The ambiguity of relationships of the AG thesaurus was 

confirmed by the processed interview data.  

 

Therefore, it seems the set of relationships developed within framework of the current 

project that are more expressive and nuanced than the few traditional categories of 

relationships works satisfactory for information retrieval purposes. Project findings 

emphasize the notable importance of the WOM for developing the enriched 

relationships. By applying this methodology, we could study the work task context and 

the findings provided sufficient knowledge to be drawn upon in the design of an 

enriched thesaurus. As a consequence, a thesaurus was designed, which stimulated users 

to use it satisfactory.    

 

The findings on users’ satisfaction with the way of representing the conceptual content 

of the PPA thesaurus are corroborated by the interview data (see Table 6.13, Table 6.20 

and Table 6.29). It seems evident from the findings that the method of arranging and 

representing the thesaurus content, similar to our findings from the enriched 

relationships, works satisfactorily for information retrieval purposes.  

6.2 Research question 2: What variables must be examined in order to 
structure thesaurus content and design display features in harmony 
with the characteristics and needs of a particular work task context? 

In order to answer this research question, we review how the experimental thesaurus has 

affected test subjects’ thesaurus use, search performance and their satisfaction, and how 

the findings are connected to the variables studied. We do this in order to verify 

variables, which can be used in a framework on how to design enriched thesauri by the 

WOM.  
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The findings of the usability test provided sufficient knowledge to validate variables 

applied to the process of designing a thesaurus that is more in harmony with the 

characteristics of the information needs existing within the work task context.   

 

The results of the usability test, and especially the quantitative data gathered in the 

interview as part of the usability test, showed that, in comparison with the AG 

thesaurus, the PPA thesaurus has effectively influenced: 

1. Thesaurus use 

2. Thesaurus functions 

3. Search performance 

 

These findings are not surprising since the PPA thesaurus is constructed for this target 

group of users whereas the AG thesaurus is not. However, as the aim is to evaluate and 

find out about the value of the WOM and variables inherent in the approach to enriching 

the thesaurus design, the findings are interesting. 

 

The findings from the usability test showed that the designed experimental thesaurus 

has effectively influenced test subjects and encouraged them to interact with and use the 

thesaurus to a greater extent. Compared to the AG thesaurus, users found the content of 

the PPA thesaurus more related to their work task context and therefore used it more. As 

a result they selected more terms from it (see Table 6.2). Also, the results show that, in 

comparison with the AG thesaurus, test subjects used the PPA thesaurus more 

intensively in the subsequent thesaurus session (see Table 6.25). It shows that the 

thesaurus content has inspired them to interact more with the thesaurus. Out of the total 

number of terms looked up in the PPA thesaurus 36.5% of terms were not presented in 

the AG thesaurus.  

Overall, these findings show that the content of the PPA thesaurus design fits better in 

with the needs of the target group. It was design by studying:  

 

• The plant pathology domain: known facts, etiology of plant diseases, paradigm 

• Information environment: actors (educational and professional background, 

search behaviour, language use), work tasks and derived information needs; 

information searching and seeking behaviour 
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Moreover, the test subjects expressed their satisfaction with the arrangement of the 

thesaurus content with the relationships between terms arranged in concept categories 

and more information provided for each concept category. Concepts arranged in the 

concept categories were developed in the PPA thesaurus on the basis of the study of 

domain-known facts, the disease triangle paradigm and the etiology of plant diseases as 

well as the analysis of information needs of work task actors within the information 

environment. Although some common concepts were identified by the analysis of these 

variables, each variable had a specific effect on the development of concepts of the 

thesaurus. Terms to be developed on the basis of the essential concepts were provided 

by the analysis of research projects conducted by the involved actors and their 

information needs. However, the range of terms of the thesaurus was complemented by 

additional terms identified from the specialized body of literature existing within the 

work task context. In sum, the components of the thesaurus were suggested by different 

variables, and, thus, the topical focus of the thesaurus embraced their suggested concept 

categories. 

 

The analysis of the data showed that by utilizing the relationships facility in the PPA 

thesaurus, users selected more terms (54) for their search query from this thesaurus in 

comparison with the AG thesaurus (24 terms). These data show the effect of domain-

based terms of the PPA thesaurus on users’ selection of search terms. Furthermore, it 

showed that specifically defined relationships of PPA thesaurus have led users to 

navigate the thesaurus to a greater extent and select more terms. Interview data also 

showed that specifically defined relationships in the PPA thesaurus are willingness to 

use. They were satisfied with the specifically defined relationships in the PPA thesaurus 

while they found presented relationships in the AG thesaurus ambiguous and 

insufficient (see Table 6.39 and Table 6.40). Relationships in the PPA thesaurus were 

established by: 

 

• Organizing terms in concept categories and sub-categories constructed on the 

basis of findings of the introductory study of the domain, the disease triangle 

paradigm, study of information needs and the focus group interview results; 

 

• Defining specific relationships between concept of different categories by 

identified logically relationships between concepts, extracted from provided 

definitions by experts about concepts and sources that they introduced (see 
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example in Appendix 27) and extracted from sources introduced by the first ten 

high-ranked journals in the domain and sources introduced by experts. 

 

It was found by the usability test that one of effects of the PPA thesaurus has been the 

one that has to do with conceptual understanding in comparison with other functions of 

the thesaurus. The PPA thesaurus has been used, in order, for query formulation and as 

lead in, but for these functions there is no significant difference between the test 

thesauri. For the thesaurus functions, there is only a significant difference between test 

thesauri for the conceptual understanding function (see Table 6.3). Qualitative data 

gathered by the questionnaires and the post-test group interview sessions indicate that 

users found provided descriptions and photos helpful for understanding the meaning and 

usage of concepts. The thesaurus controls the meaning and usage of terms by the format 

of terms in addition to descriptions and photos. These entities were included in the 

thesaurus as a result of the analysis of work task actors’ informational behaviour and 

information needs. For instance, from the analysis of their information seeking 

behavioural patterns we found out that people within this work task context tend to 

expand their knowledge on the meaning and usage of their search terms by looking up 

in dictionaries and encyclopedias. Further investigation showed that they make use of 

these sources because they provide helpful descriptions and photos on terms. People 

within this context mostly search on new and unknown terms. Therefore, providing 

descriptive elements and photos were needed. Moreover, in the group interview, 

respondents also pointed to the need for more descriptive information and photos in the 

thesaurus since they are looking new and unknown concepts.  

 

The finding also showed that the PPA thesaurus has affected the search moves (See 

Table 6.16). They used the PPA thesaurus more and as a result more search runs were 

carried out in the search sessions where the PPA thesaurus was used (on average 6.5) 

compared to the sessions during which the AG thesaurus was used (on average 6). Also, 

the use of parallel (0.8 vs.0.3 on average), exhaust (1.8 vs. 1 on average) and reduce 

(0.6 vs. 0.2 on average) search moves have been increased by use of the PPA thesaurus 

(See more details in Table 6.16). These findings point to the fact that the PPA thesaurus 

has motivated users to change the direction of their search. Moreover, this thesaurus 

stimulated the development of adequate search queries since users by exhaust and 

reduce search moves have tried to provide search queries with more complex structures. 

The PPA provides more synonyms and the analysis of information needs showed the 
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need for gathering these synonyms in the thesaurus. Furthermore, due to the nature of 

the thesaurus that is a searching thesaurus more synonyms were provided. By Parallel 

moves the searchers wanted the initial search output to be inclusive, maximizing recall 

while by Exhaust moves they attempted to retrieve small set of records thus maximizing 

precision. Hence, we can conclude that the PPA thesaurus has had an influence on the 

test persons’ search behaviour and led them to modify their queries to retrieve more 

relevant documents (maximizing recall and precision). As a result, as findings showed, 

the PPA thesaurus has affected the search performance relating to the total number of 

search tasks performed (see Table 6.34 and Table 6.35) 

 

In summing up, we can conclude that studying work tasks and especially information 

behaviour (e.g. information needs, information searching and seeking behaviour and 

sources relied on by the persons studied) are important for designing enriched thesauri 

that appear more meaningful and inviting to users and stimulate them to interact more 

with the thesaurus.  

 

Therefore, the concluding statement can be presented that we have managed to produce 

a domain-oriented enriched thesaurus capable of matching better the needs and 

vocabulary of those active within the information environment. Therefore, variables 

studied in the present work have value for designing work task based enriched thesauri. 

6.3 Research question 3: How should the knowledge obtained be 
translated into the thesaurus design? 

To answer this research question that is addressed by providing answers to its sub-

questions we adopt an approach similar to the approach taken in handling research 

question 2 in that we review the findings produced by the comparative usability test. By 

reviewing the findings as regards thesaurus use and satisfaction and its effect on search 

performance, we shall be able to validate the methodology used to translate the 

knowledge developed by WOM into the thesaurus design.  
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6.3.1 Research question 3.1: What type of conceptual information should be included 

in the thesaurus entities? 

The findings from the comparative study showed that the PPA thesaurus has stimulated 

users to increase their use the thesaurus. This was concluded due to the fact that they 

selected more terms from the PPA thesaurus in comparison with the AG thesaurus and 

browsed the thesaurus more by looking up terms in concept categories. The analysis of 

data showed higher frequency of PPA thesaurus (76 terms) in comparison with AG 

thesaurus (63 terms) in test subjects.  

 

As the PPA thesaurus has a different structure (in comparison with the AG thesaurus) a 

heavier use of this thesaurus could be ascribed to its structure that enables it to come up 

with more information about terms. Test subjects selected terms from the PPA thesaurus 

by looking up 63% of terms in search boxes (common to both thesauri), looking up 25% 

of terms in concept categories (specific to the PPA thesaurus), and looking up 12% of 

terms in visual or vizigator page (specific to the PPA thesaurus). In the AG thesaurus 

looking up terms is possible by searching terms in the search box. Therefore all looked 

up terms were found by searching terms in the search box of this thesaurus. 

 

The conceptual content of the PPA thesaurus consisted of concept categories and 

specifically defined semantic relations between categories. For each concept category, 

special kinds of information were developed and added on the basis of the results 

emerging from the analysis of information needs (see Table 5.10).   

  

Based on the findings from the introductory study of the domain, the conceptual 

elements within that domain were identified (see Table 5.1). The conceptual elements or 

concept categories were later complemented by the results of the analysis of information 

needs, etiology of plant diseases and one of the essential paradigms of the domain (i.e. 

the plant disease triangle). Identified conceptual elements were prepared as the essential 

concept categories of the domain and selected terms and concepts were facet analyzed 

and built into the structure. By defining different types of information, we related 

concepts much more closely to the plant pathology domain. For instance, ‘plants’ were 
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related to the diseases that they might have, pathogens that attack them and references 

were inserted to pictures provided of the plants that are damaged62. 

 

From the focus group interview data emerging from the work task study, it was found 

that people within this work task context need more expanded information on concepts. 

The analysis of in-use sources and information needs confirmed the need for displaying 

special kinds of conceptual content for each type of concept category. Instead of 

defining the types of information represented by the classic structure of thesauri, e.g. 

terms and three limited types of relationships, we defined different types of conceptual 

content in the thesaurus. For instance by analysing the information needs it was found 

that the type of information needs within this work task context are predominantly 

domain information needs and problem solving information needs. Domain information 

covers the known facts of a domain of knowledge whereas problem solving information 

needs are related to the methods of handling problems within the domain. Domain 

information needs were taken into account in developing the thesaurus by including 

defined core concept categories as representing the known facts of the domain. Problem 

solving information was catered for by the methods of disease treatments. The 

information on these concepts (i.e. disease treatment) was organised by linking terms by 

defining semantic relations specifically and/ or by providing descriptions.  

 

In addition to defining specific types of information to be provided for each type of 

concept category, some types of information were provided in more than one concept 

category. The ‘descriptions’, for instance, were added to all concept categories whereas 

chemical formulas were presented only in the category of ‘chemicals’ (see more in 

Table 5.10). Although the insertion of descriptions for each concept in the thesaurus 

might make it much more similar to an encyclopedia, the thesaurus provided 

descriptions for terms because: 

 

• By the work task study, it was found out that the main work task is the research 

activity. Research activities impact on the terminology of the domain because of 

rapid changes in the methodology and instruments that bring up new concepts or 

make some terms obsolete. Therefore descriptions on terms help users identify 

                                                 
62 (See more details in chapter 5, ‘Test Thesauri’) 
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and grasp the meaning of terms. Moreover, it could provide explanations on 

changes of terms. 

 

• People’s information needs tended to largely cover new and unknown concepts. 

Thus, descriptions help users understand the meaning and usage of terms.   

 

With the proved importance of photos and pictures as documented by the work task 

study in mind, the test persons were presented for some concept categories such as 

‘diseases’ and ‘plants’. The reason for designing photos could again ascribed to the 

perceived and manifested informational needs of people who have to familiarize 

themselves with new and unknown topics and the fact that by the photos the thesaurus 

could perform better in facilitating a conceptual understanding of concepts.  

 

The functionality of above features applied to the design of the PPA by WOM was 

confirmed by the interview data in addition to the usability test results. Comments by 

the users in the interview showed users’ willingness to use and satisfaction with these 

types of information. Without exception users found descriptions necessary for 

understanding new terms. 90% of them supported the role of descriptions for the 

conceptual understanding. All supported that the given information for each term 

provide additional terms to select. As regards photos, 50% of test persons found them 

helpful for conceptual understanding. 50% supported the role of photos in modifiying 

search and selection of search terms. It was surprising for the users that in the PPA 

thesaurus they could locate different types of information that are spread across an array 

of resources. This finding correlated with our finding in the work task study and was 

thus anticipated and considered in relation to the design of PPA thesaurus.  

 

The data produced by the analysis of test users’ satisfaction with the thesaurus content 

collected by the questionnaires also confirmed their satisfaction with the type of 

information offered by the PPA thesaurus. As Table 6.43 shows, test subjects found the 

information available helpful and satisfactory for the understanding of the search tasks 

and for finding the synonyms. The data also shows that they were more satisfied with 

the PPA thesaurus, its terms and concepts for understanding search tasks, finding 

precise search terms and being guided to synonyms in comparison with the AG 

thesaurus.  
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Table  6.43 Users’ satisfaction: the PPA thesaurus functionality 

Statement Av Me Mo Av Me Mo 

Terms and concept help understand search task 4,6 4 4 1 1 1 

Thesaurus help find precise search terms 4,2 4 4 1 1 1 

Thesaurus help find synonyms 4,3 5,5 6 1,2 1 1 

 

It can be concluded that a thesaurus that reflects the characteristics of the information 

environment by presenting different types of information are better geared to help users 

use the thesaurus in a more intensive way. The thesaurus constructed by WOM supports 

more users in exploiting the functions it is designed to provide and facilitate (e.g. 

conceptual understanding, query formulation). As a result, users demonstrated an 

improved search performance.  

6.3.2 Research question 3. 2: How to present the meaning and use of terms? 

 

The findings revealed that 25% of the terms looked up were terms navigated from 

concept categories. Tested data by t-test point to a significant difference between the 

thesauri as regards the navigated terms (see Table 6.15).  

 

The results of the usability test showed that the most important function of the PPA 

thesaurus has been assisting in conceptual understanding (see Table 6.2). From the 

group interview findings we understood that users rated presented descriptive 

information and photos helpful for identifying the meaning of terms (see Table 6.4). In 

the PPA thesaurus, the meaning and use of terms are illustrated by descriptions and 

photos and by defining specifically the semantic relations between concepts. 

 

It was found out that the PPA thesaurus helped users grasp the meaning and use of 

terms. This can not least be ascribed to the display feature of the thesaurus, which 

presents terms in concept categories and sub-categories.  

 

The important function of the PPA thesaurus for conceptual understanding was 

confirmed by the increase in the use of parallel and exhaust search moves in the process 

of search (re) formulation (see Table 6.16). It is discussed, in the published literature in 

the field, whether the use of parallel and exhaust will increase if users’ knowledge of 
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the search topic increases (Vakkari, 2000). Thus, the conclusion seems reasonable that 

the PPA thesaurus has increased users’ conceptual understanding since, as a result, more 

parallel and exhaust search moves were used.  

 

In addition to the effect of different types of information provided in concept categories 

e.g. descriptions, chemical formula and photos on conceptual understanding, it was 

found that users selected some terms from the descriptors. Therefore, descriptions not 

only assisted users in building conceptual understanding, but they were used for 

selecting search terms as well.  

The findings emerging from the group interview and questionnaire survey as regards 

users’ satisfaction with the test thesauri also confirmed the above findings. 

 

In summing up, it can be concluded that the PPA thesaurus has functioned well for the 

development of conceptual understanding. This is brought about by the in-built 

particular features of this thesaurus including photos and descriptions. These features 

were included in the thesaurus on the basis of our findings from the work task study. 

From the findings of the work task analysis we understood that due to the complex 

nature of test persons’ work tasks that mainly cover research activities, actors within 

this environment have very narrow and specific information needs. Furthermore, they 

search for information mostly on new and unknown topics. Therefore the thesaurus has 

to provide explicit concepts of the domain. As shown by the findings from the domain 

analytic study, people active within this domain mostly request descriptive information 

like whatever presented in dictionaries. For this reason they are looking for factual 

information about concepts in dictionaries, in textbooks or typically “google” this kind 

of information on the Web. 

6.3.3 Research question 3. 3: How to present the relationships between terms? 

In order to identify how the PPA thesaurus relationships impact on users’ search 

performance and information retrieval behaviour, we compared the number of terms 

looked up from relationships. It was identified that test subjects selected 54 terms from 

the result of searched terms in the PPA thesaurus and 25 terms from the result of 

searched terms in the AG thesaurus. Therefore, the more specifically defined 

relationships, the more terms were selected. It seems that specifically defined 

relationships have affected users’ thesaurus use and selection of search terms. It 

demonstrates the role of enriched relationships in the PPA thesaurus. The usefulness of 
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relationships was confirmed by data gathered through interviews and post-test 

questionnaires. All test persons appreciated the usefulness of the PPA thesaurus for 

selection of search terms. 30% of them found relationships as examples illustrating well 

how concepts are related to each other. 90% of them valued the important role of 

relationships for supporting conceptual understanding. In contrast they found BT, NT 

and RT relationships in the AG thesaurus confusing (see Table 6.7 and 6.41). 

 

By discussion in the group interview as part of work task study, we got a clear 

impression that the relationships provided in the conventional thesaurus format (BT, NT 

and RT) are not specific enough to present the actual semantic relations between 

concepts in this domain (see Table 6.7 and Table 6.41). Therefore, in the PPA 

thesaurus, in addition to displaying specific and domain-based terms, specific concepts 

of the domain were presented to the users by: 

 

1. Arranging and organizing concepts in concept categories and sub-categories as 

they are used in the domain. For instance, plant diseases are organized in the 

‘diseases’ category under the casual agent (pathogens) that causes diseases 

including fungal diseases, viral diseases and bacterial diseases.  

2. Defining semantic relations between concepts specifically as they are defined 

and used in the work task context.  

 

This is the distinctive feature of the PPA thesaurus that relationships between concepts 

are presented specifically instead of by means of the three classically defined types of 

BT, NT and RT. 

 

Furthermore, users found the arrangement of concepts in categories helpful. Their 

comments fairly precisely mirrored their actual information searching behaviour in 

which they selected 25% of search terms during the process of browsing concept 

categories.  

 

In the PPA thesaurus, it was attempted to define relationships close to the natural 

language. It was found that while controlled vocabularies serve to increase recall, 

natural language increases precision. The detailed examination of the retrieved records 

showed that, as a whole, the search performance (recall and precision) has been 

increased by using the PPA thesaurus. Therefore, it can be concluded that the enhanced 
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structure of the relationships as appearing in the PPA thesaurus is a reasonable 

explanation of the improved search performance observed for the test sessions involving 

the PPA thesaurus.  

6.4 Summary and conclusion 

The primary objective of the dissertation is to explore whether and how WOM has an 

influence on the design of an enriched thesaurus that as a result enhances the quality of 

search behaviour, the search performance as well as the rate of user satisfaction from 

the perspective of information searchers.  

 

A usability test involving 10 end users was carried out in order to validate this 

methodology for enriching the thesaurus structure (content, relationship and display) by 

investigating the effect and influence of a thesaurus constructed on the basis of the 

domain study findings and compared to a traditionally structured thesaurus.  

 

The effect of the work-task oriented thesaurus was measured and compared to the 

Agrovoc thesaurus using several measure instruments: thesaurus use, search moves, 

selection of search terms, search performance, and satisfaction with the thesaurus 

support.  

 

In general, the test results show that the test thesauri have caused differences as regards 

search behaviour and search performance. The results also reflect a marked difference 

between test thesauri in inspiring and stimulating the test persons to exploit the 

possibilities of doing advanced thesaurus-assisted searches that lead to what can be 

termed sophisticated and extraordinary search behaviour.  

 

It is a remarkable observation that the PPA thesaurus designed and enriched on the basis 

of work task analysis has positively affected all of the measured information retrieval 

performances and has increased:  

• Thesaurus use 

• Interactive, explorative searching behaviour 

• Consumption of thesaurus terms 

• Search performance  

• User satisfaction 
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In drawing up a framework on how to design enriched thesauri relying on the 

methodology applied in the present project, it appears necessary to provide a critical 

review by pointing out the scope as well as the limitation of the methods that have been 

applied here for the construction and evaluation of the enriched thesaurus. 

Consequently, we offer a thorough overview of the methodology of thesaurus 

construction and the subsequent thesaurus evaluation study because both stages of the 

overall project, the design phase and the testing and evaluation sequence, are undertaken 

within a work task context and are related to each other. Therefore, a critical review of 

both of them and the influence that they have had on each other, is presented here to 

better illustrate and clarify the theoretical and methodological framework of the present 

project. The following sections now discuss the author’s experience with the methods used. 

6.4.1 Review of the thesaurus construction methodology 

In order to identify the value of WOM for designing the enriched thesaurus, the work 

task of a scientific environment was studied. As the work task context was a scientific 

environment at a university, it was decided to complement the work task oriented study 

by a preliminary study of the domain specifics including an explorative study of known 

facts and paradigms within that domain. Findings generated valuable information to be 

considered in and fed into the thesaurus design process with a view to formulating a 

targeted, powerful and theoretically underpinned response to the identified needs of the 

target group. Therefore a variety of variable were studied and valuable information were 

gained to be translated into the thesaurus design including:  

 

• The theme of the thesaurus  

• The concept categories to be included in the thesaurus  

• The methodology of arranging and organizing concepts 

• The type of information to be represented  

 

The findings on the above issues were obtained by studying different variables. For 

instance, by studying domain known facts and information needs we identified what 

constitutes the core concepts of the domain. In “mapping” the research based work task 

context, we became aware of the important role of researchers or experts within this 

context. Therefore, the gathering and recording of concepts and terms were carried out 

by an analysis of research academics’ information needs and their research projects. In 
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order to select the form of terms, literature was used. Similar to the classic approaches 

for thesaurus construction we applied experts’ opinions and scientific literature for the 

identification and acquisition of concepts and terms. On the other hand, our approach 

differs because of our reliance on ‘experts’ opinion as a source of thesaurus terms. As a 

searching thesaurus, in the constructed thesaurus there is no limitation for the selection 

of the variants of terms. Every variant of terms can be entered into the thesaurus. 

Pursuant to the aim of creating a work task based thesaurus, experts are considered as 

users of the thesaurus and their usage of terms is considered in the context of terms 

selection. The approach to the literary items is different from the literary warrant 

approach. The literature elements are selected in a way adjusted to the scientific 

behaviour of those active within the work task context and their usage of terms is 

considered in selecting terms from the literature63. We looked up thesaurus terms in the 

SCI database and noticed that only 4.5% of the PPA terms do not occur in the papers. 

This percentage shows the literary warrant of the thesaurus terms. This percentage may 

signal that this approach is not different from the traditional approaches for thesaurus 

construction. However, as we did not find 4.6% of the thesaurus terms in the SCI 

database, it could be deduced that by this method we have identified terms that are used 

within the work task context and are related to the special language of the work task 

context. These terms were not present in the literature. This identification is important 

when the aim is to construct searching thesauri. Furthermore, this approach also 

warrants the thesaurus use.  

 

However, it has to be kept in mind that the present thesaurus is a prototype and not a 

completed thesaurus in the work task context or in the domain of plant pathology. The 

work task context is not a representative environment within the domain. It is just the 

work task context of the case study carried out in order to evaluate the value of WOM 

for thesaurus design. The constructed thesaurus was developed for a specific domain-

based work task context, the Section of Plant Pathology, rather than a constructed 

thesaurus for the international discipline or the interdisciplinary field of ‘plant 

pathology’. Furthermore, the thesaurus is a searching thesaurus, which includes 

different variants of terms even misspellings. Therefore, applying this approach may not 

provide full coverage of concepts and terms of the domain. It may also not be a 

                                                 
63 (See more details regarding the approach to the literature in chapter5) 
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sufficient method for constructing an indexing thesaurus, which demands more control 

for selecting the format of terms. Therefore, in order to design a more complete 

thesaurus, it is necessary to: 

• carry out a more comprehensive study of the domain: the current thesaurus is a 

work-task oriented thesaurus geared to a domain-based work task context viz. 

the field of plant pathology. In order to construct a more complete thesaurus, a 

more comprehensive study of the domain is required. 

 

• select representative samples of work tasks, actors and experts in similar work 

task contexts. In the present work, the thesaurus is constructed for a given work 

task context. However, as domains are more internationally oriented, 

constructing a thesaurus for a scientific work task context implies an analysis of 

representative samples of experts, actors and work task environments. 

 

• complement the methodology with other methods for collection of concepts and 

terms. Although the methodology yielded valuable information to be translated 

into the thesaurus design process including the type of information and the 

method of arranging and organizing concepts and terms, it did not generate a full 

picture of the concepts and terms of the domain. Therefore the methodology has 

to be supplemented by other methods for collection of concepts and terms such 

as word association methods.  

 

In the thesaurus, descriptions and photos were included as a result of the findings from 

the analysis of actors’ information needs, sources used for query formulation and their 

views on and suggestions for the enrichment of the thesaurus content. Furthermore, by 

the analysis of their information seeking behaviour, we identified that they locate the 

information they are looking for in different sources. Including these types of 

information in the thesaurus may make it more similar to other tools i.e. dictionaries and 

encyclopaedias, but still we have semantic relations between concepts that distinguish 

the thesaurus from other sources. From the usability test we identified that users found 

these types of information helpful. They mentioned in the group interview that they look 

for this information in different sources, which is a time-consuming work. Also, the 

result of the usability test showed that, in contrast to the Agrovoc thesaurus, the most 

important feature of this thesaurus is its function and potential for facilitating conceptual 

understanding. They used the thesaurus for conceptual understanding due to the novelty 
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of topics dealt with in the search tasks. This observation is similar to the findings of 

Block (2004) who found that users consulted the thesaurus for understanding concepts 

referring to the novelty of the tasks rather than for query formulation. However, in the 

present work, similar to the findings by Lykke Nielsen (2002), test subjects used the test 

thesauri, in order, for query formulation, as lead-in and for conceptual understanding. 

 

Along with descriptive information and photos, different types of information were 

included in the thesaurus on the basis of sources relied on by actors and findings from 

the analysis of their information needs. In the present project, sources used by actors 

were applied in the following processes: 

 

1. Selecting concepts and terms and their form and defining semantic relations  

2. Identifying the type of information that could be added to the thesaurus  

 

For instance, chemical dictionaries have good semantic tools informing about, for 

example, trade names and chemical formula. This fact had implications for making 

decisions regarding the type of information that is, in particular, needed in the thesaurus. 

It was possible to provide linkage to these external sources in the thesaurus and since 

some of these details, including different names and chemical formulas, are synonyms 

for selected terms, we included them in the thesaurus material. It should be emphasized 

that this wide spectrum of possibilities and options have to be considered and critically 

reflected on when designing a thesaurus that is of a prototype nature. But in expanding 

the coverage of the thesaurus, it may not be plausible nor commendable to collect all of 

these information types including definitions in the thesaurus; rather it may be more 

worthwhile to provide linkages to Web accessible resources in which these categories of 

information can be found.  

 

Semantic relations in the current work were defined specifically. The improvement of 

the thesaurus by specifically defined relationships makes it more similar to other 

semantic tools, and especially to ontologies. The question is then: if thesauri are 

improved the way it is suggested in this project, should it still be considered a thesaurus, 

or should it be termed otherwise and for instance called an ontology? You could argue 

that the work presented here could simply be called an ontology because of its in-built 

explanatory and concept defining features that must be considered superior to the more 

mechanical arrangement of the BT, NT and RT type represented by a traditional 
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thesaurus format. On the other hand, an ontology represents explicit conceptualization 

in a formal language and a developed thesaurus could not be called an ontology without 

defining rules and codes for its concepts. Therefore, as no boundary has been defined 

between the ontology and the thesaurus, and although Soergel believes that the label of 

thesaurus, or even ontology, could be justified here on grounds of the existence of 

specifically defined relationships (Soergel, 2007. personal communication), we would 

not call the developed thesauri ontologies since explicit conceptualization is not defined 

in a formal language by assigning rule and patterns.   

6.4.2 Review of thesaurus evaluation methodology 

We assessed the value of the work-task oriented thesaurus by the usability study, in 

which the functionality of the designed thesaurus was compared with the functionality 

of the Agrovoc thesaurus in terms of users’ satisfaction and the search performance.  

 

The findings of the usability test showed that the Plant Pathology thesaurus performed 

better and was found considerably more useful by the test persons compared to the 

Agrovoc thesaurus. Furthermore, it is interesting to note that the three factors of content, 

relationships and display have resulted in a better performance. Although these findings 

are important and provided good knowledge about users’ thesaurus use, we believe that 

these results and observations are not surprising by reason of: 

 

1. The added values of the Plant pathology thesaurus 

2. The design of the usability test  

 

The PPA thesaurus has possibilities and assets exceeding those of the classical 

thesaurus. The test subjects appreciated specifically defined relationships, different 

types of displays and the existence of descriptive information and linkages to photos. 

Therefore, it would be imaginable that they would compare the AG thesaurus with the 

PPA thesaurus and appreciate the facilities of the PPA thesaurus.  

To identify how the test design may have affected search results we reviewed the test 

design for the usability test. 
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6.4.2.1 Review of the usability test  

The evaluation was designed as a comparative usability test. The usability test was 

carried out for the purpose of testing the usability of the thesaurus, which is a prototype. 

On the other hand, the number of test subjects is small because of the small-scale 

population of actors active within the work task context. In these situations, one of the 

most appropriate methods to be relied on is the conduction of a usability test. The 

problem with this type of test is that usability testing does not always guarantee success 

or a usable product because the test is performed in artificial laboratory settings and the 

test participants are rarely fully representative of the end user population (Rubin, 2004). 

In order to reduce these effects, we attempted to conduct the test with care and 

precision. For instance, we read an orientation script to the users and emphasized to 

them that the product and not the participating persons would be tested. We asked them 

to perform the activities in the test setting in a way paralleling what they are doing in 

real life situations. It was also attempted to minimize the involvement of the test 

monitor (present author) in the test.  

 

Participants in the usability test were master students and recently graduated master 

students. During the phase of carrying out this sub-project we worked with four groups 

of subjects: 

 

1. Work task actors: They were all academic staff within the work task context and 

their work tasks, derived information needs and informational behaviour were 

analysed. This group consisted of researchers and students. Students were master 

student and recently recruited PhD students. 

2. Focus group participants. They were representative persons from the work task 

environment and they were selected by pre-defined criteria. 

3. Designers of search jobs. Supervisors of master students who designed search 

jobs and evaluated the relevancy of retrieved documents.  

4. Usability test participants. Master and recently graduated master students who 

participated in the usability test (experimental test and post-test group 

interview). 

The first and second groups were invited to participate in the work task oriented study 

and the thesaurus design while the fourth group was recruited for the usability test. The 

third group, the supervisors of test subjects, designed simulated search jobs. As the 
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work task of persons in the third group was analysed for thesaurus design, and two out 

of four persons in this group were collaborating during the thesaurus construction, it can 

be seen as a kind of circularity between the test design and test thesaurus. The 

circularity represents, in fact, a connection between the designed search tasks for the 

usability test and designed thesaurus. The fact is that the test thesaurus was designed on 

the basis of the result of the analysis of the information needs and research interests of 

people who, some of them, designed the search jobs. It must be admitted that this issue 

may present a problem in the piece of research undertaken here, but the above 

procedure was relied on with reference to the aim formulated for the evaluation test. 

The aim was to be able to investigate the usability of the work task oriented conceptual 

information contained in the PPA thesaurus. The test methodology allowed us to 

investigate this issue knowing quite well that it has an influence on the test results. The 

test results indicated that the PPA thesaurus brought about an improvement of users’ 

satisfaction and retrieval performance in comparison with the AG thesaurus. Although, 

by a closer consideration of this link between test design and test thesaurus, these results 

were not unexpected, it should be pointed out that, in the light of the fact that our goal is 

to test the usability of the enriched thesaurus content designed on the basis of WOM, the 

results appear interesting. As a consequence, the test results, which reflected that the 

PPA thesaurus enhanced users’ performance and satisfaction, were not interpreted in a 

way to criticize the AG thesaurus; rather they were used to explore the usability of the 

extra, work task oriented conceptual information elements including conceptual content, 

differentiated relationships and display.  

 

However, in addition to the aims of the research project that affected the way in which 

the test thesaurus was designed and tested, the methodology that was applied to the 

thesaurus design may serve as a justification of the relationship discussed above. Six 

search jobs were designed by supervisors who were beforehand given some criteria and 

examples to consider in designing search jobs. Supervisors were asked to design search 

jobs that appear as natural as possible and are similar to the real information needs as 

perceived by students. We did not recruit all of the students’ supervisors for the design 

of search tasks. Instead, we distributed six search jobs designed by four supervisors to 

all supervisors and asked them to select search jobs from this range that would appear 

realistic and could be carried out by their students. Supervisors approved four search 

jobs for the usability test. Furthermore, the usability test was carried out two years after 
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the completion of the work task oriented study at a stage where none of participants 

were employed in the section. 

 

In summing up, comparing with related search behavioural studies, the test persons’ 

search behaviour has not been different from whatever that has been observed in other 

search behavior studies (Meadow, 1988; Peters, 1989, Yee, 1991; Gauch and Smith, 

1993; Hsieh-Yee, 1993; Seigfried, Bates and Wilde, 1993; Maes, 1994; Koenemonn and 

Belkin, 1996; Silverstein et al., 1999; Wildemuth et al., 1999; Jansen et al., 2000; 

Jansen and Pooch, 2001; Vakkari, 2000, 2002; Lykke Nielsen, 2002; Spink et al., 

2002;). Therefore, although the usability test has affected test persons, the finding on 

their search behaviour demonstrates that the test design has not led to contradictory or 

untruthful results.  

 

Test subjects have carried out the number of retrieved documents we could expect, and 

they have used common search moves. However, from these findings which point to 

more use of the thesaurus terms, enhancement of recall and precision in retrieved 

records and as a result better performance in IR along with a high satisfaction from the 

use of the Plant Pathology thesaurus, we can conclude that the work-task oriented 

thesaurus exhibits characteristics and design features fitting the needs and expectations 

of the information environment in general and the individual searchers in particular. We 

ascribe the observed usefulness of the Plant Pathology thesaurus to the domain study 

designed to capture details on the information behaviour, the expectations and the needs 

of the information environment, in general, and to WOM, in particular.  

 

Participants were interested in using this thesaurus in the future and suggested some 

amendments and additions relevant to the further development of the Plant Pathology 

thesaurus (see Table 6.44). 
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Table  6.44 Comments on the future development of the PPA thesaurus 

Comments  Test persons (n=10) % 

Hosts could be replaced with plant products  6 60 

More categories have to be added 4 40 

Hierarchies within categories are demanded  5 50 

Description is very appropriate, expand it 9 90 

Order of categories need to be changed 3 30 

Keywords could be highlighted in the descriptions 2 20 

Different series of photos could be added 4 40 

“Descriptions need to be short” 2 20 

 

The test results corroborate the findings concerning the nature and relevance of WOM 

for designing an enriched thesaurus. We can conclude that enriching the thesaurus 

structure with its concepts, relationships and display features by WOM is useful to 

searchers as well as to thesaurus compilers. By applying this method, thesaurus 

compilers are equipped with a guideline on how to design and implement a work task 

oriented study and what variables need to be studied in this respect and especially if the 

object of the thesaurus construction project is to refine the potential of and to develop 

the applicability of an already existing thesaurus, to design a searching thesaurus and/or 

to design a work task based thesaurus.  
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7 Summary and conclusions 

The current developments of online information systems and changes in the scene of 

information retrieval have emphasized the need for and the role of thesauri as important 

retrieval tools (Shiri and Revie, 2000). The progress of automation and particularly the 

rise of the Web and the sophistication of the web environment have offered new 

opportunities for structuring thesaurus databases and presenting thesaurus data.  These 

changes demand thesauri that are more enriched and expanded than the thesauri created 

in the traditional format. Current thesauri are underused as they do not adequately 

support users in doing information retrieval. At least they do not, with their standard 

design, allow users to prepare themselves for fully utilizing the potential of information 

systems. The structure of thesauri has been identified as insufficient with reference to 

the fact that the information they represent is limited. The major reason for this 

informational shortfall is the standard format of the thesaurus: it was designed for the 

printed format and because of the static, inflexible and inadequate nature of this format 

the thesaurus was confined to presenting limited information on concepts and to 

presenting relations between concepts as well as to displaying conceptual content 

including relationships in a restricted and somewhat incomplete way. As a necessary 

result, relations between concepts are ambiguously presented. For years, it has been 

recognized that the traditional thesaurus structure dividing term relationships into 

synonym relations, hierarchical relations, and associative relations does not appear 

sufficient (Schmitz-Esser, 1999; Dextre Clarck, 2000; Tudhope, et al., 2001; Soergel, et 

al., 2004). With the aim of enriching the thesaurus structure, its conceptual content and 

the method of arranging and representing information (display) the present dissertation 

project set out to explore the potential of a work-task oriented methodology (WOM) for 

the construction of the enriched thesaurus.  

 

The dissertation consists of a theoretical and an empirical part. In the theoretical part of 

the dissertation, the concept of retrieval thesaurus is presented and thesaurus 

construction and related problems are discussed. Further, the need for more elaborated 

relationships, additional domain-specific content and a more interactive display are 

explained and the choice and development of thesaurus construction methodology, 

WOM, is argued. The theoretical part aims to provide background information for the 
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evaluation of WOM for constructing the enriched thesaurus. The empirical parts 

describe WOM in practice: a) the way in which this methodology is used for thesaurus 

construction, and b) the way in which designing and performing the usability and user 

satisfaction tests can serve to evaluate and try out this methodology. The empirical part 

of the dissertation work covers the empirical investigation and the assessment of the 

methodology and of the thesaurus developed by WOM. 

 

The final chapter discusses the potential of the WOM on the background of the 

empirical findings. Furthermore, the chapter presents a theoretical and procedural 

framework for the application of the WOM to the construction of enriched thesauri. 

Recommendations for future work are presented and the chapter ends up with the final 

conclusion.  

7.1 Summary of the dissertation objectives and findings 

The main purpose of the dissertation is to examine the potential of the work task study 

WOM for enriching the thesaurus content and structure. The aim is to investigate the 

feasibility, effectiveness and usefulness of the work-task oriented thesaurus in 

user/system interaction and concretely in relation to the information retrieval process. 

The thesaurus is evaluated by examining the effect of the thesaurus conceptual content, 

relationships and display on users’ information behaviour (information needs, 

information seeking behaviour and searching behaviour), search performance and user 

satisfaction in contrast to a thesaurus in the classic format.  

 

The objective of the main evaluation is to explore how information searchers use and 

profit by the enriched thesaurus conceptual content, relationships and display when they 

are analyzing the search problems and (re) formulating the search query. The evaluation 

study investigates how the structure of an enriched thesaurus with work task oriented 

contents and relationships can enable a user to understand the search job, access the 

retrieval systems and (re) formulate search query.  

 

The primary evaluation criteria are usability and user satisfaction. Furthermore, 

relevance based effectiveness is measured by precision and recall. The usability test is 

defined as “the extent to which a product can be used by specified users to achieve 

specified goals with effectiveness, efficiency and satisfaction” (ISO-9241-11, 1998). 
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We applied the usability test because we are evaluating performance and satisfaction of 

a prototype thesaurus by a small group of users. The usability testing is identified as one 

of the best methods for evaluating a prototype. Furthermore, the usability test could 

provide validated data while the number of test persons is small (Rubin, 1994). In order 

to gather more validate data on users’ performance and satisfaction, the experimental 

retrieval test in the usability test is followed up by a questionnaire survey and a group-

pursued interview. The interview session is followed by a qualitative evaluation of the 

nature of concepts, specified relationships and display features (textual and visual) to 

gain an understanding of and insights into the quality of the enriched thesaurus and to 

collect ideas for further development.   

 

The main evaluation is carried out as a comparison of two test thesauri, the 

experimental thesaurus and a control thesaurus. The experimental thesaurus is based on 

the findings of the work task study (the Plant Pathology thesaurus). The control 

thesaurus is constructed on the basis of classic methods of thesaurus construction and 

structured in the traditional format (the Agrovoc thesaurus). The Plant pathology 

thesaurus (PPA) is designed according to the findings of work task study in which the 

method aims to investigate:  

 

• The plant pathology domain: the body of known facts, the Etiology of plant 

diseases, the paradigms 

• Work task context: actors (educational and professional background, search 

behaviour, language use); work tasks and derived information needs; 

information searching and seeking behaviour 

 

The Agrovoc thesaurus (AG) is used as a control thesaurus to be able to find out if the 

users want and are able to operate with the more complex structure and relationships of 

PPA, to investigate if the work-task oriented thesaurus content and relationships are 

actually more useful. The aim is to explore the effect of work task study so that the 

knowledge gained through this process can be drawn upon for developing 

recommendations and devising a framework for the application of a work task study to 

the methodology of constructing enriched thesauri.  

 

 



A survey of user's perception and satisfaction with work oriented thesaurus designs 

 268 

The test thesauri are different as regards the choice of conceptual content, the format of 

relationships and the method of arrangement and display of the conceptual content. 

Regarding the topical scope, the PPA thesaurus is limited to the field of plant pathology, 

while the AG thesaurus covers the terminology of all subject fields in agriculture 

including forestry, fisheries, plant pathology, food and other related fields. Due to the 

fact that a completely phylogenetic classification of plants has not been completed yet, 

in spite of the advances of molecular biology and the knowledge of phylogenetic 

relationships, it was decided to classify concepts as they have been classified in 

agricultural science up to now in the PPA thesaurus for the category of plant products. 

Thus, the AG thesaurus was selected for the comparative study, as it is a recommended, 

much appreciated and widely used thesaurus in agriculture science.  

 

In the usability test, a group of students use the two test thesauri to analyze four 

controlled, simulated search jobs (Borlund, 2000a) and formulate the search queries. 

From the work task study, we know that the primary users within the context to benefit 

from the thesaurus are students. Master students are actors within the context that 

collaborate with experts in the research projects. Moreover, it is found that the more 

knowledgeable a person is, the more he articulates query terms and identifies them in 

the thesaurus (Vakkari 2002). Furthermore, we know from the results of the work task 

study that students are the group who more than others benefit from the thesaurus; 

therefore, we select master students as test persons for the usability test. To be sure that 

the test persons within the work task content can operate and profit from the use of the 

thesaurus, a tutorial course is conducted before the usability test.  

 

During the retrieval process, the test thesauri are used in a user-initiated mode. Test 

persons are asked to use each of the test thesauri for two of the search tasks. The test 

searchers complete a total of 40 search sessions in order to fulfill the four search jobs A, 

B, C and D. Simulated search jobs are designed by experts within the information 

environment. The search jobs are given in permuted order to avoid any effect that the 

order might have on the result. The test thesauri are used in turns. One test thesaurus for 

two search jobs and the other one in the remaining search jobs: the AG thesaurus is used 

in 20 of the search sessions, and the PPA thesaurus in the remaining 20 search sessions.  

 

In chapter 1, an introduction to the dissertation and the research questions is given. 

Chapter 2 explores the concept of the retrieval thesaurus. The role and function of the 
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thesaurus in the information retrieval process are examined. Furthermore, the history of 

information retrieval is revisited and reviewed in order to create a background for how 

the thesaurus has to be defined and modified by a consideration of changes in the 

information retrieval environment. The searching thesaurus is explained based on the 

recognition that the work task context needs a thesaurus that can be used to search 

several different databases. On the background of changes in the information retrieval 

environment, the chapter supports the value of and need for a modification and 

adjustment of the thesaurus structure. It provides a theoretical background for the later 

discussion on the value and efficiency of the WOM for constructing enriched thesauri. 

A new definition of the concept of the thesaurus is developed based on a reviews and 

consideration of the thesaurus function, conceptual content and display features.  

 

The thesaurus construction process and related problems and issues are discussed in 

chapter 3. It identifies and discusses a variety of problems and issues related to the 

thesaurus construction process. Hereby, it argues the need for redesigning the thesaurus 

by creating more elaborated relationships, a domain-specific content and a more 

interactive display that has to be considered in the process of thesaurus construction. 

The process consists of three technical processes of acquisition, formation and 

structuring. The methods for collection and the principles concerning the form, 

definition and structure of the thesaurus have been developed over the years. 

Recommendations in the field and the accumulated body of practical experience are 

reflected by a variety of standards and guidelines, which are generally acknowledged 

and used for thesaurus construction (see e.g., Soergel, 1974; International Organization 

for Standardization, 1996; Lancaster, 1986; Krooks and Lancaster, 1993; Williamson, 

1996; Aitchison et al., 2000, Milstead, 2001, ANSI/ NISO, Z39.19, 2005, Broughton, 

2006). In thesauri constructed on the basis of guidelines and standards, we can see a 

similar structure that does not take into account the user requirements and patterns of 

use as reflected by the information environment while different information 

environments demand thesauri with different structures. Admittedly, the thesaurus 

standards and guidelines have stabilized the format of the thesaurus, but thesauri 

constructed on the basis of these guidelines are not rooted in careful analysis of and 

reflections on the characteristics and anatomy of the information environment, which 

represents the primary target groups of the thesaurus. The standards recommend basing 

the thesaurus construction on an analysis of the information environment in which the 

thesaurus is going to be used, but the types of information and the format of 
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relationships and display features are the same in thesauri designed for different 

information environments due to the fact that the thesaurus is such a standardized 

concept. It seems that, in designing more domain-based thesauri, the applicability of 

standardization instruments can be questioned since different specialized information 

environments demand thesauri that are differently structured. However, the challenge 

here is to identify the contextual characteristics and constrains on which to base the 

thesaurus design. There is an ongoing debate on how to carry out the needed system 

analysis of the information environment, especially from which viewpoint to carry out 

the analysis. Thesaurus construction has been affected by different views of studying 

the information environment. The user-centered approach is based on the study of the 

individual users’ behaviour. This approach has been developed and completed by 

introducing strategies of basing the development of indexing systems, including 

thesauri, on field studies of the users’ information use and information needs within the 

environment in which they are acting. Also comprised by such field studies are the 

users’ roles, objectives and tasks, their cultural, educational and professional 

background, their competence and the needed cognitive and social resources and other 

contexts where they are active (Soergel, 1985; Pejtersen and Fidel, 1998; Lykke 

Nielsen, 2004). The cognitive approach is an approach that has grown out of the user-

oriented approach. It studies situational attributes and, for instance, information 

searching by reference to human actions such as work tasks. As a result, over the years, 

approaches like the user-centred approach (Pejtersen, 1980, 1982; Bates, 1986; Soergel, 

1985) and work task analysis approaches (Lykke Nielsen, 2001) have found their way 

into the field of thesaurus construction and left their stamp on the development of 

indexing systems including thesauri. The other approach is domain-analysis approach. 

Researchers (Hjørland and Albrechtsen, 1995; Hjørland, 1997; Jacob and Shaw, 1998) 

recommend analysing the information environment from the point of view of the 

knowledge domain and not from the perspective of the individuals acting in it. These 

researchers stress the importance of seeing the individual user as a member of a 

particular information environment and focus on the environmental factors that 

influence the information behaviour. 

 

The present project has adopted both the domain and the user oriented approach by 

which users are studied within the work task context of the information environment 

and which involves an analysis of the domain of knowledge: the body of domain known 

facts, experts and paradigm. A thesaurus is a tool that supports individuals in obtaining 
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an understanding of the vocabulary used within a particular information environment. 

Hence, the thesaurus should map and mediate the vocabularies used in the information 

environment in a way so that the individuals can understand the language use practiced. 

Furthermore, the thesaurus is a supporting tool assisting users in achieving a general 

understanding of a given domain of knowledge (Aitchison, et al. 2000). Therefore, it 

should provide a semantic map of a domain by conducting an analysis of the domain-

specific features, like, e.g. paradigms. The thesaurus system analysis should try to 

capture knowledge about individuals, the collective information behaviour and the 

language use and, obviously, about the nature and characteristics of the domain itself; 

especially when the information environment is a domain-dependent context. The 

analysis of the work task study in chapter 5 outlines the objective and methodology. The 

results of the analysis of the domain, which involves identifying paradigms and the 

domain known facts and, within this context, the etiology of plant diseases as well as 

the individuals’ information behaviour within the work task context show that the work 

task oriented method has a potential contributing to the construction of enriched 

thesauri. In this respect, the strength of the work task oriented method is its capability of 

providing valuable information that can be translated into more meaningful and domain- 

oriented conceptual content in the thesaurus. 

 

The empirical part of the dissertation is presented in chapter 4, 5 and 6. In chapter 4, the 

test design is described: test setting, test retrieval system, test persons, search jobs, test 

procedure and data collection techniques. The chapter provides background information 

for the presentation of the test results presented in chapter 6. For each search job, a pool 

of relevant documents is selected. A relevant document is defined as a document 

retrieved and assessed as relevant by at least one test person and with its relevancy 

confirmed by experts.  

 

Chapter 5 examines the methodology used for the evaluation of the traditionally 

designed thesaurus, the AG thesaurus, and the methodology, which is used for the 

construction of the enriched thesaurus. The chapter describes the construction of the 

enriched thesaurus by the methodology of the work task study: how the study of the 

domain known facts, the disease triangle paradigm and the etiologoy of plant diseases 

as well as the study of information behaviour of actors within the work task context are 

applied to thesaurus construction.  
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The work task study carried out through the questionnaire survey and followed up by 

the focus group interview session offers a contribution to providing a detailed and 

comprehensive understanding of the work task domain and makes it possible to 

determine the role and topical scope of the prototype thesaurus. The study of 

information behaviour within the context of work task environment determines the 

conceptual content of the thesaurus and the sources for selection of the thesaurus terms.  

 

The essential concept categories to be inserted in the thesaurus are identified by the 

analysis of the domain known facts, the etiology of plant diseases and one of the 

essential paradigms of the domain. Identified concept categories are later confirmed by 

the analysis of quantitative and qualitative data gathered by the questionnaire survey 

and the focus group interview in the work task study. Then, actors’ search and research 

statements (collected by the questionnaire survey) are content analysed. Identified 

concepts are facet analyzed and categorized into the concept categories. Terms are 

expanded in collaboration with experts in the work task context. Experts are asked to 

comment on synonyms, definitions and related, broader and narrower terms for the 

selected concepts. Experts authorize suggested terms by referring to the literature on 

which the controlled vocabulary is based. The literary warrant approach to the thesaurus 

terms applied in the present study to some extent differs that of the classic works. The 

form of extracted and suggested terms is controlled by checking them in the sources 

suggested by ten high ranked journals in the domain. This procedure was adopted in the 

light of the finding that journals are the most important sources that people use within 

the work task context. Furthermore, since the basic function of a thesaurus is to assist 

searching, other formats of terms used in these sources are selected for and inserted into 

the thesaurus. The format of relationships and the display are defined by the findings of 

the work task study. For designing specific relationships, the experts’ ideas and the in 

use literature within the work task context are relied upon. The display of the enriched 

thesaurus is designed on the basis of the topic map technique by which possibilities are 

developed for advanced searching and visual display of the thesaurus concepts and 

relationships. Therefore, the two test thesauri have some terms in common, but they 

differ in the structure and in the method of construction.  

 

Evaluated from the searchers’ point of view, results from the analysis of the structure of 

thesauri reveal that the test thesauri cause differences as regards the search behaviour, 

the search performance and the user satisfaction. It is noted that the enriched thesaurus 
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stimulates searchers to interact more with the thesaurus. Users are highly satisfied with 

the enriched thesaurus structure as regards its content, relationships and the display. The 

research undertaken here shows that thesauri by affecting the query expansions enhance 

the recall rate and therefore they can be characterized as recall-enhancing devices while 

not being good for improving precision figures (Fenichel, 1980; Kristensen and 

Järvelin, 1990; Chen et al., 1995, 1998). In contrast to the classic thesaurus, the 

enriched thesaurus enhances both recall and precision figures. We are aware that the 

usability test is carried out on a small population, but the data collected by the 

observations and loggings seemed to match well with the data collected by the group 

interview. However, we have included some critical and evaluative comments on the 

functionality of the method.  

 

Our overall conclusion is that the enriched thesaurus fits the needs and expectations of 

the information environment and of the information searchers. We illustrate the 

usefulness of WOM for constructing enriched thesauri. It is promising that the enriched 

thesaurus performs better than a classic thesaurus. These findings are not surprising, 

because the prototype thesaurus has more expanded features than the classic thesaurus. 

However, the findings confirm the value of the methodology for the construction of 

enriched thesauri that have a smoother and more advanced functionality compared to 

the classic thesaurus.  In spite of the opportunities offered through automation generally 

and the Web environment in particular for structuring thesaurus databases and 

presenting thesaurus data, current thesauri are underused because of a) the complexity 

of thesauri (Dextre Clarke, 2001, Will, 2004) and the perceived insufficiency of their 

structure, especially the problems with ambiguity of relationships (Dextre Clarke, 2001; 

Soergel et al., 2004). The results of the current study illustrate searchers’ high 

satisfaction with the enriched thesaurus. They used the PPA thesaurus more and as a 

result more search runs were carried out in the search sessions where the PPA thesaurus 

was used (on average 6.5) compared to the sessions during which the AG thesaurus was 

used (on average 6). During the search sessions, the PPA thesaurus was looked up more 

times (on average 3.75) than the AG thesaurus (3.2). Also, on average, they navigated 

the PPA thesaurus (2.8) more frequently than the AG thesaurus (1.25). Test persons 

were also satisfied with the format of relationships. Very few (on average 1.2) found the 

relationships in the PPA thesaurus ambiguous. Searchers within the information 

environment are looking forward to have access to the thesaurus and use it before doing 

searches for information. The findings are confirmed by interview session data and the 
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questionnaire surveys as well as by observed data on users’ search performance in the 

usability test. The findings also confirm the results of other studies where it was found 

that the structure of thesauri in the classic structure is insufficient and problematic and 

especially relationships are ambiguous and inadequate (Dextre Clarke, 2001; Soergel et 

al., 2004).  

 

The test result confirms the findings on WOM for the construction of the enriched 

thesaurus. Therefore, we conclude that the conceptual content, and not least the 

relationships and the display based on the findings of the domain-based work task 

study, are useful for the searcher as well as for the thesaurus compiler. However, the 

thesaurus is a prototype and not a completed, fully fledged thesaurus in the domain of 

plant pathology. The aim has not been to develop a fully completed thesaurus in the 

domain of plant pathology. Rather the aim has been to investigate the value of WOM to 

the design of an enriched thesaurus for an information environment. The thesaurus is 

designed for a specific work task context, a university-based section of plant pathology, 

rather than for an international discipline or the interdisciplinary field of ‘plant 

pathology’. The findings show that in the current information retrieval environment the 

thesaurus is a valuable tool provided that it is constructed on the basis of a systematic 

consideration of the information environment. Furthermore, the thesaurus enrichment 

process could be inspired by the more complex, but domain based relationships feature 

borrowed from the ontology concept. However, constructing a thesaurus structure 

within a domain of knowledge requires a detailed and comprehensive understanding of 

the domain of knowledge so as to provide helpful conceptual information and useful 

inspiration to the user, be it a compiler or a searcher.  

7.2 The framework for the construction of the enriched thesaurus 

The value of the domain study and work task based analysis for thesaurus construction 

is confirmed by researchers (Lykke Nielsen, 2001, 2002; Pejtersen and Fidel, 1998; 

Soergel, 1985). The present study confirms the findings of the cited researchers in terms 

of the prerequisites of constructing enriched thesauri. Thus, a thesaurus construction 

process and its enrichment could be based on a domain study clarifying the purpose and 

the role of the thesaurus. In order to shape the role and topical focus of the thesaurus, a 

solid understanding and knowledge about work tasks and working conditions are 

recommended. In scientific work task settings, the work tasks are dependent on the 
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domain of knowledge. Thus, a study of the body of known facts of the domain, the 

literatures and paradigms that shape the domain complete the work task study are 

recommended too. Moreover, in the professional settings, the study of work tasks is 

based mainly on the analysis of information seeking and searching behaviour and 

analysis of information needs. These tasks or entities are subtasks that are triggered by 

the work tasks. The analyses of these subtasks, and in particular, the content analysis of 

people’s search tasks make it clear how to delimit the subject field and develop concept 

categories and relationships. The analysis of information needs is based on information 

needs as perceived by actors. The analysis of terms of search tasks is focussed on those 

enriched features of the thesaurus that support users in various actions directed toward 

the search goal: domain-based concepts and terms organized by explicitly defined 

semantic relationships and arranged in concept categories. 

 

Studying work tasks and the domain of knowledge of the work context is essential for 

identifying the main concept categories within the work task context. Furthermore, by 

this method, information to be included in concept categories is identified too. The 

enrichment of the thesaurus design within this context means to provide more domain-

dependent concepts, more specified relationships and arrangement of conceptual content 

and display in a way that is more meaningful to the users. In the end, it stimulates users 

to interact more with the thesaurus. Furthermore, users are more satisfied with the 

thesaurus. The present study shows that it is possible to design an enriched thesaurus 

with these specifics on the basis of the analysis of domain-based work tasks. Therefore, 

the test results confirm that this method is an efficient method for the thesaurus 

construction because by the method of domain-based work task study, the sources of 

term selection and the format of the terms are identified. Furthermore, within the work 

task context, the main concept categories related to topical scope of the thesaurus are 

identified.  

 

However, as pointed by Vakkari (2003), it is not easy to connect behavioural or 

cognitive studies with design decisions due to the various factors involved in human-

computer interaction. More interaction with the work task context is needed in order to 

design the thesaurus and especially select terms and concept categories. To construct a 

completed thesaurus constructed by a holistic picture of tasks, implies more interaction 

with the work task context and according to Byström and Hansen (2005), such studies 

are long-term research goals.  
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None of the studied methods provided a full picture. Each method provided distinct 

information about the work context, and the methods complemented each other. The 

content analysis of collected search tasks of actors by the questionnaire survey, for 

example, provided a good overview of concept and terms and confirmed concept 

categories previously identified by the analysis of the body of known facts of the 

domain of knowledge. It may be a fruitful to begin a domain study by a study of the 

domain of knowledge, its known facts and paradigms and then study the information 

behaviour of actors. The interview provided background information to interpret the 

findings of the questionnaire survey. However, it might have been better to combine the 

study of the domain of knowledge with the work task study due to the fact that the study 

of the domain of knowledge has to be carried out within the work task context. The 

paradigms are identified within the work task context. These paradigms not only 

determine the concepts and terms of the thesaurus but also show how these terms and 

concepts are related. It is recommended that all interpretations of findings on the 

thesaurus design be finally decided on the basis of the results of the focus group 

interviews. The interviews contribute valuable information ready for translation into the 

thesaurus design.  

 

As with the selection of correct form of terms, defining explicit relationships between 

concepts is performed on the basis of privilege usage. It means that concepts are related 

to each other in this thesaurus as they are used and applied semantically in connection 

with each other in the work task context affected by factors such as paradigms, 

literatures and language use.  Therefore, based on the experiences gained in the present 

project, to define explicit relationships, a task which requires more intellectual effort, 

we recommend more interaction with experts in the work task context. The task of 

defining relationships between terms intellectually, and in interaction with experts’ 

knowledge of the domain, is carried out with the following guidelines in mind: a) they 

are completely domain- based for similar relationships and b) they could be used for 

defining rules for similar relationships that will be added to the thesaurus in the future.  

 

Concerning the arrangement of the conceptual content of the thesaurus (concepts and 

relationships), the work task study provides a useful framework for the efforts to 

achieve a meaningful arrangement because it shows how concepts are presented in the 

domain and how they are used within the work task context. Throughout work task 
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study it is shown how concepts and relationships have to be arranged and represented 

by the thesaurus.  

 

However, meeting the challenge of providing enriched conceptual content and specific 

relationships and meaningful display could not be enough to stimulate users to do more 

interaction with the thesaurus and to achieve more satisfaction with the applicability and 

potential of the thesaurus. The enriched design of the thesaurus have to be presented in a 

more expanded structure than that provided by the software currently in use. In the 

present work, the thesaurus structure benefits from the complex structure of ontologies 

and is constructed by the topic map technology. The topic map technology offers a rich 

semantic model that is well organized to support information retrieval and allows 

providing a more flexible representation of the semantic content. However, in this 

process, the thesaurus identity may become less clear and the thesaurus becomes more 

similar to an ontology. Still, defined as the developed thesaurus is as an assistant tool 

for query formulation and expansion, like a thesaurus, it could also still be called a 

thesaurus in that it covers most of the terminology of the domain like a searching 

thesaurus. But in spite of the existence of specifically defined semantic relationships 

characteristic to ontologies, the lack of a fully formalized language means that we 

cannot call it an ontology. However, we believe that when designing a semantic tool, 

the needs of the domain and tasks should receive attention rather than what has 

traditionally been considered and defined for, for example, thesauri.  

 

To sum up, the domain-based work task study to some degree supports the thesaurus 

compilers concerning:  

 

• Term formation and structuring conceptual information 

• Designing the thesaurus specific relationships 

• Defining concepts more domain- oriented than the generic, “ neutral” definitions 

in the literature 

 

However, the work-task oriented methodology provides an up-to-date, useful and 

domain-oriented basis for the acquisition of more domain-oriented terms, more 

specifically defined relationships and more meaningful arranged concepts and terms. 

The advantage of the method is that the terms and concepts collected by this method 

reflect the domain-specific perspective of the information environment and point to the 
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latest and sometimes unpublished topics and relations. Furthermore, the method 

provides conceptual information showing the diversity of language. Compared to 

literary-based methods, a basis is collected rapidly and efficiently, but collecting the 

terms and defined relations require considerable human intellectual resources to be 

exploited optimally. The method cannot be a stand-alone one and must be combined 

with other construction methods. The challenge is to combine the methods in harmony 

with the context and the purpose of the thesaurus in such a way that the advantages of 

each method are exploited optimally.  

7.3 Recommendations for future work 

In the current project, the work-task oriented methodology was used for constructing a 

prototype of the thesaurus for a given work task context that was a scientific 

environment.  In order to construct a completed thesaurus for a given domain of 

knowledge (e.g. plant pathology domain) by this method, a work task study has to be 

carried out by examining the behaviour of representative actors who are selected from 

different work task contexts (e.g. representative actors from plant pathology 

departments), which are homogenous and have common goals. Constructing a thesaurus 

by studying a given work task context, only produces a thesaurus that may have 

functionality for that work task context rather than for other work task contexts, which 

exist in the same domain of knowledge. Therefore, one of the future works will be to 

identify the value of the methodology to design an enriched thesaurus that has 

functionality in all similar work task contexts existing in a given domain. 

 

Another issue is the thesaurus maintenance and development. The usability test serves 

to collect useful suggestions for development and maintenance of the thesaurus. As 

members of the work task context, participants are interested to use this thesaurus in the 

future and suggest some amendments and additions to develop the PPA thesaurus, 

which includes completion of the thesaurus by adding more concept categories and sub-

categories, more terms, expanding the descriptions and photos, shortening descriptions 

and providing ‘help’ for the vizigator page. 

 

The thesaurus will be analyzed by these features and will be tried out on real users while 

it is attached to the IR systems. The thesaurus enrichment is a continuous work. Now, 

the thesaurus has a possibility to gather feedback in its interface. Being accessible as the 
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thesaurus for real users, we can understand how this thesaurus is used in real situations 

and compare the results with the results obtained in the current project. The possibility 

of gathering feedback in the thesaurus interface will provide the possibility of more 

domain based enriching of the thesaurus and the result will complete the current work. 

Furthermore, in the future development of the thesaurus, we intend to refine the search 

possibilities of the thesaurus and evaluate it on the basis of users’ perception and 

satisfaction.  

 

We have used the topic map technology to construct the thesaurus. Topic maps offer 

unprecedented support for complex queries and also constitute an excellent basis for 

natural language querying (Garshol, 2004). Because of the extra structure in topic maps, 

it is possible to formulate queries to the thesaurus such as asking “fungicides to control 

black rust”. Garshol (2004) refers to it as ‘natural language querying’ by which 

powerful search capabilities can be created by matching natural language against 

concepts and relationships in the thesaurus. Although it is too early to be able to 

conclude that this will work for real end users, but it seems that results are promising.  

 

Moreover, the research will focus on investigating the possibilities of collecting 

conceptual information in addition to that generated by the work task study, e.g. by use 

of the word association method as a domain oriented methodology. It is due to the fact 

that work task study could not provide a full range of concepts of the domain to be 

included in the thesaurus. 

 

An important issue to be addressed in the thesaurus is the thesaurus accessibility: how 

to provide accessibility to the thesaurus. Now, the thesaurus is an independent thesaurus 

that is not attached to any IR system. As the thesaurus is found useful and demanded, in 

order to make the thesaurus more useful, the future work will concentrate on proving 

the accessibility to the thesaurus from IR systems.  

7.4 Conclusion 

The objective of the dissertation was to explore if and how the methodology of the 

domain-based work task study contributes to the theory around and the design of more 

enriched retrieval thesauri. The research presented has improved our knowledge and 

understanding of the effect and value of a domain-based work task study to design an 
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enriched thesaurus structure: more domain-based conceptual content (concepts), 

specific relationships and arranging this conceptual content in a way that is more 

meaningful and understandable than the classic thesauri. The accumulated knowledge 

from the point of view of searchers allows us to outline a framework for the 

construction of enriched thesauri.  

 

We have obtained knowledge about the search behaviour of a group of knowledgeable 

students who were experienced information searchers. From the research results we can 

conclude that the thesaurus in an enriched format is demanded and used by this group of 

information searchers. These information searchers were satisfied with the information 

provided in the enriched thesaurus as it enhanced their search performance. We 

conclude that an enriched work-task oriented thesaurus inspires information searchers 

by offering enhanced conceptual content in contrast to the classic thesauri in the 

traditional format. 
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Appendix 1: Questionnaire about the actors within information 
environment 

This appendix shows the questionnaire used in the domain study. The questionnaire was 

used to gather information about the actors of the information environment: the actor’s 

demographic information, educational and professional background, work tasks and 

derived information needs, information sources, and information searching behaviour. 

The information collected by use of the questionnaire is summarized in Section 6.2.  

 
Questionnaire: 
 

1) Name:              

 

2) Position:    

Professor  

Assis- professor  

Assoc- professor  

Research assistant  

 

PhD student  

Graduate student  

Post Doc  

 

 

 

3) What are your main responsibilities in your position at the Plant Pathology department?  

 

      

  

4) Please state your educational background and the year, in which you completed your 

education. Colleges or universities you have attended.  

 

Education   Year(s) 
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5) Please state how many years you have been with the Plant Pathology department? 

 

      

  

6) Did you have other jobs before you started working/studying at the Plant Pathology 

department?  

 

            

Place of work Number of years 

            

Place of work Number of years 

            

Place of work Number of years 
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7) What are your main activities within the department: research, teaching, training, studies, etc. 

Are they information dependent activities? What kinds of information do you need for each of 

these activities? And how often do you need to search information for each activity? (Please 

answer in the table below) 

 

Activity 
Importance of information 

and information retrieval 
Kind of information 

Frequently of searching 

information 

(Daily, Weekly, Monthly) 

 

      

 

                  

                        

                        

                        

                        

 

8) Please state which category of research your project is?  

             

Basic Research   Applied Research  Development  

 

Please describe briefly your project and areas that are related to it? 

 

      

 

9) What are your main subject interests?  

 

         

    

10) Which type of information sources do you normally use? From which channel? (Internal: 

within Plant pathology department, or External out of Plant pathology department) 
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                                                                People involved (people proposing, affected by, or 

administrative (if your work or research is led by an 

organization or person)  

 

In   Ex  

 Experts (including colleagues) 

 

In  Ex  

 Literature (please mark the alternative that you use) 

 Books 

 Reports 

 Journals 

 Newspapers 

 Others, please indicate       

 

In  Ex  

 Internet                                                                               In  Ex  

 Official documents: (please mark them) 

 Agendas 

 Meeting minutes 

 Letters 

 Applications 

 Memoranda 

 Maps 

 Unpublished planning documents 

 Others, please indicate       

 

In  Ex  

 Library catalog In  Ex  

 Databases, e.g. CAB  

 

Please write their names       

 

In  Ex  

 Other sources:       
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11) Do you carry out the information retrieval yourself, or does anybody help? Please 

mention the kind of persons or staff that help you.  

 

            

Do the search myself   Get help from others   

 

12) Please describe an information retrieval task and information need that you have had lately. 

 

      

 

Please indicate search terms for the described information need.  

 

      

 

In addition, if you typically use other types of search terms, please put them in the below table  

                                    

Author names Journal names Title words Keywords 
Document 

type 
Others 

 

13) When you search for information, are the information need and the topics involved well 

known, or do you need to improve and expand your knowledge on the topic and the information 

need (explorative)? 

 

                  

Much knowledge about the topic 

and information need 

Scared knowledge about topic and 

information need 

No knowledge about topic and 

information need 

 

14) What sources do you typically use to improve your knowledge on the topics and the 

information need? 
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Dictionaries Encyclopedias Thesauri Asking colleagues 

 

Asking 

supervisors 

 

 

Other options: 

 

                                    

 

15) What kinds of search terms are difficult to find? 

                                    

Author names Journal names Title words Keywords Document type Others 

 

16) What sources do you use to find appropriate search terms  

 

                              

Dictionaries Thesauri Text books Bibliographic records Others 
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Appendix 2: Questionnaire about the information searcher 

This appendix shows the questionnaire used in the usability test. The questionnaire was 

used to collect demographic information about the test persons, their educational and 

professional background, as well as information about searching experiences and 

experiences with the retrieval thesauri.  
 

Background questionnaire 

General Information  

Please answer the questions below in order to help us understand your background and experience. 
 

Name:                                                 Department: 

Age: 

[ ] 20-30    [ ] 31-40                                    [ ] 41-50 
    

Sex:  

[ ] Male   [ ] Female 
 

 
How long have you worked/ studied at this department? 
 

    
 
Supervisor (s) 

    
    
 

Educational background and the year (current and completed education) 

Education   Year (s) The major area of study    

   

   

   

   

   

 
Beside of studying in this field, do you have any job that is related to the domain of your study? If yes, for 
how long have you worked?            
 
Information retrieval experience 

Which type of information sources do you normally use for finding your information needs? (Please scale 
frequency of use the from 0- 5 (when 0 is no use and 5 is the highest level of use))   
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a. using databases, e.g. CAB, FSTA, … (please write their names)                   0 1 2 3 4 5  
b. People involved (people proposing, affected by e.g. Colleagues, Supervisors, classmates please 

write their role):                                                      0 1 2 3 4 
5 

c. using library catalogue                                                                                      0 1 2 3 4 5 
d. search on literatures, 

Books                                                                                                         0 1 2 3 4 5 
                      Reports                                                                                                      0 1 2 3 4 5 

               Journals                                                                                                     0 1 2 3 4 5 
              Newspapers                                                                                                0 1 2 3 4 5 
              Other sources (please write their name)                                                    0 1 2 3 4 5                
e. search on general search engines (Google, Yahoo, Alta Vista, Excite,…)      0 1 2 3 4 5 
f. official documents in the departments, e.g. letters, applications, agendas, … 0 1 2 3 4 5 

Other sources:     
 

How often do you search for information?  

 

______At least once a week 
______A few times a month 
______ A few times a semester 
 

When you searching for information, to what extent search topics are familiar to you? (Please scale 

them from 0- 5)                                                                                                      0 1 2 3 4 5 

 

When you searching for information, do you find some problem for finding correct form of the 

term, meaning, related term or alternative form of your search term?  

__________________________ 

 

If your answer to your above question is yes, which sources do you know that could help you in this 

regard? And which sources do you use? 

__________________________ 

 

__________________________ 

 

Do you know what a thesaurus is?  

_________________________ 

 

Have you ever used a thesaurus for expanding your search query? Please write the name(s).  

__________________________ 

 

Do you know any thesaurus? If yes, please write the name(s). 

__________________________ 

 

Have you ever worked with Agrovoc thesaurus? 

__________________________ 
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Have you ever attended in any course on how to search/ retrieve information? 

__________________________ 

 

In general, which kinds of problems do you find for retrieving information from mentioned 

sources? 

__________________________ 
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Appendix 3: Invitation to design simulated search jobs 

This appendix shows the letter inviting the supervisors as experts within the information 

environment to design simulated search jobs. The letter was sent by e-mail.  

 

 

Dear Supervisor,  

 

 

 

 

As you know, we are developing an enriched prototype of the Agrovoc thesaurus, based on an analysis of 

your work domain. Now it is time to test the usability of the prototype with users. The intent is to test 

usefulness and effectiveness, how the thesaurus prototype supports users when they are searching for 

information. We want to test the thesaurus with students, as the domain study showed that they constitute 

the main user group. 

 

We will make a comparison study where we compare the prototype with the existing Agrovoc Thesaurus. 

We will make a retrieval test, where a group of student carries out the two search tasks each with the use 

of the two test thesauri. As we need to control the test setting to get comparable test data, we also need to 

control the search tasks so that the students carry out the same two search tasks. 

 

We need your help to develop these controlled, simulated search tasks. 

It is very important that the students find them natural, that they are familiar with the tasks so that they 

find it natural to carry out the tasks. 

 

I will ask you to help me by sending your ideas to search tasks that would be natural for the master 

students at the Department of Plant Pathology. 

 

I will be happy to get the ideas before sixth of January. Later, I will send back examples of simulated, 

controlled search tasks for your confirmation. 

Thank you in advance, 

 

Azam Sanatjoo  
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      For providing four simulated search tasks please consider these characteristics: 

 
1. The context of searching is related to their work in this department 

2.  It could be created by adding a cover story to a search topic 

3. It is as close as possible to actual information seeking, though still in a relatively controlled 

evaluation environment 

4. Assigned search job has to be on a new topic information need. 

5. A simulated work task situation is a short “cover- story” which describes an IR requiring 

situation i.e. a semantically rather open description of the context/ scenario of a given work task 

situation. 

6. A simulated work task situation provides experimental control by being the same for all the test 

persons. 

7. When presented at the start of an experiment the work task situation is supposed to be perceived 

as realistically as possible by the test persons.  

8. Simulated work task situation including an indicative request that is suggestion to the test person 

about what to search for. 

9.  It has to be designed based on their real information need. 

10. Simulated work task has to be so real that motive and engage test persons to search for them as 

they do in a real information need.  

11. The situation has to be one to which the test persons can relate and with which they can identify. 

12. The topic of the situation has to be interest to the group of test persons. 

13. The situation has to provide enough imaginative contexts in order for the test persons to be able 

to apply the situation.  

14. These characteristics are important in tailoring work task situations to the group of test persons. 

15.  At the end, please do not talk with your students in this regard. Your students are our test 

subjects and they have to search on your suggested search jobs for the first time in the test 

session.  

 

Below, there is an example of a search job used in another test in a pharmaceutical company.  

 

 Cover story: After your graduation you will be looking for a job in industry. 

You want information to help you focus your future job seeking. You know it pays to know the market. 

You would like to find some information about employment patterns in industry and what kind of 

qualifications employers will be looking for from future employees.  
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Indicative request: Find for instance something about future employment trends in industry, i.e. 

areas of growth and decline. 
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Appendix 4: Search jobs 

This appendix shows the four controlled, simulated search jobs used in the retrieval test. 

All search jobs were rotated among the test persons.  
 

Search job A                                                                

You are a master student. You have an enquiry in your mind on this fact that the plant 
protection product propiconazole has been used to control several diseases in many 
crops, among others powdery mildew in cereals. However, the product may potentially 
also have phytotoxic effects. 
 
Therefore you have to search reports or papers that can document whether or not 
propiconazole may damage plants and to what extent. 

 

Search job B                                                             

You are a master student. The plant protection product benzothiadiazole (BTH) has 
been used to control several diseases in many crops, among others powdery mildew in 
cereals. A question is whether BTH can protect only the plant part where it is applied 
(local protection) or if the product may be applied to one plant part and subsequently 
protect other plant parts as well (systemic protection). 
 
Therefore find search reports or papers that can document whether or not BTH may 
have a systemic disease reducing effect in cereals. 

 

Search job C                                                          

You are a master student. The rust species Puccinia coronata may be a major problem 
in oat production. Big problems with the disease in oats may be due to prevalence of 
alternative hosts in the vicinity of the oat crops. Therefore, it is important to know the 
host range of the pathogen and the importance of each individual host. 
 
Therefore you find search reports or papers describing, which plants are infected by P. 

coronata and can document whether or not these plants species are important host 
plants. 

 

Search job D                                                    

You are a master student. You are studying ways to control the scab disease of apples. 
You have seen that addition of nitrogen in the form of urea to over-wintering leaves on 
the ground reduces the severity of the first infections on the new leaves the following 
spring.  
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Therefore, find search reports and papers that document how application of nitrogen 
(urea) to over-wintering apple leaves on the ground might effect infection of new leaves 
by the apple scab pathogen the following spring. 
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Appendix 5: Rotation order 

This appendix shows the rotation order for the search job A and search job B. In the 

table A corresponds to search job A, B corresponds to search job B, C corresponds to 

search job C and D corresponds to search job D. AG refers to the Agrovoc Thesaurus 

and PPA refers to the Plant Pathology Thesaurus.  
 

Rotation order  

Participant 
First search session 

Search job/Thesaurus 

Second search session 

Search job/Thesaurus 

SLJ A/C AG B/D PPA 

KSJ A/C PPA B/D AG 

MS D/B AG C/A PPA 

LJ D/B PPA C/A AG 

JDJ C/A AG D/B PPA 

KCT C/A PPA D/B AG 

MKJ B/D AG A/C PPA 

BP B/D PPA A/C AG 

AAK A/C AG B/D PPA 

DML A/C PPA B/D AG 
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Appendix 6: Orientation script 

This appendix shows the orientation script used with the aim of describing participants 

what will happen during the test, to set the tone for that session in the minds of the 

participants, and to put the participant at ease. It informed the participants of what they 

will be doing, and reinforcing the fact that the test thesauri and not participants are 

being tested. 

 

 

Hello, my name is Azam. I will be working with you in today’s session. Let me explain 

why I have asked you to come in today.  

We are here to test how two different thesauri assist you in finding appropriate search 

terms and finally find more relevant information for your search queries. So, we would 

like your help for this identification.  

Today, will be performing some typical search tasks on the CAB database, to improve 

you search terms you are using a thesaurus, Agrovoc or Plant pathology thesaurus. I 

would like you to perform as you normally would. For example, try to work at the same 

speed and with the same attention to detail that you normally do. You may ask 

questions, at any time, but I may not answer them, since this is a study of the product, 

and we need to see how they work with a person such as yourself working 

independently.  

During today’s session, I will also asking you to complete a past test questionnaire and 

answer some questions about each of these thesauri. It is important that you answer 

truthfully. My role here is to discover both the flaws or disadvantages and advantages of 

each thesaurus from your perspective. I need to know what exactly you think.  

While you are working, I will be sitting nearby taking some notes and timing. The 

session will be videotaped as a collection data method. It is stressed that in this test, we 

are not testing you, we test the product functionality that is used by you as a user. 
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Appendix 7: Questionnaire about the test persons’ perception of search jobs 

This appendix shows the questionnaire used to capture the test persons’ conceptual 

models, perception and interpretation of the search jobs. Information obtained by the 

questionnaire was used as background information to analyze and interpret the search 

behaviour.  

 

Search job A                                                                initials: ---------------- 

 

 

You are a master student. The plant protection product propiconazole has been used to 

control several diseases in many crops, among others powdery mildew in cereals. 

However, the product may potentially also have phytotoxic effects. 

 

Therefore find search reports or papers that can document whether or not propiconazole 

may damage plants and to what extent. 

 

 
1. Please divide your search task (the information need) on facets and state them 

below. 

 

 

 

Facet 1 

 

 

Facet 2 

 

 

Facet 3 

 

 

Facet 4 
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Facet 5 

 

 

Facet 6 

 
2. Please describe how you will make your search. State which facets you will look up 

(Facet1, Facet2, etc.) 

 

 

 

Please also state how you will look them up: individually, combined with OR or 

combined with AND. 
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Appendix 8: Observation schemes 

This appendix shows the observation schemes used to capture the test persons’ search 

behaviour as regards search moves and thesaurus moves. The search behaviour was 

recorded according to above- mentioned categories, and the descriptions were used to 

structure and support the follow- up interviews investigating the motivation for the 

search behaviour and user satisfaction. 
 

Observation scheme- Search moves 

 

Initial:                ------------------ 

Date:                   ------------------ 

Search Job:       ------------------ 

The test thesaurus: ------------- 

 

Formulation Reformulation New thesaurus construction Browsing or navigating of records 

Select 

Specify 

Reduce 

Parallel 

Pinpoint 

Exclude 

 

Vary 

Repeat 

Fix 

Respell 

Respace 

Search 

Read 

Browse 

Select 

Browse or navigate and read 

Select search term 
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Observation scheme- thesaurus moves (before searching) 

 

Initial:                ------------------ 

Date:                   ------------------ 

Search Job:       ------------------ 

The test thesaurus: ------------- 

 

1. look- ups by: 

a. browsing 

b. searching  

 

Words, looked- up Search mode (a or b) Thesaurus record is read 

   

   

   

   

   

   

   

   

 

 

 

2. Words, to which the user navigates by hyperlinks.  

 

Words, looked- up Search mode (a or b) Thesaurus record is read 

   

   

   

   

   

   

   

   

 

 

 

3. Words selected from the thesaurus for searching. 

 

1  

2  

3  

4  

5  
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6  

7  

8  

9  

 
Observation scheme- thesaurus moves (while searching) 

 

Initial:                ------------------ 

Date:                   ------------------ 

Search Job:       ------------------ 

The test thesaurus: ------------- 

 

1. look- ups by: 

a. browsing 

b. searching  

 

Words, looked- up Search mode (a or b) Thesaurus record is read 

   

   

   

   

   

   

   

   

 

 

 

2. Words, to which the user navigates by hyperlinks.  

 

Words, looked- up Search mode (a or b) Thesaurus record is read 
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3. Words selected from the thesaurus for searching. 

 

1  

2  

3  

4  

5  

6  

7  

8  

9  
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Appendix 9: Questionnaires about users’ satisfaction 

This appendix shows the questionnaires used to measure user satisfaction with the 

support provided by the two test thesauri. The test persons were invited to indicate, by 

making a selection from a 7 point scale, the degree to which they agree or disagree with 

the statements.  

 

Questionnaire A: Post search questionnaire about user satisfaction of the Plant 

Pathology Thesaurus 

Please state your attitude to the following statements about the support, which the plant 

pathology thesaurus gives you.  

 
1. Reference to the different words and concepts helped me to understand the 

search task and to decide which term to search by. 

       

0 (Don’t agree) 1 2 3 4 5 6 (Agree) 

 
2. The description of search term helped me to understand the search task and to 

make decision on search term.  

       

0 (Don’t agree) 1 2 3 4 5 6 (Agree) 

 
3. Provided thesaurus references helped me to find precise search terms.  

       

0 (Don’t agree) 1 2 3 4 5 6 (Agree) 

 
4. The thesaurus helped me to find synonyms which I could use to expand the 

search.  

       

0 (Don’t agree) 1 2 3 4 5 6 (Agree) 

 
5. The thesaurus helped me to find related terms to the entered term in the 

thesaurus which I could use to expand the search.  

       

0 (Don’t agree) 1 2 3 4 5 6 (Agree) 
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6. Reference to associations (for instance, is a, has symptom and …) helped me to 
understand the meaning of the word, which I looked up.  

       

0 (Don’t agree) 1 2 3 4 5 6 (Agree) 

 
7. The description of search term helped me to understand the meaning of the 

word, which I looked up.  

       

0 (Don’t agree) 1 2 3 4 5 6 (Agree) 

 
8. Reference to related words and concepts in the Vizigator helped me to 

understand search task and decide which term to select.  

       

0 (Don’t agree) 1 2 3 4 5 6 (Agree) 

 
9. The textual display of the thesaurus helped me to find appropriate search term 

easily.  

       

0 (Don’t agree) 1 2 3 4 5 6 (Agree) 

 
10. The visual display of the thesaurus (reference to related concepts and the 

mentioned kind of links between them) helped me to find appropriate search 
term easily.  

       

0 (Don’t agree) 1 2 3 4 5 6 (Agree) 

 
11. The associations between words helped me to understand the meaning of the 

word which I looked up.  

       

0 (Don’t agree) 1 2 3 4 5 6 (Agree) 

 
12. The provided linkages to photos and pictures helped me to identify the meaning 

of the word and gain more knowledge on it.  

       

0 (Don’t agree) 1 2 3 4 5 6 (Agree) 

 
13. Relationships between concepts are confusing. 
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0 (Don’t agree) 1 2 3 4 5 6 (Agree) 

 
14. I prefer relations like has symptom, is caused by and etc, instead of relationships 

like BT, NT and RT.   

       

0 (Don’t agree) 1 2 3 4 5 6 (Agree) 

 

 

15. Visual display, vizigator page is confusing   

       

0 (Don’t agree) 1 2 3 4 5 6 (Agree) 
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Questionnaire B: Post search questionnaire about user satisfaction of the Agrovoc 

Thesaurus 

 

Please state your attitude to the following statements about the support, which the plant 

pathology thesaurus gives you.  

 
1. Reference to the words and concepts helped me to understand the search task 

and to decide which term to search by. 

       

0 (Don’t agree) 1 2 3 4 5 6 (Agree) 

 

 
2. Provided thesaurus references helped me to find precise search terms.  

       

0 (Don’t agree) 1 2 3 4 5 6 (Agree) 

 
3. The thesaurus helped me to find synonyms which I could use to expand the 

search.  

       

0 (Don’t agree) 1 2 3 4 5 6 (Agree) 

 
4. The thesaurus helped me to find related search terms which I could use to 

expand the search.  

       

0 (Don’t agree) 1 2 3 4 5 6 (Agree) 

 
5. Reference to hierarchically related concepts (BT, NT), i.e. concepts related from 

the same class helped me to understand the meaning of the world, which I 
looked up.  

       

0 (Don’t agree) 1 2 3 4 5 6 (Agree) 

 
6. Reference to hierarchically related concepts (RT), i.e. concepts reference to 

associated subjects helped me to understand the meaning of the world, which I 
looked up.  

       

 0 (Don’t agree) 1 2 3 4 5 6 (Agree) 
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7. Thesaurus reference to BT and NT is insufficient.  

       

0 (Don’t agree) 1 2 3 4 5 6 (Agree) 

 
8. The thesaurus reference to RT is confusing  

       

0 (Don’t agree) 1 2 3 4 5 6 (Agree) 
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Appendix 10: Extract of matrix concerning search terms 

This appendix shows an extract of the matrix registering information about the search 

terms used in the test searches. For each search term is indicated the initial of the test 

person, the test thesaurus used, the search job, the source of search term and the 

structural position in the thesaurus R (the type of relationship).  

 

Test 

person 

Test 

thesaurus 

Search 

Job 
Search term 

Type of 

relation 
Sources 

Apple scab  QS 

Apple  QS 

Scab  QS 

Nitrogen  QS 

Agrovoc D (1) 

resistance  R 

Benzothiadiazole   QS 

powdery  QS 

Systemic  R 
Agrovoc B (2) 

Local   QS 

Puccinia coronATa  QS 

Disease cycle  PPA 

Altern*  QS 

Host  QS 

Crown rust  PPA 

PPA C (3) 

Rhamnus  PPA 

Propiconazole  QS 

Banner  PPA 

Orbit  PPA 

Phytotox*  QS 

MS 

PPA A (4) 

Radar  PPA 

Propiconazole  QS 

Powdery mildew  QS 

Plant protection  QS 

AAK Agrovoc A (1) 

Disease control RT AG 
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Crop protection UF AG 

Phytotoxic*  QS 

Phytotoxin* PT AG 

  

Toxicity to plants RT AG 

Puccinia coronata  QS 

OAT  QS 

Avena sativa RT AG 

Avena byzantina RT AG 

AlternAtive host  QS 

IntermediATe host RT AG 

AlternATe host UF AG 

Host  UI 

Host plants NT AG 

Agrovoc C (2) 

Host range  QS 

Benzothiadiazole  QS 

BTH  PPA 

Actigard  PPA 

Plant defence activATor  PPA 

Cereals  QS 

Local protection  QS 

Systemic protection  QS 

PPA B (3) 

Protection  QS 

Benzo- thiadiazole- 

carbothioic 

 PPA 

Scab  QS 

Apple  QS 

Venturia inaequalis  PPA 

Malus  PPA 

Nitrogen  QS 

Urea  QS 

N45  PPA 

Nitrogen fertilizer*  PPA 

Over- wintering   QS 

 

PPA D (4) 

Reduced infection   PPA 



Appendix 10 

 339 

Puccinia coronATa  QS 

oAT  QS 

Host range  QS 

AlternATive host  QS 

rust  QS 

Agrovoc C (1) 

Host range  QS 

Powdery mildew  QS 

Cereals  QS 

Propiconazole  QS 
Agrovoc B (2) 

Phytotoxicity PT AG 

Apple scab  QS 

Urea  QS 

Infected leaves  R 
PPA A (3) 

Disease control  PPA 

BTH   PPA 

SAR  PPA 

Cereals  QS 

JDJ 

PPA D (4) 

Systemicity  R 

Propiconazole  QS 

Phytotocicity  misspelling A (1) 

pytotoxicity  QS 

Puccinia coronATa  QS 

Host range  QS 

AlternATive host  QS 

AlternATe host  UI 

Crown rust  QS 

OAT crown rust  UI 

Agrovoc 

C (2) 

Host BT AG 

Benzothiadiazole   QS 

Bth  PPA 

Bion  UI 

Actigard  PPA 

Acibenzolar-s-methyl 4  PPA 

SKJ 

PPA B (3) 

Systemic effect  PPA 
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Systemic protection  QS 

SAR  PPA 

Systemic resistance  PPA 

Systemic induced 

resistance 

 PPA 

Cereal*  QS 

Barley  UI 

WheAT  UI 

Maize  UI 

Corn  UI 

Rye  UI 

Rice  PPA 

Sorghum  PPA 

OAT*  PPA 

Teff  PPA 

  

Triticale  PPA 

Apple scab  QS 

Venturia inaequalis  PPA 

Ascospore  R 

Production  R 

Release   UI 

Urea  QS 

Nitrogen  QS 

Autumn  UI 

 

PPA D (4) 

Applied urea  UI 

Phytotoxic  QS 

Propiconazole  QS 

Phytotoxic effects  QS 

Plant protection  R 

Plant damage  UI 

Tilt  PPA 

Orbit  PPA 

Radar  PPA 

KSJ 

PPA A (1) 

dismel  PPA 
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Host plants  QS 

Puccinia coronATa  PPA 

Crown rust  QS 
PPA C (2) 

Aventa sATiva  PPA 

BTH  QS 

Benzothiadiazole  QS 

Systemic action Synonym AG 

Protection  R 

Systemic  QS 

Agrovoc B (3) 

local  QS 

Urea  QS 

Scab  QS 

Malus RT AG 

 

Agrovoc D (4) 

Aaple scab  QS 

Apple scab  QS 

Nitrogen  QS 

Scab  QS 

Urea  QS 

PPA D (1) 

Venturia inaequalis  PPA 

Cereals  QS 

Powdery mildew  QS 

Systemic protection  QS 

BTH   QS 

Benzothiadiazole  QS 

Actigard  PPA 

LJ 

PPA B (2) 

Barley  PPA 

Puccinia coronATa  QS 
PPA C (1) 

Host range  QS 

Propiconazole  QS 
PPA A (2) 

Phytotoxic  QS 

Apple scab  QS 
Agrovoc D (3) 

Urea  QS 

Benzothiadiazole  QS 

KCT 

Agrovoc B (4) 

Powdery mildew  QS 
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Systemic  QS    

Systemic protection  QS 

BTH  QS 
Agrovoc B (1) 

Systemic effect  QS 

Apple scab  QS 

Urea  QS Agrovoc D (2) 

Leaves  QS 

Propiconazole   QS 
PPA A (3) 

Phytotoxic  QS 

Crown rust  PPA 

Host  QS 

CoronATa  QS 

MKJ 

PPA C (4) 

Host range  QS 

Propiconazole  QS 

Tilt  PPA 

phytotoxic  QS 
PPA A (1) 

Phytotoxic effect  QS 

OAT rust  QS 

Puccinia coronATa  QS PPA C (2) 

AlternATive host  QS 

Benzothiadiazole  QS 

BTH  QS 

Mode of action  UI 

Protectant  UI 

Agrovoc B (3) 

Systemic  QS 

Apple scab  QS 

Overwintering  QS 

Over-wintering  UI 

Venturia inaequalis  UI 

DML 

Agrovoc D (4) 

nitrogen  QS 

BTH  QS 

Plants  PPA 

fungi  PPA 

BP PPA B (1) 

Seed  R 
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  TreATment  R 

Apple scab  QS 

Apple  PPA 

Venturia   PPA 
PPA D (2) 

Nitrogen  QS 

Propiconazole  QS 

Agrochemical BT AG Agrovoc A (3) 

Fungicide RT AG 

Puccinia BT AG 

Plants  QS 

Diseases  QS 

 

Agrovoc C (4) 

Cereals  QS 
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Appendix 11: Search session summary 

This appendix shows an example of a description (short summary) of the search 

sessions. For each test person a short description was written down immediately after 

the test session. In the descriptions of the search session, user comments and 

explanations were summed up. In the data analysis the descriptions were used to 

describe and classify the search behaviour.  

 

 

SKJ - Search job B- PPA  

Conceptual analysis The job is divided in the following facets: 
• Benzothiadiazole or BTH or Bion 
• Cereals 

Thesaurus looked- ups- 

before searching 

She looks up bion and then browse chemicals and click on 

Benzothiadiazole. She read carefully given information on 

Benzothiadiazoles and writes trade names: Actigard and 

acibenzolar-s- methyl. Then she reads description of 

Benzothiadiazole. Acibenzolar-s-methyl 4 is written up 

from description. She comes back to Chemicals page and 

selects Acibenzolar- s- methyl (ASM) from chemicals list. 

Then she clicks on it and read given information. She 

browses Benzothiadiazole and then clicks on Plant defense 

activators. She Looks up again Benzothiadiazole and then 

clicks on powdery mildew that is a fungicide. Structural 

formula and vizigate page of Benzothiadiazole are looked 

up. SAR is written up from vizigate page. In vizigated page, 

the relationships between actigard, powdery mildew, 

uidium monilior and plant defense activators are looked up. 

She browses chemicals in vizigate page and looks the 

relationships between plant defense activators and 

chemicals. She Looks up plant defense activators in 

vizigate page.  

Thesaurus looked- ups- 

while searching 

Cereal* is searched. She clicks on Teff under cereals and 

writes it. She amazes with Teff because she does not know 
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that teff is a kind of cereals. Plant products and cereals are 

browsed. She writes rice, sorghum, oat and tritical that is 

the scientific name of teff. Except Teff, she knows the rest 

of cereals but she does not remember at the time of 

searching. 

Searching 1. Benzothiadiazole or bth or bion oor actigard or 
acibenzolar-s-methyl or acibenzolar- s- methyl 4 
(626) 

2. Systemic effect or systemic protection or systemic 
induced resistance or SAR or Systemic resistance 
(3634) 

3. Benzothiadiazole or bth or bion oor actigard or 
acibenzolar-s-methyl or acibenzolar- s- methyl 4 
and Systemic effect or systemic protection or 
systemic induced resistance or SAR or Systemic 
resistance (107) 

4. Cereal* (234822) 
5. Benzothiadiazole or bth or bion oor actigard or 

acibenzolar-s-methyl or acibenzolar- s- methyl 4 
and Systemic effect or systemic protection or 
systemic induced resistance or SAR or Systemic 
resistance and cereal* (9)  

6. Barley or wheat or maize or corn or rye (384407)  
7. Benzothiadiazole or bth or bion oor actigard or 

acibenzolar-s-methyl or acibenzolar- s- methyl 4 
and Systemic effect or systemic protection or 
systemic induced resistance or SAR or Systemic 
resistance and (Barley or wheat or maize or corn or 
rye) in ti (0) 

8. Benzothiadiazole or bth or bion oor actigard or 
acibenzolar-s-methyl or acibenzolar- s- methyl 4 
and Systemic effect or systemic protection or 
systemic induced resistance or SAR or Systemic 
resistance and (Barley or wheat or maize or corn or 
rye) in ti (0) 

9. Rice or sorghum or oat* or teff or triticale (19286) 
10. Barley or wheat or maize or corn or rye or Rice or 

sorghum or oat* or teff or triticale (5283672) 
11. (arley or wheat or maize or corn or rye or Rice or 

sorghum or oat* or teff or triticale) and 
Benzothiadiazole or bth or bion oor actigard or 
acibenzolar-s-methyl or acibenzolar- s- methyl 4 
and Systemic effect or systemic protection or 
systemic induced resistance or SAR or Systemic 
resistance (19) 
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Retrieved records 
Record 1 of 10 in CAB Abstracts 1999 

TI:  Effects of benzothiadiazole, kinetin and urea on the 

severity of powdery mildew and yield of winter wheat. 

AU:  Stadnik,-M-J; Buchenauer,-H 

SO:  Zeitschrift-fur-Pflanzenkrankheiten-und-Pflanzenschutz. 

1999; 106(5): 476-489 

 

Record 2 of 10 in CAB Abstracts 1999 

TI:  Benzothiadiazole-activated defence gene expression and 

disease resistance in barley. 

AU:  Tokunaga,-Y; Keon,-J-P-R; Hargreaves,-J-A 

SO:  Modern-fungicides-and-antifungal-compounds-II-12th-

International-Reinhardsbrunn-Symposium,-Friedrichroda,-

Thuringia,-Germany,-24th-29th-May-1998. 1999; 403-409 

 

Record 3 of 10 in CAB Abstracts 1998 

TI:  Optimising the use of inducers of host resistance. 

AU:  Leadbeater,-A-J; Oostendorp,-M; Ruess,-W 

SO:  Aspects-of-Applied-Biology. 1997; ( 50): 271-278 

 

Record 4 of 10 in CAB Abstracts 2001 

TI:  Induced disease resistance in plants by chemicals. 

AU:  Oostendorp,-M; Kunz,-W; Dietrich,-B; Staub,-T 

SO:  European-Journal-of-Plant-Pathology. 2001; 107(1): 19-

28 

 

Record 5 of 10 in CAB Abstracts 2000 

TI:  Inhibition of phenylalanine ammonia-lyase suppresses 

the resistance induced by benzothiadiazole in wheat to 

Blumeria graminis f. sp. tritici. 

AU:  Stadnik,-M-J; Buchenauer,-H 

SO:  Physiological-and-Molecular-Plant-Pathology. 2000; 

57(1): 25-34 

 

Record 6 of 10 in CAB Abstracts 2000 

TI:  Systemic acquired resistance to Magnaporthe grisea in 

rice induced by BTH. 

AU:  Ge-XiuChun; Song-FengMing; Zheng-Zhong; Qu-HaiDan 

SO:  Acta-Agriculturae-Zhejiangensis. 1999; 11(6): 311-314 

 

Record 7 of 10 in CAB Abstracts 2003 

TI:  Pathogen-responsive wheat PR4 genes are induced by 

activators of systemic acquired resistance and wounding. 

AU:  Bertini,-L; Leonardi,-L; Caporale,-C; Tucci,-M; 

Cascone,-N; Berardino,-I-di; Buonocore,-V; Caruso,-C 

SO:  Plant-Science. 2003; 164(6): 1067-1078 

 

Record 8 of 10 in CAB Abstracts 2002 

TI:  Changes in activities of defense-related enzymes in 

rice resistance induced by benzothiadiazole to blast fungus 

(Magnaporthe grisea). 

AU:  Ge-XiuChun; Song-FengMing; Chen-YongYe; Zheng-Zhong 

SO:  Chinese-Journal-of-Rice-Science. 2002; 16(2): 171-175 

 

Record 9 of 10 in CAB Abstracts 2002 

TI:  Possible factors involved in the establishment of 

chemically induced systemic acquired resistance in barley. 

AU:  Wiese,-J; Schubert,-S 

SO:  Plant-nutrition:-food-security-and-sustainability-of-

agro-ecosystems-through-basic-and-applied-research-

Fourteenth-International-Plant-Nutrition-Colloquium,-

Hannover,-Germany. 2001; 366-367 

 

Record 10 of 10 in CAB Abstracts 2002 

TI:  Benzothiadiazole-induced systemic acquired resistance 

in rice against Xanthomonas oryzae pv. oryzae. 

AU:  Song-FengMing; Ge-XiuChun; Zheng-Zhong; Xie-Yan 

SO:  Chinese-Journal-of-Rice-Science. 2001; 15(4): 323-326 
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Comments This given search problem has been the topic of one of her 

projects. So she believes that she knows terms for this 

search problem. However, she tries to search PPA 

thesaurus to see if she could find other synonyms that she 

does not know. She amazed with trade names in the 

thesaurus and wrote them for search. She did not know 

them. She read the descriptions of searched term in PPA 

and believes that provided description answer already her 

questions.  

She expand her search by different kinds of cereals as she 

think that may be there are not records just by the word of 

cereals. She got these different kinds of cereals from 

records.  

 

 

 

MKJ - Search job D- AG 

Conceptual analysis The job is divided in the following facets: 
• Scabs  
• Apple scabs 

Thesaurus looked- ups- 

before searching 

He tries to expand or narrow his search terms before 

starting his search. Scab is searched. As a lot of terms are 

shown he searches apple scab that there is no result. Plant 

disease is searched. Scabs (NT) is browsed from plant 

diseases. He mentions that as he could not get good and 

specific terms from Agrovoc, so he does not search more 

on it.  

Thesaurus looked- ups- 

while searching 

Does not occur 

Searching 1. Apple scab (1296) 
2. Urea (54446) 
3. Apple scab and urea (48) 
4. Leaves (219826) 
5. Leaves and apple scab and urea (26) 

Retrieved records 
Record 1 of 6 in CAB Abstracts 2000 

TI:  Effect of fall application of fungal antagonists on 

spring ascospore production of the apple scab pathogen, 

Venturia inaequalis. 

AU:  Carisse,-O; Philion,-V; Rolland,-D; Bernier,-J 

SO:  Phytopathology-. 2000; 90(1): 31-37 
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Record 2 of 6 in CAB Abstracts 1999 

TI:  Effect of urea on microbial degradation of apple leaf 

litter and its relationship to the inhibition of 

pseudothecial development of Venturia inaequalis. 

AU:  Thakur,-V-S; Sharma,-R-D 

SO:  Indian-Journal-of-Agricultural-Sciences. 1999; 69(2): 

147-151 

 

Record 3 of 6 in CAB Abstracts 1998 

TI:  Effect of autumn urea application on ascospore 

production of Venturia inaequalis and on control of apple 

scab. 

AU:  Cimanowski,-J; Bielenin,-A; Ciecierski,-W 

SO:  Bulletin-OILB/SROP. 1997; 20(9): 64-68 

 

 

Comments He thinks that the Agrovoc Thesaurus is not helpful 

because it does not give specific terms. It is too broad and 

could not be useful for people in this domain. As he has not 

worked on this search problem before, he needs some 

sources to know about different names of disease, like 

Latin and scientific name, pathogen name of disease and 

phylogeny of disease. According to his idea, it is a big 

weakness for Agrovoc that does not give this primary 

information for diseases. He believes that Scabs, BT plant 

diseases is not helpful for people who looking for Scab as 

they know previously that it is a disease.  
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Appendix 12: Categorisation of search moves and thesaurus moves 

This appendix shows and defines the categories used to classify the search moves and 

the thesaurus moves by the test persons during the test searches. 

 

Search formulation moves: 

 

• Select: To break complex search queries down into sub- problems and work on one 
problem at a time.  

 
• Specify: To search on terms that is as specific as the information desired.  

 

• Exhaust: To include most or all elements of the query in the initial search 
formulation.  

 

• Reduce: To minimize the number of elements of the query in the initial search 
formulation.  

To subtract one or more of the query elements from an already- prepared     

search formulation.  

 
• Parallel: To make the search formulation broad (or broader) by including synonyms 

or otherwise conceptually parallel terms.  
• Pinpoint: To make the search formulation precise by minimizing (or reducing) the 

number of parallel terms, retaining the more perfectly descriptive terms.  
• Exclude: To make the search formulation precise by excluding search terms by the 

NOT operator.  

 

 

Search term moves: 

 

• Vary: To alter or substitutes one’s search terms in any of several ways (BT, NT, 
RT).  

• Repeat:  To repeat the previous search formulation without any change.  
• Fix:  To try alternative affixes, whether prefixes, suffixes, or infixes.  
• Respell: To search under a different spelling.  
• Respace: To try spacing variants.  

 

 



A survey of user's perception and satisfaction with work oriented thesaurus designs 

 352 

Thesaurus moves 

 

• Look- ups- before searching: To look- up a term or a concept in the thesaurus 
before starting to carry out the search runs.  

• Look- ups- while searching: To look- up a term or a concept in the thesaurus while 
the search runs are carried out.  

• Navigating – before searching: To navigate from one thesaurus record to another 
thesaurus record while looking- up the thesaurus before starting to carry out 
search runs.  

• Navigating- while searching: To navigate from one thesaurus record to another 
thesaurus record while looking- up the thesaurus while search runs are carried 
out.   

• Browsing: To browse a term from concept categories.  
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Appendix 13: Refined relationships in the Plant Pathology Thesaurus  

This appendix the refined relationships of the Plant Pathology thesaurus and compare them to the three 

well known relationships in the Agrovoc Thesaurus. 

 
Relationships in PPA Relationships in AG 

<Is A> NT/ BT 
<Is damaged by> NT/ BT 
<Has bacterial disease> RT 
<Has fungal disease> RT 
<Has virual disease> RT 
<Scientific name> RT 
<Common name> RT 
<Trade name> RT 
<Chemical name> RT 
<Is controlled by> RT 
<Control> RT 
<Is a fungal disease of> NT 
<Is a bacterial disease of> NT 
<Is a virual disease of> NT 
<Has symptom> RT 
<Causes> RT 
<Damages> RT 
< Is caused by> RT 
<Approved gene name> RT 
<Approved gene symbol> RT 
<Has pathogen> NT 
<Formulation> RT 
<Melting point> RT 
<Molecular formula> RT 
<Molecular weight > RT 
<Broader> BT 
<Narrower> NT 
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Appendix 14: Categorisation of comments to test thesauri 

This appendix shows the test persons’ comments to the two test thesauri. The comments 

were given during the retrieval tests, and during interview after search and arranged 

group interview.  

 

 

 

Comments concerning the role of PPA thesaurus  

The thesaurus was very helpful for finding alternative search terms  

The thesaurus made my search narrow and more specific  

It is a specific thesaurus in this domain 

It provided the terms that I have not thought myself 

The thesaurus suggest terms that could be found from abstracts of searched and 

retrieved records  

It provided an accurate vocabulary for me, it directed me 

The thesaurus got me familiar with the  

It expands our knowledge on the search topic  

It is an essential search tool  

The thesaurus is really precise  

It provides enough and sufficient information needed for information searching  

If we do not have enough knowledge on the topic of search, thesaurus provides this 

knowledge fro us and we could select the best search terms  

It has enormous potential for assisting in search  

There is a real need for this thesaurus in plant pathology domain 

It is a surrogate for several sources  

It unnecessitates consulting different sources  

It saves time  

It is useful both for novices and experts; specific terms, and specific relationships and 

vizigate page are the best features for experts and expiations and photos are useful for 

novices  

The thesaurus is helpful for all of mentioned functions for the thesaurus  

It supports broadening search terms   
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It is a helpful thesaurus specially for students to give an overview of search topic  

The thesaurus supports conceptual understanding 

The thesaurus help to analysis search topic. (what we have to search) 

The thesaurus saves time of searching  

It has more functions that other thesauri 

I selected some search terms from description 

It gave me good inspiration what to do and how to do 

It supports synonyms that I could not guess 

I gained good results with using this thesaurus 

It is useful both for novices and experts; specific terms, and specific relationships and 

vizigate page are the best features for experts and expiations and photos are useful for 

novices  

It gave me a picture of my search topic by relevant information and specified 

relationships 

It is helpful because it has a narrow view to specific area 

Comments concerning thesaurus content 

Thesaurus acting as an encyclopedia with full of information 

It has information that cannot be find in a unique source  

Description was very necessary and demanding for new concepts 

It is very helpful and need to know how fungicides are related to different diseases 

The given information for each term provided additional additional terms to select 

Information like different names of products, chemicals and diseases could not be 

guess by anybody, so it is very helpful that this thesaurus provides this kind of 

information 

Photos are very helpful for bachelor students because they are new to the system 

Photos did not just any term to me but directed me to modify my search and select 

search terms from the thesaurus  

Provided information help to select search terms 

Photos support conceptual understanding and cannot be found the right photo of search 

term anywhere else  

Description supports conceptual understanding 

Description helped selection of search terms  

Provided content clarifies the search topic 

Content support conceptual understanding  

Thesaurus is a mixture of encyclopedia, dictionary and encyclopedia with all of their 
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functions  

It supports more functions than a normal thesaurus  

Description supports to find synonyms 

Description supports to find precise search terms  

Provided information could not be found in one unique source nor from internet  

Description supports to understand meaning of concepts  

Comments concerning thesaurus relationships  

I have learned new knowledge by relationships  

Relationships are a kind of explanation about terms 

Relationships supports selection of search term 

Precise relationships directed me to the relevant terms  

Relationships support conceptual understanding 

Relationships in this current format teach a lot of things 

Relationships acts as very obvious examples 

Comments concerning thesaurus display 

The structure of the thesaurus is very obvious  

Knowing the role of terms by relationships helped me to select relevant search terms  

The structure is easy to use and understandable  

The displaying terms in categories made the search and selection of relevant terms 

quicker  

Presenting information in categories and displaying information in this way made the 

search easier  

Concept categories support selection of search term easily.  

Better way to search and find synonyms 

The display of the thesaurus saves time to find information.  

Comments concerning thesaurus interface  

The interface is perfectly easy to use 

Its simple structure encourage me to use the thesaurus  

We did not find any problem with the interface 

The thesaurus is easy to use 

I am satisfied with the interface features  

It is an easy to understanding thesaurus 

 

The most likes features 
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I like all features 

Cross linkages, explanations, track applications are very helpful and interesting  

With the track application feature, we could be sure that the thesaurus is updated  

Chemical formula for chemicals was the best feature and content that I liked the best  

It is helpful that different things link term to each other 

It is very nice that it has different ways for using the thesaurus: search, vizigate page 

and browse 

Provided information for each categories are very helpful and demanded  

Dislikes features  

There is not any negative point on this thesaurus  

Vizigate page  

it facilitates conceptual understanding 

It is very helpful that it shows terms and their relationships in one page 

It help to identify synonyms 

It is more meaningful than the textual page 

Technical composition is a little confusing 

It demands some helps on how to use it specially in elementary stages of using 

Vizigate page looks very cool. 

It helps to the selection of search terms 

It saves time 

It is very interesting and easy to use  

It shows simply how different things terms are related  

Make it simpler 

Problems with the thesaurus  

It had limited data 

It is not accessible on the net  

Alphabetical listing inside of categories is demanded  

Vizigate page is a little confusing and demands help function 

Develop categories and subcategories 

For future use 

Thesaurus has to be developed.  

Hosts instead of plant products  

More categories have to be added.  

Hierarchies within categories are demanded  
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It has potential to be a comprehensive thesaurus in this domain 

Order of categories need to be changed.  

I will use this thesaurus before doing any search 

Description is very appropriate, expand it 

Highlight keywords in the description  

I will use the thesaurus instead of using different tools  

I prefer to use it before searching for information 

It encouraged me for future use 

Add different series of photos 

Description should be very short  

It demands control by experts continuously  

 

Comments concerning the role of The Agrovoc thesaurus   

You see relationship without knowing that what they are exactly 

I did not find it useful 

It does not support conceptual understanding for this specific area 

It is too low level thesaurus 

It does not provide synonyms 

broader terms are so broad and irrelevant 

It does not give any information about terms 

Synonyms are too broad 

Alternative terms for the search terms are always broad and not specific terms 

We cannot find specific terms in Agrovoc 

I do not use it again 

It is not specific enough. 

The problem with Agrovoc thesaurus is its content  

Relationships doe not support conceptual understanding 

I never use it again because it did not assist me in my search 

May be I use it, but I do not expect to help me 

Related terms are irrelevant and it gives just broader terms and not specific terms 

It does not provide about what is the terms.  

It did not come up with the words that I need it, because simply not in the thesaurus.  

If we could find content useful, ambiguity of relationship could be solved.  

It did not provide any synonym for me, instead I can figure out some synonyms from 



A survey of user's perception and satisfaction with work oriented thesaurus designs 

 360 

records in the CAB Abstracts  

It does not teach me anything, terms are broad and not relevant  

It did not narrow down the search 

I prefer to search on google instead of using this thesaurus.  

Relationships are ambiguous  

Relationships does not help selection of search terms 
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Appendix 15: Basic data about search runs and thesaurus look-ups 

 

This appendix shows the basic data about the number of search runs and thesaurus look- 

ups carried out by the test persons during the 40 search sessions. The findings are t-

tested for differences between the test thesauri 
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T- test: The Plant Pathology Thesaurus (PPA) versus the Agrovoc Thesaurus (AG) 

 

Ho: the test thesauri cause no differences.  

Ha: the test thesauri cause differences.  

 

Search runs PPA AG 
 5 6 
 3 1 
 5 4 
 5 5 
 5 12 
 10 3 
 7 4 
 11 12 
 4 4 
 13 4 
 7 11 
 5 3 
 8 2 
 5 6 
 6 13 
 5 5 
 3 2 
 7 9 
 6 7 
 10 7 

Total 130 120 

Mean 6,5 6 

Variance 5,000 3,713 

Number of observations 20 20 

t- test: 0,515901  

df 38  

Level of significance 5%  

Critical value 2,000  

 

Conclusion: 

 

The Ho hypothesis is accepted. The test thesauri cause no differences as regards search 

runs.  



Appendix 15 

 363 

 

T- test: The Plant Pathology Thesaurus (PPA) versus the Agrovoc Thesaurus (AG) 

 

Ho: the test thesauri cause no differences.  

Ha: the test thesauri cause differences.  

 

Thesaurus look- ups PPA AG 
 3 2 
 3 1 
 8 3 
 3 1 
 3 1 
 7 6 
 2 3 
 6 7 
 3 2 
 2 2 
 4 2 
 4 1 
 4 6 
 2 2 
 4 2 
 3 5 
 2 3 
 6 6 
 2 5 
 5 3 

Total 76 63 

Mean 3,8 3,15 

Variance 3,116 3,818 

Number of observations 20 20 

t- test: 1,10396  

df 38  

Level of significance 5%  

Critical value 2,000  

 

Conclusion: 

 

The Ho hypothesis is accepted. The test thesauri cause no differences as regards 

thesaurus look- ups.  
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T- test: The Plant Pathology Thesaurus (PPA) versus the Agrovoc Thesaurus (AG) 

 

Ho: the test thesauri cause no differences.  

Ha: the test thesauri cause differences.  

 

Thesaurus navigations PPA AG 
 2 0 
 1 0 
 4 0 
 1 1 
 0 0 
 8 2 
 1 4 
 2 2 
 1 0 
 3 0 
 5 1 
 3 1 
 3 3 
 5 1 
 4 0 
 2 1 
 2 1 
 3 5 
 2 0 
 4 3 

Total 56 25 

Mean 2,8 1,25 

Variance 3,432 2,197 

Number of observations 20 20 

t- test: 2,41236  

df 38  

Level of significance 5%  

Critical value 2,000  

Conclusion: 
The Ha hypothesis is supported. The test thesauri cause differences as regards thesaurus 

navigations. 
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Appendix 16: Basic data about search formulation moves and search term 
moves 

This appendix shows the basic data about the search moves (search formulation moves 

and search term moves) and the thesaurus moves carried out by the test persons during 

the 40 search sessions. The findings are t-tested for differences between the test 

thesauri.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



A survey of user's perception and satisfaction with work oriented thesaurus designs 

 366 

T- test: The Plant Pathology Thesaurus (PPA) versus the Agrovoc Thesaurus (AG) 

 

Ho: the test thesauri cause no differences.  

Ha: the test thesauri cause differences.  

 

Select PPA AG 
 2 0 
 2 0 
 5 0 
 2 2 
 0 9 
 5 2 
 2 4 
 1 4 
 1 1 
 8 1 
 4 4 
 2 0 
 4 0 
 1 1 
 2 10 
 2 3 
 0 2 
 0 6 
 10 2 
 1 0 

Total 54 51 

Mean 2,7 2,55 

Variance 6,958 8,576 

Number of observations 20 20 

   

t- test: 0,170179  

   

df 38  

Level of significance 5%  

Critical value 2,000  

Conclusion: 

The Ho hypothesis is accepted. The test thesauri cause no differences as regards the 

search move select.  
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T- test: The Plant Pathology Thesaurus (PPA) versus the Agrovoc Thesaurus (AG) 

 

Ho: the test thesauri cause no differences.  

Ha: the test thesauri cause differences.  

 

Specify PPA AG 
 1 1 
 1 2 
 3 0 
 1 2 
 1 1 
 3 1 
 1 1 
 2 4 
 2 1 
 1 1 
 1 1 
 1 2 
 3 1 
 3 3 
 1 1 
 2 2 
 1 1 
 3 2 
 3 4 
 1 2 

Total 35 33 

Mean 1,75 1,65 

Variance 0,829 1,082 

Number of observations 20 20 

   

t- test: 0,323617  

   

df 38  

Level of significance 5%  

Critical value 2,000  

Conclusion: 

The Ho hypothesis is accepted. The test thesauri cause no differences as regards the 

search move specify.  
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T- test: The Plant Pathology Thesaurus (PPA) versus the Agrovoc Thesaurus (AG) 

 

Ho: the test thesauri cause no differences.  

Ha: the test thesauri cause differences.  

 

Exhaust PPA AG 
 1 0 
 1 0 
 3 0 
 1 1 
 1 2 
 3 1 
 1 1 
 2 2 
 2 2 
 1 1 
 2 1 
 1 2 
 2 1 
 3 1 
 1 1 
 2 1 
 1 0 
 3 1 
 3 1 
 1 0 

Total 35 19 

Mean 1,75 0,950 

Variance 0,724 0,471 

Number of observations 20 20 

   

t- test: 3,27308  

   

df 38  

Level of significance 5%  

Critical value 2,000  

Conclusion: 

The Ha hypothesis is supported. The test thesauri cause differences as regards the search 

move exhaust.  
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T- test: The Plant Pathology Thesaurus (PPA) versus the Agrovoc Thesaurus (AG) 

 

Ho: the test thesauri cause no differences.  

Ha: the test thesauri cause differences.  

 

Reduce PPA AG 
 0 0 
 0 0 
 2 0 
 0 2 
 0 1 
 1 0 
 2 0 
 2 0 
 0 0 
 2 0 
 1 0 
 0 0 
 1 0 
 0 0 
 0 0 
 0 0 
 0 0 
 0 0 
 0 0 
 0 0 

Total 11 3 

Mean 0,55 0,15 

Variance 0,682 0,239 

Number of observations 20 20 

   

t- test: 1,86359  

   

df 38  

Level of significance 5%  

Critical value 2,000  

Conclusion: 

The Ha hypothesis is supported. The test thesauri cause differences as regards the search 

move reduce.  
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T- test: The Plant Pathology Thesaurus (PPA) versus the Agrovoc Thesaurus (AG) 

 

Ho: the test thesauri cause no differences.  

Ha: the test thesauri cause differences.  

 

Parallel PPA AG 
 1 0 
 0 1 
 2 0 
 2 0 
 2 0 
 3 0 
 1 0 
 0 0 
 0 0 
 1 1 
 0 3 
 0 0 
 0 0 
 1 0 
 0 1 
 2 0 
 0 0 
 1 0 
 1 0 
 0 0 

Total 17 6 

Mean 0,850 0,3 

Variance 0,871 0,537 

Number of observations 20 20 

   

t- test: 2,07305  

df 38  

Level of significance 5%  

Critical value 2,000  

Conclusion: 

The Ha hypothesis is supported. The test thesauri cause differences as regards the search 

move parallel.  
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T- test: The Plant Pathology Thesaurus (PPA) versus the Agrovoc Thesaurus (AG) 

 

Ho: the test thesauri cause no differences.  

Ha: the test thesauri cause differences.  

 

Pinpoint PPA AG 
 0 0 
 0 0 
 1 0 
 0 2 
 0 1 
 0 0 
 0 0 
 0 0 
 0 0 
 1 1 
 1 1 
 0 0 
 0 0 
 1 0 
 0 0 
 0 0 
 0 0 
 0 0 
 0 0 
 0 0 

Total 4 5 

Mean 0,2 0,25 

Variance 0,168 0,303 

Number of observations 20 20 

   

t- test: -0,325956  

   

df 38  

Level of significance 5%  

Critical value 2,000  

Conclusion: 

The Ho hypothesis is accepted. The test thesauri cause no differences as regards the 

search move pinpoint.  
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T- test: The Plant Pathology Thesaurus (PPA) versus the Agrovoc Thesaurus (AG) 

 

Ho: the test thesauri cause no differences.  

Ha: the test thesauri cause differences.  

 

Repeat PPA AG 
 0 4 
 0 0 
 0 1 
 0 0 
 1 0 
 2 0 
 0 0 
 0 0 
 0 0 
 0 0 
 0 0 
 0 0 
 0 0 
 0 1 
 0 0 
 0 0 
 0 0 
 0 0 
 0 0 
 0 0 

Total 3 6 

Mean 0,15 0,3 

Variance 0,239 0,853 

Number of observations 20 20 

   

t- test: -0,642220  

   

df 38  

Level of significance 5%  

Critical value 2,000  

Conclusion: 

The Ho hypothesis is accepted. The test thesauri cause no differences as regards the 

search move repeat.  
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T- test: The Plant Pathology Thesaurus (PPA) versus the Agrovoc Thesaurus (AG) 

 

Ho: the test thesauri cause no differences.  

Ha: the test thesauri cause differences.  

 

Fix PPA AG 
 0 0 
 0 0 
 1 0 
 0 0 
 0 0 
 0 0 
 0 0 
 0 0 
 0 0 
 0 0 
 0 1 
 0 1 
 0 0 
 0 0 
 0 0 
 0 0 
 0 0 
 0 0 
 0 0 
 0 0 

Total 1 2 

Mean 0,050 0,100 

Variance 0,050 0,95 

Number of observations 20 20 

   

t- test: -0,587139  

   

df 38  

Level of significance 5%  

Critical value 2,000  

Conclusion: 

The Ho hypothesis is accepted. The test thesauri cause no differences as regards the 

search move fix.  
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T- test: The Plant Pathology Thesaurus (PPA) versus the Agrovoc Thesaurus (AG) 

 

Ho: the test thesauri cause no differences.  

Ha: the test thesauri cause differences.  

 

Vary PPA AG 
 0 0 
 0 1 
 0 0 
 1 0 
 2 2 
 1 0 
 2 0 
 3 1 
 2 1 
 1 1 
 1 2 
 0 1 
 2 0 
 1 2 
 0 2 
 0 0 
 0 0 
 0 0 
 0 0 
 0 2 

Total 16 15 

Mean 0,800 0,750 

Variance 0,905 0,724 

Number of observations 20 20 

t- test: 0,175217  

df 38  

Level of significance 5%  

Critical value 2,000  

Conclusion: 

The Ho hypothesis is accepted. The test thesauri cause no differences as regards the 

search move vary.  
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T- test: The Plant Pathology Thesaurus (PPA) versus the Agrovoc Thesaurus (AG) 

 

Ho: the test thesauri cause no differences.  

Ha: the test thesauri cause differences.  

 

Look- ups, before search PPA AG 
 2 0 
 2 1 
 3 4 
 0 1 
 3 1 
 5 6 
 2 3 
 6 0 
 1 2 
 0 2 
 4 1 
 4 1 
 3 5 
 2 1 
 3 2 
 1 0 
 0 3 
 6 4 
 1 0 
 0 4 

Total 48 41 

Mean 2,4 2 

Variance 3,621 3,208 

Number of observations 20 20 

   

t- test: 0,598965  

   

df 38  

Level of significance 5%  

Critical value 2,000  

Conclusion: 

The Ho hypothesis is accepted. The test thesauri cause no differences as 

regards the thesaurus move look- ups- before searching. 
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T- test: The Plant Pathology Thesaurus (PPA) versus the Agrovoc Thesaurus (AG) 

 

Ho: the test thesauri cause no differences.  

Ha: the test thesauri cause differences.  

 

Look- ups, while search PPA AG 
 1 2 
 1 0 
 4 0 
 1 0 
 2 0 
 2 0 
 1 0 
 1 7 
 0 0 
 2 0 
 1 1 
 0 0 
 1 0 
 0 0 
 1 0 
 2 5 
 2 0 
 1 2 
 0 5 
 5 0 

Total 28 22 

Mean 1,4 1,1 

Variance 1,621 4,411 

Number of observations 20 20 

   

t- test: 0,546334  

   

df 38  

Level of significance 5%  

Critical value 2,000  

Conclusion: 

The Ho hypothesis is accepted. The test thesauri cause no differences as 

regards the thesaurus move look- ups- after searching. 



Appendix 16 

 377 

T- test: The Plant Pathology Thesaurus (PPA) versus the Agrovoc Thesaurus (AG) 

 

Ho: the test thesauri cause no differences.  

Ha: the test thesauri cause differences.  

 

Navigations, before search PPA AG 
 0 0 
 1 0 
 0 0 
 0 1 
 0 0 
 3 2 
 1 4 
 0 0 
 1 0 
 2 0 
 3 1 
 3 1 
 2 3 
 2 1 
 5 0 
 2 0 
 0 1 
 3 2 
 0 0 
 0 3 

Total 28 19 

Mean 1,4 0,95 

Variance 2,147 1,524 

Number of observations 20 20 

   

t- test: 1,05064  

   

df 38  

Level of significance 5%  

Critical value 2,000  

Conclusion: 

The Ha is hypothesis supported. The test thesauri cause differences as 

regards the thesaurus move navigation- before searching. 
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T- test: The Plant Pathology Thesaurus (PPA) versus the Agrovoc Thesaurus (AG) 

 

Ho: the test thesauri cause no differences.  

Ha: the test thesauri cause differences.  

 

Navigations, while search PPA AG 
 2 0 
 0 0 
 4 0 
 1 0 
 0 0 
 2 0 
 1 0 
 1 2 
 0 0 
 2 0 
 0 0 
 0 0 
 3 0 
 2 0 
 1 0 
 0 1 
 3 0 
 2 3 
 0 0 
 4 0 

Total 28 6 

Mean 1,4 0,3 

Variance 1,832 0,642 

Number of observations 20 20 

   

t- test: 3.12870  

   

df 38  

Level of significance 5%  

Critical value 2,000  

Conclusion: 

The Ha is supported. The test thesauri cause differences as regards the 

thesaurus move navigation- after searching. 
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Appendix 17: Basic data about search performance 

This appendix shows the basic data concerning search performance. Performance was 

measured for the four search jobs separately and for all search jobs respectively. The 

findings are t-tested for differences between the test thesauri. 
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T- test: The Plant Pathology Thesaurus (PPA) versus the Agrovoc Thesaurus (AG) 

 

Ho: the test thesauri cause no differences.  

Ha: the test thesauri cause differences.  

 

Search job A- search performance PPA AG 

 3 5 

 1 0 

 2 0 

 2 2 

 3 3 

Total 11 10 

Mean 2,2 2 

Variance 0,7 4,5 

Number of observations 5 5 

t- test: 0,207646  

df 8  

Level of significance 0,05  

Critical value 2,306  

 

Conclusion: 

Ho hypothesis is accepted. The test thesauri cause no differences as regards the 

performance of the IR system for search job A.  
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T- test: The Plant Pathology Thesaurus (PPA) versus the Agrovoc Thesaurus (AG) 

 

Ho: the test thesauri cause no differences.  

Ha: the test thesauri cause differences.  

 

Search job B- search performance PPA AG 

 10 1 

 3 1 

 4 3 

 4 6 

 3 3 

Total 24 14 

Mean 4,8 2,8 

Variance 8,7 4,2 

Number of observations 5 5 

t- test: 1,24510  

df 8  

Level of significance 0.05  

Critical value 2.306  

 

Conclusion: 

Ho hypothesis is accepted. The test thesauri cause no differences as regards the 

performance of the IR system for search job B.  
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T- test: The Plant Pathology Thesaurus (PPA) versus the Agrovoc Thesaurus (AG) 

 

Ho: the test thesauri cause no differences.  

Ha: the test thesauri cause differences.  

 

Search job C- search performance PPA AG 

 4 3 

 2 0 

 3 0 

 5 2 

 4 5 

Total 18 10 

Mean 3,6 2 

Variance 1,3 4,5 

Number of observations 5 5 

t- test: 1,48578  

df 8  

Level of significance 0,05  

Critical value 2.306  

 

Conclusion: 

Ho hypothesis is accepted. The test thesauri cause no differences as regards the 

performance of the IR system for search job C.  
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T- test: The Plant Pathology Thesaurus (PPA) versus the Agrovoc Thesaurus (AG) 

 

Ho: the test thesauri cause no differences.  

Ha: the test thesauri cause differences.  

 

Search job D- search performance PPA AG 

 7 5 

 6 4 

 3 4 

 3 3 

 3 4 

Total 22 20 

Mean 4,4 4 

Variance 3,8 0,5 

Number of observations 5 5 

t- test: 0,431408  

df 8  

Level of significance 0.05  

Critical value 2.306  

 

Conclusion: 

Ho hypothesis is accepted. The test thesauri cause no differences as regards the 

performance of the IR system for search job D.  
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T- test: The Plant Pathology Thesaurus (PPA) versus the Agrovoc Thesaurus (AG) 

 

Ho: the test thesauri cause no differences.  

Ha: the test thesauri cause differences.  

 

All search jobs- search performance PPA AG 
 3 5 
  1 0 
 2 0 
 2 2 
 3 3 
 10 1 
 3 1 
 4 3 
 4 6 
 3 3 
 4 3 
 2 0 
 3 0 
 5 2 
 4 5 
 7 5 
 6 4 
 3 4 
 3 3 
 3 4 

Total 75 54 

Mean 3,85 2,7 

Variance 1,891 3,589 

Number of observations 20 20 

t- test: 2,64270  

df 18  

Level of significance 0.05  

Critical value 1,734  

 

Conclusion: 

Ho hypothesis is accepted. The test thesauri cause differences as regards the 

performance of the IR system for all search jobs.   
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Appendix 18: Basic data about user satisfaction: thesaurus support 

This appendix shows the basic data concerning the test persons’ satisfaction with the 

thesaurus support. The data derive from the questionnaire that investigates the user 

satisfaction (Appendix 9). The data are t- tested for differences between the test 

thesauri.  
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T- test: The Plant Pathology Thesaurus (PPA) versus the Agrovoc Thesaurus (AG) 

 

Ho: the test thesauri cause no differences.  

Ha: the test thesauri cause differences.  

 

 

Statement 1: RT help to understand search task. 

 

Statement 1 PPA AG 

 6 2 

 6 2 

 5 1 

 5 1 

 4 1 

 4 1 

 4 1 

 4 1 

 4 0 

 4 0 

Total 46 10 

Mean 4,6 1 

Variance 0,711 0,444 

Number of observations 10 10 

t- test: 10,5903  

df 18  

Level of significance 0.05  

Critical value 2,101  

 

 

Conclusion: 

 

Ha hypothesis is supported. Test thesauri cause differences as regards statement 1.  
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T- test: The Plant Pathology Thesaurus (PPA) versus the Agrovoc Thesaurus (AG) 

 

Ho: the test thesauri cause no differences.  

Ha: the test thesauri cause differences.  

 

 

Statement 2: Thesaurus help to find precise search terms.  

 

Statement 2 PPA AG 

 6 3 

 6 2 

 5 1 

 5 1 

 4 1 

 4 1 

 4 1 

 3 0 

 3 0 

 2 0 

Total 42 10 

Mean 4,2 1 

Variance 1,733 0,889 

Number of observations 10 10 

t- test: 6,2473  

df 18  

Level of significance 0,05  

Critical value 2,101  

 

 

Conclusion: 

 

Ha hypothesis is supported. Test thesauri cause differences as regards statement 2.  
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T- test: The Plant Pathology Thesaurus (PPA) versus the Agrovoc Thesaurus (AG) 

 

Ho: the test thesauri cause no differences.  

Ha: the test thesauri cause differences.  

 

 

Statement 3: Thesaurus help to find SYN. 

 

Statement 3 PPA AG 

 6 4 

 6 2 

 6 2 

 6 1 

 6 1 

 5 1 

 3 1 

 2 0 

 2 0 

 1 0 

Total 43 12 

Mean 4,3 1,2 

Variance 4,233 1,511 

Number of observations 10 10 

t- test: 4,0897  

df 18  

Level of significance 0,05  

Critical value 2,101  

 

 

Conclusion: 

 

Ha hypothesis is supported. Test thesauri cause differences as regards statement 3.  
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T- test: The Plant Pathology Thesaurus (PPA) versus the Agrovoc Thesaurus (AG) 

 

Ho: the test thesauri cause no differences.  

Ha: the test thesauri cause differences.  

 

 

Statement 4: Thesaurus help to find RT. 

 

Statement 4 PPA AG 

 6 5 

 6 3 

 6 3 

 4 2 

 4 1 

 4 1 

 3 1 

 3 1 

 1 0 

 0 0 

Total 37 17 

Mean 3,7 1,7 

Variance 4,233 2,456 

Number of observations 10 10 

t- test: 2,4451  

df 18  

Level of significance 0,05  

Critical value 2,101  

 

 

Conclusion: 

 

Ha hypothesis is supported. Test thesauri cause differences as regards statement 4.  
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Appendix 19: Basic data about user satisfaction: quality of relationships 

This appendix shows the basic data concerning the test persons’ satisfaction with the 

quality of the relationships. The data derives from the questionnaire that investigates the 

user satisfaction (see Appendix 9). The data are t-tested for differences between the test 

thesauri.  
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T- test: The Plant Pathology Thesaurus (PPA) versus the Agrovoc Thesaurus (AG) 

 

Ho: the test thesauri cause no differences.  

Ha: the test thesauri cause differences.  

 

 

Statements 13a and 7b: Associations in PPA and BT and NT in AG are insufficient 

and confusing 

 

 

Statement 1 PPA AG 

 4 6 

 4 6 

 3 6 

 2 5 

 2 4 

 2 4 

 1 2 

 1 2 

 0 1 

 0 0 

Total 19 10 

Mean 1,9 3,9 

Variance 2,1 4,767 

Number of observations 10 10 

t- test: 2,41383  

df 18  

Level of significance 0.05  

Critical value 2,101  

 

Conclusion: 

 

Ha hypothesis is supported. Test thesauri cause differences as regards statements 13a 

and 7b.  
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T- test: The Plant Pathology Thesaurus (PPA) versus the Agrovoc Thesaurus (AG) 

 

Ho: the test thesauri cause no differences.  

Ha: the test thesauri cause differences.  

 

 

Statements 13a and 8b: Associations in PPA and RT in AG are insufficient and 

confusing 

 

 

Statement 2 PPA AG 

 4 6 

 4 6 

 3 4 

 2 3 

 2 3 

 2 3 

 1 2 

 1 1 

 0 0 

 0 0 

Total 19 28 

Mean 1,9 2,8 

Variance 2,1 4,622 

Number of observations 10 10 

t- test: 1,09771  

df 18  

Level of significance 0,05  

Critical value 2,101  

 

 

Conclusion: 

 

Ho hypothesis is accepted. Test thesauri cause no differences as regards statements 

13a and 8b.  
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Appendix 20: Basic data about thesaurus use 

This appendix shows the basic data for the calculation of the chi-square tests concerning 

the users’ search behaviour as regards thesaurus use.  
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Chi- square test: The Plant Pathology Thesaurus (PPA) versus the Agrovoc Thesaurus 

(AG) 

Chi- square test: The Plant Pathology Thesaurus (PPA) versus the Agrovoc Thesaurus  

       

      Ho: the test thesauri cause no differences.     

      Ha: the test thesauri cause differences.     

 

 

 

 

 

       

Query formulation       

       

Query formulation PPA AG     

Use 19 15     

no use 1 5     

 Total 20 20     

 

 

 

       

       

Calculation of the Chi- Square Test      

Description               Value      

Chi- square 3,137254      

Critical value 3,841455      

a 0,05      

df 1      

 

       

Conclusion:        

The Ho hypothesis is accepted. The test thesauri cause no differences as regards the use of the 

thesauri for query formulation.  
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Chi- square test: The Plant Pathology Thesaurus (PPA) versus the Agrovoc Thesaurus 

(AG) 

Chi- square test: The Plant Pathology Thesaurus (PPA) versus the Agrovoc Thesaurus  

       

      Ho: the test thesauri cause no differences.     

      Ha: the test thesauri cause differences.     

 

 

 

 

 

       

Conceptual understanding       

       

Conceptual understanding PPA AG     

Use 10 4     

no use 10 16     

 Total 20 20     

 

 

       

       

Calculation of the Chi- Square Test      

Description               Value      

Chi- square 3,956043      

Critical value 3,841455      

a 0,05      

df 1      

       

Conclusion:        

The Ha hypothesis is accepted. The test thesauri cause differences as regards the use of the 

thesauri for conceptual undrestanding.  
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Chi- square test: The Plant Pathology Thesaurus (PPA) versus the Agrovoc Thesaurus 

(AG) 

Chi- square test: The Plant Pathology Thesaurus (PPA) versus the Agrovoc Thesaurus  

       

      Ho: the test thesauri cause no differences.     

      Ha: the test thesauri cause differences.     

 

 

 

 

       

Lead- in       

       

Lead- in PPA AG     

Use 14 13     

no use 6 7     

 Total 20 20     

 

 

       

       

Calculation of the Chi- Square Test      

Description               Value      

Chi- square 0,113960      

Critical value 3,841455      

a 0,05      

df 1      

       

Conclusion:        

The Ho hypothesis is accepted. The test thesauri cause no differences as regards the use of the 

thesauri as lead- in. 
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Appendix 21: Basic data about sources of search terms 

This appendix shows the basic data for the calculation of the chi-square tests concerning sources 
for search terms and types of search terms.  
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Chi-square test: The Agrovoc Thesaurus (AG) versus the Plant Pathology Thesaurus (PPA)  

 

H0: the test thesauri cause no differences  

Ha: the test thesauri cause differences.  

 

Sources for search terms. 
 
Source PPA AG 
Search problem 56 58 
Thesaurus 46 16 
User interaction 9 7 
Records 6 3 
 
Calculation of the Chi-square test for Search problem, Thesaurus and User interaction and 
Records.  

Cross tabulation Table  Calculation of the Chi-Square Test  

OBSERVED  DESCRIPTION  VALUE  

Coln 1  Coln 2  Total  c
2
*  10,671 

Row 1  56 58 114 p-value  0,01364466 

Row 2  46 16 62 Critical value  7,81473 

Row 3  9 7 16 a 0,050  

Row 4 6 3 9 df  3 

Total  117 84 201   

EXPECTED  

       Coln 1      Coln 2  Total  

Row 1  66.358 47.642 114 

Row 2  36.09 25.91 62 

Row 3  9.313 6.687 16 

Row 4 5.239 3.761 9 

Total 117 84 20 
 
Conclusion:  
The Ha hypothesis is supported. The test thesauri cause differences as regards sources 

of search terms.  
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Chi-square test: The Agrovoc Thesaurus (AG) versus the Plant Pathology Thesaurus (PPA)  

 

H0: the test thesauri cause no differences  

Ha: the test thesauri cause differences.  

 

Type of search terms. 
 
Type of relationships:  PPA AG 
Preferred term (PT) 12 3 

Broader term (BT) 1 2 

Narrower term (NT) 6 1 

Related term (RT) 11 8 

Total 30 14 
 
 
Calculation of the Chi-square test for Preferred term, Narrower term and Related term.   

Cross tabulation Table  Calculation of the Chi-Square Test  

OBSERVED  DESCRIPTION  VALUE  

Coln 1  Coln 2  Total  c
2
*  2,894 

Row 1  12 3 15 p-value  0.23527506 

Row 2  6 1 7 Critical value  5,99148 

Row 3  11 8 19 a 0,050 

Total  29 12 41 df 2 

EXPECTED  

       Coln 1      Coln 2  Total  

Row 1  10,610 4,390 15 

Row 2  4,951 2,049 7 

Row 3  13,439 5.561 19 

Total 29 12 41 
 
Conclusion:  
 
The Ho hypothesis is accepted. The test thesauri cause no differences as regards the 

distribution of preferred term, NT and RT.  
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Chi-square test: The Agrovoc Thesaurus (AG) versus the Plant Pathology Thesaurus (PPA)  

H0: the test thesauri cause no differences  

Ha: the test thesauri cause differences.  

 

 

 

 

Thesaurus use time 

Time of thesaurus use  PPA AG 
First use 11 7 

Second use 24 9 

Total 35 16 
 
 
Calculation of the Chi-square test for selected term in the first and second time of thesaurus use.   

Cross tabulation Table  Calculation of the Chi-Square Test  

OBSERVED  DESCRIPTION  VALUE  

Coln 1  Coln 2  Total  c
2
*  0,729951 

Row 1  11 7 18 p-value  0.39288319 

Row 2  24 9 33 Critical value  3,841 

Total  35 16 51 a 0,050 

    df 1 

EXPECTED  

Coln 1  Coln 2  Total  

Row 1  12,353 5,647 18 

Row 2  22,647 10,353 33 

Total 35 16 51 
 
Conclusion:  
 
The Ho hypothesis is accepted. The test thesauri cause no differences as regards the 

distribution of selected terms as regards first and second thesaurus use. 



Appendix 22 

 403 

Appendix 22: The list of the first 10 high-ranked journals in the domain of 
plant pathology domain 

This appendix is the search profile of the 10 high- ranked journals in the domain of 

plant pathology searched in the Dialog Classic database.  

 

? logon 

*** It is now 2007/05/03 11:41:43 *** 

 (Dialog time 2007/05/03 04:41:43) 

  

? b 34 

File  34:SciSearch(R) Cited Ref Sci 1990-2007/Apr W4 

       (c) 2007 The Thomson Corp 

 

      Set  Items  Description 

      ---  -----  ----------- 

 

? s plant(w)patholog? 

          300531  PLANT 

          193716  PATHOLOG? 

      S1     419  PLANT(W)PATHOLOG? 

 

? rank cw 

-------------------- 

RANK: S1/1-419   Field: CW=  File(s): 34 

(Rank fields found in 347 records -- 4408 unique terms) Page 1 of 551 

RANK No.  Items  Term 

--------  -----  ---- 

    1      191   PHYTOPATHOLOGY 

    2      135   ANNU REV PHYTOPATHOL 

    3      124   PLANT DIS 

    4      108   P NATL ACAD SCI USA 

    5       96   SCIENCE 

    6       85   PLANT PATHOL 

    7       83   NATURE 

    8       70   MOL PLANT MICROBE IN 

    9       62   MYCOLOGIA 

   10       60   CAN J BOT 
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Appendix 23: The focus group interview guide 

Purpose 

The purpose of this interview is to gain knowledge for developing thesaurus prototypes that meet the 

needs and nature of the information environment, especially work tasks and the derived information 

behaviour (seeking and searching behaviour). It will be asked variables that we need to clear up from the 

questionnaire and variables that we could not investigate by the questionnaire. Therefore below variables 

will be asked in detail: 

 

Work tasks and information behavior: 

• How do you explain your work task? Can you provide a division of work tasks in this 

department? 

• Is research the main work task of people in this department? 

 

• To what extent are you prior known about, or familiar with or certain about, task outcomes, as 

well processes and information requirement or the knowledge, which they might posses 

beforehand? 

 

• What information do you require for your work task and how do you obtain them? (it may be 

more interesting to present some options based on their answers in a questionnaire and ask 

participants to rank them 1-9 with 1 being what they do first) 

• Which category of below categorized information needs better describes your information need 

for doing your work task? 

• Verificative needs, or locational information problems 

• Conscious, topical needs 

• Muddled needs 

• Note: it seems to be necessary to be defined each category of information need for participants  

 

• Do you search usually for special document like a paper from a given author or you search for 

find information according to your information need more broadly?  

• What type of information required for your work has been most difficult for you to obtain? 

Why? 
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• Do you have special language, or specialist technical terminology, for communicating with your 

colleagues; terms that you understood differently from other domains? Please explain more 

about it? Which domains do you have share terms but with different meanings? 

• What domains are related to your work task domain? And is it necessary to use for example, 

dictionaries in other domains for improving your knowledge on topic or finding appropriate term 

for search?  

• What kind of vocabulary is needed within this work task? 

 

Search behavior 

• How do you search for finding information? Please describe your search process. 

• Which information system do you use and why? 

• How is your knowledge on search topic and also expanding your search terms at first and how 

do you improve it before and in the middle of information searching process? Do you use search 

aid tool (discuss on it)? 

• How do you formulate your queries for information retrieval?  

• What problems do you face for formulating queries?  

• What do you think is vague during search process in information systems? 

• What types of search aid tools do you know?  

• What do you expect from a search aid tools like thesauri for overcome on searching problems? 

• What do you know about thesauri and especially about Agrovoc? (It is possible to provide a 

display of Agrovoc thesaurus and search on it according to their search terms and judge on it) It 

could be asked them to think on it and give their suggestions on their content and display. For 

doing this, it is better to give them a time, for example three days. 

• Why some sources are used much (like dictionaries) and why thesauri are not used much? Are 

there any problems to use? Or is it related to need for other kind of information like definitions 

in dictionaries or names? 

• And specially, what problems do you have to use thesauri and what do you suggest for their 

enrichment? (Content and relationship) 

• Amount of thesaurus use: 

• Look up before searching  

• Look up while searching 

• What do you looking forward to find in thesauri mostly? 

• What kinds of vocabularies are difficult to find information on them? 
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• The result of questionnaire shows that these databases (web of science, pub med and so forth) 

are used mostly. What is the reason? Is it related to ease of use or is related to domain feature 

(i.e. interdisciplinary domain)?  
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Appendix 24: Sources used for selection of search terms for PPA 
Thesaurus 

Topic Source 

Disease names 

o American Phytopathological Society Committee on the 
Standardization of Common Names for Plant Diseases. 2004. 
Common Names of Plant Diseases. Published online by The 
American Phytopathological Society, St. Paul, MN. 

Fungicides 
o Moses, L ., Meister, R. and Sine, C. (1999) Farm Chemicals 

Handbook. Meister Publishing Co., Willoughby, OH.  

Scientific language and 
measurements 

o ASA, CSA, and SSA. 1988. Publications Handbook and Style 
Manual. ASA, CSA, and SSA, Madison, WI. 

Chemical terms 

o O’Neil and Budavari, S. 2006. The Merck Index. 14th ed. Merck 
& Co., Rahway, NJ. 

o Lewis, R. J., Sr. 1993. Hawley’s Condensed Chemical 
Dictionary. 12th ed.Van Nostrand-Reinhold, New York. 

o Chemical abstracts  
o Index Medicos subject Index 

Origins of scientific terms 
and governing bodies that 
rule on the current 
nomenclatures in a given 
field 

o CBE Style Manual Committee. 1994. Scientific Style and 
Format: The CBE Manual for Authors, Editors, and Publishers. 
6th ed. Cambridge University Press, Cambridge. 

Conventions in chemistry 
and biochemistry 

o Dodd, J. S., ed. 1986. The ACS Style Guide. American 
Chemical Society, Washington, DC. 

Accepted common names 
and chemical names for 
the ingredients statement 
on pesticide labels 

o Environmental Protection Agency, Pesticide Regulation 
Division. (Current) Acceptable Common Names and Chemical 
Names for the Ingredient Statement on Pesticide Labels. EPA, 
Washington, DC. 

Fungi 

o Farr, D. A., Bills, G. F., Chamuris, G. P., and Rossman, A. Y. 
1989. Fungi on Plants and Plant Products in the United States. 
The American Phytopathological Society, St. Paul, MN. 

o Hawksworth, D. L., Kirk, P. M., Sutton, B. C., and Pegler, D.N. 
1995. Ainsworth and Bisby’s Dictionary of the Fungi. 8th ed. 
CAB International, Wallingford. 

Plant names 

o Farr, D. A., Bills, G. F., Chamuris, G. P., and Rossman, A. Y. 1989. 
Fungi on Plants and Plant Products in the United States. The 
American Phytopathological Society, St. Paul, MN. 

o Mabberley, D. J. 1987. The Plant-Book. Cambridge University 
Press, Cambridge. 

o Terrell, E. E., Hill, S. R., Wiersema, J. H., and Rice, W. E. 1986. A 
Checklist of Names of 3,000 Vascular Plants of Economic 
Importance. USDA Handb. 505. 

o Webster’s 10th New Collegiate Dictionary. 1994. Merriam-Webster, 
Springfield, MA. 
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Enzymes 
o International Union of Biochemistry. 1984. Enzyme 

Nomenclature 1984. Academic Press, Orlando, FL. 

Genes 

o King, R. C., and Stansfield, W. D. 1990. A Dictionary of 
Genetics. 4th ed. Oxford University Press, New York. 

o Krieg, N. R., and Holt, J. G. (eds.) 1984. Bergey’s Manual of 
Systemic Bacteriology. Vol. 1. Williams and Wilkins, 
Baltimore, MD. 

o Rieger, R., Michaelis, A., and Green, M. M. 1991. Glossary of 
Genetics: Classical and Molecular. 5th ed. Springer-Verlag, 
New York. 

o Skerman, V. B. D., McGowan, V., and Sneath, P. H. A. (eds.) 
1980. Approved Lists of Approved Bacterial Names. 2nd ed. 
American Society for Microbiology, Washington, DC. 

o Stenesh, J. 1989. Dictionary of Biochemistry and Molecular 
Biology. 2nd ed. Wiley-Interscience, New York. 

o  Handbook of Biochemistry (1970) 

Bacteria 

o Krieg, N. R., and Holt, J. G. (eds.) 1984. Bergey’s Manual of 
Systemic Bacteriology. Vol. 1. Williams and Wilkins, 
Baltimore, MD. 

Viruses 

o Mayo, M. A., and Horzinek, M. 1998. A revised version of the 
international code of virus classification and nomenclature. 
Arch. Virol. 143:1645-1654. 

o Van Regenmortel, M. H. V. 1999. How to write the names of 
virus species. Arch. Virol. 144:1041-1042. 

o Van Regenmortel, M. H. V., Fauquet, C. M., Bishop, D. H. L., 
Carstens, E., Estes, M., Lemon, S., McGeoch, D., Wickner, R. 
B., Mayo, M. A., Pringle, C. R., and Maniloff, J. 1999. Virus 
Taxonomy. Seventh Report of the International Committee for 
the Taxonomy of Viruses. Academic Press, New York. 

Insects 

o Stoetzel, M. B. (ed.) 1989. Common Names of Insects and 
Related Organisms. Entomological Society of America, 
Lanham, MD. 

Bacteriological names 
o Bergey’s manual of Determinative bacteriology 
o Index Bergeryara 

Biochemical names o Rules of IUPAC- IUB on biochemical nomenclatures 

Drugs 
o The Annual Review of Entomology, Medicine, Nutrition and 

Pharmacology and Toxicology 
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Appendix 25: Transcribed focus group interview for thesaurus design 

Participants: MLN, AS, DBC, MM, ML, JHH, MB, HD 

 

AS: thank you for taking part in this interview and very welcome. First, please present shortly yourself 

and describe your position here.  

DBC: professor of plant pathology. My interests are preliminary interaction molecular biology interaction 

between pathogens, plants, to understand how pathogens attack plants and how plants protect themselves 

against pathogens.  

MLN: And what is this? Pathogens? 

DBC: Pathogens are organisms that cause diseases.  

MLN: Ok 

MM: My name is MM, I am a PhD. I work on biological control 

JHH: Associate professor and colleague with DBC and my area is again plant pathology and special focus 

on diseases control, horticulture crops and work especially on apple scab 

MB: My name is MB. I m associate professor, project employed and working on EU project about 

alternative control of apple scab organic growing and I am looking for these alternatives via information 

on the net and literature and corporations. 

MLN: And what alternatives could be?  

MB: Plant extracts, Biocontrol agents, every thing that can be used in organic growing. 

MLN: So, it should be more natural? 

MB: Natural, yeah, you think so. 

MLN: [laughing] you have to translate it to me. 

MB: Ok. 

ML: My name is ML and I am associate professor in this department and my main area is also Biological 

control of plant diseases and I work MM’s education mechanism on how microbes are working as 

biological control agents also work with techniques of diagnostic diseases.  

MLN: And when you are talking about plant disease that is generic or more less the same diseases for all? 

It can be?  

ML: No, mainly fungi attack plants and cause diseases.  

DBC: We are working mainly with fungi and also we have some people who work on bacteria and in 

section we do not work on microbes and viruses, important teaching viruses. Fungi, bacteria and viruses 

are the main pathogens cause disease in plants, but here in Denmark and in this department we are mostly 

work on fungi and fungal disease 
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MLN: And why you have chosen fungi because it is most common in Denmark or Nordic countries? No?  

JHH: Yes, they are the major group of microorganisms causing diseases in plants as well of human 

beings, bacteria, and viruses 

AS: it is dependent on the product that you are working on? 

DBC: we have different reasons for working with different kinds of systems. Some of them is because of 

the availability of funding so it is going for projects that are funded and some of them is, we think as very 

interesting model system for working and give scientific insights what is going on. 

ML: The most of permanent staff is not going to the lab because they don’t have time because teach, 

administration and try to co work.  

MM: Take care of us. 

ML: For example MB and I are not permanent funded even though we are associate professor for some 

years.  

MLN: And you are also EU funded? 

ML: Yes, I am EU funded. And I am going to Danish ground from Danish scientific research. 

AS: And all you work here as researcher? 

ML: we are working mainly on research. MB and me and JHH and DBC are mainly working on teaching 

and also administration and also making research but more are two people. We are more directly involved 

in research project also with HD sometimes.  

HD: sorry I am late. 

AS: we started by presenting ourselves and it is your turn.  

HD: I am HD and just attend for teaching. I do not know what else I have to talk about? 

DBC: your interests? 

HD: My interest is mainly about cereal pathogens and called induced resistance defence and responses 

and every thing about cereal pathogens.  

ML: And HD is also external funded but is associate professor as I.  

AS: I found out from questionnaire survey that training, teaching and doing research and also supervisory 

are the main responsibilities within this department, but the main responsibility is research.  

JHH: it defers from person to person like DBC and myself, and DBC is the head of the section, so he is 

responsible for … DBC you can better describe. 

DBC: For creating a framework we are getting a piece of what we want to do. But I have to do point 

things with just going to principles, implement, university laws but we come up with the strategy that is 

my job to make sure that following strategy we come up much and we use both of … and also democratic 

but discussed democracy isn’t because we don’t prevent people for working on things people from out 

side also preventing us by making money what we have to do and we have a number of goals, we have to 

reach these, my job is to find which way reach goals.  
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MLN: what kinds of students are you teaching? 

DBC: there are university students, there are bachelor, for master degrees in biology biotechnology, 

horticulture, agriculture, forestry,… we don’t have universal students … we have very unique students. 

There is one of thousands 

ML: thesis master student is done in our department. Sometime we administration but not  

DBC: Some people … not more about 

DBC: Courses something between 15 and 30 percent student actually not much in this university or they 

can be European exchange students from developing countries or they can be from other universities, 

from Copenhagen university students, DTU,… 

ML: And thesis of PhD students is of course.  

MLN: What is the language of teaching? English or Danish? 

DBC: It is mixture. I teach some courses in Danish in this semester, I teach the same courses in English.  

MLN: And that is because there are foreign students? 

DBC: We have a policy that master education in KVL is to be hold in English bachelor level education is 

preliminary in Danish. So, we have a source of policy, trying to integrate between parts of it. There is not 

… rigid text books in Danish, all the rigid are in English. And there are helping some text for students in 

Danish.  

DBC: We have sawn dictionaries in Danish as well.  

ML: but it is so that in the future all education is in English 

DBC: In master education, 

ML: Ok, even in the future?  

DBC: there is some plans. 

DBC: That is horticulture the education has been in English instead of Danish system, education from 

next semester, autumn.  

JHH: In phase of, we organization, both of education is changing semester system and change with the 

language. So reorganize the structure of department and it is a little of many changes and below DBC is a 

group of senior representative research groups. It is called coordinator group who discuss with DBC and 

then it is go to the MB and the rest of department 

MLN: It meets democracy. 

DBC: Does it work? 

JHH: We are trying to protest. 

DBC: There are three sections in this department. So I work with a little group with the six other people 

one of the others is also plant pathologist. So defective part, I have a deputy.  

AS: And you [MB] don’t want to introduce yourself, I know you but others like to know more about you? 



A survey of user's perception and satisfaction with work oriented thesaurus designs 

 414 

MB: Yeah, I am MB and associate professor at the Royal school of Library and Information science and 

in fact I am in our department in Aalborg, but I teach only master courses and PhD students and our 

master courses, we have them by video so a class both students from Copenhagen and Aalborg. So, I am 

half time here and half time in Aalborg and I am supervisor for AS. Sometimes we have video meeting; I 

am in Aalborg and she is here.  

JHH: May I ask you what is your special area? 

MLN: It’s what we call Indexing and Classification and the systems that you use to represent information 

in different kinds of databases. And I have a, we have a system right now research are funded by school 

itself. My position is search education, search, research and I am doing consultative work these years 

because a lot of institutions they go digital right now and indexing is important.  

AS: I am going to the talk more about my project, what I am going to do and why we do this interview? I 

work on thesaurus, thesaurus attached to information databases; you know thesaurus is a vocabulary 

control that consists of terms and relationship between these terms in a specific domain. It is used as a 

tool for assisting users for finding alternative terms for their search queries for retrieve better results of 

searching in information databases. However, in this interview I like to know more about your work task 

and your information behaviour, but before asking some questions about them, I like to know your 

attitude about thesaurus and about your experience in using thesaurus in searching information 

MLN: I think you should ask them if they know this thesaurus [Agrovoc] 

AS: Yeah, ok. Do you know this thesaurus? 

Interviewers: No.  

HD: I have heard the name. 

MM: me too. 

MLN: A thesaurus is a special kind of dictionary where you get conceptual information and the Agrovoc 

is the FAO that is from their databases and they use terms to index all information in their system.  

AS: It is a thesaurus for Agris and Caris. Ok.  

DBC: I’ve never used a thesaurus, I use my head for thinking alternative terms and sometimes use 

dictionaries or ask my colleagues,…  well there is two kinds of situations, using databases search, one is 

for my teaching, one is for my research. Research it is usually when we discover new genes to find out 

what this gene is? Critical speaking, it could be narrowing by something else; I need to keep in my mind 

search term in a broad area. I do not search with 35 search terms 

MLN: And where do you search in Internet or databases? 

DBC: I think I just use both. I use search engine Google and so an example of last few days is   to find 

and search particular gene sequence in one of the specific databases, Gene database. I wanted to search 

specific gene sequence family in barely. 

MLN: the name of gene is controlled or do you have to remember synonym? 
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DBC: Genes normally have a common name and an approved name and there are some symbols for them. 

In this case I was looking for gene family that is called protein catenae. I was simply looking for these 

specific names.  

MLN: and this is because there is one name?  

DBC: there is one name for that. And there is sub of it. I don’t use a lot of straight, I tried to find by five 

different name, barely, protein, cynes, resetive like. This was given me ignoring barely because there is a 

lot of noises found on barely sequence.  

ML: and there is systems model. We use completely sequence so all the genes are normally that and 

therefore it is find a lot.  

MLN: you get high recall. 

DBC: a lot of noise.  

MLN: and a lot of noise? 

DBC: yeah. That is because there is specific.. Last week emotively I tried to work about toxins…    so I 

did a Google search about toxins in a lot of serious contaminated with fungous   which different fungi 

have the name of which make a number of different toxins, I made a search by one of the name of these 

toxin, I wanted to find out the effects on humans so have been a lot of concern about the health… 

I did a Google search with spectacular toxin archive on plant so human blood and toxin, I were amazed 

how much good information I get with  

MLN: I was going to ask did you get a precise search but did you get all good information that you find.  

DBC: I do not know. But I got information the structured to use and sources, preliminary sources but 

don’t so very good reports.  

MLN: and as I heard you said your vocabulary is quite consistent so when you choose or pick your search 

terms you can be more or less sure that you are covered? 

DBC: I decided not to search for micotoxins as a term for example I decided to search for specific 

substances.  

MLN: can your students do this kind of search? Do they have specific knowledge? 

DBC: If we have a chat first, yes and also about good key words, but if they search, I think they need 

something like a thesaurus to suggest them these terms. 

I have a student group working on protein kitinaises I had discussion with the detail context  

They are good for this particular project and my experience from several kinds of projects groups from 

last five years, they are good for finding information. I think it is a major help for students; generally 

speaking it was very good.  

MLN: so, they more or less quickly capture the vocabulary? And can make their searches and that is one 

of reasons we can see from questionnaire they don’t use sources like thesauri? 

JHH: yeah, I think so.  
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MB: well, it depends. Maybe because of working in groups, they do search well as JHH said, they need 

sources for capturing vocabulary but this one [Agrovoc thesaurus] is not enough, of course it is good for 

suggesting additional terms but I think it has to be … yeah, with definitions, specially for new terms and 

photos like photo of plants, new plants, diseases, and even disease life cycle.  

JHH: in the main library, they have people seating there who working there who will help with searches, 

and I guess they perhaps use these tools? 

May be, I have attended, you can take courses there, they can cooperate, I am sure you can find them by 

asking, if they have seen these habits.  

MLN: They use it for indexing because they index for these databases. 

JHH: Most of us use the same process. I mean us, not students.  

 DBC: I am given an example see on the poster here. There is a name that is suprevivite. It is an example 

of our work with this alternative ways of combating diseases. The name of plant we have not heard about 

that contains some, we make extracts that can be used, control disease but we have not heard that name 

before. Then we make a survey and get hits and find in South Africa where this plant grows. And get a 

description of this plant. So description is so demanded for plants, especially for plants that are new for us 

and their photos.  Then you can see some new keywords you can use to carry on this way to get a 

numerous of information. We can do the same for the projects.  

MLN: one of the reasons why you can do this is because your title must be quite precise.  

JHH: yeah. 

MLN: all the keywords there are in the title because there are a lot of databases are not full text indexed, 

the Internet of course.  

JHH: we like any of discipline, we have a terminology. I think most disciplines are built around the terms. 

So when you know terms you have access to a lot of information, because then you are more precise 

when you use professionally. 

DBC: probably that is right when two different fields use the same terms but with different meanings. It is 

very obvious when you… 

JHH: Yeah, perhaps students are very experienced and we … very quickly what belong, what we are 

interest in what student can go up and interact.  

MLN: but do not you think this is because you have specific perspective, you are all researchers and have 

a research perspective of what you are doing because I have done a lot of work for a Lundbeak and it is a 

mixed because they are a production company at the same time as they are development and research 

company and in their work they showed they have to …between these different languages and try to 

know exactly what language to use when they are in a specific situation. Can you follow me? When they 

are scientific.. 

ML: terminology 
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MLN: yeah, they cannot remember it so then they have an in house thesaurus. Show all the differences if 

you are now in, having a more development oriented work task, then use a certain kind of vocabulary if 

you are a scientific person right now in the lab then you have another vocabulary but they need the 

dictionary to help them to remember all these different kinds. I heard you said you have the same kind 

of… if you learn and capture one vocabulary then you can solve these … 

ML: I think we have at least… he don’t know if he is so scientific that is actually what MM’s behaviour is 

like that.  

MLN: Yeah, but you have quiet a lot of experiences, you have an idea, you go to the conferences, you 

have an idea what’s going on in the world and suppose… 

ML: I think we find what we are looking for more less but if you want to have a specific paper, you can 

find it yourself  

DBC: world is changed enormously. 15 years ago the talk was here. We have ability to search internet we 

did not have ability to search internet 15 year ago, we used to subscribed to abstracts in journals which 

provided us, I don’t know if you know more? 

ML: current contents and some thing like that. 

MLN: Yeah, current contents.  

JHH: Yeah, that is fantastic reviews in plant pathology where you have both from plants and index, 

pathogen index and also for each of these subjects 

And also  

ML: and we use these Agrios and Agricola and all these databases much more before. I think also our 

behaviour has changed with use of the internet then we go often to the library and do some search in these 

different databases but I do not do that now and also  

MLN: if you get a referee paper and information from the Internet then you can be sure that if refereed? 

DBC: we get a refereed paper in Google search when we have specific lab terms but and we pick up the 

referred papers I don’t know if  

MLN: you get from the home pages of the researchers? 

DBC: the homepages of the researchers, homepages of research institutes and departments and … 

journals. All the journals we work with have,… 

MLN: they are free? DBC: Access to abstracts  

MLN: Ok, yeah. 

DBC: in a lot of journals, when we have IP address confirmation so if you come to the journal and its 

page you can check up if it has full text and access through the library and then we get full text access to 

the journals 

MLN: Ok. 

ML: we have all direct access from the library when we get the abstract.  
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ML: some times I have some problems. When I am looking for instance for fungi I am working on and I 

combine with other words of two other words. Then I get abstract in the web of science I am looking for 

these then I get hits where my pathogen is second keyword it is not in the article, just mentioned that is 

not positive for me, I get quite a lot of from these… 

ML: I think that is also with Google searches that most of us big problem is to get too much hits 

sometimes because you get a lot of non interest things and take a lot of time to run in to the true and 

maybe some times the problem is to narrow the search without meeting the interesting ones, that is one I 

find most problematic 

MLN: what you are saying is that you are getting your recall, high recall in a longitude way saw so many 

small searches when you get from your referee.  

DBC: but also when you go to the conferences, you pick up when you search about bla bla bla  

MLN: what about your students because your students they don’t have this amount of kind, they only 

have a semester or two semester for a master thesis? 

Could you imagine their situation because they cannot you know make searches. 

ML: that’s true. Master students who specially research on new topics need to know keywords more 

specific  

JHH: I think MM’s topics that are chosen here is back to every person studying on new topic from base 

land that is not the one any more some ways there are, attached to some activities that is not going on. In 

experienced people they get from the word they get the information from this group and keywords that 

help to start their problem working on this defined so their problem is defined I think this guy (MM) want 

to maybe say more about that. Do you have any experience? 

MM: yeah, when I came here, I did not have any experience about biotechnology because we do not have 

this experience about these things in Iran just for example one word supervist, just I search this word in 

Google then I tried to find what is that and find some description and read them. However, when I have 

some questions I ask from my supervisor, ML is my supervisor and ask her to explain for me I think there 

I no problem because we have group works also it is the same for students.  

MLN: So you built of previous works and you get your information  

DBC: I think the interesting case for this is we have this core projects very expect the we have group 

students in our semester to produce big reports and something in those cases when we are working much 

more interdisciplinary. so we are expecting to find stuff that we don’t know anything about. This is might 

more interesting challenge for, Dan and I , no JHH and I had a group last year. Actually two groups 

together with two plant physiologist when we came up. This might seems to be interesting to see. At the 

moment four teachers involved about really new things about, then it was students providing coming up 

with the interesting stuff. It was difficult to be sure for instance to be able to control stuff they were not 

find them 



Appendix 25 

 419 

MLN: And how did they do that do you think? Did they just browse and get ideas? 

JHH: We were a little involved may be they did browsing and get ideas from these articles too. So it is 

probably right they were browsing and using their imagination and going in to there.  

MLN: They don’t have terminology knowledge that you have, I do not think words just pup up in their 

heads in the same way 

JHH: no, I think, yeah… some tools like this thesaurus give them terminology and this is … how is the 

tool is it elementary or expanded one 

DBC: we have discussion brain storming when we start through the projects and of course they have 

access to textbooks, which is probably bases of the courses that are used before they come to this team 

courses. And now we will get those help to defined vocabulary and recovery immediate researches, but it 

is mostly for bachelor students, for master students, they are doing projects, may be tools like this is 

helpful.  

Here is an example some people they are beyond something where which suppose to do research topics.  

JHH: those situations is much more increasing that much research now begin directed to describe too 

broad multidisciplinary work, there are people with their own small discipline meeting others work other 

works some together. 

MLN: then you must help each other because when you work multidisciplinary then it will be more 

difficult because you don’t dominate the terminology  

JHH: no 

MLN: then you are really dependent on the teamwork, as far as I can see. 

JHH: yes, much more to the big problems that began lunch both European Union and here… 

DBC: you can go through the agriculture for example ML: but you don’t do search with other persons in 

those areas.  

MLN: Its depends on your topic  

JHH: that is right  

ML: yeah and then they have other one that is responsible and probably, hopefully they know those terms. 

JHH: yeah that is right. 

ML: also use dictionaries in other domains 

DBC: It is may be some times you are also studying new program in a new area, may be because we 

know that from agriculture or horticulture that there is a problem but we don’t know much about these 

diseases and these crops so we need to start there but at least we know all the basic biological terms and 

when we get the names of the problem then we get start the searching and that is quite specific terms 

from, my mean is that from areas… 

MLN: so you can really use specially knowledge that is the reason why you don’t need tools and I think 

some of information we get the explanation now.  
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MLN: and I think also the students some how pick up the biological terms and we have groups and 

supervisors to provide them with some words and discuss also for searching strategies and so on I think 

students as also themselves quick find out broad terms give too much.  

JHH: yeah. 

MM: I think we have a small thesaurus on the web, when I came here I read it 

DBC: yeah we have it but it is a dictionary 

MM: it is just about plant pathology 

MM: and molecular plant pathology I use that first time just to know what is going on in this area. 

AS: I have searched in literature to know more about plant pathology in general and I have found some 

sources with different knowledge adjust I asked MM to describe them for me and found different 

information about pathogens, I found different categorizations of pathogens. For example one them 

divided them accordingly to casual organisms to organs for example diseases of leaves, diseases of roots, 

according to pathogens, bacterial disease, nematodes and there is different and for this reason working on 

thesaurus that it provides more information and for people who don’t have sufficient knowledge like you 

and want to search on them and provide them conceptual information for assisting them in information 

retrieval.  

AS: can you give an explanation of work task within this department?  

DBC: we have specific projects and specific people I do not have any work do with major MM’s kitinaze 

trikoderma for example not expert to have very specific work task project related it is also the same with 

teaching 

JHH: for example …we have more or less defined work tasks not respect as well.  

MM: I do not have anything to do with teaching yet.  

AS: and is this a division of work tasks within this department?  

DBC: we do have research groups which is  

MM: yeah 

ML: but at least we in a group when we have a group leader 

MM: yeah, for example Dan and JHH are leader for biological control; DBC is leader for and also Ann 

Mari and also HD that is expert in histopasthology 

DBC  : this structure cannot be defined. 

MM: also Lisa is expert in pedemiologlogy and Karsten also 

ML: Yeah, and in that way we have some group structure but at, because we cooperate between some 

body in DBC group and JHH’s group, for example we have something that can work with together, 

people in this group and I get help and advice from them 

MLN: How would you describe your subject area? Are there any narrow or I heard them as very narrow, 

but I don’t now how?  
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M: yeah narrow and broad 

ML: we are working mainly on plants, pathogens, genes chemicals and search information on them.  yeah 

at the same time in some ways plant pathology is multidisciplinary area because you have pathogen, often 

fungi and bacteria then you have the plants then you need to know some thing about microorganisms. you 

need to know something about plants , plants chemistry and plant physiology you need to know the same 

thing for the and there is an information interaction and some times in this case we have fungous that is 

attaching and the pathogens fungous. It is good fungous biocontrol agent, we call them.  

MLN: biocontrol agent?  

ML: yeah besides of working on fungicide we would like to use ease prevent the disease so then we work 

with the plant but we also need to phase all the environmental things. Because the plants are growing in 

the soil 

MLN: they are affective on plant growing 

ML: yeah, and different kinds of soils, so we have? By biology along the roots, so for example some 

people are working more with other parts of the plants. In that way there is a lot of different disciplines so 

may be it seems simple for you but 

MLN: no no  

ML: but there is specific actually we are working on many disciplines also working together sometimes 

with the other people in the plant biology department because they are working with the plant 

biochemistry and plant physiology then we are working with other groups in KVL that they are working 

on soil, and soil microorganisms because we need to understand in their term situations 

MLN: but 

ML: we work also with the chemistry also and so on 

MB: the better chance you can also you can use. They have o done other in their area. 

ML: yeah in completely different areas. For example I mean I am working with microbes and I would like 

to detect out the soils and those methods are some times used for detect of diagnosis of human diseases In 

that way it can be very broad. DBC: and also the taxonomy of animals. It get the elements with molecular 

biologic techniques and bio information techniques, it is nothing specific to plant pathology. 

ML: yeah, It is very broad. 

MLN: but when you are specialized you have to deal with all these different topics that you  

ML: in that way we are sometime specialized 

MLN: but at the same time you are specialist, what is your... it is because you work with these methods 

of… 

ML: that is difficult I think to define what is because I don’t have simple area I work with different areas 

with this biological control agencies may be the main focus. 

MLN: so that is your focus? 
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ML: yeah 

ML: yeah it is my main focus but then I go into , because we are going Into along to money funding our 

project , my focus is also on molecular methods and that way as DBC said the molecular biology methods 

are then same whether you work with human and animals and some basic , I think things and some 

vocabulary 

JHH: there is also another ways of looking at, there are farmers who diseases are in their farms. They 

need to be solved and then here at the KVL people are very specialized we are only working on small 

area and then between them, there is also more less applied approaches other may they applied to the very 

basic and that is then sixteen years old people who are very specialized rather than who are more applied 

sometime we have this need to teach students both the narrow and the applied so we have this very nice 

combination of, we call it research based teaching 

And the only way you can do this is by having activities. And this should acquire you the minimum 

number of people in order to cover of this so we have this specialists both in the point of view 

horticulture, HD for example is more in cereals, we have tried to cover all these, complicated. That is 

more interests  

MLN: but you said something because you said that when you go to another area  

Medicine for example and try to use some of their knowledge is it the same vocabulary? I was once 

working in the area of industry and we could use a lot of methods and processes that we are going on in 

the chemistry world but I had to change the vocabulary 

JHH: is not it the experience with the DTU that we have had, very different ways of looking 

ML: sometimes they are the same word but the meaning is different sometimes we face the problem but I 

do not know how to cope with this  

DBC: in the way you must to use the search the word habitalization for example is very different to 

molecular biologists and it does to the ecologists 

MLN: could you use the dictionary, do not you use the dictionary do you use your colleagues how you 

make this translation 

JHH: talk and sometime dictionaries and journal papers 

MLN: with talk 

ML: yeah 

MLN: and help each other in this terms and you could imagine a situation you consult with look up at 

tools. 

ML: I think it is a good idea but 

MLN: so you think you need it 

JHH: yes, but a tool like that is specific and is tailored for plant pathology. I can see this thesaurus, terms 

are so broad, there is no description and no photo, there are not specific terms of plant pathology. 
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MB: sometimes, I reach to some new keywords in an article 

MLN: but not used to read? 

MB: no but I think I can use these words. 

MLN: but you are right in fact you use these bibliographic records to pick new,.. 

MB: yeah 

MLN: and you go further by your search 

MB: yeah, but a tool as described JHH, … specific for plant pathology would be very helpful. I have 

problem with these, BT, NT that means…  

AS: Broader terms, narrower terms,  

MB: Ok, ambiguous  

MLN: and I find new then I search, I find 

JHH: the experience of the poster that is in your back suddenly I found … we should not found for new 

books we are missing them in books 

MLN: and this is because finding new search terms in your work  

JHH: yeah we had some articles with some references suddenly I find   which is surprising for us 

ML: and you would not have got this information if you did not use botanical for example 

JHH: no 

AS: and in some cases you know the other terms but you may be do not remember or forget them in the 

time of searching? 

MLN: but you do not but you do not use when you have a problem  

JHH: yeah 

DBC: giving an interesting example. Habitalization for example…. 

MLN: no 

DBC: that is interesting it is limits of the dictionary that, 

MLN: it is because it is not updated to it is because it is a wrong perspective or? 

DBC : not cases perspective. The term habit sensivity in our field, we do not… 

That term has been used probably for 17 years in our field 

MLN: and now you are telling that if you should use such of these tools, then it should be very addictive, 

very tailored to your specific topic and your specific area of working? 

ML: yeah I think this, Agrovoc thesaurus, is too general. 

MLN: I have worked a lot with the thesaurus. I have made surveyed companies as like Lundbeak for 

example , they liked the thesaurus, but it has been tailored made for them and they have some persons 

doing nothing else that working on this vocabulary.  

JHH: yeah 
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AS: are you prior known or familiar or certain about your task outcome and the processes and information 

requirements in your work tasks? 

MM: sometimes we have to know about, for example one outcome, ok, what is that, so then we search 

about that  and then we understand it  and ok ,yeah. 

AS: it is not your information retrieval; it is about your work task. We found that your main work here is 

research. To how extent are you sure about the outcomes of your research during making research? 

JHH: the great thing about doing research is that you do not know where is, going to lead you 

DBC: preliminary we are doing hypothesis basic research so we try to test hypothesis we are doing 

experiments so where you need to the literature searches before starting your experiments you can make 

sure someone have not passed the questions before 

JHH: maybe given an example. Today Marianne and I gave up , we call  session, then we could tell us 

that it is going into an activity and got a result and only by looking at the result then we used to able to 

add some new questions and think about these effects by looking at the result then make the new 

questions go back into the literature and actually find some of them are answered so, it is process that 

goes , I do not know how to describe it 

ML: 1:05:50 try to science experiments and get answers 

AS: and what about the processes? They are clear or you are known prior about them or you, for example, 

when go further in your research, you find new processes or you change it? 

JHH: yeah, it is all the time one of the exciting things is that we have to be aware for doing it and that is 

possible with the students. It is very important that they are not, every one have experiences having 

students who use this and expect that see certain results, and they use the energy to drawing get a result 

instead of accepting that result is not going to be like that instead you have to go this for instance 

MM: and my be we have to change our tools 

JHH: yeah 

ML: and also in our area there is a lot of new technologies and methodologies to use and to work with 

them to need to update yourself and these possibilities because may be you this method have instead of 

this method and this is not more quick or more easy to work with them in the lab because for 

improvements probably people 

MLN: what technology could that be? 

DBC: If you look behind you the picture with gel. It is about six or seven of different ways of doing that 

kind of technique.  

ML: It is like DNA finer printing you know for criminals you get this profile DNA, that is similar to that 

but that means different ways o you can do it, you have to know the literature and the technique and be 

able to choose between them and that is quite much literature studying and talking with different people 

MLN: so when you say techniques or technology it can be some chemical substances doing something to 
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DBC: but if you looking at the results there , it is such different steps to gain those result one of the first 

decisions to make this to get how how can get DNA out of organisms may be five different ways for 

doing this also chemical process to distinct and doing this , so making decision about our experiences 

about that way of approaching problem, we get better DNA from tricoderma by using this technique or 

using plant that you want to use different techniques , so you have to make decision because when you 

come to our department in our experience we do that  

But if you go to the DTU, they work with the same organisms; their experience is to do in different ways. 

You try to extract DNA, the fungus when it is in soil, you do one way, extracting DNA, and in the 

cultural plate do might not be in the same way. 

 ML: and first time we have to start same new things we need to make survey what is up other people do 

in that area. 

DBC: doing have equipment to this. 

ML: so matter of technique also is the methods that we have had all can be applied to get 1:10 

MLN: what could these equipments be? 

MM: yeah we have to go to the lab. 

DBC: so there are some techniques to extract DNA. You may has some kinds of emotionalise that looks 

essentially like this structure or you can have   and but lake your biological material and various solutions 

to or might decide to first and second make the structure.  

DBC : or you can 

DBC: and in that way you can go to completely different structure tissue destruction. Experiences and 

decisions about how to do the technique and then first day to second day how to generate are you going to 

generation of and in that kind of way or you are going to completely different way which is for generating 

information looks like information on net your DNA but they can be different kind of generating data 

which will give you more or less the same kind of answers. 

AS: they are the same in technique or technologies in your area and other areas like medicine. 

MM: yeah it is almost similar. 

MLN: some of the techniques are similar, some of techniques are different for example for getting DNA 

out of the human, it is differently drown techniques over plants or fungous because plants and fungous 

have cell… where in human beings, so when you have plant process so they can be exactly the same, then 

you have DNA out, you can get out of it exactly the same.  

DBC: but also there are several difference alternatives for plant to use 

AS: that is sometimes for example for improving your knowledge about some techniques you read 

literature in other domain like medicine? 

DBC: essentially there has been a major move from the last 20 years in plant pathology. 20 years ago   

…from extracting from scientific articles these days there are a lot of commercial development by kits to 
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do, you are actually there are different reason for a kit to choose the commercial kits are easy way for 

advertise for special method … scientific way of making decision and this is difficult to know because the 

commercial kits may be do the primary develop to help people for use the tools to extract DNA in 

hospitals for issue it also work for plants and also with fungi. 

MLN: then what DBC said means when we want to choose some methods you can read papers of search 

on the net or something but you can also just search different companies and sometimes you talk with 

your colleagues sometimes you search companies some times you search literatures and find decisions is, 

may be difficult to people make this decisions.  

DBC: we have described it on net for 10 years but really going to be twice effective to buy these projects 

from companies. We have prepared to how much it costs to do this now; we like to be able to save money 

a lot  

ML: sometimes the money is just an important matter and of course we test it after ward. But if you try to 

find out, may be it is good idea may be bad idea but some times we do not want to waste our time trying 

to have good methods  

MLN: that you follow 

ML: yeah an extract might be more expensive or might be little more time consuming because it can save 

the time to adapt a new one and may be is better source.  

DBC: sometimes we do have people who work in the lab that is become its quite different to know what 

to do. So we have this, we have seminars with each other to get explanation what course that is internal  

AS: do you have special language or specialized technique vocabulary for communicating with your 

colleagues. My mean is that is there terms that you understand them differently form people in other 

domains? 

DBC: yes. 

JHH: I did a visit by some growers, producers of trees, last week and for the problem of some diseases 

they came here, I know them form last year but they came here and I gave them a talk so I changed my 

language I could not had to say thing may be sometimes it is very difficult because their word is other, I 

do not know how to say in different way, so I use many works may be or when you have them you make 

sure that they understand what you are looking what you are talking so you use different ways. So there 

are technical terms which,.. it is may be difficult to make a translation to every day.  

MLN: and also we when are talking Danish for example such produces but many of our terms are English 

that we have just, so we are just mainly mean in Danish, that is very common because we are all of our 

papers and all things in English on the net and so on  

DBC: some of these articles are in Danish 

JHH: DBC is now writing this article for the newspaper so here he also has to think about this 

DBC: technical problem is that I am not able to write very well in Danish 
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Its is very interesting so to find and pick the articles so you can get some important concepts to cross 

without compromising the scientific content and this is one of the major challenges in science. 

It is quite interesting but in our daily life here we use of a combination of two of English and Danish. 

Teaching out put, scientific out put are probably presented in English in front of to present of Danish our 

teaching out put is probably half an hour and our conversation always goes in Danish one other thing is 

like MM, he does not understand Danish we have other PhD students that are not able to understand 

Danish. 

MM: I want to add something I use two language, one is English another one is Latin for example you 

can search what you can also search triticom aestivum, it is the Latin name for wheat so you can use each 

of them. 

MLN: what is the most scientific name? 

MM: triticom, Latin name I think so. 

DBC: Oh, yeah. And of course about MM pathogens, we would not use in English or Danish we just use 

Tricoderma. They have common name, scientific name and for searching information, sometimes we use 

both. It is the case also with chemicals specially when they are new for us and we just know a name. So I 

think something like a dictionary or a thesaurus to say these names would be very helpful.  

MM: Tricoderma is a Latin name and there is no English name for that. 

JHH: the interesting thing is to do with the size. There are few pathogen name, Danish or English name, 

the reason is that because they are easy to see , one of our colleagues who work with insects almost all of 

these insects have Danish name , English name because you can see how is more less are invisiblein this 

so small , one of the examples honing from this[dictionary] honing shop is pathogen and it is big you can 

see it, it is known mushroom other wise you cannot see other name 

MLN: so, when you write a paper, when you work or teach or use the Latin name? Is there Latin name for 

the name of disease? 

JHH: yeah, but we use all these names, scientific name common name and trade name, also chemical 

names about chemicals. For searching information and writing papers. Sometimes trade name is more 

important for chemical substances like fungicides… they are introduced to use by their trade or 

commercial names.  

DBC: sometimes is important because for working us usually we use the combination and interaction of 

this issues so we talk about Powdery mildew that is a disease but we also talk about powdery mildew 

fungous, then when I am writing scientific paper about the effect of powdery on fungous I am writing 

powdery mildew in the paper so, we do use a combination, if you talk about potato blids in the paper you 

can be strictly write about blids in the paper . We do some choices and so we do a combination.  

MLN: but in fact you use a dominate between these different names you know them, it is something you 

have learned them up by occupation 
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ML: sometimes we have the problems we read the English and we do not know the Danish name or vise 

versa sometimes,  

DBC: it is a funny example 15 year ago we used enzyme which is used for detection of methodologies, it 

is called … came from other world.  

One of the big jobs is to make sure students are capable to communicate English and Danish 

AS: are you used to use both of names? Scientific and common name? 

MM: we can search by each or both of them 

AS: which one do you usually use? 

MM: I think scientific name is better, you can get scientific articles 

AS: how do you know it is better? I searched in some databases and found out when you search with for 

example, Apple you find 100 papers and when you search by Malous, its scientific name, you get other 

papers that could not find by apple. 

JHH: yeah, that is right.  

ML: I think it is a good idea to use both of them I think many of us have started it , depends on what we 

want to find what we are searching for  

AS: when you are teaching do you use both of them?  

DBC: I use two and I have made this dictionary, it is on the web and when I am presenting the name of 

diseases may be typically have 20diseases and I tried to put the scientific names as well as common name. 

I have mentioned Danish names and English names. I am very consistent about that. 

AS: what about the papers? Are papers just with scientific names/ are papers with scientific names more 

scientific or papers with common name more general.  

Which one do you use for writing paper? 

DBC: we use both and search for both 

MM: yeah, for example wheat and triticum aestivum or triticum dorum 

AS: but my meaning is the language use not Danish or English language. The language in your domain 

for example when you communicate with your colleagues in Chemistry, is your language different from 

their language, my mean is that may be for example you have shared terms but its meaning, may be is 

completely different or you have a lot of share terms with them with the same meaning and usage. 

DBC: yes, there are a lot of examples one example is also habitalization, which is several different 

meanings. Homology is also another example but I think in plant pathology, it is a multidisciplinary in the 

way we are working and growing in…, plant pathology is preliminary an applied science, which we are 

working with biological, chemical molecular biological epidemiological things in order to understand 

biological processes . So we adapt a lot of terminological from other disciplines unchanged and that gets 

complex sometimes when we need to use with different discipline who use a word like virulence is an 

example where there are two or three different meanings for this word in plant pathology because it 
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comes from molecular biology and realization sometimes that restored to one  biological phenomena 

which are completely different looking at the ability of organisms that cause disease its actually different 

parts of it that is defined by the organisms part of it defined pests and that means this term comes from 

two very different things and then we look to    that is actually two different levels within the pathogens 

self so we find some cases it uses the plasma phenomenon other cases uses the phenomenon degree how 

much does an organisms cause and that is confusing within plant pathology , it comes essentially from 

and adapted from medical pathology into plant pathology and realization with different biological 

phenomenon 

ML: and also plant pathologists always are not agree about these terms, biological phenomena of them, 

meaning of them 

MLN: and what tool do you use to find out for example different meanings 

ML: we do not know or better to say, we do not have a tool to say these things, different names, different 

terms from other domains, so we discuss with colleagues or look in different sources. So some people are 

not concerned with it when they write a paper or search for papers which term to use and may be they use 

just one of them without thinking about them, other people who are concerned about the meanings and 

have a meaning about what is differences meaning but may be another person also have a meaning of a 

different so I think this is all. I think may be you find some people who have another opinion about those  

DBC: It is important when you are teaching students or searching information; come across different 

meaning, so they can seek the materials to take different languages into account so it is important when 

we have in teaching  

ML: and when you search you need to use synonyms 

MLN: but if you think you do not have any problem in remembering or recalling all these things 

DBC: probably  

ML: yes, I think so but I do not remember also all these names for search 

JHH: we have list of them or can find them in sources 

MLN: where do you have lists? 

JHH: in books even on the net 

DBC: a number of dictionaries about terms 

JHH: and then it is a critical issue in an article going in, how does it use  

MLN: but you are writing it cannot be the same as when you are searching 

JHH: yeah 

MLN: then you have to recall them and remember these 

JHH: yeah, exactly and it is the problem  

JHH: we had method mentioned biological control we have a colleague working on insects, biological 

control of insects, it is may be much older than biological control of plant diseases they have quite special 
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terms and what has been happening now is we beginning to work together applying biological control 

against both pests and diseases and then we have a conflict because when they are using words that we do 

not use or we are using words with different ways, actually will be a discussion in paper published and all 

these terms are being discussed with the hope that to bring some sort of agreement out of it 

ML: we have to use that because there is a lot of conflicting 

JHH: yeah, conflicting 

MLN: so in fact you should have some concepts find information, it should be helping you to map 

differences between understanding sub terms and differences and also when there are similarities. 

JHH: the great thing about is that there are, they contain a lot of information when correctly used then you 

use an abbreviation. 

DBC: with similarities it is interesting case, because there are a lot terms by specific meaning 

microbiology now I am reading professional book about … 

They are talking about disparities and disparities are a very specific biological sentence and biological? 

Taken every day terms making specific meanings for and different fields use these terms in different way  

MLN: that we call it language for specific purposes 

ML: I’ve never used the word similarities in search 

MLN: ok, because it is too ambiguous? 

DBC: yeah it would give us any useful information because when you comparing different sequences that 

it does not do any useful for us to research it because we cannot research by use it or make it. It is very 

specific kinds of information in those cases then the things basically we are not recorded or tapped by 

them. 

We are looking for mechanisms for controlling diseases, simply work with specific diseases that you are 

looking for them, first semester students know about them as well  

MLN: they know it by experiences I suppose, may be they can use the word of control as a search term 

DBC: so it is interesting when we are talking one of the my functions like help people write English 

because    have something about, I can have an arrangement about it when we are looking by Google 

search 

AS: what domains are related to plant pathology and you have shared terms with them? 

DBC: microbiology, agriculture biology genetics there are a lot and depends what you are going to do 

that is a problem again plant pathology is a specialized, it work on diseases of plants, but it is very broad 

because biology its very logical connection with some other different things like genetics microbiology 

biochemistry chemistry and agriculture 

AS: do you need for improving your knowledge or knowing about unknown term use some tools like 

dictionary in other domain which are they?  

MM: yeah molecular biology molecular pathology and genetic the first 
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DBC: depends on what you want  

ML: MM may I ask you how did you learn many molecular biology? Did you use dictionary? 

MM: I used just Internet. For example I heard PCR; I searched on Internet and found out about it. 

ML: I think that the way MM said come across the word, we do not use any tool we just use the Internet 

and find out what is the meaning of that word, but about my colleagues I am not sure 

MM: First I came here, ML showed me this is PCR machine I did not know what is PCR. Just I searched 

it and found out PCR is Polymerase chain reaction 

AS: now it is better to discuss about thesaurus display 

MLN: we cannot put more questions about thesaurus because you do not use the thesaurus, before 

considering that I have one question because you explained when you search there are different 

perspective on the same topic and you need a certain perspective but in fact it is not a problem, now I am 

trying to summarize if I understood but in fact it does not cause any problem in searching because you 

search your topic that can be very quite specific if you look at this paper I think this was defence response 

in plants included your system 

MLN: so you said that you use, you search defence responses and that is quite specific and you get,… 

HD: well there is more thousands of defence responses, particular on may be we looking for, it could be 

any thing here, so you get a lot of hits when you search for that 

MLN: in the responses may not in the plant pathology. It can mean different  

MLN: how would you search it? 

HD: if there is particular fungous, then we search for that and may be combine with that defence 

responses 

ML: oh particular crop 

HD: yeah, that could also be an idea but its mainly if it is … the system get the particular organisms and 

may be you add this organisms in Latin name to the search and then but if you search for defence 

responses then you get a hundred or thousand of hits 

DBC: and there is difference between British English and American English, not particular term that be 

issue 

MLN: but these multidisciplinary terms they do not cause problem because you should search for specific 

here, diseases, 

JHH: yeah 

ML: yeah, and in that way we narrow our search 

MLN: then afterward when you have your main search you select perspective and connotation when we 

can call it and you want, so if it is not a problem in the search situations it is affected, is that correctly I 

understood?  

AS: you don’t know or use at all thesaurus?  
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MM: there is no need. 

MLN: but in fact they have too because you use this kinds of dictionaries I suppose this is one example of 

searching tips. 

JHH: yeah many different times 

MLN: and swift between languages and swift between scientific and common languages? 

JHH: yeah  

MLN: the problem that you have mentioned and I suppose it is also something that you are supposed to 

know when you live here 

JHH: no, no 

MM: yeah, yeah 

MLN: is it?  

JHH: it returns to 30 year ago students they learned a little about? Where is know they learned much more 

selectively and these books dislike you when you go to the net and get information, information retrieval 

is enormously important today and I have seen this list often and I do not know all the information  

MLN: and today your students, they know these pages? 

JHH: they know how to use it 

DBC: the important thing is how to resort or retrieve information  

JHH: yeah 

MM: we have different education system in Iran, my bachelor and master was in Iran, in there we have to 

memorize all things 

MM: yes I know all these diseases all the used organisms in my head 

JHH: ok 

MLN: throw them away 

JHH: [show a dictionary] this is another one  

AS: ok here in Agrovoc thesaurus, you can see terms and relationships that there are between terms as 

their broader terms, BT, narrower terms, NT, and terms that related to these terms as RT. Their usages is 

that if you are searching for example foe a specific term, this tool can memorize some terms or help you 

to select some terms from this list, broad you search by selecting search terms or narrow your search by 

selecting narrower terms or search by suggested RT in the thesaurus. I like to know that how do you think 

as an assistant tool for your searching is these relationships displayed as NT, BT, RT can provide 

comprehensive information for your search terms? How do you interpret them? 

JHH: I noted in a couple of times that I consider it quite useful if you restock it go in and get some new 

ways just the ways that we do to English literature. There you have a word and you see you use it five 

times and try to get some variation 
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AS: how we can improve the conceptual information in this thesaurus to be more meaning ful for plant 

pathologist, which kinds of information for example we can add like more definitions?  

DBC: just I an scanning this [Agrovoc thesaurus] and find it very useful but I have never searched it 

before 

HD: but they are very broad 

JHH: yah they are very broad 

HD: and I had a look at to see what was not there so for plant pathological purposes we need some very 

specific tools 

JHH, DBC, MM: yeah. 

AS: may be it is better to search by an example of plant pathology please look at it and see if it provides 

sufficient and correct information 

ML: Some specific and known terms in plant pathology are not included and suggested terms are so 

broad. And I noted these BT, NT, … are confusing.  

AS: so may be you prefer something like X is a fungicide for Y? 

ML: Yeah, yeah it would be nice specially for students. They do not know what are these terms exactly.  

DBC: virulence see pathogenicity  

ML: ok you have to go to the pathogenicity 

HD: I think this dictionary in plant pathology we have all the best is very specific so it will be cover every 

thing here if we take virulence under pathogenicity then another people in plant pathology so this is not 

true. 

MM: I do not use like it at all. 

I think this kind of dictionary or thesaurus is good for ordinary people not for expert people that are not 

good for scientific people it is my opinion 

DBC: pathogenicity uses virulence in fact there are three BT. they are very broad and actually there is not 

broader term and there is not anything to get narrower for some 

HD: it is may be one of completely lost 

ML: but at least give a different when you look for any definitions on the words but get the synonyms or 

like some kinds of synonyms 

DBC: that is not the word with … aggressive not it is based on different specific organisms say what 

taxonomies relationships that is simply about and looking on the mildew, when you  

JHH: is it good?  

DBC: yeah that is all right 

MLN: what does it missed? 

DBC: well a taxonomy of gene is necessary and hierarchy has been changed now. There are generic 

names which not presented 
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MM: and may be some photos, photo of plants and diseases and much more details  on terms 

DBC: it could give information for disease like disease triangle: pathogen, disease, .. explain them, 

environmental conditions … 

JHH: and also the photo of disease life cycle, when we are describing a disease, nothing better than this 

photo could describes the process of disease development. It would be helpful for students.  

ML: List of fungicides is uncompleted and also for different fungicides it does not show their different 

names 

DBC: it could present information or better way of presenting them … diseases under their pathogen, 

fungi, virus or bacteria based on taxonomic relationships 

HD: also it could be provided some information on genes or simply link to them  

AS: what other things do you think have been missed? 

MM: in my opinion, it can have control method or mildew control something like that. 

DBC; I have just defined that mildew and wondered how to get narrower but you would not use just one 

word to control mildew but I think we could not have control by definitions  

MLN: some thesauri also guide you to other related topics so you can open your search and that is why 

you are asking I suppose Agrovoc is mostly, they try to show more hierarchy or in the definitions  

MM: just systematic, mildew and different terms   

MLN: do you need them to broad your search? 

DBC: I do not think so. We need specific information … methods of control of diseases, specific 

information for chemicals  

JHH: yeah, like chemical formula and structure and whatever we look them in chemical sources.  

MM: no, I think every body knows for example a powdery mildew organism is a bremiu.  

HD: I do not think that they would know but I think this is a good idea to have this tool that you can find 

out terms, some body says mildew I do not know much about it but you could give this 

MLN: in fact this is a tool for librarians too who are not subject experts 

AS: In defined currently relationships more specific and knowledgeable for example instead of just 

mentioning narrower terms for terms by NT it could be shown the real specific relationships between 

terms like 

X I a member of Y 

X is a component of Y or something like that 

What do you think as experienced people do you think these kinds of specified relationships can help for 

example students for finding more relevant information? Here you are provided a list of these defined 

relationships. Do you think it could act better as a learning tool to convey meanings of terms? 

MM: it is nice 

HD: yeah 
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MM: yes for example when you kitinaize as a member of glamibidrolav or something 

HD: I think that saying the exact relations between terms like members of , as you discussed could be 

very useful, because it gets idea what exactly this is. 

MM: and for example that is a kind of enzyme or protein 

ML: yeah it is helpful but it is good for people who are not so experienced in searches or so because some 

times it can help them to narrow and for broadening may be it is also specific and some times very 

specifically search terms, but it could be helpful for people who have less knowledge  

MM; for students and also in teaching 

ML: but of course may be sometimes put some abilities out it is not just used to think that and with this 

we have this possibility 

ML: but on the net and also you don’t want to go to the library and no ones want to go to the library, they 

want to seat behind the computer and do search 

MLN: yeah it is but these tools are on the net and you can pick up terms that you want to search 

DBC: under PCR it does not give a distinction between diagnosis and diagnostic 

DBC: when I use reference manager, they are looking after references, you can defined that thus different 

terms that pick p if you collapse one or another  

ML: and also I know one problem I faced what is the Latin name it is complicated and it is very difficult 

find and that is a big problem 

 
 

 

 

 





Appendix 26 

 437 

Appendix 26: Transcribed group interview for thesaurus evaluation 

MKJ: I think Plant Pathology thesaurus seems very useful. I mean of course there is still a little limited in 

data but is a big step forward, I think it is very helpful. 

AAK: It is good because it is a limited thesaurus for terms that you use in plant pathology. Maybe when 

you expand it and data is becoming greater than it will have some usefulness because it would be a kind 

narrower to specific area.  

SLJ: Still is good because it work a little bit like encyclopedia and you can look up something and already 

you have small story what is this looking for. And what is this fungus life cycle and you see related terms 

and you see if you look for chemical substance you see the exact model of term, then it is very useful 

because in a normal thesaurus you can look up words but you have to know yourself what it is. There is 

no explanation. 

MS: So it is a kind of mixture of thesaurus and a dictionary and encyclopedia and something very useful.  

MKJ: I think it has enormous potential. Right now it is very limited in whatever it contains, terms and 

explanations but I can see how you want to structure it would be very useful. You can have maybe free 

access to it over the internal. 

BP: I think the structure is very easy to percept and to understand and to use it, the fact is that you by 

these related things can find new terms in the description and you can go further and looking for so it 

seems this thesaurus is very good becomes normally instead of using a thesaurus, I was used google, and 

normally enormous information to select and sometimes come across another thesaurus. I think that I 

mentioned my reply at the time of retrieval but I think you will be able to expend this thesaurus for many 

years. Just it has to accessible and you need to have only experts to add information or maybe before you 

add it if you are just ask experts to look at it about information that you want to add and it is a kind of 

control to see is it something wrong or … 

AAK: like a wikipedia 

It could be really the quality of this thesaurus that 

SLJ:I have a very specific comment for the thesaurus, 

JDJ: Of course, evidences are very complex and it has potential to be a very complex thesaurus. Now it is 

very useful thesaurus.  

MKJ: maybe the order of the categories, you can change it a little bit.  

Content of the thesaurus, given information for each concept category: 

Mi: I think it is quite appropriate what you have for instance in chemicals category and very necessary but 

of course it could be expanded.  
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BP: it is an interesting and useful thesaurus because it gives information for each term that suggests these 

information additional terms to select for our information searching  

LJ: yeah, for example to show different names of chemicals is very demanded. I could not find them 

together in sources, I have to search them in chemical databases and they are different in different sources 

and they are different things.  

MKJ: I like these different names and used them and I could get good results.  

KSJ: I like them too and it is a first time I see a sources give these information all in one place. We need 

it. [KCT, AAK, DML, MS agree] and by using this kind of information for terms we can understand 

exactly what we are looking for. If we do not know about terms in the searches that you asked us to do, 

we understand by these information given for term what is the meaning of some terms in your search task 

and we could find good information and relevant, I…  

MS: Yeah, I that’s true these information suggest additional term for searching. For example, I did not 

know that what is the pathogen causes apple scab, by reading the description and its photo I knew about it 

… I search by these additional terms and found some papers. I could not these synonyms before.  

SLJ: yeah… I found some terms that could not guess or though about them before. It is interesting tool.  

KSJ: Especially descriptions. I think that they are very necessary and we demand them to know about 

new concepts. What do you think [to other].  

AAK: yeah I agree [others are agree too].  

Mi: Actually descriptions helped me to select terms for searching because it gave information about the 

concepts and I understand what is the meaning of concepts. [LJ, JDJ, AAK and BR agree] 

SLJ: I found some synonyms from the descriptions and  

KSJ: yeah me too. I found a pathogen of a disease, I do not remember, in the description.  

JDJ: I found some synonyms in the descriptions… one was about the apple scab, I think, and one was 

about the…  

MKJ: it was alternative host, I think … 

LJ: yeah, yeah, alternative host was not in the thesaurus but in the description there was some information 

on it. MS: I found it too.  

AAK: description is helpful because when you read it you can decide is this term related to your search 

term or not, I think …. [DML, BP, LJ, agree].  

DML: I think the description is very necessary because when you have new terms and for example you 

heard them for the first them, then you read the description and understand oh yeah it is a specific term 

and a better term than the term that you first know about it and wanted to search by it.  

BP: yeah. 

Su: I think it is very useful, it is like what I mentioned in an encyclopedia and we get a story about what 

we are searching for  
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Mi: and also what you normally search in different books and sometimes you cannot get this information 

in one source  

LJ: I have an idea. [see the thesaurus]. I think in plant pathology you would put hosts, instead of plant 

products. Hosts mean different kinds of plants. When I think of plant products, I think some kinds of 

products, or it could be anything else.  

AAK: You now plant pathology is a huge area, everything that can be.. Could compete with diseases 

might be interesting to know, if you are looking at diseases… 

KSJ: however it has potential to be a very complex thesaurus. Now I found it a very useful thesaurus.  

MKJ: when I search on the thesaurus, I found synonyms that I could not guess them before, JDJ: no, me 

either. [LJ, MKJ, DML, are agree]  

SLJ: the thesaurus provides, I think in this domain, sufficient and interesting information I need to search 

for information. [BP, MS, MKJ, agree]  

KSJ: thesaurus is very interesting and … superficial … yeah I learned new terms by this thesaurus and 

searched by them,  

LJ: yeah.   [MKJ, KCT, AAK Agree]  

SLJ: I did not think about that terms before when I see on the thesaurus… yeah I can search with these 

terms too. 

 DML: yeah why I did not think about that before.  [Laughing]… surprising.  

JDJ: also these terms were narrow and very specific, interesting …  

KSJ: actually narrow down my search, actigard, I search by it and found more papers. I did not know 

about the term before.  

LJ: pathogens too…  

KCT: for finding alternative search terms thesaurus is helpful, I did not know different names of 

pathogens, I used these names and find papers, good papers.  

MS: but I searched benzothiaidiazole in Agrovoc, there was not this term there,… annoying.  

DML: I think the plant pathology thesaurus shows us enough knowledge of the plant pathology, but it has 

to be expanded,   

MKJ: yeah, I learned new things from it…  

AAK: yeah I see,  it is very helpful for student to know about terms, pathogens and everything of the 

plant pathology,     

KCT: yeah yeah.       

BP: yes, it is so helpful for student to learn a lot about plant pathology  [KSJ, JDJ, AAK, DML agree] 

DML: a useful thesaurus, just please expand it. 

KSJ: may be the order of the categories, you can change a little bit, may be starting with hosts, diseases, 

pathogens 
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AAK: but it depends on how you define the thesaurus.  

LJ: it probably need put them in the same level because you cannot say this one is more important than 

that. Of course books can help you how to behave with them or experts can help more… 

MKJ: overall speaking, I think it is quite appropriate what now… there are in each categories like 

diseases, chemicals, because they help us to find alternative terms for our search [1,KSJ, JDJ, BP 

agree]… additional terms could be found by these information… JDJ: interestingly, they are accurate, I 

found some papers by these terms and papers were relevant to my search topic, [BP, MS, KSJ agree]  

SLJ: some terms were new for me in this thesaurus, pathogens I did not know about them MKJ: yeah 

alternative host, and information about chemicals were new, I did not know about them.  

DML: I learned new terms about powdery mildew disease, its pathogens, control and other things…. I do 

not remember now.     

KCT: me too 

BP: terms in different categories are very helpful because you can use terms in broader sense…. I mean 

when you have very specific terms and cannot find papers…  

MS: yeah to broad your search… it was helpful  

MKJ: but it, I think gives a lot of specific information, so you do not need broad your search,  

LJ: yes, but sometime with them, may be you cant find paper and need to find broad term …KSJ: I agree 

AAK: I think it is very useful, it is like what KCT mentioned as an encyclopedia and it increase our 

knowledge of the topic. 

LJ: it has potential to guide use how to search for information because when it gives descriptions and 

terms we know we have to change our search terms or add more search terms or  

SLJ: yeah it is specially true about photos because photo disease cycle show in what stage is disease and 

when you have a look on it … if you are searching about a disease you can use some terms that is not in 

your search statement or you do not think about them and change your search by information you gain 

from the photos.  

KCT: that’s true [KSJ, MKJ agree] 

KSJ: and it saves your time for finding this information. Actually, 

SLJ: yeah it is a thesaurus that you might even use not to try to find terms in different literature… for 

instance you want to search for some papers and instead of searching terms, meaning of terms or find 

photos search for a long time on internet or look for books, you just search on this thesaurus. [LJ, BP, 

MS, DML agree] 

KSJ: exactly, in this regard it would be very useful.  

DML: it would not be just a thesaurus for searching purposes but for broadening your view of the topic 

MKJ: yeah increase your knowledge…  

AAK: yeah like a handbook, dictionary, and encyclopedia… 
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JDJ: and good point is that it is really easy to understand 

Relationships: 

MKJ: They are very eligible. And that is also the subject to a lot of teachers.  

DML: I think these relationships like is a fungicide act as examples and they are very helpful to select the 

right terms. We know what is this term, it is a pathogen or it is a chemical.  

SLJ: by showing terms by these relationships, I could identify more relevant terms because I knew that 

how the terms are exactly related to each other for instance it is a pathogen, [KSJ, LJ, BP, AAK agree] 

it is so helpful. Agrovoc thesaurus, I found BT, NT ambiguous because they can include every thing like 

pathogens, like scientific name like everything  

LJ: yeah you do not know for example a term by NT is species or it is a different name or…  

MKJ: yeah I found this problem with rust, I did not know it was a name for rust or a kind of rust; I 

searched by both and could not find good papers.  

DML: these relationships do not help to find good terms because we do not know what they are exactly 

[KSJ, KCT, AAK agree]  

SLJ: yeah it is wasting time  

JDJ: and we cannot learn anything it is just confusing; in the plant pathology thesaurus by relationships 

you learn a lot of things because it tell you what is this, what is that [1,KSJ, LJ, BP, MS, DML agree] 

LJ: I have a suggestion, may be you can add something, some links about EU regulations about chemicals 

when you say it controls something… or distribute by this company, the company that produce this 

chemical.  

KCT: but may be you needed to make a kind of agreement.  

MKJ: you can provide a link to newly EU regulations that is called… sorry I do not remember, they are 

agreed on chemicals, and have regulations on chemicals and could add them to the chemicals in this 

thesaurus, it is beneficial.  

DML: something like, it is illegal in USA or it is legal in EU. KSJ: yeah, I think it would be super useful 

but the problem is that it would be hard to control, is not it?  

MKJ: yeah, may be. 

DML: because it has to be changed over the time and you have to be trusted 100%.  

[Other features of the thesaurus] 

BP: I think chemical formula is very useful.  

LJ: it takes too long time when we are searching for that.  

KSJ: this is very nice t have it in this thesaurus.  

MS: I believe that with these features, like photos, chemical formula and so on, this thesaurus usefulness 

and function is much broader than your first definitions of the thesaurus [others agree] 
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KSJ: it is a huge time saver because I spend half an hour looking for it. It is a time saver. It is a very good 

thesaurus. We love it. Update and expand it  

DML: and of course leave it on net.  

SLJ: I think it is good that there are descriptions in this thesaurus.  

DML: yeah, it is very appropriate to have this kind of description to know what is the meaning of terms 

because then you better understand how for instance chemicals act, what is their inhibit exactly, 

sometimes the name…  

KCT: and you know from this thesaurus that some chemicals are inhibited.  

LJ: definitely we use the descriptions when we are searching to find alternative terms for search.  

MS: it needs to be short because sometimes it takes time to read it.  

BP: I do not know if it has to be short because I think if you highlight some terms in the description it 

would be so helpful to select some terms from there and I think there is no need, then, to shorten the 

descriptions.  

BP: by highlighting them, then you can scroll down not exactly reading whole description but to 

understand what is there then decide, ok, it is interesting and then read the whole description.  [MKJ, JDJ, 

KCT, DML agree]  

DML: yeah it is good point 

Photos: 

KSJ: I always search for them on google. Photos are very demanding for a thesaurus, I think because it 

helps us to understand meaning of terms. [JDJ,KCT,AAK agree]  

BP: yeah they are very nice and helpful, I suggest you to expand them but of course you need to put the 

correct reference for them like photos in books.  

SLJ: for me photos did not directly suggest terms to search, but directed me to modify my search 

statement, because when I had a look on the hpto of disease life cycle I understood that for instance in 

which stage is the disease and found about alternative hosts so I used other terms instead of terms that I 

used in the first search…. I changed some terms from the terms that the thesaurus suggested me.  

DML: yeah it is true, I had a similar case.  

LJ: yeah yeah  

KCT: I think by looking at photos we could identify what is the term and know about the topic we are 

searching [MKJ, JDJ, BP, DML agree] 

KSJ: I found photos so helpful, I found some search terms from the disease life cycle. MKJ: yes I agree 

there are some terms specially in the description of photos or photos of disease life cycle… searching by 

them, I am sure that … yeah find good papers.  

Agrovoc Thesaurus: 

SLJ: it is way to unspecific. It is too low-level thesaurus. It does not give terms that you need.  
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KSJ: no, not at all.  

MKJ: I did not find it useful [LJ, BP, DML, KCT agree] 

MKJ: it does not give any information about terms.  

DML: yeah that is true. It does not provide you any information about what is the term, although it 

provides some synonyms but they are too broad and not good.  

BP: when you search on it, you often get very broad search terms but the broad terms, …for term that are 

related to agriculture and new for us, broader term help to know them 

LJ: yeah and it give narrow terms but there is a problem, because when you are looking for the narrower 

ones, you want a specific term, but these terms in Agrovoc are not specific and narrow, I can say they are 

not relevant and specific.  

MKJ: no they are not relevant. 

KCT: may be it has but have to … a long time to get in right information so I would not spend too much 

time on it.  

AAK: but in this level it does not really have the information that are, you know term that are in 

databases, not specific enough,  

SLJ: it is not enough and simply level is too low, because when you reach this level of information 

seeking, you have to be so specific.  

MS: yeah you are not looking for benzothiadiazole, you are looking for specific one. DML: when I used it 

in my search, it did not come up with the words that I need it, because simply not in there. I mean the 

lower level ones. They are super broad but not specific ones that you need.  

KCT: I think it is not a useful thesaurus for plant pathology [KSJ, LJ, JDJ, BP, AAK agree] 

MKJ: BT, NT and ..  

JDJ: RT  

MKJ: yeah and RT are confusing. They do not give enough information what is the term exactly.  

KCT: but I think if the thesaurus provides you specific terms, I do not think it is really a probe, I think 

that you get impression because is that it is never useful. That means people never use it.  

LJ: yeah. 

DML: if the thesaurus could really help you in your search, then it does not take more than 1JDJ minutes 

to know what is BT, RT and NT or something like that.  

KSJ: but if you do not understand what is difference between terms that are signed as BT or NT, then it 

does not help you or suggest you to select term for search  

JDJ: yeah I agree  

MS: I agree, …content is important what terms the thesaurus show. 

SLJ: yeah of course the structure of the plant pathology thesaurus is really fantastic and preferable, but if 

it Agrovoc give good terms, I do not think abbreviations like Bt is a real problem.  
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LJ: but it would be nice to know that is this for instance scientific name, chemical name  

KCT: I have an idea about the plant pathology thesaurus. I think it would be very helpful if you put 

categories in tree structure, I mean more hierarchies and go from branches to other branches. It means that 

when you expand it, subgroups would have more meaning and would be more useful because when you 

not look at the list of ten thousand chemicals groups and going there.  

Display of PPA Thesaurus  

AAK: I think the idea of vizigator is very nice.  

JDJ: It is like a tree and we can go the different branches.  

MKJ: yeah I agree it is helpful going to different branches in just one page and know how they are 

related.  

DML: just its technical composition is a little bit confusing. May be because it is new for me and I have 

not this kind of structure before but I think a help function would be useful.  

MS: it looks very nice and helpful to have text page and this page [vizigator page].  

KCT: I agree 

BP: I simply better understand when I search in categories in this visual page in categories and 

subcategories. [KSJ, LJ, KCT, BP agree] 

KSJ: nice with visual tree and all of these. I think it encourage users to search information on it and 

discover terms that they are looking for them [JDJ, AAK agree] and to see what is terms related to this 

term, for instance when it shows a diseases and shows pathogens and chemicals in conjunction with the 

term, it is very nice and helpful.  

JDJ: yes I agree and then you would like to know about some of them and go to the text page and read 

description and see photos, so helpful. I like it.  

DML: yeah and then you can choose whether to continue on vizigator page or go directly to the page of 

description.  

SLJ: it is interesting, keep it for the thesaurus. I did not have any problem with it instead I like to search 

more terms on it.  

LJ: It helped me to find some alternative terms, I mean synonyms.  

MKJ: I think it is helpful for finding synonyms quickly and easily [MKJ, JDJ, KCT, KSJ, agree] 

DML: yeah I agree and if you have missed some terms in the text page, in this page when you see they 

are related, you selected them  

MS: yeah that’s true. 

JDJ: it is helpful for select search terms because you can see how other terms are related to this term 

[MKJ, BP, DML agree] 

KSJ: I think it is very interesting that in this thesaurus you can search terms, or use this visual page or you 

can find your term in categories.  
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LJ: yes it is.  

AAK: yeah I think terms in categories is adorable because you can easily find your terms there and learn 

a lot from them  

LJ: and also by vizigator page, terms linked together, it learn you about concepts in a categories about 

pathogens their relationships with diseases. [MKJ, KCT, AAK agree] 

DML: I think you can select terms from these three ways easily and quickly and then decide change your 

search and find good results.  

JDJ: and I think you can easily decide in vizigator page, which terms to select for your search [KSJ, DML 

agree] 

KCT: I think this visual page is so cool. The interface of the thesaurus is fine and ease to use. Others: 

yeah. 

DML: it is now perfectly useful. Colors, ease of use, no problem. Presented information is so simple to 

use.  

KSJ: it is very simple [thesaurus] to use.  

MKJ: I think the thesaurus the thesaurus has a potential to guide for your information search and save 

time.  

LJ: yeah when you are searching  

BP: yeah it was so good gave me really good inspiration how to search and what to do for my search 

because I really did not know some terms in advance.  

KCT: yeah it is so specific and helpful.  

DML: I usually use google, look for terms in records I searched and even in book but by this thesaurus:  

DML:I think I can use it instead of these sources.  

BP: yeah it encouraged me to use it in the future before doing any search for information.  

KCT: yeah I like to have a look even if I know the terms, before starting to search information because I 

know it gives some knowledge on my terms. But I never use again Agrovoc.  

DML: It is no of use.  

LJ: it really does not have anything. 

KSJ: I was really surprised that it was not useful.  

JDJ: yeah me too.  

KCT: to some degree I do not say I never go through it again, yeah, but it was almost always broadening 

of terms. So, not so good.  

AAK: no it was not helpful.  

MKJ: I think it is also difficult because the Agrovoc is not specific thesaurus: it is very broad broad 

thesaurus.  

KCT: the problem is that you cannot find anything.  
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MS: I think PPA thesaurus is more specific and have more useful terms. so that is for people in high level 

and also people in low level also need it too because they need more explanation of terms, they need 

photos and a tool that easily teach them something. Agrovoc is not helpful for people in high level and 

not good for people in low level but plant pathology thesaurus can aid both. It is for both people with 

lower level knowledge and people with higher-level knowledge. So it is very good [MKJ, LJ, KCT, JDJ, 

BP, AAK agree]. 

AAK: the only thing is that the plant Pathology is not completed it needs a lot of terms and it is not a 

problem with the thesaurus.  

DML: I do not have anything to add. I agree with the thesaurus, all things about the thesaurus.  

Likes and dislikes features: 

MKJ: it is difficult to say something in this stage, because it needs too much time to explore it more, but I 

like content about chemicals and diseases because I have used a lot of time to find these information to 

find these kind of information in different sources.  

AAK: overall speaking I like all features but the chemical entries was so interesting.  

LJ: for me it was so interesting and of course so helpful that it has different possibilities or ways of 

entering search for instance for powdery mildew or find it in the category of fungi or find it in vizigator 

page [KSJ, MKJ, JDJ, KCT, MS agree]  

DML: yeah that is true.  

KCT: yeah it is very nice to go to the thesaurus from different ways and find terms that may be you did 

not find and did not notice in other page.  

JDJ: it is encouraging to use it in the future because different things links terms to each other.  

DML: yeah it is very positive for a thesaurus or a search tool.  

BP: I like everything about the thesaurus. There are so many things that are good.  

LJ: Yeah everything, I mean the cross-linking, explanations, photos and pictures. 

AAK: dislike feature is that you have not completed it and did not put on the web for use to use it. We 

really need it.  

JDJ: I encourage you to continue with it.  

KCT: yeah and specially track application feature is very nice.  

MKJ: and it helps you to expand it.  

DML: when do you put it on Internet and we could have access to it? 

MKJ: we do not know other helpful tool in this field so we need it and it the one that it is actually good. 

JDJ: yeah, there is a real need for this thesaurus.  

SLJ: I think it is demanded if you put other kinds of photos or picture. Photo of plants like photos taken 

by microscope, that is useful for how it grows or something like that.  
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KSJ: you could have different series of photos then you can show the symptoms, see about what 

organisms cause these symptoms.  

JDJ: yeah that is good idea KCT: yeah I agree  
DML: when do you expect the thesaurus be published or put it on Internet, do you have any plan? 
 
 
 

 

 

 





Appendix 27 

 449 

Appendix 27: An example of suggested alternative terms by experts 

This appendix shows the filled out form by experts for suggesting alternative terms that 
is related to their research statement.  
 

Term Alternative terms Additional information 
Head blight Fusarium head blight 

Gibberella zeae 
Head scab 
Scab 
Tombstone 

Description: 
It affects the developing heads of small grains 
directly, and yield losses that exceed 45 
percent are common during years when 
disease is severe. 
 

Wheat  Triticum spp Disease of other crops:  
oat, corn and other small grains 

Barley Hordeum vulgare  
Fungicide  Other fungicdes for control disease: 

Surfactants, such as Induce or Silwet, 
tebuconazole 
Fludioxonil, and mancozeb 
 

Benomyl Commercial names: 
Benex, Benlate, Benosan, 
Fundazol 

It is a benzimidazole fungicide 

Tebuconazole fenetrazole terbuconazole 
terbutrazole*; ethyltrianol 

 

Fusarium 
graminearum 

  

Other facts on disease: 
It produces two major toxins: 1) deoxynivalenol (DON),also known as vomitoxin and 
2)zearalenone also known as phytoestrogen 
Environmental conditions: 
It is favoured by humid conditions during flowering and early stages of kernel 
development. 
Resources: 
Jones, R. K. 1994. Managing Fusarium head scab for 1995. Plant Pest Newsl. PPST 17:100-102. Minn. Ext. Serv. Univ. Minn. St. Paul. 
Jones, R. K. 1999. Seedling blight development and control in spring wheat damaged by Fusarium graminearum group 2. Plant Dis. 
83:1013-1018. 
Jones, R. K., Belmar, S. B., and Jeger, M J. 1987. Evaluation of benomyl and propiconazole for controlling rice sheath blight. Plant 
Dis. 71:222-225. 
Jones, R. K., and Mirocha, C. J. 1999. Quality parameters in small grains from Minnesota affected by Fusarium head blight. Plant Dis. 
83:506-511. 
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Appendix 28: The list of terms in the Plant Pathology thesaurus  

 

This appendix shows the list of terms in Plant Pathology thesaurus. The list is 

constituted of content analysis of experts research interests and search statements, terms 

suggested by experts for expanding the thesaurus, terms selected from the Agrovoc 

thesaurus and terms extracted from the introduction to the domain: known facts and 

etiological phases, the disease triangle paradigm and literature.  

 

Terms are asterisked as below: 

*      Terms extracted from Agrovoc thesaurus 

**    Terms that are concept category and sub-category in the thesaurus 

***  Terms found out from literature 

 

Non-asterisked terms are suggested terms by experts. 
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Appendix 29: The most important relationships advised in standards and 
used in thesauri 

This appendix shows the most important relationships, which are advised by American 
and British standards, and the most common relationships that are used in thesauri.  
 
 
Relations Description 

SN 
 Scope Note 

 
Explain or define a term or otherwise Indicate how and where it should 
be used. In British Standard (1987), it is advised to use DEF to refer to 
definition of term where scope notes are used for indicating how to use 
terms 
 

USE or U 

 
A reference from a non-preferred term to a preferred term. (Sometimes, 
e.g. INSPEC thesaurus (1993) termed ‘lead-in’terms or ‘cross-
reference’) 
 

UF, Used For or Use For 
 
A reference from a preferred term to a non-preferred term 
 

Parenthetical qualifiers 

 
Devise used to distinguish between different meanings of a word 
(homograph/homonym relationship). 
Example:   Cells (biology) 
                  Cells (electric) 
 

NT  
(Narrower Term) 

 
A reference to terms which are more general in scope 
 

 
- NTP 
(Narrower Term Partitive) 

 
Narrower terms which are parts of the containing class 
Example:   Corolla 
                            NTP: Petals 
 

 
- NTG 
 (Narrower Term Generic) 

 
A special category of NTG, Narrower terms which are kinds of the 
containing class 
Example:   Birds 
                           NTG: Chiffchaffs 
 

 
- NTI  
(Narrower Term Instantive) 

 
Narrower terms which are instances of the containing class 
Example:   Rices 
                            NTI: Wild ricees 
 

BT (Broader Term) 
 
A reference to terms which are more general in scope 
 

 - BTP   
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(Broader Term Partitive) Broader terms which are parts of the containing class 
Example:   Colchester district 
                            BTP: Essex 
 

 
- BTG  
(Broader Term Generic) 

 
Broader terms which are kinds of the containing class 
Example:   Belt conveyors 
                            BTG: Conveyors 
 

 
- BTI  
(Broader Term Instantive) 

 
A special category of BTG, Broader terms which are instances of the 
containing class 
Example:   Chartres 
                            BTI: French cathedrals 
 

RT (Related term) 
 
A refernce to a term which is related in some way orher than BT or NT 
 

TT (Top Term) 

 
The general subject area in which a term occurs. (Sometimes, e.g. 
UNESCO thesaurus (1993) termed MT (Micro Thesaurus).  
Example:   Vocal music 

3.55 performing arts 
 

HN (History Note) 

 
Information about when terms were dded or amended and other editorial 
details of that kind (The ANSI Standard recommends recording this 
information separately in history note. In other standards it is adviced as 
scope note). 
Example: Transit time noise 
                       HN: Invalid term. After 1981 Random noise used. 
 

Rotation index 

 
Alphabetical index, each word in a phrase is an access point 
(Syntagmatic relations). 
 

Thesaurofacet 
 
Facet applied in a thesaurus (Paradigmatic relations) 
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Appendix 30: PP-file introductory session on thesaurus concept 
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Appendix 31: The list of evaluated software for the development of 
thesauri 

This appendix shows the list of evaluated software for the development of information 
retrieval thesauri. This list is concerned with stand-alone thesaurus software. It gives the 
name of the oftware and software’s provider. 
 
 
 

Software name Provider name 

A.k.a Synercon Management Consulting 

Amicus Thesaurus LBA Consulting Partners Limited 

BEAT Josep Sau 

Classification Editor Tikit 

Cognatrix LGO Systems 

domainREUSER The Reuse Company 

IC INDEX AGI-Information Management Consultants 

Lexico Project Management Enterprises 

MIDOS Thesaurus Progris 

Multilingual Thesaurus (MLT) OPI - Information Processing Centre 

MultiTes Multisystems 

OSTI Thesaurus software package Energy Science and Technology Software Center 

SchemaServer Schema Logic 

Semaphore Taxonomy Manager  APR Smartlogik 

STRIDE Questans 

SuperThes Federal Environment Agency, Austria. 

Synema Syndetics Research 

TAT (Thesaurus Administration Tool) European Parliament 

TCS-8 Liu/Palmer 

TemaTres Bibliotecología y Ciencias de la Información 

TERM MANAGER Cardbox Software 

Term tree Tony Gill 

Term Tree 2000 A.C.S. - Active Classification Solutions 

Thesaurus Builder Trias Politica 

Thesaurus Master Data Harmony 

TheW and THSRS Timothy Craven 

THSAR MaxThink 

Trias Politica Thesaurus Builder Trias Politica 



 

 

 

 


