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Abstract

Introduction. The objective of this study is understand the information needs that businesses have while seeking Library and Information Science professionals and
analyse how they formulate those needs.

Method. The analysis is performed by examining the professional skills and capabilities demanded in job offers published. A total of 1,020 job offers collected from a
Spanish employment agency Website have been analysed for the period between 2006 and 2008.

Analysis. Knowledge representation techniques using thesauri have been used for the automatic content analysis based on natural language processing. Data extracted
from the corpora have been analysed stafistically.

Results. Results of this study indicate a demand for skills related to technological advances and the management of electronic resources as well as to technical aspects
associated with the Informatics domain. The knowledge of languages and the possession of an academic title represent essential factors in the job offers.
Conclusions. This method permits the identification of changes in the information needs and the contexts inherent to the profession. The advantage of using thesauri
permits other research groups to reproduce the results. The re-use of semantic categories, common to other fields, facilitates the reproduction of this method with other
occupational groups or social roles.
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Introduction

The principal task of information professionals is to satisfy the various information needs of users in different contexts, studying their requirements, their seeking habits and their management and
use of information. According to information behaviour researchers, information seeking behaviour analysis is the study of the 'activities a person may engage in when identifying their own needs
for information, searching for such information in any way and using or transferring that information' (Wilson 1999: 249).

To date, information seeking behaviour research has the creation of models using quantitative or qualitative methods. Data are collected by interviews (structured or unstructured), questionnaires,
observations, etc. User groups are usually created starting from different occupational groups, social roles, or demographic groups. One of the groups most studied has been library users, but in
recent times new user behaviour research has put under scrutiny user behaviour in the field of informatics. In this field, methodologies were initially centred on studying the relationships with the
interfaces of information systems, but recently more attention has been drawn to behavioural studies on the use of the Internet with different methodologies and user groups (Choo e7 o/ 1998;

Rodden ef o/ 2007).

Some of the contextual parameters of information behaviour are: information goal, knowledge and skills, roles, engagement or work tasks (Freund e7 a/ 2005). In other words, understanding a
profession's information seeking behaviour involves the study the users' roles, skills and tasks. Information and communication technologies, and especially internet technologies, have caused
changes in the employment market which in turn have directly influenced the requirements of the knowledge and dexterities that graduates in the field of library and information science need to
possess (Zhou 1996; Xu 1996; Khurshid 2003). As the domain evolves the perception of the roles assumed by professionals, change. According to Fourie (2006: 1) L/S professionals need to be
confident that they can prepare for new challenges, deal with information anxiety and information overload and claim new professional roles'.

In 1993, Sanz (1993) underlined the alarming scarcity of these studies in business. This author points to the work done by MacNabb at Queen's University and a project carried out by Spanish
National Research Council, in which the differences in information needs in the business context were confirmed. Since then most of the research may be seen in the corporate and business domain
(Bigdeli 2007; Yousefi 2007; Ikoja and Ocholla 2004). These studies were performed through interviews, surveys and questionnaires which could present a certain bias (Fowler 1993; Wiseman 1972;
Crawford 1997; Naftali 1982) and impede their reproduction and extension.

Research results dating as far back as 1998, indicated an extension of the employment market towards the information technologies sector (Tabah and Bernhard 1998). Other authors (Albitz 2002;
Khurshid 2003; Quarmby e7 o/ 1999) have focused their investigation on the skills and knowledge required in the job advertisements. Results suggested that the most appreciated skills were the
management of electronic resources, information search, database design and the creation of HTML documents. All these associated with skills in the informatics domain (Quarmby ef o/ 1999; Albitz
2002). In Khurshid's studies (2003), metadata schemes such as Dublin Core, the Text Encoding Initiative (TEI), Extensible Mark-up Language (XML) and the Resource Description Framework (RDF)
acquired a great importance in the employment offers, because university libraries with large document collections demanded this type of knowledge.

The objective of this study is understand the information needs that businesses have while seeking Library and Information Science professionals and analyse how they formulate those needs. Our
research was guided by the following questions:

1. Isit feasible to determine the information seeking behaviour of the employers and the information needs of the labour market, by examining job advertisements?
2. Do the roles, skills and tasks required from information professionals in the labour market present, currently, any particularity?
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3. What is the interrelation amongst the different parameters and contexts? For example, does increasing the demand for informatics knowledge, augment the need for other factors?

The method applied in this study is herewith explained. The method of data compilation and the creation of the resources needed for the performance of the analysis are also detailed. Then, the
results are presented, in which the distinct roles, skills and tasks are analysed. Moreover, a study of the interrelationships amongst the distinct parameters is realized and finally, the conclusions
are presented.

Method

The market's information needs have been studied using an unobtrusive observation methodology, based on a mixed analysis (qualitative and quantitative) of job advertisements seeking
information professionals. This approach shows employers' and headhunters' information behaviour when they seek such professionals through job advertisements.

Phases of this study include:

1. Information sources: selection and development of a job advertisements corpus, as source of information.
2. Thesaurus development and enrichment: development of a thesaurus, with the domain's terminology about a specific work role, along with the tasks and skills involved in this role. In the
case that a domain thesaurus is not available, this phase is realized in two stages.
o Development: initially, a thesaurus is developed adapting a similar one or creating one from scratch.
o Enrichment: the thesaurus is evaluated. If it is necessary the thesaurus is adjusted and enriched with the categories and terms required.
3. Content analysis of the job offers by means of automatic indexing using the thesaurus. This step includes a statistical analysis of the main categories of the thesaurus and the correlations
amongst them.
4. Evaluation: characteristics of the information needs are evaluated.

Selection of information sources

The documents used to compile the elaborated corpus were 1,020 job advertisements, in Spanish taken from the documentacion.com.es Website (Leiva and Sola 2008) corresponding to the period
between 2006 and 2008 (the site ceased operations in 2008). This particular resource represented at that time the best communication channel specializing in the domain of library and information
science in Spain. Its main characteristics are: it was dedicated to the Spanish ambit; it was organized by years and months and provided a history of requests, which facilitates temporal
investigation.

Thesaurus development

A study of the information resources related to employment is performed to elaborate the ontological model. The thesaurus contains the academic profiles of professionals in library and information
science. This thesaurus includes concepts, relationships and instances and is composed of diverse taxonomies. It reflects different standardized and ad-hoc classifications, which are united by
relationships and lists of instances. The principal resources that comprise the reference thesaurus were manually established and are listed below:

o Knowledge. Using the Library and Information Science Thesaurus of the Institute of Scientific and Technological Studies (previously known as CINDOC), we have extracted the terminology
relative to library and information science and other related domains. We have based our work on 1,480 terms from this thesaurus, which are distributed in seven categories: /information
science: history, theory and systems; documents and information sources; information science research and methodologies; professionals and users; information representation and
retrieval information systems and; information technologies. Knowledge categories that have been selected were: information science sources; information science research and
methodology; information representation and retrieval: information systems and information technology; and academic degrees(Mochon and Sorli 2002).

o Competences. transferable competencesand specific competences. The transferable and specific graduates' competences which have been selected to be incorporated in the reference
thesaurus come from the proposed classification in the library and information science White Paper of the Agencia Nacional de Evaluacion de la Calidad y Acreditacion (2004).

o The professional profile of library and information science graduates. Analysis of the employment demand managed by the Centre for Information and Orientation for Employment of
Complutense University of Madrid (2005).

o The IS0 639-1(2002) code for the representation of 187 language names.

o Skills elaborated ad-hoc, used by human resources, were also added as a category.

Enrichment of the thesaurus
After some initial tests it was realized that the thesaurus was not up to date with the necessary skills' terminology and this impeded the automatic identification of terms in the job advertisements.
So, 479 terms (in Spanish) were added to the thesaurus based on the frequency of those terms in the White Paper(ANECA 2004) and the number of job advertisements that contained those terms.

Some examples include: matural language processing, ontology, usability, digitization, content managers, CMS, Joomla, Wiki, Moodle, SEU, search engine positioning, semantic weband RSS.

Also, a new category was created that included skills required by human resources and did not exist in the White Paper. For example, charisma, customer care, commitment, efficiency and
methodical character. Those terms added were relocated within the thesaurus to generic categories that could incorporate them depending on their predominant meaning in the job offers.

Content analysis of the job advertisements

QDA Miner and WordStat software have been used to process the advertisements. By indexing the documents with the thesaurus we obtain the terms that appear in the documents along with their
frequency and co-occurrence. In this study, one of the main characteristics of this content analysis and automatic indexing system is the identification of compound terms and the use of the thesaurus
during indexing. Grouping the terms based on semantic relationships allows the frequencies and the co-occurrence values to relate to concepts and not to fokens.

Evaluation

The analysis of the employment offers is realized in levels one, two and three of the hierarchy corresponding to knowledge and competences. We have established three types of competences:
transferable competences, specific training competences in library and information science and competences used by human resources professionals. Result values are presented as a percentage of
documents. A cluster analysis is performed on the job offers and the course descriptions to obtain the relationships amongst the thesaurus's families. Then, the matrix co-occurrence between
knowledge and competences is analysed and finally an analysis of the results is performed without aggregating the various thesaurus categories.

Results and discussion
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Reference thesaurus elaboration result

The reference thesaurus is formed of 1,850 terms distributed in twelve categories to represent knowledge and competences. In the hierarchy, knowledge and competences are differentiated as
separate concepts to analyse their representation inside the job offers.

Competences

The first results of the automatic process illustrate the most generic competences. In figure 1 we can observe how transversal competences are the ones that acquire greater importance in the job
offers, even surpassing specific graduate competences. An analysis of the transversal competences’ subtypes, illustrate that the most required transversal competences are the instrumental
competences which greatly exceed systemic and personal competences (figure 2).

It is important to note that the sum of instrumental, systemic and personal competences in Figure 2 exceed transverse competences in Figure 1. This is because various competences may appear in
the sume employment offer and so overlapping may arise.

50%
4005
30%
20% -

10%

Competences used by
Human Resources

Library & information science
training competences

Transferable
competences

Figure 1: Competence types
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Figure 2: Transferable competences

Type Competences Advertisements (20)
Instrumental Computer skills in the field 37.80%
Instrumental Knowledge of a foreign Language 37.4%
Instrumental Organizational skills 8.3%
Systemic Initiative and entrepreneurial spirit 5.6%
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Instrumental Capacity to analyse and synthesize 2.3%
Systemic Creativity 1.7%
Systemic Self-learning 1.5%
Instrumental Oral and written communication in native language 1.3%
Personal Teamwork 1.0%
Personal Interpersonal communication skills 1.0%
Instrumental Information management skills 0.4%
Instrumental Decision making 0.4%
Systemic Leadership 0.2%

Table 1: Transferable competences subtypes found in job advertisements

Within transferable competences, instrumental competences stand out over personal competences and systemic competences. They acquire a particular relevance in the job offers because they
include the kmowledge of foreign languages and computer skills in the fie/d. Advertisements appear to give more importance to the computer skills in the field and to knowledge of a foreign
language (Table 1). The languages in demand are: German, Spanish, Catalan, French and especially English. Moreover, in Table T we can notice standing out the transferable competences:
organizational skills, initiative and entrepreneurial spiritand capacity to analyse and synthesize. The rest of the values in the table appear scarcely represented. This low level of representation
could be caused by the brief description of the employment offers.

Knowledge of the professional ..
Information technology-..
Information analysig and representation
Identitication and evaluation of ..
Production and editing techmques
Marketing techniques
Information search and retrieval
Project management and planning techniques
Interaction with producers, users and clients
Information elaboration and difussion
Installation techniques- Fitting and...
Preservation, conservation and physical..
Library techniques
Inform. technology- Informatics
Research techniques
Archiving techniques
Management of collections and libraries'. .
Administrative management techmologies
Legal framework in inform. management
Information orgamzation & storage
Commercial techniques

0,0% 10,0%  20,0%  30,0%  40,0%

Figure 3: Library and information science competences in job offers

The specific library and information science skills that appear in the advertisements are illustrated in Figure 3. The skills standing out are: Know/ledge of the professional environment in libraries
and information science, information technology - telecommunications; information analysis and representation and dentification and evalvation of information sources and resources.

Knowledge

Table 2 contains the principal families related to thesaurus knowledge, along with examples. These categories group together hundreds of specific terms.

Generic Descriptor Specific Descriptor Examples

Information Technology (“Tecnologias de la

- Library computing, hardware, software, Internet
Informacién”)

Libraries and archives (types, services and

Information Systems (“Sistemas de Informacién™) techniques), documentation centre
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Science and Technology (“Ciencia y Tecnologia™)
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academic disciplines (medicine, semantics,
engineering, ...)

Information Representation and Retrieval
(“Representacion y Recuperacion de la Informacion”)

control languages, thesaurus, cataloguing,
information representation, IRS, retrieval evaluation,
retrieval models

Documents and Information Sources (“Informacion.
Documentos. Fuentes de Informaciéon™)

information flow, sources, resources, business
intelligence

Information Science Research and Methodologies
(“Investigacion y Metodologia Documental™)

bibliometrics, citation analysis, statistics, research
methods

Information Science: History, Theories and Systems
(“Ciencias de la Documentacion: Historia, teorias,
sistemas”)

scientific policy, archivist theories, library science
theories

Table 2: Knowledge families: generic descriptors and specific examples

Intormation technology (IT)

Information systemms (ISys)

Science and Technology (S&T)

Information representation & retiieval (IR)

Documents & Information sources (SO)

Information Science research and
methodologies (ISR)

Information science: history, theory and
gystems (IS)

‘II|||E

50% 60% T0%

Figure 4: Representativeness of the skills' generic descriptors
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Figure 4 illustrates the relevance of the skills and knowledge according to their presence in the advertisements. This figure shows some generic categories of skills and the number of documents
that reference these skills. We have observed that the jobs are not always described using a technical vocabulary for the respective domain. On the other hand, in the advertisements the importance
of information technology and information systemsis often over-emphasized. The theoretical content which is often related to research is rarely present.

Table 3 illustrates some examples of skills at a more specific level. The objective of this table is to show how the thesaurus has been structured and what kinds of terms have been added to it. Terms
that did not exist in the original resources but were found in the advertisements were added to the thesaurus during its elaboration phase. The first column holds the name of the specific descriptor
prepended with the initials of the family (or generic descriptor) in which it belongs added to the beginning (note Figure 4). Column 2 contains specific descriptors of the generic descriptor in the
respective row of column 1.

Descriptor

Examples

Information technology—software

office automation, programming languages, CMS,
positioning tools, SEO

Information technology—Internet

HTML, XML, metadata vocabularies, Web architecture,
semantic Web

Science & technology—science disciplines

aero spatial sciences, earth sciences, semantics, geology

Information representation & retrieval—Information
representation

cataloguing, ontologies, indexing, abstracting, content
management

Information technology—library computing

MARC21, databases, digitizing, usability, accessibility,
library automation

Information systems—archives

administrative archives, municipal archives

Documents & information sources—documents

video, films, books, journals

Information systems—library techniques

library management, library use
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Information science research—research methods

case study, user survey, scientific output

Information systems—libraries

digital library, school library

Information science research—statistical methods

statistics analysis, sampling

Information systems—archiving techniques

library stocks classification and arrangement

Table 3: Skill subtypes (terms added appear in italics)

IT\Software

IT \Inteinet
S&T\Science dizciplines
IR \Information representation
IT\Library computing
ISys\Arcluves
So'Documents
ISys\Library techniques
ISR'\Research methods
ISys\Libraries
ISR\Statistic methods

ISys\Archiving techniques

0%

10% 20% 30% 40%

Figure 5: Level 2 demanded skills

Figure 5 illustrates the skills most demanded for the jobs. The importance of skills associated with software, /nternetand library computingis clearly represented at this level. These technical skills
are prerequisites in seeking a job. However, the fact that the job offers are published in a Website could imply a certain slant towards those variables.

To dig into concrete skills in demand, we have extracted the most frequent terms as a percentage of the number of cases. Without grouping into generic categories or synonyms, the following figures
stand out in the list. In Figure 6, the required language skills are presented. In Figure 7, skills in management and editing of digital and Web content are presented, along with other desired
knowledge. In Figure 8, we illustrate knowledge and skills related to information retrieval and optimization. Finally, in Figure 9, knowledge centred on information technologies and programming
languages is presented. In all these cases, the great importance of technologies, especially those related to the /nternet, office avtomation, data bases and content management, is made apparent.

Enghi=h

Catalan

French

German

Ttalian

Basque

Portugnese

0% 5% 10%

15% 20% 25% 309% 35%

Figure 6: Skills in languages
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Web portals
Accesibility
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Figure 7: Skills in management and edition of digital and Web content
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Figure 8: Skills in retrieval and optimization

http://informationr.net/ir/15-4/paper441.html



A study of labour market information needs through employers' seeking behaviour Page 8 of 10

Oftice

Database
Informatics
HTML

Office automation
Excel

Word

Access
JavaScript

SQL

0% 5% 10% 15% 20%

Figure 9: Information technologies and programming languages

To test the relationships amongst knowledge and skills we analyse the similarity matrix to identify clusters. We select the phi coefficient to measure similarity because: 1) it takes into consideration
the documents that do not have any occurrence of any of the two elements; and 2) it is not sensitive to the direction of coding.

Information sciences: history, theories

Slkalls in documents and information sources
Skills i information representation and retrieval
Information science regearch and methodologies j o

Science and Technology

Professionals and users

Competences uged by Human Resources

Specific traning competences in LIS —————— —

Transverse COlllpEte]lCES —]

Skills in information technology -

Slalls in information systems

Academic title

Figure 10: Tree diagram of qualifications and skills in job offers

In the dendrogram in Figure 10, a cluster is observed that separates the possession of an academic title from the rest. Within the skills we notice that skills in information technology, the
transferable competences e.q., Fnglish language abilities), specific training competences in library and information science and the competences used by human resovrces (e.q., customer care or
orientation fo resulfs) are united and have a higher frequency. On the other hand theoretical skills and skills specific to the discipline remain separated.

Knowledge
Archives|Libraries of_a _Sm_en_ce Library Internet Informatl(?n Software Markgtlng Acafjemlc
foreign |disciplines| comp. representation. techniques title
lang
Libraries 42
Knowledge of
a foreign 77 42
language
Science 87 68 144
disciplines
Library 56 37 102 100
computing
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Internet 74 55 317 243 266
Information 63 84 104 164 113 225
representation
Software 96 48 260 206 195 725 152
Marketing 11 2 133 29 25 162 24 95
techniques
Academic title | 181 244 201 275 171 362 353 322 54
Users 53 152 44 99 71 103 115 71 4 391

Table 4: Concurrence of knowledge and competences in job offers

Table 4 presents the concurrence of knowledge and competences most demanded in the job offers. Term frequencies with more significant values in respect to the other categories have been
formatted as bold. Categories with smaller frequencies have been eliminated for brevity. The #ransferable competency of the knowledge of a foreign language, the possession of a relative academic
title and the knowledge of information technologies (/nternet, software and /ibrary computing) do stand out. It can be deducted from the table that knowledge in archive and library science is
frequently associated with the possession of an academic title. The knowledge of languages and the possession of an academic title represent the two essential factors in the job offers. The
importance of Internet is again decisive especially along with knowledge of languages, software and marketing technigues. 1t is important to point out, that important concepts such as search engine
optimisation toolsand search engines positioning are not included into marketing technigues even though they are related.

Conclusions

The information needs of businesses requiring library and information science professionals to search for information have been approached, through an unobtrusive observing methodology, using
the analysis of employment offers published in Websites addressed to this sector.

Skills and knowledge that library and information science professionals should have, as those are shaped by employers' demands, seem to have their own characteristics. These characteristics do
not seem to reflect the typical role of a librarian or an archives expert.

transferable competences are the ones that acquire a greater relevance in the job offers (43%). Within the transferable competences, instrumental competences stand out because they contain
competences relative to the knowledge of a foreign language, to skills relative to the discipline studied and to organizational skills. This underlines the importance of the knowledge of languages to
access the job market in the library and information science domain.

The concurrency matrix shows the value that the employers grant to an academic title (mainly in library and information science). An interesting datum is given between marketing technigues and
Internetwhich when analysed points to what seems to be new tasks for information professionals: Web positioning and search engine optimisation. \nformation technologies as can be seen in the
concurrency matrix are strongly related to the knowledge of Internet and software, or /nternetand Jibrary computing.

The readjustment of a thesaurus for the analysis facilitates the reproduction of results. Also, it permits the identification of changes in the information needs and the contexts inherent to the
profession. Moreover, the advantage of using thesauri permits other research groups to reproduce the results and improve the thesaurus until a shared conceptualization is achieved. The extension
of the vocabulary and the reuse of semantic categories common to other fields, permits in its turn the reproduction of this method with other occupational groups, social roles, or demographic

groups.

The authors consider that this unobtrusive approach is complementary to questionnaires, surveys and interviews which are typical to information behaviour studies.
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