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The research endeavour is a way of life, not merely a vocation or an occupation...

I don't consider my being a researcher a profession; it's my 1dentity, just as much as my
being a Hungarian born Israeli Jew is, as intensely so as my being a man, and not a
woman... It's part of what I am... I get up in the morning with my material, I go to
sleep thinking about it; I constantly ask myself questions on it, I'm concurrently the
actor and the audience of this play... I don't think that apart from a sexual liaison any

other relationship can be as intimate as that of the researcher's with his maternial...

The professor of social welfare interviewed for the study
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Abstract

This thesis looks at the information component of the research endeavour at a particularly interesting
point in time, when strikingly new developments in both the scholarly world and its information environs
cast doubt on the validity of anything and everything we have traditionally been holding true as to
academic researchers' information needs and practices. Indeed, the host of societal demands driven
transformations in the organisation, values and practices of scholarly knowledge production of recent
years, coupled with the technology-enabled, rapidly evolving opportunities for creating, accessing and
communicating information suggest that neither researchers' information needs, nor their attempts at
meeting these needs could conceivably remain untouched. This state of affairs has been the impetus for
undertaking the re-examination reported here of our long-established notions concerning scholarly
information needs and practices.

The study sets out, therefore, to investigate, analyse and systematically describe the information work of
researchers in academe of the knowledge society. This, with the express aim of achieving a
comprehensive, state-of-the-art portrayal of the generic, as well as the disciplinary and/or age specific
information needs and corresponding information behaviour of today's university-based researchers.

Towards this purpose, the thesis integrates three inter-related elements: a user-centred theoretical
perspective, proposed by Nicholas (1996, 2000), which views an information need as having eleven
different dimensions; a state-of-the-art review, based on the literature; and a hybrid, field research project,
conducted at the University of Haifa, Israel, comprising two consecutive stages, a two-phase qualitative
stage of interviews, and a quantitative stage of a questionnaire survey. Thus, the theoretical perspective
and the insights offered by the published literature in the field combine with the data collected for the

present undertaking to inform the research questions.

Unravelling the complex picture of contemporary academic researchers' information needs has proven to
be an undertaking of exceptionally wide scope. Not only does it look at an entire information community,
but also, utilising as it does the eleven-pronged analytical framework for assessing information needs,
developed by Nicholas (1996, 2000) on the basis of his conceptual approach, it also took a far more
comprehensive view of the concept of research-related information need than other field-based

investigations.

Endeavouring to draw an overarching portrayal of the information needs characterising today's academic
researchers, the thesis opens, therefore, with the rationale for the investigation, its aims, scope and setting.
Then it proceeds to recap our traditionally held notions concerning scholarly work and its information
component by reviewing the literature depicting the socio-cultural context of the scientific enterprise.
Next the theoretical foundations of the investigation are delineated, followed by a detailed account of the
field-work based insights gleaned into the information component of academic research work. Then all of
the information presented is interpreted in the light of the research questions, for a comprehensive
portrayal of contemporary researchers' information needs and practices to materialise.

As surmised, many elements of the present-day, research-associated information work, as they emerge
from the findings of this investigation, comprise changed or changing features. Nevertheless, the overall
picture bears testimony to the continued existence and relevance of those core scholarly information
needs, which are dictated by the basic professional values of academics and their discipline-specific
research work conventions. Thus, today's researchers may define their information needs in terms of the
changing realities of conducting research in academe of the knowledge society, may more or less happily
embrace information work practices, which involve novel responses to the new challenges posed to them,
but their fundamental information needs seem to have remained by and large unaffected by the recent
upheavals in the scholarly world and its information environs. Indeed, the present study re-affirms yet
again that the inter-disciplinary differences in analytic processes and research work-habits, stemming as
they do from the very nature of the way knowledge grows in each of the knowledge domains, entail
discretionary information needs and uses both on the inter-individual and the intra-individual level. These
needs, summarised here as a generalised profile of scientists, socials scientists, and humanists, whilst
clearly indicative of changing elements in contemporary research-associated information work,
nevertheless bear testimony to the ongoing vital importance of heeding the research-work conventions
rooted specific information needs of the different communities comprising the academic population.
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1. Introduction

This chapter provides an introduction to the comprehensive, state-of-the-art appraisal of scholarly
information needs and practices reported in the present study. First the rationale for the investigation is
rooted in the need to re-visit the information component of academic research work in an era of strikingly
new developments in both the scholarly world and its information environs. Then the overall aim of the
study, defined as investigating, analysing and systematically describing the information needs of
contemporary academic researchers is introduced, and the specific objectives to be attained, as well as the
research questions to be addressed are outlined. Lastly, the scope of the present undertaking is delineated

and its particular setting described.

1.1 The Rationale: The Call for Re-Assessing Researchers’ Information Needs

The research environment and the research process itself have been undergoing, for quite some time now,
dramatic changes, with the recent (and still ongoing) transformations in academe of the knowledge

society, on the one hand, and the constantly evolving opportunities for harnessing innovative information
technologies to scholarly purposes, on the other. True, the essence of the scholarly enterprise, the creative

thinking of the researcher aimed at contributing new knowledge and understanding, has remained
basically unaltered from time immemorial, but the long-established conventions and modes of the
research endeavour seem to have grown very different indeed in response to the concurrent upheavals

both in its social, economic, and cultural contexts, and in its information environment.

The truly remarkable changes in academe seem to culminate first and foremost in the nature of the
present-day scholarly endeavour. Indeed, the traditional armchair thinkers of the past, secreted in their

ivory towers, happily contemplating an esoteric problem for as long as need be to reach a satisfactory
resolution, by now seems to belong to a vanishing (if not already extinct) breed. The academics of today,

at least in the developed countries, where the academic systems, while embedded in national issues and
circumstances, nevertheless share common realities (Altbach, 1997; Farnham, 1999b), have to be far
more pragmatic, faced as they are with the challenges of the changing higher education scene of the

knowledge society.

Under the conditions of this brave new world, where knowledge has become a de-personalised,
deterritorialised and globalised commodity, universities, no longer the exclusive producers of knowledge,
are being forced to implement new regimes of management that more closely resemble businesses than
the traditional sites of unaccountable knowledge, competing with each other for students, star professors
and their share of the state’s diminishing budget (Delanty, 1998). The resultant atmosphere of constant
financial pressures has contributed to relentlessly increasing demands for faculty accountability,
accompanied by questions about the relevance of much academic research, which, in turn, have been
linked to demands that professors teach more and devote more of their time to ‘reaching out’ to society at

large.
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This novel concept of scholarship does not seem to have found much favour among the professorate,
many of whom seem to be of one mind with Podgorecki (1997) in claiming that whereas the scholars of
yore were free to think, their present-day counterparts are busy instead serving on numerous committees,
resisting the onslaught of students demanding to be given higher marks than they deserve, and straining
their inventiveness to outwit peers in writing myriad application forms. In fact, Rice (1996), in his
analysis of 'the new American scholar' (which, not very surprisingly, seems to be just as true of scholars
elsewhere in the global village) asserts that contemporary academics are ‘under siege’: caught between
the times, they are held to an earlier era set of performance criteria based on the concept of scholarship as
specialized research, reinforced at every turn by their graduate school experience, and at the same time

expected to respond to the imperatives of a vigorous change agenda.

Moreover, this different atmosphere in the scholarly world is coupled with profound changes in the
information environment, felt in academia no less, and probably more than elsewhere. The background
facts are too well-known to need much elucidation: by the beginning of the third millennium we are in
danger of drowning in a sea of information (to use the expression which, although by now a
commonplace, if not a platitude, nevertheless best encapsulates the situation), despite the fact that this
over-abundant supply of information is more accessible than ever in terms of scope, speed and ease. The
computer-aided accumulation of data allows for the ongoing creation and easy management of a dynamic,
growing knowledge base, which is so wide-range, that it is all encompassing. Seekers of information have
at their disposal an unprecedented array of information resources, inclusive of the enormous variety of
formal and informal sources on the Internet. So much so, that the sheer volume of relevant information
available can sometimes be overwhelming even for academics, who need to keep abreast of new and key
research in their fields. True, computer applications can be of immeasurable help in easing the problems
of locating, accessing and retrieving relevant information, but they present a host of new problems,

especially in the conservative milieu of higher education. Thus, as the Report of the U.S. National

Enquiry into Scholarly Communication (1979, p. 32) prophesised so aptly more than twenty years ago,

"the scholar’s essential work is still done with the mind; that will be just as difficult as ever — perhaps

more difficult because there will be more possibilities and more information".

The parallel development of these strikingly new orientations in both the scholarly world and its
information environs puts in quandary the validity of anything and everything we have traditionally been
holding true as to the information component of academic research work. After all, with fundamental
aspects of the research enterprise of the knowledge society so radically changed, the unassailability of our
long-established notions concerning scholarly information needs can hardly be taken for granted. Thus, it
is crucial that we make a new diagnosis of researchers’ information needs: if we unwaveringly go on
basing the thinking which goes into the planning and provision of scholarly information services on
customarily held concepts, we take the risk of squandering scarce resources on systems and services,
which may turn out to be less than wholly appropriate. And that is not even the worst of it, for if the
actual information needs of today's researchers are not properly identified, and in consequence cannot be
satisfactorily met, the ensuing damage to the scientific endeavour may truly be of far-fetching
implications. Thus, a study devoted to a comprehensive re-examination and re-assessment of the various

aspects of contemporary researchers’ information needs appears to be a very timely undertaking indeed.
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1.2 Aims, Objectives and Research Questions

The aim of this study is investigating, analysing and systematically describing the information needs of

contemporary academic researchers.

Its objectives are:

e To achieve a state-of-the-art appraisal of scholarly information needs, as these have crystallised
in response to the concurrent developments in both the scholarly world and its information
environs.

o To identify current information work practices in academe, focussing on the perceived suitability
of electronic, as opposed to traditional, systems and services for meeting scholarly information
needs.

e To identify barriers to academic researchers’ meeting their information needs.

¢ To determine if and how information needs and information behaviour vary among today's
researchers by discipline and/or by age, with a view to identifying the special needs of the

different groups comprising the university community.

Driven by the four research objectives of the study, it thus sets out to pose answers to the following

questions:

e What are the information needs of contemporary academic researchers? To what extent have
previously identified needs changed in today's transformed realities of the research enterprise and
its information environs?

e How do present day academic researchers go about meeting their information needs? What are
their information seeking practices and strategies? What are their perceptions of the suitability of
electronic, as opposed to traditional, systems and services for meeting their scholarly information

needs?
e What barriers do academic researchers of today encounter in meeting their information needs?

e Do information needs and information seeking practices vary among researchers of different

disciplines and ages? And if they do, how?

1.3 Scope

Aiming at unravelling the complex picture of contemporary academic researchers' information needs, the
present study is perforce an undertaking of exceptionally wide scope. Not only does it look at an entire

information community, which indubitably consists of some of the heaviest information consumers, but it

also takes a far more comprehensive view of the concept of research related information need than other

field-based investigations.
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The endeavour to present an overarching portrayal of the information needs characterising the scholarly
population in its entirety 1s in itself a recipe for an investigation of unusual proportions. After all, given
the crucial role played by information in the research enterprise, all productive scholars have information
needs, for it is only through their continuous dialogue with their predecessors and peers that they can
contribute to the advancement of human knowledge. And, of course, these needs vary highly: on the intra-
individual level, with the idiosyncratic circumstances of each and every particular researcher, and on the
inter-individual lever, with the inter-disciplinary differences in analytic processes and research work-

habits, which stem from the very nature of the way knowledge grows in the different knowledge domains.

Further to that, the analytical framework for the assessment of information needs (Nicholas, 1996, 2000),
which has never been put to use for investigating research information needs until its utilisation for the

purpose in the present study, whilst shedding light on heretofore unexplored characteristics of scholarly
information needs, did turn out to necessitate an extraordinary breadth of treatment. Indeed, previous
literature into scholars' research associated information work has focussed from time to time on one or

another characteristic of their information needs from among the eleven identified by Nicholas (1996,

2000), on occasion even on several together. However, a comprehensive representation of researchers’
universal, as well as disciplinary-specific and age-specific information needs and practices, which
encompasses the whole range of information need characteristics discerned, has never been achieved up
to now. The attempt undertaken in this research to do so, does, therefore, fill an unquestionable void,

albeit at the price of a longer discourse than customarily expected.

1.4 Definition of Terms Used

Information needs are defined for the purposes of the present study as gaps in one's state of knowledge,
which, when recognised and found to necessitate remedy, are resolvable through the procurement of
appropriate information. Thus, an information need is to be distinguished from an information want,
which refers to information desired, or an information demand, which refers to information requested

because it is believed to be wanted, or an information use, which refers to information actually consumed.

The term 'information seeking behaviour' denotes in this enquiry the complex activities comprising the

process in which information needs are pursued.

The phrase 'contemporary academe’ and its various synonyms refer in the present study to the
profoundly changed scientific/scholarly endeavour of the knowledge society, with its pragmatic, revenue-

oriented and accountability-dictated principles, as it unfolds in the dynamic setting of the constantly

evolving information environment.

The term 'academic research’ is used in the present undertaking in its widest meaning: the scientific
inquiry component of the academic profession, which, in its quest for advancing human knowledge, aims

at exploring the entire spectrum of pure and applied subject areas. Thus, while the distinctive content,
work styles, conventions and traditions of the sciences, the social sciences and the humanities are

acknowledged (for the definition of 'academic disciplines' in this investigation, see below), the terms
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'academic research', 'science’ and 'scholarship’ are used with a high degree of overlap, as are ‘academic
researchers', 'scientists’, 'scholars' and 'faculty'. However, where specifically required, there are clear

distinctions drawn.

The commonly accepted clustering of the academic disciplines into the sciences, the social sciences and
the humanities serves in this enquiry to delineate three broad disciplinary areas, each of which is
characterised by distinct definitions of what constitutes knowledge, how knowledge grows, and how the
inquiry aimed at extending its certified knowledge base is conducted. When perceived as better
representing the distinction between academic fields, reference is also made to the ‘hard’ to 'soft’
continuum of knowledge areas proposed by Storer (1967) to denote the characterisation of different

branches of science according to the degree to which they are rigorously organised, and therefore
amenable to appropriate assignment of professional recognition. In the same vein, the distinction between
academic fields is at times described in terms of the 'urban’' versus 'rural’ ways of scholarly activity
suggested by Becher (1989), which differentiates between specialisms according to their people-to-
problem ratios and the variations these entail in communication patterns, as well as in the nature and scale

of problems investigated.

The umbrella term 'electronic information sources and resources' is used in this study interchangeably
with 'IT-based sources and resources' to denote information disseminated and archived via computer

storage media, and accessible through computers in stand alone mode and/or connected to communication

networks.

1.5 Setting

The investigation into academic researchers' information needs reported here has been conducted at the
University of Haifa, one of the seven research universities of Israel. It is thus a case study undertaken at a
specific university, in a specific country, which is geographically removed from the world centres of
mainstream research activity. Still, the insights gained into the information needs and information work
practices of scholars at this university should have a significant measure of general applicability to
Western-world academic research populations: the University of Haifa is a well-established, doctorate-
granting institution, located in a developed country, which, typified as it is by an extensive production of

high-level information, is very much part of the international scientific community.

Israel's scientific wealth, to use the apt turn of phrase coined by May (1997) to denote the scientific
research output of a country, compares very well with that of other nations; not, obviously, in terms of
total output, but in terms of performance in relation to population size. Thus, May's (1997) comparative
study of scientific research outputs among several countries, based on Science Citation Index data for the
fourteen year period of 1981 — 1994, reveals that Israel ranks second (after Switzerland) in scientific
papers per person, and third (after Switzerland and Sweden) in citations per person. In the same vein,
Kellerman (2001), building on Cole and Phelan's (1999) data concerning the scientific productivity of
nations in 1987, finds that Israel has the highest numﬂer of research scientists per 1,000 population in a

list of 33 countries, coming in ahead of Switzerland, Sweden, Canada, USA, UK, Netherlands, Denmark,
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Australia, Finland and France, to mention only the first ten. In addition, Cole and Phelan (1999) note that
Israel ranks fourth, following Switzerland, the USA, and Sweden, in the number of the most frequently
cited articles written by research scientists (defined as those who published one or more papers in a

journal included 1n the Science Citation Index), with over 40 citations per 1,000,000 population.

Furthermore, as the former director general of the Council for Higher Education of Israel testifies in 1999,
in an international comparison Israeli higher education occupies a very respectable position: 10™ place
regarding the number of students per capita in postsecondary education, and 7 regarding the proportion
of entering students in tertiary and higher education in an average cohort (after the United States, Japan,
Denmark, Sweden, France, and Germany). Israel stands in third place (after Germany and the UK) in the
number of degrees awarded in mathematics, computer sciences, the natural sciences, and engineering, as
well as in the number of advanced degrees awarded relative to the size of the work force. The national
expenditure on tertiary education in Israel is 1.7 percent of the Gross Domestic Product (GDP), which
places Israel second (after the US) in international comparisons with developed countries. Regarding the
national expenditure per student in postsecondary education as a percentage of the GDP, Israel takes the

first place (at 73.4 percent) among developed countries (Limor, 1999).

It seems then that the level of Israel's scientific achievements are on par with those of other developed
countries, a state of affairs which substantiates the premise of the generalisability of the data gleaned in
the present study. Further to that, the Israeli higher education system is in fact quite typical of publicly
controlled higher education systems elsewhere in the Western world, and the Israeli scholarly scene of
today manifests the aforementioned radical transformations that took place in other economically

advanced societies (to be discussed in more detail in the forthcoming chapter on the background and

context of the present study).

The wider setting of the present study, the Israeli higher education system, currently comprises: seven
research universities and an Open University; twenty-four academic institutions that are not universities -
general colleges, technological colleges and colleges devoted to one profession or discipline — either
publicly supported or private, so called ‘extra-budgetary’ (that is, not budgeted by any government or
State agent); twenty-six academic institutions for the training of teachers; a number of academic programs
at regional colleges, for which universities are academically responsible; and extensions of foreign
universities authorised to operate in the country. All of these institutions provide academic instruction,
but only the universities (excluding the Open University) have a concomitant obligation to research
(Limor, 1999, Shavit et al., forthcoming; Council for Higher Education in Israel, 2003).

Very much in line with the trend towards the massification of higher education in the developed countries
(see in the forthcoming chapter on the context and background of this investigation), the Israeli higher
education system has been expanding rapidly and extensively, When the State of Israel was established in
1948 there were about 1,600 students in institutions of higher education and by the end of the first decade
of statechood the number of students had increased to about 9,000. During the 1960's there was rapid
growth (about 14% per year) in the number of students and in 1970 there were more than 35,000 students
in the higher education system. The rapid growth of student numbers continued during the 1970's and by
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1980 reached 56,000. During the 1980's growth tapered off to about 2.5% per year and in 1990 there were
76,000 students in the higher education system. Since 1990 the institutions of higher education have
expanded their activities significantly. The number of students, at all degree levels (bachelor's, master's
and doctorate) increased from 76,000 in 1990 to 180,229 (not including students in the Open University)
in 2002. Of these, 65.2% were in universities (including students in academic programs in regional
colleges under the auspices of universities), 23.7% were in various colleges, and 11.1% were in teacher

training institutions. In addition, 36,710 students were enrolled in the Open University (Council for

Higher Education in Israel, 2003).

The framework within which the system of higher education in Israel operates is delineated in the higher
education law, enacted in 1958. The law grants complete academic and administrative independence to
the institutions of higher education, although the Council for Higher Education (CHE), which is
responsible for higher education in Israel and acts as the licensing and accrediting authority for academic
undertakings, is able to determine and to some extent control the shape of the higher education sector.
Indeed, serving as a buffer body between the government and academia (Limor, 1999), the CHE is
empowered by law to advise the government on the development and financing of higher education and
scientific research. Through the activities of its permanent subcommittee, the Planning and Budgeting
Committee (PBC) the Council thus also aims at planning the optimal use of the nattonal resources for
higher education. Enjoying a reasonable degree of independence from the CHE itself, the PBC submits

the ordinary and development budgets for higher education to the government; allocates the budgets
provided by the government to the institutions; ensures that budgets are balanced and executed according

to plan; and proposes plans for the coordinated and efficient development of the national higher education

system.

o

The bulk of a higher education institution's funding is demand driven and its student enrolments and
completions are monitored against targets by the PBC on a quarterly basis. Beyond this, the institution
has autonomy over its finances. Universities receive a higher funding rate than colleges for degrees at the
same level in the same field, in recognition of their research role. Universities also receive additional
research infrastructure funding. The allocation of funding to institutions is based on performance, that is,
the objective evaluation of instruction and research output. Thus, as of 2003 the CHE conducts regular
assessments of institutional teaching quality, intended to canvas the entire range of higher education study

programmes offered in Israel in six-year cycles. In addition, although in Israel there are no external or
formal Research Assessment Exercises (RAEs) to enable the distribution of public funds selectively on
the basis of research quality, the PBC regularly collects data from a variety of bodies (ministries,
government agencies, the Central Bureau of Statistics, etc.) and maintains an independent database in an
effort to correctly identify those institutions carrying out the best research. Funding of institutions is
channelled through three streams: (1) the main bulk of the available monies (about three quarters) is
allocated through block grants for both teaching and research based on two thirds student numbers (with
account taken of graduation rates and quality control of teaching) and one third on research indicators

(competitive and non-competitive research contracts, number of doctoral students, number of peer

reviewed articles and their citation rates); (2) around 15 percent of the remaining monies is allocated for

matching endowments and for critical interventions, such as encouraging enrolment in particular
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disciplines according to perceived national requirements; (3) the remaining 15 percent or so is allocated to
the Israel Science Foundation, which in turn funds basic research at higher education institutions, and to

student aid programs (Council for Higher Education in Israel, 2003; Limor, 1999; Mosely, 2000).

It is within this national setting that the University of Haifa, one of the seven research universities of
Israel, strives to fulfil its stated dual mission of the generation of high quality and innovative research and
the provision of first-rate higher education. Offering graduate and undergraduate programs to 14,400
students, in a range of academic fields, the university is organised in six faculties: Humanities, Social
Sciences (including the Graduate School of Business Administration), Law, Health and Welfare,
Education, and the relatively recently established Science and Science Education Faculty. More than 600
tenure-track faculty members comprise the university's academic community, alongside part-time
research fellows, affiliated with the research centres of the university, and teaching fellows (faculty
formally appointed by the university for the purpose of instruction only). However, since the present
investigation aimed at soliciting data specifically on research information needs, it only studied tenure-

track faculty and/or research fellows, whose main concern, by definition, was the research component of

their work.

The technological infrastructure of the campus is fully developed, with all faculty and staff offices

connected to the university network, which is also accessible from home. Electronic mail is widely used

and there is full support for Internet searching 24 hours a day, on and off-campus. The university’s one
central library houses a collection of over 1,000,000 print and non-print items and offers access to a wide

range of information services and databases in electronic format. The library’s Internet-based catalogue
and its ever-growing collection of electronic journals, books and databases are all fully accessible from
within the library, from campus-wide workstations, and for the university community - from the campus

office and from home.

It seems then that Israel's standing among other developed countries, in terms of both its investments and
achievements in producing high-level scientific and scholarly information and in maintaining an
advanced system of tertiary education, render the premise of generalisability from the data gleaned from

the faculty in one of its research universities quite reasonable.

Having outlined the overall aims of this study, explained the call for its conduct and defined its scope, use
of terminology and setting, we can now proceed to place it in context. Thus, the next chapter describes the
background of the present investigation by means of a review of extant knowledge and understanding

pertaining to Its various aspects.

21



2. Background and Context

The attempt to take a fresh look at contemporary researchers' information needs and practices necessitates
recapping first our traditionally held notions concerning scholarly work and its information component;
this, in order to ensure a solid base for comparison in later discussion of developments. Then the current
socio-cultural context of the scientific enterprise needs to be presented, to make it possible to examine
previously identified patterns of scholarly information work within the novel realities of the academe of
the knowledge society and its information environs. Towards this end, this chapter is devoted to an
extensive review of the literature pertaining to the topics under consideration. The review opens by an
overview of the nature of the scholarly endeavour and its information component. The three elements in
academic research Noam (1997) discerns are discussed: the creation of knowledge, the preservation of
information, and the communication of knowledge and information to others. Then the disciplinary-
rooted differences in the conduct of a scholarly investigation are identified, their influence on information
needs iIs delineated, and the resulting inter- and intra-individual variations in researchers’ information
seeking behaviour are highlighted. This is followed by a portrayal of the newly emerging academic
landscape, within which today's scholar strives to align old priorities with new agendas and expectations.
Finally, the chapter concludes with a survey of the literature pertaining to the plethora of issues

surrounding the integration of electronic media into academic research work.

2.1 The Scholarly Endeavour and Its Information Component’

2.1.1 The Nature of the Research Activity

The first major element of research activity according to Noam (1997), the creative element, can be seen
as a process, analogous to industrial or physical processes, in which information is the ultimate product.

Collections of data or other observations are the raw materials, which, combined with the intuition and

reasoning of the researcher are processed to form publications. These become in their turn the raw
material for another cycle of the research process, with some additional increment of knowledge extracted
at each cycle (Burnard, 1990; Garvey, 1979). However, Burnard (1990) proposes a different approach:
she finds that the model of research as a process, with quantifiable, identifiable inputs and outputs, does
not reflect accurately the creating of new knowledge, assuming, as it does, both that all research areas are
either productive or non-productive (whereas experience has shown that what is unproductive in one
historical or social context may not be in another), and that all human knowledge advances incrementally
(whereas sometimes we tend to see further ‘by demolishing the giants who preceded us than by standing
on their shoulders’). Instead, she suggests that we might more profitably regard research as a form of
cultural activity aiming at the extraction of meanings and interpretations from the raw material of

scholarship.

Whichever view of the creative component of the research activity is chosen, it is surely at the very heart

of the scholarly endeavour, a pivotal factor in the researcher’s success - and the one where the direct

' For a more comprehensive treatment of the topic, see: Herman, 2001a, reprinted in Appendix 1
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impact of the all-electronic environment is the least felt. Proceeding from Mortimer Adler’s work on
learning, Crawford and Gorman (1995) explore the relevance of computerization to that part of the
research activity, which takes place in the mind of the scholar. They conclude that among the "four goods
of the mind" on the Adlerian ladder of learning: information, knowledge, understanding and wisdom,
information is the most amenable to computerization. Since information, which can be further subdivided
into data (facts and other raw material) and information (data processed and rendered useful), does not
require the human mind to provide it with meaning, it is eminently suitable for processing and
transmission using electronic technology. However, as we move higher up the ladder of learning, the
human mind becomes vital and the role of the computer is consequently diminished. Knowledge, defined
as information transformed into meaning, can be recorded and transmitted, but the computer is not the
ideal medium for such transmission. Understanding, defined as knowledge integrated with a worldview
and a personal perspective, exists entirely within the human mind, as does wisdom - understanding made
whole and generative. And, of course, being the purely mental processes that they are, they can and

indeed are carried out without the direct support of electronic technology.

The second element of research activity Noam (1997) identifies is the preservation of information. It is, as
Glicksman (1990, p. 342) explains, a prerequisite of every scholarly undertaking: "The scholar must
describe the results of his work in a form which others can interpret faithfully. The scholar whose work is
known only to herself is forgotten, in fact is never ‘known’... Hence scholars should and do take care to
describe their work for peers to critique and use and for future generations to have as reference in their
own work." In fact, Derek de Solla Price (1963) sees the establishment and maintenance of intellectual
property as the motivating force behind scientific publishing. He contends that the scientific paper seems
to arise out of the researcher’s need to lay claim to newly won knowledge as his or her own, and as such,
"only incidentally does it serve as a carrier of information, an announcement of new knowledge
promulgated for the good of the world, a giving of free advantage to all one’s competition" (p. 68).
Garvey (1979) too notes that the creative researchers’ constant reporting on their work is impelled by
strong motives to attain social recognition from their scientific peers for having made an original and
relevant scientific contribution. True, both are talking about the scientist, who is under such intense
pressure to publish ‘fustest and mostest’ because, as Price (1963, p. 68) puts it, "if Michelangelo or
Beethoven had not existed, their works would have been replaced by quite different contributions, [but] if
Copernicus or Fermi had never existed, essentially the same contributions would have had to come from
other people." However, since professional prestige is crucial for researchers’ achieving tenure and
promotion, as well as a standiﬂﬂng among their peers, social scientists and humanists are no less highly

motivated to publish, if not ‘fustest’, then at least ‘mostest’.

It is hardly surprising to find then that scholars have always seen to it that the fruits of their scholarly
efforts were suitably presewed and disseminated. In fact, Noam (1997) traces the preservation of
scientific information as far back as ancient times, when the advent of writing solved the problem of
transmitting information across time and space and led to the establishment of formal information storage

institutions — libraries. However, if, as we have seen, the influence of novel information technology on

the creative, intellectual element in research activity is at most indirect and marginal, its impact on the

preservation element in it is much more strongly felt. Information is no longer preserved and stored only
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in the traditional print on paper form; an increasing amount of material is now appearing first, or only in
electronic form. Digitalisation of older print material into machine-readable form is accentuating this
trend (Oppenheim, 1997).

The advantages of digitalisation for information storage and preservation are well-known - even the most
avid opponents of ‘the madness of technolust’ (so dubbed by Crawford and Gorman, 1995) admit that
coping with the deluge of publications in the modern scholarly world couldn’t have been possible without
the information management capabilities of electronic technologies. Nevertheless, Burnard (1990) and
Kircz (1998) are both quick to point out that at the same time as enhancing the possibilities for
information storage, retrieval and dissemination, innovative technologies have also facilitated the
exacerbation of this flood into a torrent. Marchionini (1995) too, finds that electronic information is both
enabling and complicating. On the one hand, digital information is more accessible — available from
anywhere in the world, but it is less accessible because it is not directly perceivable to humans unaided by
technology. Electronic digital information is simple because it is fully expressed by only two elements
(bits), but it is complex because the many sets of codings necessary for humans to ‘make sense’ out of
digital information allow the same digital code to be represented in many ways; in consequence, words,
numbers, images and sounds can be interchanged — for better or worse. Furthermore, although much
progress has been made in making computers easier to use, the evolution of hardware and software and
the rapid pace of information creation and manipulation mean that for the foreseeable future, significant
material and intellectual resources must be devoted to acquiring, learning to use, applying and

maintaining electronic tools.

In this context, libraries, the traditional agents for the preservation and use of knowledge, are facing

probably the greatest challenges in the history of their existence. Libraries are no longer the only storage-
houses and providers of information, and librarians no longer aspire to be the gatekeepers, the sole
possessors of the keys to information. In fact, in these days of digital information, hibraries tend not hold
physical copies of works, but license access to them, so that it is quite unclear who will have

responsibility for archiving, and the level of trust in archiving arrangements is uncertain. This is all the
more problematic, as digital media are fragile and access to them is dependent on rapidly evolving
hardware and software, which, just as rapidly, grow obsolete (Beagrie, 2003). Lancaster and Sandore
(1997), summarizing the current literature on the subject, warn that academic libraries are in a real danger
of breaking down because they tend to be organized according to a model that is no longer relevant to the
modern world of scholarship. As Noam (1997) observes, when information was scarce and hard to move,
reproduction expensive and restricted and specialization low, scholars came to the information; therefore
information had to be centrally stored and provided in a wide range of subjects. Now, when the volume of
information grows exponentially and the evolution of fields of expertise continues into ever-narrower
slices, comprehensive library collections become increasingly unaffordable; at the same time, electronic
alternatives are increasingly powerful in storage, broad ranging in content and efficient in retrieval. In
consequence, information flow has changed its direction; now it’s more and more the information
'coming' to the scholar, and not vice versa. Indeed, Sack (1986) and Lancaster and Sandore (1997),

thinking along the same lines, suggest we change our perspective: instead of viewing the universe in
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terms of libraries centrally located for users, we need to think in terms of each user being surrounded by

libraries and other information accessing opportunities.

Having taken a look at the impact of innovative technologies on the first two of Noam’s (1997) research
activity elements, we now come to the third element - the communication of knowledge and information
to others. The academic community resembles any other community, inasmuch as it is defined by a set of
common assumptions, a mode of discourse and a way of distinguishing itself from the rest of the universe
(Burnard, 1990), but it does manifest one distinctive feature: its members are particularly strongly
motivated to network themselves both professionally and technically with their peers (Agre, 2000). The
networks so formed are, of course, Derek de Solla Price’s invisible colleges, which, although more central
to the sciences and social sciences, exist in the humanities as well. The invisible colleges give their
members status in the form of approbation from their peers, confer prestige, and, above all, effectively
solve the problem of communication among scholars by reducing a large group to a small select one of

the maximum size that can be handled by interpersonal relationships (Price, 1963).

Garvey and Gottfredson’s (1976) findings, in an extensive questionnaire survey of the scientific
information-exchange activities of several thousand scientists and soctial scientists, conducted by Garvey
and his colleagues (Garvey et al, 1972a, 1972b, 1972¢, and 1972d), lend support to the notion of the
scientific enterprise as a social system, whose salient feature is interactive communication and exchange
of information and ideas among similarly interested colleagues. The social mechanism, which holds this

scientific communication process together, is the interplay of the self-interest of individuals and groups,

controlling one another. The scholars in any area depend on the opinion of other scholars in their field
have of them; they depend on other scholars to provide informatton to enable them to proceed with their
work so that they can earn a good reputation. At the same time they are being depended upon by other
scholars for their good opinion of them. If one scholar pursues his or her own self-interest too far in a
direction incompatible with that of other scholars, he or she will be checked. Social groups obviously

check individual scholars (for instance, editors check and shape the individual scholar) and individuals
can 'control’ social groups (for example, editorial policies may quickly change if scientists important to a
discipline divert their manuscripts to other journals). Garvey (1979, p.2) sums up the ensuing state of
affairs saying: "[thus]...we have the situation where a relatively small group of scientists are reinforcing
one another for successful contributions while at the same time competing with each other to be the first
to proclaim such contributions to the group." Therefore, he adds, the scientists live in two worlds — a
scientific world with its special norms and rigorous communication structure and a separate ‘outside’
world. Agre (2000) also notes the dichotomous nature of the scholar’s world, albeit seeing it somewhat
differently, saying that the research world has a matrix structure: on one axis are the campuses and on the
other axis are the research communities. Indeed, as he points out, scholarly interaction, both on the formal
and informal level, is such an essential part of research activity, that the invisible colleges are in many

ways more visible to the researchers than the physical campuses where they organize their places of work.

Unlike Burnard (1990), who puts forward that the undeniable improvements in scholarly communication,

and hence, scholarly cooperation, are hardly so great as to approximate to a qualitative rather than a

quantitative change, both Agre (2000) and Noam (1997) argue that the impact of electronic developments
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on the flow of scientific information is far-fetching indeed. Thus, Agre (2000) suggests that the advent of
innovative communications media has brought about the invisible colleges’ becoming more and more
real, with research ‘centres’ located on several different campuses and research communities developing
their own network infrastructures, sometimes referred to as ‘collaboratories’, that encode their own

distinctive methods, practices, and concepts.

It seems then, that while the profound changes in the information world of the researchers do not have
much of a direct effect on the creative component of their work, the impact of these changes on the
preservative and communicative aspects of their scholarly activity has been rather significant. However,
before we can examine to what extent the conduct of research has been revolutionarised by the beginning
of the 21st century, we need to take a closer look first at the research process and the role of information

in its advancement.

2.1.2 Information and the Research Activity

The research activity is inextricably intertwined with information: it is based on the use of existing
information and aims, at least on an interim level, on the way towards attaining the ultimate goal of
generating new knowledge, at the production of new information. In fact, every scholar can be seen as a
link in an information chain, on one side receiving scientific advances from his or her own and other
fields of interest, on the other side processing the results of his or her own research into information for
the benefit of others (Hills, 1983). Case (1986) cites Orr’s model of the scientific knowledge generation

circle (proposing that it can accommodate non-science fields as well), in which the researcher is
envisioned as a stream of inputs and outputs. The inputs come from his or her observations of the world
and from information generated by others, accessible either orally or in a recorded form; the output is the
information produced by research, which goes to people (colleagues, students or project sponsors) and/or
to records of some sort (books, articles, films, etc.). Thus, researchers, aspiring to modify the existing
state of knowledge by a new contribution, link together individual pieces of scholarly work, taken in their
appropriate critical context. This is accomplished by their citing prior work that forms the critical context
of their own work while also linking it to the rest of the knowledge structure. Their work in turn is further
argued, criticized, and referred to in subsequent publications, becoming part of the never-ending cycle of

scientific advancement (Swanson, 1980).

Indeed, on the basis of his findings in his study of scientists’ sources of information, Voigt (1959)
identifies three distinct information needs of researchers: the first is the need to know what other
researchers have recently done, or are doing, both in the specific field in which they are doing research
but also in a broader area (the current approach); the second need for information is the one that comes to
the researchers in the course of their work, a need for some specific piece of information directly
connected with the problems at hand (the everyday approach); the third need for information is the need
to find and go through all (or at least as much as can be found or as much as is relevant) information
existing on a given subject, usually the specific subject the researchers are working on (the exhaustive

approach), which arises when they start work on a new investigation and becomes even more urgent at

the time they report on the results of the investigation. Menzel (1964) adds a fourth need for information

to the three on Voigt’s list, the researchers’ need to brush up on a field, to familiarize themselves with a
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field of inquiry which had not previously been included in their attention area, either because they wish to
branch out to a new line or because they wish to understand developments in some line that is new to

them, in the hope of adapting them to work in their own old line.

However, although the term 'research’ is used indiscriminately in all the academic disciplines to describe
the intellectual activity of searching for knowledge, ever since Snow (1993) coined the phrase 'The Two
Cultures' in 1959, referring to the worlds of literature and science, there seem to be an ongoing debate as
to the nature of the humanities, as opposed to that of the sciences, which has further developed into a
parallel debate on the nature of the social sciences in comparison to that of the sciences, on the one hand,
and the humanities, on the other. The debate itself is beyond the scope of this work, as is the question of
where precisely the boundary lies between the three {naj or groups of disciplines, but the analyses of those
generic features of research conducted in the sciences, the social sciences and the humanities,

respectively, which may call for differential information provision, need to be explored.

2.1.3 Discipline-rooted Differences in Research Work and Information Needs

According to Price’s (1963) widely accepted observation, science progresses by a series of building
blocks, whereby each generation builds upon the achievements of the previous one, although Kuhn (1970,
p. 208), suggesting that it is not invariably the case, contends that scientific development is rather "a
succession of tradition-bound periods punctuated by non-cumulative breaks". Progress is achieved by a
concentration at the frontier of research of ideas, data, experiments and findings, until consensus about
theories and methods is obtained (Brittain, 1979). In comparison, the humanities do not normally progress
in a linear fashion; one discovery is not necessarily the result of a prior one and will not necessarily lead
to a later one (Budd, 1989). To use Meadows’ (1974) picturesque metaphor, scientific knowledge grows
in the orderly fashion of a skyscraper being built, with each new floor depending on the previously
constructed floor for support, whereas growth in the humanities might more reasonably be compared with
the construction of a rambling country house. The humanist’s work consists less of sequentially inter-
related blocks of knowledge than is true of the scientist’s work, and humanists’ bodies of knowledge are
rarely sequentially and hierarchically ordered (Weintraub, 1980). Brittain (1979) claims, that neither does
social sciences progress appear to be the same orderly process that can be seen in science, of each
generation’s building upon the achievements of their predecessors and arriving at a general consensus
about subject matter, procedures, methods, and interpretation of data; rather, each generation appears to

react against the achievements of the previous one and to revert, at least in part, to earlier formulations.

The researcher’s work varies in accordance with the differences in the way progress is achieved in each of
the three major disciplines. In the sciences knowledge grows by the accumulation of new discoveries,
resulting from painstaking experimental work founded on previous findings (Line, 1973), and the scientist
deals with realities, with phenomena amenable to mathematical investigation (Budd, 1989). In the
humanities knowledge grows by the discovery of facts and the methodical analysis of factual relations, in
an effort to achieve understanding and discovering a meaning (Weil, 1973). In consequence, the

humanist, striving to reconstruct, describe, and interpret the activities and accomplishments of men and
women by establishing and studying documents and artifacts created by those men and women (Wiberley

and Jones, 1994), deals with the less tangible, the less concrete, relying more on informed opinion (Budd,
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1989). In the social sciences, where knowledge grows by a gradual progress in understanding, based both
on theoretical thinking and new data (Line, 1973), research looks, at least on the surface, similar to
scientific research: problems are stated, hypotheses proposed, data gathered, and conclusions drawn.
However, the social scientist’s research work often does not follow the hypothetico-deductive research
approach of the sciences: since many social science theortes and problems cannot be resolved by and/or
developed by the empirical inquiries alone, it is common for a theoretical point of view in the social
sciences to be supported by citing other reports of theory building or empirical evidence (Brittain, 1979).
At the same time, since the social sciences, like the humanities, attempt to describe and explain the
activities and accomplishments of men and women, the social science researcher’s work seems to
resemble that of the humanities researcher, but with a difference: humanists use sources created by the
subjects of their research, while social scientists initiate and, much more than humanists, participate in the
creation of their sources (Wiberley and Jones, 1994). The influence of these discipline-rooted differences

in the conduct of research on information needs has been extensively analysed, yielding the following

picture:

As the advancement of science depends on previous findings, and every scientist stands on the shoulders
of hundreds (or thousands) of other scientists, access to the data that have been accumulated is of obvious
importance. However, where the findings of previous generations of scientists are still relevant, they are
part of the building blocks of science, and therefore readily available in textbooks, treatises, handbooks,
etc. Many other scientific works are superseded and become obsolete - only historians and philosophers
of science require an active information service for data and informatton that is much more than about
twenty-five years old. Citation practices in the sciences supply abundant proof to this point: the oldest
person on a list of the 300 science authors most cited between 1961 and 1976 was born in 1899 (Garfield,

1980). However, if scientists do not seem to require access to more than a generation-old literature, they

are very anxious indeed to ensure that they are well aware of current and recent information. Not so much

out of choice, but because the penalties for not keeping up are heavy: no scientist would want to publish
work which betrays ignorance of relevant discoveries and facts, and, in addition, repeating some research

to obtain information may slow progress unnecessarily, thereby impeding the establishment of the priority

of a discovery (Garvey, 1979).

At the other extreme, the humanities are mainly dependent either on fairly well-established data (such as
historical archives) or texts (literary or other), or on original thought and interpretation - or both.
Consequently, as Weintraub (1980, p. 25) observes "...humanists are probably the most book-bound
creatures in the world of scholarship... Their appetite for books is insatiable...Many humanists have a
special reverence for manuscripts... Humanists care about texts in their varieties... [for humanists the] old
book (not the rare book) is... at least as important as the current book." In other words, humanists need
first and foremost primary sources of information, which they interpret using their judgement and
Imagination (Wiberley and Jones, 1994). Thus, since the humanist researcher’s innovative contribution to
knowledge can consist of different perspectives or different understandings of the same work and might

not present any new 'facts’, awareness that others have worked or are working in the same field is less

important. There is small chance of actual duplication occurring, and it may not matter much if it does, so

long as each presents an original interpretation. Consequently, having retrospective coverage of the

28



literature may be more important to the humanist than having access to current material (Stone, 1982).
Since humanist researchers desire to understand either a work of man or the lives of specific men, or the
minds standing behind the works of men through texts (Weintraub, 1980), works published decades ago
might still be definitive works for them. The humanist scholars cannot rely on recent material alone, as it
may or may not incorporate or build on a previous body of knowledge, and even if it does, past work may
be required for purposes of comparison. Recent documents may present the most up-to-date perception of
a particular set of events in the light of both past and recent evidence, but scholars may still wish to go
back to the original sources, rather than rely on any interpretive work about them (Stone, 1982). Also, as
Garfield (1980) points out, interest in a work or period may remain dormant until it is reawakened in
some way, so that previously unheeded material may assume or resume importance. It is, therefore,
hardly surprising to find differences in the works consulted by scientists and humanists: if, as mentioned
above, among the 300 most cited science authors between 1961 and 1976 the oldest person was born in

1899, in a humanities citation study 15 of the 300 most cited authors between 1977 and 1978 lived before
A.D. 1400 and nearly 60 percent were born before 1900 (Garfield, 1980).

As to the social sciences - obviously, if research in the social sciences differs from research either in
science or in the humanities, there is reason to assume that information needs in the social sciences would
have distinctive features as well. Line (1969, 1973) suggests that information needs in the social sciences

fall somewhere between the humanities and the sciences, as a result of the social sciences’ depending on,

and drawing from both to an extent that these two broad areas do not draw from the social sciences. Thus,

some social scientists resemble humanists, inasmuch as they are concerned mainly with theory and

concepts, often from a multi- or inter-disciplinary approach and as their main source of information is
their own thinking. Others are more like scientists in basing their research on data, frequently using
information that is current and readily available (for example, election statistics) or generating their own
information, in the form of survey data or economic models, but, unlike scientists, they also rely heavily

on past research findings and evidence accumulated in regard to a particular theory, especially when

theories cannot be supported by experimentation and scientific verification. In any case, the data they use
are rarely of so ‘hard’ a nature as in the sciences (that is, it is less of a high factual, particularly
mathematical, content), because of the inherent instability characterizing the subject matter under study in
the social sciences — human beings and their interactions with one another. Therefore, according to Line
(1969, 1973), the social scientists, just like their humanist colleagues, are less concerned with currency
than the scientists: the dangers of precise duplication of an experiment are very small, since the
circumstances differ from place to place and from time to time, and the penalties for not knowing other
works are correspondingly less severe. However, (Garvey et al., 1970) and Garvey and Gottfredson
(1976) do not seem to share Line’s view: their findings point to social scientists’ being no less anxious to

keep informed and to ensure priority in making a scientific contribution than their scientist colleagues.

2.1.4 Fulfilling Research Information Needs: Inter- and Intra-individual Variations
Having surveyed the characteristic information needs arising in the course of the scholarly endeavour in

each of the three major disciplines, we now come to the question of how these needs are met on the inter-

and intra-individual level.
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Proceeding from the notion that information providers need to be conversant with the scholarly research
process, so that they can enquire as to the stage of research for which information is being sought in order

to be able to meet information needs more efficiently, several studies investigate the inter- and intra-

individual variations in researchers’ information seeking behaviour.

Egan and Henkle (1956) present an analysis of the functions of information in the various phases of a
‘typical’ research project, derived from a consideration of the researcher’s activities at each step of the
process. Thus, whilst the perception of a problem involves the use of theoretical treatises or research
reports, and its precise statement necessitates looking at prior investigations of the same problem or
similar problems, the choice of techniques to be used in gathering and analysing evidence requires a
recourse to the literature of statistics, to laboratory manuals, to accounts of investigations, or even to trade
catalogues (for available equipment). Then the conclusions may necessitate access to discussions of

conclusions found in other research studies or of conflict with theoretical statements found in the

literature.

Garvey et al. (1974) also explore the function of information at the different stages of the ‘typical’
research process, focussing on the sciences and social sciences, in order to shed light on ‘intra-individual
variations’ (changes which occur within individual scientists as their scientific work progresses).
According to their findings, there is a reliable progressive order in the stages of scientific research
(though not always consciously or rigorously followed by the experienced researcher, who is likely to be
involved in more than one of these stages of scientific activity), from planning and the preparation of a
research proposal, through preliminary experimentation or field trial and the design and development of
equipment/apparatus, to the collection and analysis o_f data, the interpretation of results and the
preparation of the final report. In order to progress from stage to stage, researchers need information
beyond their own knowledge, and since different kinds of mental processing are going on at the different
stages, different kinds of information are required at the different stages. Thus, during the early stages,
information serves as an aid in the perception of the research problem and in the formulation of
procedures appropriate to the inquiry; in the intermediate stages the researchers’ need of information
becomes more specific (for example, they want details of techniques and methods); and in the final stages
their information needs shift to the general body of scientific knowledge, as they seek to fully interpret
their data and integrate their findings into the current state of scientific knowledge. Therefore, researchers
use a variety of sources, both formal and informal, at the different stages of their investigations. In
addition, since the productive scientists are generally engaged in the conduct of more than one scientific
research at any one time, at any instance they may have different information needs relative to several
different research activities. Moreover, some sources are better suited for providing certain kinds of
information: for example, local colleagues and students are superior providers of more technical

information, such as data collection techniques.

However, Kircz (1998), who also discerns different information consumption needs at the different stages

of a research programme, argues that an additional measure is necessary in order to ensure that

researchers find information necessary for their work more quickly and better placed in context. He

divides the scientific readers into four general categories (out of which only the first three are of our
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Garvey et al. (1974) also explore the function of information at the different stages of the ‘typical’
research process, focussing on the sciences and social sciences, in order to shed light on ‘intra-individual
variations’ (changes which occur within individual scientists as their scientific work progresses).
According to their findings, there is a reliable progressive order in the stages of scientific research
(though not always consciously or rigorously followed by the experienced researcher, who is likely to be
involved in more than one of these stages of scientific activity), from planning and the preparation of a
research proposal, through preliminary experimentation or field trial and the design and development of
equipment/apparatus, to the collection and analysis of data, the interpretation of results and the
preparation of the final report. In order to progress from stage to stage, researchers need information
beyond their own knowledge, and since different kinds of mental processing are going on at the different

stages, different kinds of information are required at the different stages. Thus, during the early stages,
information serves as an aid in the perception of the research problem and in the formulation of

procedures appropriate to the inquiry; in the intermediate stages the researchers’ need of information
becomes more specific (for example, they want details of techniques and methods); and in the final stages
their information needs shift to the general body of scientific knowledge, as they seek to fully interpret
their data and integrate their findings into the current state of scientific knowledge. Therefore, researchers
use a variety of sources, both formal and informal, at the different stages of their investigations. In
addition, since the productive scientists are generally engaged in the conduct of more than one scientific
research at any one time, at any instance they may have different information needs relative to several
different research activities. Moreover, some sources are better suited for providing certain kinds of

information: for example, local colleagues and students are superior providers of more technical

information, such as data collection techniques.

However, Kircz (1998), who also discerns different information consumption needs at the different stages
of a research programme, argues that an additional measure is necessary in order to ensure that
researchers find information necessary for their work more quickly and better placed in context. He

divides the scientific readers into four general categories (out of which only the first three are of our
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concern here, the fourth category being that of the science administrator), emphasising that in the course
of a research programme a reader changes from one typology to another and back. The first category is
the informed reader, who knows what he or she is looking for and is able to find his way in the literature
quickly; this knowing-where to-look-reading is typical for the stages of research where precise, pertinent
information is needed. The second category is the partially informed reader, who is not conversant with
the specific research as such, but is interested in the general aspects that might be of use for his or her
investigations. This type of reader wants to know how a particular paper fits within the broad spectrum of
his or her own research, what the relations are with other methods in the same field, and what the
connections are with related fields, typically in those phases of the research process where ideas and
results are to be confronted by and compared to other, related work. The third category is the uninformed
reader, the researcher who wants to learn something new in the exploratory phase of a research project,
who hopes to get a fresh idea from fields that are either unknown to him or her or of which he or she has
only a rudimentary knowledge. Kircz proposes, that the electronic-era scientific paper provide
information tailored to the requirements of each type of reader, suggesting that this can be accomplished
by breaking up the present-day linear type classical article into a coherent set of well-defined modules,

each with its own characteristics, so that readers can access (by ‘zooming-in/out’) only the module they

need, when they need it.

In absence of empirical studies of a similar nature into information use at different stages of the 'typical’
research process in the humanities, Watson-Boone (1994) attempts to "open a window into the mind of
the individual humanities scholar” by piecing together a tentative outline of the different stages of the
humanistic research process on the basis of a personal account of a historian, Stephen Nissenbaum, from
his description of his work on the creation of a poem. In Stage I: Ideas, Speculation, and Interweaving,
Nissenbaum moves from ideas to speculations, which yields direction or focus: he makes a mental note to

hunt down a early illustrated edition of the poem; he "thinks," "skims" a variety of material, "learns,"

"infers," "wonders," "begins to connect"; a colleague makes a suggestion; Nissenbaum "continues to
speculate," and four critical suggestions evolve; he develops an intriguing angle. In Stage II: Focus,
Findings and Completion, he seeks evidence, makes findings and revisions, and comes to some initial
conclusions: he has a month of relatively straightforward pursuit, based on now-formed categories of
information; he derives some findings; he develops five hypotheses; evidence, some more findings, initial
conclusions, and three new hypotheses emerge. Taking this outline of a research process for what it is
(and was meant to be) — a chronological construction of what appears to have been one scholar’s research
into a specific problem (although Nissenbaum says that this is really the way he mostly works), it
nevertheless rings true (at least to the ears of the author, who has been working with researchers for
twenty five years). In fact, Stone (1982), in her review of the literature on the information needs of
humanities scholars, draws a similar (if less detailed) picture of the research process in the humanities,
summarized by Case (1986) into the following outline: Thinking and talking to people about the topic;
Reading the studies that have already been done in the area; Studying original sources and making notes

on them; Drafting an original contribution to the literature; Revising the article for publication.

Evidently, humanistic research proceeds along the same general lines as scientific research, progressing

from planning, through collection and analysis of data and information, to the interpretation of the results.
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However, there is one noteworthy difference between the two: the subjective component permeates the
different stages of the humanities researcher’s work to a much more significant extent. As Reagor and
Brown (1978, pp. 242-243) put 1t: "The humanistic approach basically involves the application of a single
person’s imagination and vision to a human problem. Humanistic knowledge results from the application
of one mind investigating a slice of reality and interpreting it anew in the context of that individual’s total
experience and understanding.” Weintraub (1980, pp. 30-31) expresses the same notion in saying that "the
scientist can have the belief — whether right or wrong — that he queries an objective nature until his
mathematical relations correctly express its fundamental workings. The humanist’s object of study is a
much more multilayered one, and his conceptual tools are much more problematic in their adequacy to
the supposed reality... Rarely can he settle a matter with the decisiveness of the scientist’s answer." It is,
incidentally, this highly individualistic and subjective manner of conducting research, which explains the
humanists’ well known fondness for browsing: examining the catalogue, scanning titles of books in the
stacks or leafing through a book sometimes results in his stumbling across information which may bring

about the fortuitous discovery of connections between ideas and words (Saule, 1992).

As a result of the subjective nature of humanities research, the collaborative efforts among humanists are
less customary than in the sciences, and the notion of the invisible college is less observable (Stone,
1982). Weintraub (1980), too, notes the scientists’ collaborative vs. the humanists’ more individualistic
style of research work and speculates on its origins: scientists, he says, have a much clearer sense of
where the frontier of knowledge currently lies and what the truly significant issues at the frontier are. For
the humanists the whole tradition is often essential and present; the frontier is less visible, and the
dominant current concerns need not be as significant as they are fashionable. The scientists’ knowledge of
the relevant problems on the frontier permits them more frequently than the humanists to collaborate
usefully in advancing and ever more systematising knowledge of an objective world of nature, whereas
the humanists tend to be more alone with their problems. Wiberley and Jones (1994) also seek to provide
insight into the humanist researchers’ obvious reluctance to collaborate in research, contrasting their
work-style to that of the social sciences researchers. They maintain that humanists do consult colleagues,
but tend not to share responsibility for projects, since their primary evidence, unlike the social scientists’
primary evidence, is neither easily categorised and entered into a relational database nor readily subjected
to quantitative measure or statistical analysis. Therefore, the humanities research project cannot easily be

divided into discrete tasks that different members of the research team can perform separately and later

assemble.

It seems then, that although scholarly research proceeds within a clearly discernible generic framework,
the academic culture surrounding the disciplinary areas brings about characteristic differences in thought
processes and work-habits, which have been shown to entail discretionary information needs and uses
both on the inter-individual and the intra-individual level. However, for quite some time now, the socio-
cultural context of the scientific enterprise has been undergoing far-fetching changes of such magnitude,

that these previously identified patterns might not have remained unaffected. The novel realities of

conducting research in academe of the knowledge society are, therefore, the topic of the discussion to

follow next.
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2.2 The Academic Enterprise in the Information Society*

2.2.1 The Changing Countenance of Academe

A plethora of changes, propelled by a host of closely linked circumstances, conditions and forces, some
primarily contextual (economic, political, social and technological), and as such external to the academic
community, others internally generated, converge to fashion a newly emerging academic landscape.
These changes range from the altered standing of the university in the knowledge-based society of the
twenty-first century and the shifting modes of knowledge production and contribution, through the flux
towards ‘more education for more people’, with open, mass systems of higher education taking the place

of the closed, elite ones of yesteryear, to the greatly altered nature of contemporary academic research.

Although not always directly impacting on the research component of the academic endeavour, which is
of our concern here, these changed realities of the higher education scene shape the circumstances
surrounding the scientific enterprise, posing new challenges to each and every individual scholar. Thus,
for example, with the academic world inevitably becoming geared towards the teaching of large numbers
of students from all walks of life, for, according to the ethos of the learning society, life-long study, as
well as training and retraining, are possible and taken for granted by large segments of the population
(Altbach, 1998; Farnham, 1999a; Gibbons et al., 1994), university faculty are facing different
expectations. For one, as present-day undergraduates seem to be not as well prepared to enter college as
their predecessors, faculty are being forced to teach more basic-skills courses, ‘dumb down’ the level of
their classes, and reduce the number of advanced courses they offer, all of which influence their ability to
enjoy teaching. Moreover, with learning having become a routine and ongoing feature of their lives,
today’s students bring to the university exactly the same consumer expectations of convenience, quality,
service and cost they have for every other commercial enterprise with which they deal. Indeed, they
regard the university as the supplier of expert services, expected to give them the education they want and
pay for, a rather novel attitude in academia, which certainly necessitates some adjustments on the part of
the faculty who teach them (Levine, 1997). After all, if their responses to the demands of the changed
realities of higher education turn out to be inadequate, students might ‘take their business elsewhere’, a

prospect which not many institutes can face with equanimity in our era of financial difficulties.

However, the fundamental orientation in academe has always been towards research, not teaching. For
instance, in the U.S. the call for new definitions of scholarship and research, through a broadening of the
criteria, by which faculty are judged in their development, to include "the full range of academic
work...not only the scholarship of discovering knowledge but also the scholarship of integrating
knowledge, the scholarship of applying knowledge, and the scholarship of teaching" (Boyer, 1995, p. 2,
italics in the origin), although originating in the ‘grand old man’ of American higher education, Ernest L.
Boyer, and evoking untold number of discussions, seems to have so far remained largely unheeded.
Academics are more research than instruction focussed, mostly for intrinsic reasons (many simply enjoy

research more than teaching), but also in view of incentives inherent to university reward systems, which

? For a fuller account of the novel features of the present day Western world academic scene and the
developments leading up to its transformation, see Appendix 2
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favour research over teaching when considering tenure, promotion and salaries (Rhoades, 2000). Still, the

winds of change have been seeping into that hub of academia, research, too.

2.2.2 Scholarship in Transition: New Orientations and Shifting Patterns

The literature abounds with discussions of the changing nature of contemporary academic research,
converging around the notion of its ‘commercialisation’, ‘marketisation’, instrumentalisation and
bureaucratisation. If the word ‘research’ still conjures up visions of an inherently elite activity, aimed at
developing knowledge and understanding for the benefit of mankind, the development of entrepreneurial

patterns of academic research, intent on cashable knowledge production, is nevertheless indubitable.

Traditionally, the scholarly quest for knowledge was seen as end to itself, and in consequence, its major
(if not sole) custodians, the universities, were generously supported from public funds to enable their
fostering research and scientific progress. However, with knowledge becoming a commodity of major
value, and, in result, with the justification of academic practices becoming the production of ‘knowledge
for use’ instead of ‘knowledge for its own sake’, a gradual break-up of the historic pact between
knowledge production agents and the state occurred (Calas and Smircich, 2001; Delanty, 1998;
Duderstadt, 1997). The subsequent decline in the financial resources of universities in the developed
countries, although seeming to fly in the face of the consensus, pointed out among others by de Weert
(1999) and Farnham (1999a), as to the central role accorded to knowledge and its producers and
propagators in all spheres of social and economic life, is undeniable (Altbach and Lewis, 1995).
Furthermore, as part and parcel of global processes, and driven by the rhetoric of ‘quality’, ‘efficiency’,
‘value for money’ (Harvie, 2000), state-funding of university research, perhaps diminished and
stagnating, but still an important source of research budgets in most highly industrialised countries, is
made more targeted by allocation mechanisms mimicking the market. This, in order to enable

governments to commission useful research, designed explicitly to boost industrial performance and

increase support for science, with the enhancement of the country’s economic competitiveness in mind

Gibbons et al. (1994).

Indeed, since the ability of higher education to attain its most important goals, the free pursuit of the
discovery and dissemination of knowledge, is very much limited as well as enabled by the economic
context in which it is embedded (Davis and Chandler, 1998), the retreat of the state from its role as
primary provider and financier of knowledge and the ensuing dearth of resources has forced universities
to seek alternative sources of funding. Obviously, once state support was no longer forthcoming
unconditionally, universities could no longer afford to go on financing the rising institutional operating
costs without distributing the results of their research beyond the academic community. In result, a multi-
billion dollar knowledge industry has developed in and alongside universities, with the unequivocal

purpose of providing more direct and effective responses to the needs of industry and the labour market in

return for financial support (Gibbons et al., 1994; Massey, 1997). In result, however, the university seems

to be losing ground as the primary centre of learning and the main repository of accumulated wisdom.

Thus, amidst increasing pressures to become extra-focussed on revenue generation, these days higher

education is becoming more and more instrumental. Concurrently, the state, which continues to provide
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the lion’s share of universities’ resources, seeks in return, through ‘new’ management processes and
systems, greater efficiency of provision, even more marketisation, and especially greater accountability
(Farnham, 19993). The call for accountability, and for strengthening the link between money and work in
higher education, has brought about the introduction of measures of assessment involving the
quantification or valorisation of research. In the U.K. this has been happening through the five-yearly
nation-wide Research Assessment Exercise (RAE), and in the U.S. and elsewhere in the Western world,
through more localised, but no less determined institutional evaluation processes aimed at gauging
productivity and assessing quality for both pre- and post-tenured faculty. Thus, on the basis of the
‘Mathew Principle’ of ‘to him who hath shall be given’ (Trowler, 1998), essentially immeasurable

research outcomes are assigned ‘research values’ on the basis of varying standards of measurement: in

some disciplines authorship of books is the principal unit, in others refereed journal articles are preferred.

The (many) oppositions to the mere idea of attempting to assess and measure research are outside the
scope of this discussion, bar the one noted by Harvie (2000), which has to do with the constraints
imposed thereby on researchers’ free thought and creativity: the strong pressure on academics to produce

research output, as opposed to being engaged in research means that there 1s an incentive to undertake
‘safe’ research projects, that is, those which are more likely to yield publishable, if not earth-shattering,
results, as well as to plan and execute these projects with the next evaluation process in mind (for

example, with assessment every few years, the incentive must be not to embark upon lengthy research

projects).

In an attempt to comply with these increasing pressures for quality, performance, value for money and

economic relevance in both their teaching and research, universities, often criticised for their inherent

inefficiency, have been compelled to move much closer to an industrial pattern of organisation, with

senior management teams and strategic plans, line managers and cost centres and more active Boards of
Trustees. However, the advent of managerialism in higher education is often interpreted as tantamount to
a reduction in the autonomy of the universities: an expression of the withdrawal of trust by the
government in the institutions on the grounds of their being “full of less able students and teachers’, and
as such incapable of improving their own performance (Farnham, 1999a). With the locus of control for
decision making shifting away from departments and their faculties, some even question the ability of

higher education institutions to sustain their status as organizationally and intellectually viable and

attractive places for academic work (see, for one, Gumport, 1997).

Along with the vulnerability of institutes of higher education to political and administrative dictate, a
gradual erosion in the social status and professional leadership of faculty also seems to have been taking
place (Clark, 1997), to the extent that Halsey (1992, p. 13) is driven to say that “...the don becomes
increasingly a salaried or even a piece-work labourer in the service of the expanding number of
administrators and technologists". This waning of the professional domination in academia has been
accelerated by the diffusion of scientifically literate people through society, consequent to the

massification of higher learning, for many people nowadays feel that being familiar with science and

technology and the methods and procedures of science, they are in a position not only to understand what

university researchers are doing but also to pass judgement on the quality and significance of their
research (Gibbons et al., 1994).
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2.2.3 To Be an Academic Today: Aligning Old Priorities with New Expectations
What does it mean then to be a scholar in the radically changing contexts of contemporary higher
education? It seems to mean, first and foremost, a constant grappling with the disparity between what is

traditionally valued as scholarship and the pragmatic needs and dictates of modern society.

The time-honoured image of the archetypal academic researchers is that of highly autonomous scholars,
able to set their own research goals in accordance with their interests, work diligently towards them with
what they judge to be their own capacity and to do so without much direct interference from anybody
(Ziman, 1981). In fact, although in the past too a level of research activity was expected of academics, for
research was considered to be the central professional endeavour and focus of academic life, their
obligation was to engage in research or other ‘scholarly activity’, rather than to produce a research output;
thus, for all practical purposes they were doing research because they wanted to, working alone and
enjoying a considerable degree of autonomy, and publishing only if they thought they had some ideas or
results worth making public. Therefore, although research output of high quantity and quality would
almost certainly be rewarded in terms of academic prestige and promotion, which may or may not have
brought financial benefits, their mission in life was considered to be the pursuit of knowledge for its own
sake, with no close correlation assumed to be necessary between research quantity and quality, on the one

hand, and material reward, on the other (Harvie, 2000; Rice, 1996).

Nowadays, although the academic core values, such as autonomy, freedom, and personal commitment
still appeal strongly to scholars, affecting profoundly the choices made in the course of their work
(Hakala and Ylijoki, 2001), extrinsic factors may play an increasingly significant role in their research
decisions. With the emphasis in university research moving away from free enquiry, to problem solving
within the framework of specific programmes funded by external agencies for defined purposes (Gibbons
et al., 1994), academic researchers’ work is less and less curiosity-driven, or initiated with the sole
purpose of contributing to the advancement of human knowledge per se (Podgorecki, 1997). Institutional
policies often coerce them into targeting their research to commercially attractive issues and marketable
outcomes, if they are not compelled to do so anyhow in order to secure the necessary financing for their
work, so that the scholar has to become in the words of Slaughter and Leslie (2001) "a state-subsidized

entrepreneur who vies for external resources in a competitive environment”, with the highest mark of

academic achievement becoming entrepreneurship (Delaney, 1997).

Moreover, as Gumport (1997) insists, admittedly giving voice to the most extremist stance in the matter,
the academics of today, considered redeployable resources and sources of potential revenue, to be utilized

and monitored at the discretion of the management, are freely given revised or additional workloads, told

how to spend their time and which programs to devote their energies to, and asked to report office hours,

consulting activities, and time spent out of town.

Indeed, Rhoades (2000, p. 47), lamenting the current scholarly ethos, draws a rather bleak portrait of the

contemporary academic:
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"As a faculty member, I am now not principally an intellectual but an economic being. In my teaching
I am now focussed not on intellectual development but on preparation for employment. In my
connections to alumni, I am now not a concerned professor following up with my students, but a fund-
raiser, expected to play a role in the capital campaign of my university by tapping my former students.
In my research activities I am pursuing discoveries not to advance knowledge in the public domain but
to pursue economic interests in the in the private marketplace. Moreover, I am now an entrepreneur,
seeking venture capital from foundations and corporations and private parties to support revenue-
generating activities. And in cultivating connections in the community I seek to engage in outreach as
a service not for free, but for a fee. In this configuration of values, the public interest is served by
professors working not as public servants in an institution oriented to knowledge growth, but as
private entrepreneurs in an enterprise oriented to revenue generation."

However, Rhoades’ tongue-in-cheek description of his and his colleagues’ seemingly utter compliance
with the seemingly rigorous dictates of the new academic culture masks the far more heterogeneous
reception they actually accord to the ostensibly ubiquitous requirements for changes in attitude, values,
and behaviour in academia. Apparently, the picture of the changes in contemporary research work is more
nuanced than the mournful accounts of entrepreneurship marking the end of ‘the good old days of true
scholarship’ would have us believe. True, the purely academic orientation in research is no longer
considered the only viable alternative open to the scholar (Hakala and Ylijoki, 2001). However, research
is still often academically oriented, with the traditional academic values and norms stalwartly upheld, and
with the researchers choosing their research topics out of scientific curiosity and aiming at generating
knowledge of a theoretical nature. For obvious reasons the academic orientation is strongest among
researchers who are not dependent on external funding, but undoubtedly working on intellectually
challenging research topics, contributing to one’s field and achieving academic merit within the scientific
community are regarded as important values among all researchers. Also, at least in theory the traditional
academic research orientation can reside side by side with the other, more application-oriented

approaches to research work, although in practice often one dominates and there are tensions among

them.

Furthermore, not only does this multi-coloured research terrain seem to have the traditional approach to
research as its focal point, but academics’ varying reactions to the numerous options and/or demands

arising from the new trends in research also indicate that acquiescence is by no means as prevalent a

coping strategy as it may seem at first glance (Trowler, 1998).

Still, if in the past different persons’ adopting different personal research policies was seen as wholly
"related to the imponderable temperamental factors that presumably govern their plans over the long run
of a lifetime" (Ziman, 1981, p. 15), in the academic milieu of today the academic researchers are
increasingly called upon to adjust their priorities and long-standing professional values to the host of new
challenges posed by the far-fetching changes in their professional world. They are coerced to take on
new, entrepreneurial roles, aimed at securing funding, which entail the preparation of countless research
proposals; to conduct research cost-eftectively; to reorient their research to practical, preferably
commercially exploitable undertakings; to cooperate with other researchers within and without academe,
despite the need this entails to change their practices of conducting and disseminating research; to be
more productive in their scholarly work (and to prove their productivity by recording and reporting their

professional activities in standardised formats, at a considerable cost in time devoted to the purpose),

whilst teaching more, teaching better, taking on administrative tasks and reaching out to the community at
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large; and above all, to undertake research projects according to the likelihood of these yielding

publishable results.

The look just taken at the new breed of scholars increasingly peopling the corridors of our higher
education institutions truly drives home the point: it seems essential that their information needs are re-
investigated. With their priorities and long-standing professional values challenged to the extent that they
seem to be by the realities of the shifting academic scene of the knowledge society, could these needs
have possibly remained those of their predecessors? And the picture drawn so far is not even the whole
representation of the transformation of the academic enterprise, for we are yet to examine the trends
characterising the information activity of scholars in an increasingly electronic environment. Indeed, with
the advent of the brave new world of electronic scholarship, the traditional patterns of research-related
information activity are tested against a promising, if perplexing array of evolving opportunities for new
methods of fulfilling information needs. So much so, that looking at scholarly information seeking

behaviour in the past few decades is in fact telling the tale of the transition to the electronic information

era in academia.
2.3 The Move to Electronic Scholarship: User Acceptance of IT in Academe’

The integration of electronic media into academic work has been investigated in a large number of
studies, each contributing an additional detail to the slowly emerging picture of university faculty
progressively harnessing the new technologies to scholarly information gathering endeavours. The
perusal of the literature, which affords some insight into the directions and basic trends characterising the
information activity of university faculty in a progressively electronic environment, proves beyond any
possible doubt that overall, academia has been gradually moving to the electronic information era.

Although both the speed and the extent of the move to electronic scholarship seem to vary with subject-

specialisation, not so much between the scientists and the social scientists, whose adoption rates reveal a

considerable degree of homogeneity, as when comparing the humanities researchers with their colleagues

in the sciences and the social sciences, move they do'— at least, as a group.

Indeed, proceeding from the notion that information technology based services and resources can and do
play an increasingly important part in scholarly work, universities have been offering their faculty a
plethora of ingenious modes of electronic access to information, aimed at meeting their information
needs, with the libraries traditionally fulfilling groundbreaking and leadership roles in these endeavours.
Rightly so, of course: it is certainly important for all information provision policy makers in academia, on
the global, the national and the local level, to be aware of this trend towards electronic scholarship, as a

general framework for planning and development. However, only as a general framework, no more than

that, for, as all information providers know by now (though unfortunately sometimes inclined to forget) it

is only through an understanding of what information individual researchers need and how they set about

finding it can we ensure that suitable information systems are provided.

* For an extensive review of the large number of studies investigating user acceptance of IT-based
information sources and resources in academe, see: Herman, 2001b, reprinted in Appendix 3
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In fact, as Morrow (1999) observes, the ready availability of a technology does not guarantee its
immediate take-up and exploitation, and unless it promises some personal advantage, it will not change
well-established practices, to which Barry and Squires (1995) add, that no matter how useful a piece of
technology appears to be in isolation, its true usefulness can be evaluated only through the perceptions of
the user. Thus, a researcher’s acceptance or rejection of novel methods of information gathering depends
on their suitability to his or her personal circumstances, experience, individual capabilities and specific
preferences. Unlike Everest, which had to be conquered simply because it was there, the electronic
systems and methods for acquiring information are perceived by researchers as a means to an end, to be
chosen when it seems that the information need that arises can best be fulfilled in this way, and if deemed
suitable to their individual inclinations and capabilities (although, life being more complicated than that,

peer pressure can often be an overriding consideration).

Moreover, here again disciplinary research conventions seem to play an important role in determining the
rate and extent of academics' adoption of electronic sources and methods, as Kling and McKim (2000)
posit: "...it is not just a matter of time for disciplines to converge on common ways to using e-media to
support scholarly communication” (italics in the origin). Thus, although they too believe that "the move to
electronic scholarship appears to be an inescapable imperative", they nevertheless maintain that
"communicative plurality and communicative heterogeneity are durable features of the scholarly
landscape, and... we are likely to see field differences in the use of and meaning ascribed to

communications forums persist, even as overall use of electronic communication technologies both in

science and in society as a whole increases".

All of this means, first and foremost that access to electronic materials can be "liberating for some
researchers, but burdensome or superfluous to others, who can continue to be successful enough using
their paper-based materials and work-practices" (Covi, 1997). Indeed, academics are prepared to learn
and use the IT-assisted information systems only where they perceive themselves as having a need that
could be met by that system, and IT is only seen as a way of augmenting research where it is appropriate
(Barry and Squires, 1995). This anticipation of evident advantages of what is offered as new is often the
motivating force behind the decision to adopt the novel information services, or as McKnight (1997) puts
it: "People think the same about electronic journals as they do about any new development — ‘what
advantage does it have for me?’ Unless readers can see a real advantage to electronic journals, why
should they use them? Unless readers can do at least the same thing — and preferably more — with
electronic journals as they do with paper, what incentive is there for them to change?” Such potential
advantages may include access to wider and more diverse sources of information as well as to material
not otherwise available; more efficient ways of information seeking; hyperlink access to searchable and
manipulable full-text documents; the ability to do information work from one’s desk, circumventing the

constraints of library opening hours and avoiding the notorious frustrations of library use, such as time

spent searching for missing items, queues, and delays in the arrival of new journal issues; the possibility
to communicate in real-time with colleagues all over the globe, etc. However, when Barry and Squires
(1995) put to test widespread beliefs as to the advantages of the electronic library for academics, they
found that researchers did have some reservations: for example, they seemed to feel that the time spent

searching for and reading the vast amount of literature available electronically allowed less time to think,
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and that data delivered to the their desktop would encourage a less interactive mentality and a decrease in

creative thinking.

Also, even when researchers are perfectly willing to use the novel technologies in their information work,
seeing them as potentially beneficial and suitable to their needs, a basic condition for their deciding to
adopt the electronic library is an appropriate technical infrastructure, or to be more specific, the
availability of equipment and access to networks. There seems to be little doubt that technological
readiness plays an important part in researchers’ move to the electronic era, although it is not very clear
whether the technologically developed environment brings about greater acceptance of novel information
seeking methods, or perhaps it is the other way round, with information needs driving the provision of

appropriate technologic infrastructures.

Evidently, the increasing adoption of electronic resources does not mean that all researchers are ready for
them, and not even that those willing to accept some of the novel technologies are prepared to have them
replace altogether traditional modes of communication and information gathering. Still, if the emerging
electronic library does not seem to be the panacea for any and every information problem a researcher
may come up with, and certainly not god’s gift to academics, it is all the more reason to re-investigate the

variations in the information needs of present-day academic researchers, for only if we do so, can we

aspire to attain our ultimate goal of creating custom-made personal information infrastructures, tailored to
the distinctive needs of individual researchers. The next chapter delineates the methodology developed

for such an investigation, as it is conducted in the present study.
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3. Methodology

This chapter focuses on the methods utilised in the present study to address the research questions posed.
First the research design is outlined to provide an overview of the strategy of investigation: consisting of
three inter-related elements, it integrates a user-centred theoretical perspective, which views an
information need as having different dimensions; a state-of-the-art review, based on the literature; and a
hybrid research project, integrating qualitative and quantitative methods. Then each of the three elements
is considered, to show how the theoretical perspective chosen and the insights offered by the published
literature in the field combine with the data collected for the present undertaking to inform the research
questions. Thus, first the conceptual framework of the study is introduced, followed by a discussion of the
evaluatory framework for assessing information needs, developed by Nicholas (1996, 2000) on its basis.
Next a detailed description is provided of the techniques of investigation used in each of the two
consecutive stages of the field work undertaken, the two-phase qualitative stage, and the quantitative
stage. The research process in each stage is outlined, inclusive of details of data collection and analysis.

The chapter concludes with a deliberation of the methodological limitations of the study.

3.1 The Research Design

The research design for this study comprises three inter-related elements:

e A theoretical perspective, which provides the conceptual framework for viewing an information
need as having different dimensions, with each dimension determined by the specific
circumstances of the information user as a unique individual, operating in a given environment
(Nicholas, 1996, 2000).

e A state-of-the-art review, based on the literature, which systematically presents, synthesises and
interprets past and current information and opinion pertaining to the research questions. The
insights from the research literature thus fulfil the dual role of providing background and context,

as well as serving as the point of reference against which the findings of the present undertaking
are measured.
e A hybrid research project, which integrates qualitative and quantitative methods towards the

systematic exploration of the information needs of present day academic researchers and their

ways and means of meeting these needs.

The study thus aims to see how the theoretical perspective chosen and the insights offered by the
published literature in the field combine with the data collected for the present undertaking to inform the
research questions. Therefore, guided by the conceptual perspective driven, individual centred approach
to the assessment of an information need and its role in triggering information behaviour, developed by
Nicholas (1996, 2000), the present exploration captul:es the perceptions of contemporary academics of
their information needs and practices in the context of extant knowledge, understandings and opinion on

the subject.
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3.2 The Conceptual Framework

As Pettigrew et al. (2001) assert in their extensive state-of-the-art review of the major conceptual
developments in the study of information behaviour (which they define as the study of how people need,
seek, give and use information in different contexts), there is little doubt that that the past two decades or
so have seen a paradigmatic shift from a system/resource approach to a user-centred approach to studying
information behaviour. Indeed, Nicholas (2000) focuses upon the individual in his approach to the
understanding of the concept of an information need and its role in triggering information behaviour. In
fact, greatly lamenting the all too often systems-driven character of the information profession, which
"shows an enormous interest in the processing and storing of information, to the general neglect of the
user" (p.6), he suggests that the Information Society will never become a reality until people's individual
and special needs are genuinely met. Making a strong case for bringing the information customers to their

rightful place at the forefront of the information chain, he asserts:

"There is a mistaken belief amongst the profession that the future is all about sharing information —
knowledge management style, or storing and distributing information — digital library style, but it is,
in fact, about getting closer to what people need in the way of information and producing it in a
processed, packaged form for the individual to consume at a particular point in time that they [sic)
choose. Customisation, individualisation, segmentation in the information market — the next stage of
the information revolution — can only come on the back of personal detail and knowledge. The future
of information provision is surely personalised information flows — it would be an extremely brave
(foolish?) person who would argue against that. And how else do you get personal information other

than from information needs assessment?" (p.16)

Undoubtedly so, although beyond this point the paths of Nicholas and other theoreticians, who also focus
on the individual in their explorations of information needs and behaviour, seem to diverge. The prevalent
view in the literature seems to be that it is use or information-seeking behaviour data which point most
directly to the needs experienced by people (see, for example, Cronin, 1981; Wilson, 1981). Indeed, either
in consequence of this line of attack, or because the concept of 'information need' is not unequivocal, in
fact many studies that claim to be studies of information need are actually studies of information use
(Elayyan, 1988; Green, 1990; Hewins, 1990). Nicholas (1996; 1997; 2000), however, argues for the
greater value of information needs assessment. Building on the work of Line (1969; 1974), he
distinguishes information needs from some closely associated, but distinct, information concepts like
information wants, information demands and most notably information use, to show that effective

information provision can only be based on information needs data.

To be sure, the nature of an information need, that is, the information that individuals ought to have to do
their job effectively, solve a problem satisfactorily or pursue a hobby or interest happily, is best
understood through its examination in comparison with information wants, information demands and
information use. Thus, an information need, which can theoretically be the same as an information want,
that is, the information that individuals would like to have, hardly ever is: for a variety of reasons
stemming from subjective factors of personality, time, and resources, not all that is needed is wanted and
not all that is wanted is actually needed. For example, individuals may not attempt to meet their
information needs fully, that is, may not strive to obtain all that they in fact need for lack of time, skills or
finances, or, alternatively, may be tempted to obtain information than they do not actually need (a prime
example of this is the way people surf the Net). Neither is an information need synonymous with an

information demand, which is information requested because it is believed to be wanted. Individuals may
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demand information they do not need (for example, they may borrow a book from the library upon a
friend's recommendation only to discover in the due course of events that it is of no interest for them), and
they certainly need or want information they do not demand (for instance, because they are not aware of
its existence). Neither is information use, the information which an individual actually uses or consumes
the clean, hard, direct manifestation of need it is purported to be. Clearly, use can be an expression of
need and at times might even be fully equated with it. However, more often than not use data can only
offer a limited view of need: as people can only use what is available, use 1s very heavily dependent on
provision and access. Also, 'use' can and does refer to a wide array of very different manifestations of
information consumption, from the determining of whether some information is worth using in the first
place to actually putting it to purpose-relevant use. In any case, use data can really tell us very little about
key needs characteristics, like function and viewpoint. Thus, use data can only help an information
system improve on what it is already doing, but since there is no guarantee that it was on the right lines to
begin with, this is of partial value only; they will not help build a system which will do new things. And,
of course, where use data are concerned, non-users are often not taken into account. Thus, use data may
be very welcome for measuring the use of what is provided, but it is no substitute for needs data, a point
amply proven by the example Nicholas (2000, p. 151) cites: it is often argued that there is little point in
introducing technology the library because so many of its clientele are elderly and would not be receptive
to it. However, the elderly turn to the library precisely because it provides what they want — lots of hard-
copy fiction. If libraries offered the young Internet terminals and CD stations, perhaps they would become

the chief customers... It seems then, that the case for focussing on the need people have for information,

rather than the wants they express for it, and the demands and use they make of it, is indeed very strong.

Furthermore, although the user-oriented holistic approach to the development of information systems and
services has been strongly advocated by the vast majority of information scientists for quite some time
now (for extensive reviews of the literature on the subject see Dervin and Nilan, 1986; Hewins, 1990;
Pettigrew et al., 2001; also see: Brittain, 1982; Cronin, 1981; Wilson, 1981), practice seems to lag (far)
behind theory where the actual design, evaluation and auditing of information provision systems are
concerned. As Nicholas (2000, p. 4) puts it: “While space-age information systems... grace our
information centres and libraries, we still do not use suitably modern and effective management methods
to ensure that these systems are providing users with what they need and want. To say that information
systems are largely free from user evaluation and are rarely challenged with user needs (or use) data,
would be to exaggerate, but not to exaggerate by very much.” Batt (1990, p. 87), speaking in the name of
the people who actually manage library services, expresses much the same sentiment in saying: “My
experience suggests that, until recently... much of the management of library services has been based on
professional values and opinion rather than hard evidence...Collecting and exploiting useful data is a time
consuming business and this has meant that, in the past, librarians have either not bothered or have tried
to make do with minimal information..." Indeed, as Pettigrew et al. (2001) stress, the realisation that
information systems and services should be designed to support information behaviour and that the design
of such systems should be based on our understanding of this behaviour has not often led to the forging of

a direct link from the study of information behaviour to information provision specifications.

The analytical framework for evaluating information needs proposed by Nicholas (1996; 2000) aims to

fill precisely this void in offering up a method for the systematic collection of information needs data to
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facilitate the design, evaluation and auditing of information systems, a method which, although highly

practical, is firmly entrenched 1n the sound theoretical outlook and principles delineated above.

3.3 The Evaluatory Framework

Seeking to translate into practical terms his user-centred, individual needs based theoretical approach to
the study of information behaviour, Nicholas (1996, 2000) proffers a precise and understandable

analytical framework to be used for the assessment of information needs at both a macro level — for

effective strategic information management planning, and at a micro level — for the efficient carrying out
of routine enquiry work. Aiming to achieve a comprehensive picture, he identifies and describes the
eleven essential characteristics of information need - subject, function/purpose (to which the information
is put), nature, intellectual level, viewpoint, quantity, quality/authority, date/currency, speed of delivery,
place of publication/origin, processing and packaging. Taken together, these form an evaluatory
framework for assessing information needs, presented in full detail in Nicholas (1996; 2000). The
following is a précis, delineating the major features of the framework, in preparation for its being shown

in the present study at work in the characterisation of the information needs of academic researchers:

Subject: Subject is undoubtedly a very important characteristic of information need, central to nearly all
information need statements. Indeed, it is probably the one characteristic most readily coming to mind for

describing an information need. However, the portrayal of an information need through subject terms
(keywords) alone can hardly make for its accurate and comprehensive analysis, as users of the various
Web search engines can surely testify. Even if the degree of specifity or depth of the interest is taken into
account, and the subject is successfully translated into sufficient terms in the language of the system to
adequately clothe the subject, it takes the consideration of other (preferably all) characteristics of the
information need to provide a truly fitting answer to the problem encountered. Suffice to cite the example
of the unsuitability to most UK based high-school students of some information, which may be right on

target subject-wise, but, say, scientific in its level and in Chinese, to demonstrate the point.

Function/Purpose (to which the information is put): Each individual and each information community
puts information to work in different ways. Their end products are different and so are their uses for
information. Furthermore, within each profession (and organisation) the prime function to which
information is put will vary with the role and specialism of the individual. Still, people need information
essentially for five broad functions or purposes, each of which requires very different information
solutions. The five are: (1) providing answers to specific questions (the fact-finding function); (2) to keep
up-to-date (the current awareness function); (3) the investigation of a new field in depth (the research
function); (4) to obtain a background understanding of an issue/topic (the briefing function); and (5) to

provide ideas or stimulus (the stimulus function).

Nature: Information of different types (conceptual or theoretical, historical, descriptive, statistical,
methodological) can be found on any subject, but not all types are equally suited to the needs of different
individuals. Indeed, nature, like level, is very much allied to the readership/audience for which the
information is intended. Thus, for example, practitioners are far less likely to require theoretical

information than their academic colleagues are.
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Intellectual Level: This characteristic refers to the minimum extent of knowledge and sometimes the
level of intelligence required of the individual in order to understand the information. However, it is not
simply a question of matching the intellectual powers of individuals with suitably intellectual documents:
for one, the complexity of information is a function of how abstract or compressed it is, and how it is
presented. Moreover, intellectually advanced individuals might require elementary knowledge in fields
beyond their areas of expertise. It is in an effort to meet this requirement for suitable-level information

that some information systems index documents according to their intellectual level, allocating them, for

example, academic/research, practitioner and consumer codes.

Viewpoint: Information, especially in the social science and life style fields, is sometimes written up
from a particular view or approach. Writers may belong to a distinctive school of thought and represent
its interpretative approach, or tackle problems from a particular political point of view, or present the
information they wish to communicate in a positive or negative form (say, when they set out to portray a
person in a favourable/unfavourable light), or, in interdisciplinary fields, come from a specific subject
orientation (for example, write on criminology from the perspective of sociology, rather than psychology
or law). Therefore, any assessment of information needs must take into account whether it is objective or

subjective information which is required, and if the latter, the viewpoint called for.

Quantity: While the realities of the Information Society require us to be more informed than ever,
people's information appetites vary greatly with individual circumstances as well as the nature of the need

encountered. Obviously, whereas the researcher starting out on a new investigation in an unfamiliar
subject field may want all the information available, along the lines of 'you can't have too much
information', most people do not have the time, inclination or need to wade through large volumes of
information. Thus, in these days of easily obtainable abundant information, determining the amount of

information required has certainly come to the fore, becoming a key consideration in information needs

assessment.

Quality/Authority: Assessments of the quality of information may be decidedly subjective, but,
nevertheless, quality ranks very highly on the list of information priorities. Quality concerns loom
particularly large in the light of the information explosion that is currently being experienced, since
quality determinants enable knowledgeable selection. Also, the veracity and accuracy of information is
more often than not a crucial consideration: suffice to cite the example of health information, so easily
available on the Web, in ample proof of the point. Thus, quality and authority requirements, traditionally
considered fundamental in information need assessment, have become more important than ever in these

days of huge amounts of easily accessible information, some of which is of dubious origin.

Date/Currency: This information needs characteristic involves two inter-related questions: how far back
in time is information required, and how up-to-date does the information need to be? Plainly, information
can become obsolete with time, in the wake of change: new discoveries, new equipment, computerisation,
political and economic factors and legislation can render valueless - even dangerous, what we know and
do. However, often, especially where humanities information is concerned, the very opposite can be true:
information may actually gain value with age. Still, since everybody has to keep up-to-date, the new is

more likely to capture people's interest, although they do differ in their perception of what constitutes

43

_— W W Pl e S o Rglinalerer § i i, ey - =T



current information: for instance, stockbrokers are very likely to consider only the last few minutes'’

information current, whereas for the historian the definition of current may extend to a year or more.

Speed of Delivery: The speed of delivery aspect of an information need refers to the speed with which
the information is required. Plainly, full-text online services, electronic document delivery, the fax, and of
course the Internet have changed our definition of speedy delivery, which, in turn, has driven up our

currency expectations. With the urgency and immediacy characterising modern life, instant, or at least
rapid response to an information need is highly prized, rendering the speed of delivery aspect of an

information need a decidedly central one in information need evaluation.

Place of Publication/Origin: Although the global society is becoming more and more a fact of modern
life, apparently the place or country of origin of the information is nevertheless not always immaterial to
its potential consumer. Whether it is the case or not seems to depend on three main factors. Firstly, the
subject matter of the information needed: some fields are more international than others; for example, in
many areas of science research emanating from anywhere in the world is of interest (although even in
science the literature of developed countries is held in higher regard than that of developing countries),
whereas in the social sciences information tends to be more parochial. Secondly, since ideas and
theoretical information ‘travel well', academics are more likely to adopt a more international approach to
information seeking than practitioners. Thirdly, linguistic ability obviously plays a central part in

determining whether information from foreign countries is fit for consumption or not.

Processing and Packaging: Processing refers to the different ways that the same ideas and research can
be represented. For example, a single scientific discovery, social survey, government inquiry can, and
often is processed for a whole range of audiences and purposes. Packaging in this context means the
external presentation or physical form of the information — the form in which it is stored and

communicated. The relationship between processing and packaging is a very close one, because certain

information packages are designed for the storage and dissemination of specific levels of processed data.
Thus, dissertations and theses are packages that convey a good deal of data and detail have a limited
audience, whereas the Internet, newspapers, television and leaflets — all purveyors of highly processed
information have vast and popular audiences. However, it is not the level of processing alone that attracts
users to various forms of information package. Other features of the packaging play a part too: some
packages are more current than others (the Web, news-wires); some are more exclusive (oral sources);
some demand much less of the individual in digesting their messages (television); some are very
accessible (newspapers); and some are just plainly more familiar (books). The personality of the
individual comes into it too, so that a person's preference for a certain package may be a result of an

amalgamation of factors.

Having reviewed the major features of the framework designed by Nicholas (1996, 2000) for evaluating

information needs, we now come to the manner in which it is put to work in the present study for the

characterisation of the information needs of academic researchers.
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3.4 The Research Strategy

Taking a post-positivist approach, which advocates methodological pluralism (Guba and Lincoln, 1994;
Hirschheim, 1985; Patton, 1980), the enquiry presented here combined interpretive (or phenomenological)
and positivist methods to address the research question posed: the first, exploratory stage of the
investigation into contemporary academic researchers’ information needs was conducted from an
interpretive perspective, utilising the qualitative technique of interviews, whilst the larger-scale quantitative

exploration of the first insights thus obtained, which followed, was executed in the positivist tradition.

The decision to take a post-positivist approach to the study of the complex picture of contemporary
academic researchers' information needs was prompted first and foremost by the different foci of the
evaluation to be undertaken at each of the two stages of the planned investigation. For, as Wildemuth
(1993, p. 451) points out, the rationale behind the post-positivist view of research is that "... there is no
such thing as the one correct scientific method. Instead, the method to be applied... should be selected
based on the research question being addressed.” Indeed, the different goals of the investigation in each of

the two stages of the present project called for such methodological pluralism.

Setting out to lay the groundwork for the study, the initial goal of the investigation was a preliminary
mapping of a terrain deliberately assumed to be unknown. As it has already been noted, the point of
departure for the present undertaking was the postulation that in the changed and still constantly changing
realities of contemporary academe anything and everything we have traditionally been holding true as to

the information component of the scholarly endeavour may no longer hold true. This premise of a 'clean
slate’, rendering the first stage of the investigation exploratory 1n its nature, made the choice of an initial
interpretive qualitative study almost given. After all, the basic epistemological premise of interpretive/
phenomenological approaches is that "knowledge is a representation of the world which has been
cognitively worked by the mind, and physical reality is, therefore, only known by an act of mind on
phenomena presented to it" (Bains, 1997, p. 2). The notion of a reality, which is subjective as well as
culturally derived and historically situated (Crotty, 1998), clearly calls for the study of phenomena
through the eyes of people in their lived situations (Hjorland, 2005), in an attempt "to know what the
actors [in a particular social world] know, see what they see, understand what they understand" (Schwartz
and Jacobs, 1979, p. 7, quoted in: Wildemuth, 1993). Opting for the interpretive approach entailed, almost
predictably, the choice of a qualitative research method, for the interpretive research tradition is
commonly associated with qualitative research (Bains, 1997; Wildemuth, 1993). Hardly surprisingly, of
course, for qualitative research, aiming as it does at studying people in situ, without constrictions of
preconceived notions, is considered the most appropriate for capturing what people's lives, experiences,

and interactions mean to them in their own terms and in their natural settings (Grover and Glazier, 1935;

Hepworth, 1998; Patton, 1987a).

Indeed, the interpretive qualitative approach promised a holistic, in depth and detailed understanding of
the present day academic researcher’s information needs. For, as Patton (1987a, p. 187) asserts,
qualitative methods yield "raw data from the empirical world", which, according to Lofland (1971),
faithfully represent the participants in a study in their own terms, depicting "what goes on in their lives
and what life is like for them" (quoted in Patton, 1987a, p. 188). Since, as both Nicholas (2000) and
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Wilson (1981) contend, better understanding of the information user is contingent on better
understanding of the facts of his or her everyday life and the role played by information in it, taking an
interpretive qualitative approach was deemed particularly appropriate to the goal of the first stage in this

study of information needs, which aimed at an exploratory "mapping of the terrain”.

However, as it often happens, the practicalities of obtaining the qualitative data were such, that the
samples to be studied were by necessity relatively small and unrepresentative. This state of affairs plainly
precluded any possibility to draw conclusions as to the prevalence of the findings. Thus, at this stage of
the study, with the goal of discerning statistical regularities of researchers' information needs and
behaviour at the forefront of the investigation, the positivist research approach was deemed to be the
more appropriate. This approach, which views reality as "objective, transcending an individual's
perspective... [and] expressed in the observable statistical regularities of behviour” (Wildemuth, 1993, p.
450; see also Hjorland, 2005), and the world as "highly systematic, well-organised....[,] a world of
regularities, constancies, uniformities, iron-clad laws, absolute principles” (Crotty, 1998, p. 28), assumes
that human behaviour is sufficiently uniform to allow for accurate forecasts on the basis of statistical
samples (Bains, 1997). As such, it is commonly associated with quantitative confirmatory studies
(Wildemuth, 1993), although as both Hjorland (2005) and Crotty (1998) point out, positivism is not the
use of quantitative methods. Still, a positivist approach, utilising quantitative methods, can be very
helpful indeed in determining whether hypotheses yielded by interpretive techniques are generalisable to
a wider population (Sonnenwald and livonen, 1999). Therefore, for the purposes of the investigation
reported here it was thought indispensable to have the findings of the qualitative stage consistently
measured against pertinent insights derived from both past and current studies, as well as to put them to
test among a wider population. Thus, much along the lines of the cycling approach suggested by
Hounsell and Winn (1981), whereby an initial qualitative evaluation forms the basis for a larger-scale
quantitative study, the questionnaire survey, which followed up the hypotheses formed in the course of

the qualitative stage, thus allowed for the greater generalisation of the study findings.

Thus, the project was carried out in two consecutive stages: an interpretive stage, consisting of two
phases, which utilised the qualitative research technique of interviews, followed by a positivist
quantitative stage. The underpinnings of the study have been laid down in the first phase of the qualitative
stage, a pathfinder pilot project of seven information needs interviews with academic researchers. The
preliminary insights thus gained into the information component of present-day research work then served
as the basis for the next phase of the qualitative investigation, another set of in-depth interviews. Finally,
the evidence emerging from the two-phase qualitative stage of the study, having been crystallised into a

series of hypotheses, was put to test in a questionnaire survey conducted among the target population, the

researchers.

The strategic decision at the basis of the present study to take a post-positivist approach in combining
interpretive research with positivist research did indeed yield very valuable results. The interpretive
qualitative stage of interviews enabled the generation of rich narratives of the informants' truth, which
would have been unobtainable otherwise. However, only when supplemented with the insights offered
by the literature, as well as with findings derived through the positivist paradigm based quantitative study

(the questionnaire survey), were the analyses of the qualitative findings validated and the necessary
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Wilson (1981) contend, better understanding of the information user is contingent on better
understanding of the facts of his or her everyday life and the role played by information in it, taking an
interpretive qualitative approach was deemed particularly appropriate to the goal of the first stage in this

study of information needs, which aimed at an exploratory "mapping of the terrain".

However, as it often happens, the practicalities of obtaining the qualitative data were such, that the
samples to be studied were by necessity relatively small and unrepresentative. This state of affairs plainly
precluded any possibility to draw conclusions as to the prevalence of the findings. Thus, at this stage of
the study, with the goal of discerning statistical regularities of researchers' information needs and
behaviour at the forefront of the investigation, the positivist research approach was deemed to be the
more appropriate. This approach, which views reality as "objective, transcending an individual's
perspective... [and] expressed in the observable statistical regularities of behviour" (Wildemuth, 1993, p.
450; see also Hjorland, 2005), and the world as "highly systematic, well-organised....[,] a world of
regularities, constancies, uniformities, iron-clad laws, absolute principles" (Crotty, 1998, p. 28), assumes
that human behaviour is sufficiently uniform to allow for accurate forecasts on the basis of statistical
samples (Bains, 1997). As such, it i1s commonly associated with quantitative confirmatory studies
(Wildemuth, 1993), although as both Hjorland (2005) and Crotty (1998) point out, positivism is not the
use of quantitative methods. Still, a positivist approach, utilising quantitative methods, can be very
helpful indeed in determining whether hypotheses yielded by interpretive techniques are generalisable to
a wider population (Sonnenwald and livonen, 1999). Therefore, for the purposes of the investigation
reported here it was thought indispensable to have the findings of the qualitative stage consistently
measured against pertinent insights derived from both past and current studies, as well as to put them to
test among a wider population. Thus, much along the lines of the cycling approach suggested by
Hounsell and Winn (1981), whereby an initial qualitative evaluation forms the basis for a larger-scale
quantitative study, the questionnaire survey, which followed up the hypotheses formed in the course of

the qualitative stage, thus allowed for the greater generalisation of the study findings.

Thus, the project was carried out in two consecutive stages: an interpretive stage, consisting of two
phases, which utilised the qualitative research technique of interviews, followed by a positivist
quantitative stage. The underpinnings of the study have been laid down 1n the first phase of the qualitative
stage, a pathfinder pilot project of seven information needs interviews with academic researchers. The
preliminary insights thus gained into the information component of present-day research work then served
as the basis for the next phase of the qualitative investigation, another set of in-depth interviews. Finally,
the evidence emerging from the two-phase qualitative stage of the study, having been crystallised into a

series of hypotheses, was put to test in a questionnaire survey conducted among the target population, the

researchers.

The strategic decision at the basis of the present study to take a post-positivist approach in combining
interpretive research with positivist research did indeed yield very valuable results. The interpretive
qualitative stage of interviews enabled the generation of rich narratives of the informants' truth, which
would have been unobtainable otherwise. However, only when supplemented with the insights offered
by the literature, as well as with findings derived through the positivist paradigm based quantitative study

(the questionnaire survey), were the analyses of the qualitative findings validated and the necessary
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breadth of view attained. Thus, as Hammersley (1981) and Greene and Caracelli (1997) suggest, the use
of different methodological approaches (methods triangulation) served to enhance the validity and

reliability of the study, by counterbalancing the flaws or the weaknesses of each method with the
strengths of the others.

Furthermore, very much in line with Wildemuth's (1993, p. 466) assertion that "interpretive research can
be combined effectively with positivist research, in spite of the fact that the two approaches take very
different views of the nature of reality and how one comes to know about or understand reality... [so
that] the results from the two approaches... richly inform each other", the combined advantages of the
different methods used achieved a powerful, holistic and comprehensive portrayal of academic

researchers' information needs.

3.5 The Qualitative Stage

3.5.1 Population
Eighteen faculty members of the University of Haifa were asked to participate in the information needs

interviews, which comprised the first, qualitative stage of the study: seven in the initial, pilot phase and
eleven more in the second, follow up phase. No attempt has been made to assemble a scientifically

representative sample of a 'typical' academic community for the pilot project phase, in view of the
exploratory nature of the investigation at this point. Nonetheless, the seven interviewees participating in
this initial phase of the study were not chosen entirely randomly; rather, they were selected with the intent
of learning the views and experiences of as varied a group as possible. Thus, the participants were from
different disciplines (history, economics, philosophy, psycho-oncology, computer science,

communications), some younger and some older (mid-thirties to mid-sixties), of senior ranks as well as

relative newcomers to academe, men and a woman.

For the second phase of the qualitative investigation, the original sample of seven academics was
augmented with eleven additional faculty members of the University of Haifa, chosen so as to form
together with the pilot group a more characteristic representation of an academic community, according to
two sets of criteria: age and disciplinary affiliation. Aiming at eliciting as much as possible of the range of
perspectives held in academe concerning research information needs, each researcher interviewed
belonged, therefore, to one of three age groups: ‘young’ (up to the age of 45), ‘middle aged’ (mid-forties

to sixty) and ‘older’ (in their sixties), and concurrently represented one of three broad disciplines (the

Sciences, the Social Sciences, and the Humanities).

The division into age groups was meant to enable the detection of possible differences in information
needs and information seeking behaviour among active researchers, whose socialisation into the
profession and accumulation of academic experience took place in diverse circumstances: those among
the academics who are in their sixties today have learned the tools of their trade when traditional attitudes
to and patterns of research work were the prevalent norm, and computers were, if not unheard of, then at
least far less of a significant element of their lives; those belonging to the thirties to early forties age
group were practically born into the realities of the knowledge society with its novel information
opportunities; and the interim generation, now aged round about fifty (mid-forties up to sixty or so), who

had embarked on their professional careers when the traditional concept of research and conservative
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approaches to its information component still reigned, witnessed and willingly or not probably took part

in the transition to the new era in academic work.

The sampling according to disciplinary affiliation was deemed necessary for identifying the variations in
information needs and information behaviour among contemporary researchers from different knowledge
areas, with a special emphasis on the re-examination of previously established findings on the matter,

which by now have become so widely accepted that they are considered among the conventions of the

academic scene.

Thus, the population at the qualitative stage of the investigation (phases one and two) comprised eighteen
researchers. The sample was put together according to a matrix consisting of nine cells, with each cell

represented by two interviewees, as shown in Table 3.5.1 below:

Table 3.5.1: The Research Population at the Qualitative Stage of the Investigation

Aged 44 and under Aged 45 - 60 Aged 61 and over

Lecturer,
Neurobiology
Lecturer,
Physics

Senior Lecturer,
Communications

Assistant Professor,
Computer Science

Assistant Professor,
Mathematics

Assistant Professor,
Psychopharmacology

Professor,
Biology

Professor, Economics

Professor,
Psycho-oncology

Social Sciences

Assistant Professor,
Political Science

Professor,
Social Welfare

Senior Lecturer,
Political Science

Senior Lecturer,
History
Lecturer,
Philosophy

3.5.2 Data Collection and Analysis
The Data Collection Method: The above-noted decision to proceed from the premise of a 'clean slate' in

Professor,
Literature

Senior Lecturer,
Philosophy

Professor,
History

Professor, Archaeology

exploring the intricacies of the changing terrain of research related information needs and information
behaviour suggested that eliciting the hoped for rich insights into present-day trends and patterns could be
best done by means of interviews. Considered the 'bread and butter' of qualitative evaluation and an
important source of qualitative data (Bawden, 1990), interviews are uniquely suitable for probing beneath
the surface in order to solicit detail and provide a holistic understanding of individual point of view
(Patton, 1987b). As such, interviews are particularly suitable for the purpose of unearthing data on
information needs, which, by definition, refer to imprecise, far from concrete and not easily definable
notions: they can probe for both qualitative and quan;itative data, throw up unexpected findings, which

were not asked about, and, unlike other methods, allow for studying not only users, but also non-users
(Nicholas, 1996, 1997, 2000).
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There were, of course, an abundance of interview types to choose from, but the in-depth, open-ended,
one-to-one, face-to-face interview was deemed the most suitable for the purposes of the present study.
First of all, the method has numerous advantages specifically for information needs evaluation, such as
the opportunities it affords the interviewees to question, explain, and reflect, or the greater likelihood of

obtaining full and complete responses to questions through prompting, or the observational occasions

provided (Nicholas, 2000; Stone, 1984).

Also, it is especially useful when the territory is unfamiliar (Nicholas, 1997), as 1t was deliberately
assumed to be in the case of the present undertaking. As Nicholas (2000, p. 112) notes, the face-to-face,
open-ended, in-depth interview holds the specific attraction of allowing the interviewees to express freely,
and in their own terms, what they consider to be the important issues, whereas "too often, as in the case of
questionnaires, individuals are shoehorned into forms of words devised by the interviewer", in result of
which "an unwanted or unwarranted bias intrudes”. Considering that the territory had, in fact, been
extensively explored, maintaining the premise of 'a clean slate’, that is, approaching the subject of
researchers' information needs with an open, unbiased mind, made the initial data collection for the
project via this form of interview almost crucial. Indeed, with the academics interviewed given the
opportunity for musing out loud on needs, wants, requirements, practices and routines, as well as for
voicing concerns, the evidence gathered held the potential of providing a true-to-life, multi-faceted
snapshot of the information component of the present-day scholarly endeavour, which may have been

limited in its reliability, in view of the small sample interrogated, but certainly not in its validity.

The Data Collection Procedure: Following Barry's (1995) line of thinking in assuming that the
information component of the research activity is largely of an implicit nature, and as a result not easily
retrievable to consciousness for discussion in an interview situation, the interviews were loosely based on
the critical incident technique (for a discussion of the technique and its application to information studies
see: Urquhart et al., 2003). The researchers interviewed were, therefore, requested to talk about their
current/recent research projects, the various research-associated activities performed in the course of a
typical workday, and the problems or difficulties encountered thereby. The issues thus raised either

spontaneously led to, or at least provided an opportunity for a discusston of their past and present

information needs and information seeking behaviour.

The participant centred interviews were structured around the user need framework delineated above,
which, as suggested by its developer (Nicholas, 1996, 2000) functioned at this stage as a template for data
collection. Expanded into a more detailed interview guide (Appendix 4), the framework served to ensure
that all relevant aspects were explored and to alert the investigator in the course of the interview to the
topics to be pursued. As the initial findings emerging from the first, pathfinder phase led to more pertinent
questions concerning the information component of academics' research work, the interview guide was

revised and updated accordingly for the second, follow up phase of the qualitative stage (Appendix J).

The interview sessions took place in the researchers' personal workspaces, both in view of the
observational opportunities this afforded and in a deliberate effort to create a relaxed atmosphere from the
outset by meeting on their home turfs. Fortunately, the investigator's thirty year long close work relations

and fruitful cooperation with the faculty at the University of Haifa resulted in an easy mood throughout
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the interviews, which proved to be conducive to researchers' talking about themselves. Indeed, the
researchers were forthcoming with tales of their research-associated information experiences, citing
anecdotes, cases and examples, as well as freely allowing their views to emerge. Thus, despite the
necessary 'formalities’ - all of the interviews were tape-recorded for later transcription and analysis, and
points of special emphasis were also recorded in writing at the time of the interview - the interviewees
actually seemed to enjoy the opportunity to talk of their information needs and practices. Probably in
result, they were very generous indeed with their time: on average, the interviews lasted an hour and a

half to two, and in one case, over three hours.

The taped interviews were fully transcribed and returned to the interviewees for any additional
information of pertinence which the researcher mighi have neglected to mention in the course of the
interview. In further proof of researchers' willingness to give unstintingly of their time, quite a few of the

interviewees read the transcripts and commented on them, adding considerably to the completeness and

richness of the data obtained.

Analysis of the Pilot-Project Phase Interviews Data: The first series of interviews, conducted with

seven researchers over a period of three months, constituted a pathfinder pilot project.

The specific objects at this stage of the investigation were:
e To pinpoint the main features of contemporary scholarly information needs.
e To examine the validity of customarily held notions as to the information component of

academic research work.

Towards this end the interviews sought to elicit data on the information needs of present day academic

researchers, how they go about meeting these needs, and the barriers they encounter in the process.

Performing crosscase analysis, intended to bring all the data to bear on the research questions and to
identify central themes, the data obtained in the first series of interviews were analysed, as planned, by
means of the user need framework proposed by Nicholas (1996; 2000). Used at this stage as a template
for classifying the data at hand, the framework facilitated an in-depth evaluation, which considered eleven
aspects of research information need: subject, function, nature, intellectual level, viewpoint, quantity,
quality/authority, date/currency, speed of delivery, place of publication/origin, and processing/packaging.
As part and parcel of the issues under discussion, the questions of how the information needs identified
were being met and what obstacles were encountered in the process have also been looked into. Based on
text analysis suggestions made by Patton (1990), the data were disaggregated into its thematic
components. In the first round of coding the transcripts were broken down into passages by
predetermined general topics, the eleven aspects of research information need. In the second round of
coding the excerpts were assigned more specific thematic descriptors, either the predetermined ones of

the interview guide, or new ones, derived inductively from the data.

Fulfilling its pathfinder mission, the pilot project thus served to pin down emerging patterns of research
information needs, usages and problems, yielding a comprehensive, if initial and tentative picture of

academic researchers' information needs and information behaviour in our age. This provisional portrayal

has been crystallised into a series of hypotheses, delineating researchers' information needs, how they go
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about meeting these needs and the barriers they encounter in the process, which served as the basis for

further methodical exploration of research information needs.

Analysis of the Second Phase Interviews Data: The next phase of the qualitative investigation
consisted of another series of in-depth, critical incident technique based interviews, undertaken over a
period of three months, this time with eleven faculty members of the University of Haifa. Aiming at
rounding out, enhancing, and bringing into sharper focus the picture of the present-day academic

researcher’s information needs tentatively emerging from the exploratory first phase, the specific objects

at this stage of the investigation were:

e To collect additional qualitative data, which would serve either to further substantiate, and where

necessary amend, or else to repudiate the hypotheses hitherto formed.

e To gain fresh insights, in order to form new, additional hypotheses.

Therefore, the second run of interviews focussed on the hypotheses tentatively formed in the first phase of
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the investigation, querying researchers on their current/recent research projects, the various research-

associated activities they performed in the course of a typical workday, and the problems or difficulties
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they encountered thereby.
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The additional information needs data thus gleaned were thoroughly evaluated, again performing

. -y

crosscase analysis, by means of the framework developed by Nicholas (2000) for the purpose, and

utilising the same data analysis procedure. The resulting insights served, as planned, both to hone the

[ |

previously advanced hypotheses concerning the contemporary academic researcher's information needs

. eyl

and information behaviour and to form new hypotheses. The full evaluation of the qualitative data
gathered considered, therefore, the aforementioned eleven aspects of information need, as well as the
meeting of these needs and the obstacles encountered in the process. Thus, although the main purpose at

this stage of the study was the testing of the hypotheses against additional qualitative evidence, the

gl e oomg e el

exploratory nature of the investigation was upheld.

Upon its completion, this second phase of the enquiry into research information needs, usages and

problems produced a definitive version of hypotheses, to be put to test in the following, quantitative stage
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of the study. Indeed, the rich, if still non-generalisable picture which emerged from this stage was

-
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undoubtedly a suitably firm basis for the next, quantitative stage of the re-examination and re-assessment

of academic researchers’ information needs.

3.6 The Quantitative Stage

L 2
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3.6.1 Population, Demographical Data and Response Rate
Data for the quantitative stage of the study were gathered through a questionnaire survey canvassing the

entire population of researchers at the University of Haifa, defined for the purposes of the present study as

tenure-track academic faculty members and/or research fellows affiliated with the research centres of the

university. The decision to focus on these two groups was driven by the goal of soliciting data specifically

on research information needs: only those academics, whose main concern, by definition, was the

research component of their work, were approached. Thus, teaching fellows, that is, faculty formally
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appointed by the umiversity for the purpose of instruction only, were not asked to participate. Neither
were doctoral students selected: not as well connected as more seasoned scholars, and of course less

experienced in research work, they were presumed to have somewhat different information needs.

The main areas of research conducted at the University of Haifa were broken down into three broad
disciplinary categories, according to the commonly accepted (if not absolute) consensus about the
spectrum of the three major disciplines: sciences, social sciences and humanities. The areas of botany,
molecular biology, genetics, evolutionary genetics, brain research, computer science, mycology,
mathematics, neurobiology, neurophysiology, neuropsychology, physiology, and theoretical physics were
aggregated into the broad disciplinary category of sciences. The areas of anthropology, law,
epidemiology, ecology, organisations, management, geo-politics, demographics, education, sociology,
economics, environment, political studies, cultural studies, information science, business administration,
information systems, social work, psychology (developmental, clinical, social, educational,
organisational), and criminology were aggregated into the broad disciplinary category of social sciences.
The areas of religions, archaeology, ethics, linguistics, theatre, history, Judaism, biblical studies,

literature, philosophy, Jewish philosophy, and history of the arts were aggregated into the broad

disciplinary category of humanities.

The decision to focus on the research population of the university raised a potential problem, which
needed to be taken into consideration and prepared for in advance: a predictably low response rate to the
planned survey. As Bar-Ilan et al. (2003) point out, in surveys of academics the response rate is
notoriously rather low, an observation amply borne out by the response rates of the studies referred to in
the present undertaking too. Thus, for example, in a survey, conducted in the first half of the 1980s
among biology, chemistry, physics, psychology, economics, and sociology researchers in the United
States and Canada, the response rate was 19 percent (Borgman et al., 1985); in a 1992 survey at the State
University of New York (SUNY) the response rate was 27 percent (Adams and Bonk, 1995); in two
faculty surveys, one in 1993 at Eastern Illinois University (Laribee and Lorber, 1994), and the other in
1994 at Western Michigan University (Vander Meer et al., 1997), the response rate was, respectively, 31
percent and 42.3 percent; in a 1993 survey of scientists at the University of Alabama, Tuscaloosa, the
response rate was 35 percent (Mehta and Young, 1995); in 1996, the response rate in a survey among
Canadian chemists was 37 percent (Noble and Coughlin, 1997), and in a survey of British science and

library study departments, respectively 14.39 and 21.2 percent (Gomes and Meadows, 1999).

In the particular case of the present investigation, two additional factors were seen as liable to lower the

response rate even further. To start with, the eighty items long questionnaire only took approximately
twenty minutes to fill out, a point which the cover letter made abundantly clear, but with its 14 pages it
nevertheless looked quite formidable. Also, disseminating the questionnaire at the beginning of the
academic year was an inescapable dictate of the project schedule, but it did coincide with the busiest time

of the year for the academics approached.

Still, being well aware of the likelihood of receiving a limited number of responses to the survey made it
possible to take appropriate measures to compensate for the foreseeable restrictions in its range. In fact, as

it has been noted above, the strategic decision at the basis of the present study, to use different
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methodological approaches (method triangulation), was intended to solve precisely such problems, by
counterbalancing any flaws or weaknesses in a method utilised against the advantages of another. Indeed,
the rich, if restricted-scope data, obtained at the qualitative stage, were consistently measured not only
against the quantitative results of the present study, but also against the pertinent findings of a host of
recent studies into academic researchers' information needs and information behaviour. Furthermore, in
anticipation of a limited research sample, it was thought advisable to take steps to ensure that it would
adequately represent the target population in its entirety. Thus, not only was there the usual reminder
requesting participation disseminated, but concurrently, once the sample obtained in the first round of the
survey was analysed to determine how representative it was of the total population, researchers belonging

to under-represented disciplinary and/or age groups were approached in person, too.

Altogether 664 questionnaires were sent out in November 2003, of which 74 were returned within a
month. After the dissemination of a reminder to the entire population in December 2003, and the above-
noted personal requests calling upon researchers belonging to under-represented disciplinary and/or age
groups to participate, another 59 questionnaires were received. This brought the total number of usable
answers to 133, Table 3.6.1.1 below displays the distribution of the respondents by discipline and age. As
anticipated, the response rate was relatively low: only a fifth of the total population, 20.03%, participated
in the survey. However, the responses suggested a close match between the sample and the target
population, both with regard to disciplinary affiliation and age, as Tables 3.6.1.2 and 3.6.1.3 (below)

demonstrate. Thus, with all that the number of respondents was indeed small, it was representative of the

population studied.

Table 3.6.1.1: The Distribution of the Survey Respondents, by Discipline and Age*

Number of Respondents Percent of Respondents

Category

-44/Sciences

Pt
o

-44/Social sciences

-~
7

-44/Humanities 8.33
45 — 60/Sciences 8.33
45 — 60/Social sciences 17.5

45 — 60/Humanities 20.83

N

+61/Sciences 8.33

+61/Social sciences

+61/Humanities 0.17

. L it

*Excluding 13 respondents: 12 who did not specify their research areas, and one who did not specify his or her age
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Table3.6.1.2: The Match between the Research Sample and the Target Population, by Discipline*

Number of Percent of
Respondents in Respondents in
Disciplinary Disciplinary

Category Category of

Disciplinary Number of Percent of
Category Researchers in Researchers in
Disciplinary Disciplinary

Category Category of Total

Population Total Number of

Researchers in
Disciplinary
Category

Sciences 149 22.44 23.97
Social sciences | 263

*Excluding the 12 respondents who did not specify their research areas

37.19

Table 3.6.1.3: The Match between the Research Sample and the Target Population, by Age*

Number of Percent of Number of Percent of
Researchers in Age | Researchersin Age | Respondents in Age | Respondents in Age
Group Group of Total Group Group of

Age Group

Population Total Number of

Researchers in Age
44 and under 23.64

Group

46.97
27.27
*Excluding the one respondent who did not specify his or her age

61 and over

Total

3.6.2 Data Collection and Analysis
The Data Collection Method: As it has already been noted, in the second and final stage of the study the
hypotheses, which had been formed on the basis of the findings emerging from the data obtained in the

earlier, qualitative stage, were tested, generalised and triangulated by means of a self-administered

questionnaire survey.
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The survey instrument (Appendix 6), especially constructed for the purposes of the present study,
consisted of 80 statements denoting research-work associated information needs and practices. In an
attempt to ensure that the declarative statements, to be rated by the respondents in terms of agreement or
disagreement, reflected authentic sentiments of 'real-life' researchers, rather than preconceived ideas of
the investigator, the statements were excerpts from the in-depth interviews conducted in the first stage of
the study. As the quotes from interviews were cited with as much adherence to the original utterances as
clarity and/or coherence would allow it, their use served to promote the validity of the data to be procured
by the questionnaire. The instructions for filling out the questionnaire therefore emphasised that the
statements presented to the study participants were quotes from interviews with other academic
researchers on their information needs and information behaviour. Thus, the respondents were in fact
requested to indicate to what extent the statements made by their peers were true of them, too, that is, how
faithfully these statements reflected their own views and experiences concerning the information

component of scholarly research work.

Aiming to collect data on all of the different aspects of the question under study, whilst placing
statements with similar content together, the survey instrument, too, was designed in adherence to
Nicholas' (1996, 2000) framework for a systematic description of information needs. Thus, the statements
pertaining to research information needs were in eleven categories: subject of the information, function of
the information, nature of the information, intellectual level of the information, viewpoint of the
information, quantity of the information, quality/authority of the information, date/currency of the
information, speed of delivery of the information, place of publication/origin of the information, and
processing/packaging of the information. The responses were to be given on a six-point Likert-type scale:

Always true of me; Often true of me; At times true of me and at times not; Seldom true of me; Never true

of me; Irrelevant for me.

A pilot version of the questionnaire was pre-tested among 12 faculty members, in an effort to identify
problems and potential difficulties, such as excess verbiage, unclear or ambiguous wording, emotionally
charged, leading or biased phrasing, unnecessary jargon, etc. The pre-testing procedure consisted of two
phases. In the first phase the investigator held individual meetings with eight researchers. In each of the
meetings the researcher was requested to fill out the questionnaire while 'thinking aloud' and commenting
on it. The taped sessions of researchers' musing aloud on the statements presented to them, deliberating
the different options and voicing their doubts, served as the basis for amending the survey instrument.
Thus, the questionnaire was revised and modified after each session, resulting in a pre-testing process,
which was incremental in its nature. In the second phase of the pre-testing procedure the last revised
version of the pilot questionnaire was sent to four additional faculty members. This time the researchers
filled out the questionnaires under realistic conditions, although they had been requested to, and did
indeed let the investigator know of any difficulties encountered. Upon completion of this last round of
pre-testing, the ensuing definitive version of the survey instrument was hopefully devoid of any major

problems which may have impeded the collection of the quantitative data for the study.

The Data Collection Procedure: In November 2003 questionnaires were sent via campus mail to 664

University of Haifa researchers. The decision not to use the university intranet for distributing the
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questionnaires via e-mail was dictated partly by technical constraints, which prohibited guaranteeing
absolute anonymity to the participants, and partly by the importance accorded to canvassing non-users of
electronic technologies, too. An accompanying letter stated the purpose of the research project for which
the data were to be collected, promised anonymity and confidentiality to prospective participants,
emphasised that the questionnaire only took about twenty minutes to fill out and requested faculty
members' cooperation. Concurrently, the people who were about to receive a questionnaire were alerted
to the fact by e-mail. They were also offered the alternative of filling out an electronic form at the price of
foregoing their anonymity, an offer which indeed was eventually taken up by a minority of the faculty
members. A reminder was sent in December to all members of the target population who had not
responded to the first mailing, offering to resend to those interested another copy of the questionnaire.
And finally, as previously explained, researchers belonging to under-represented categories in the

responses were approached in person and requested to fill out a questionnaire.

Analysis of the Survey Data: As it has already been noted, the quantitative stage of the study was
undertaken with the express purpose of exploring the validity and generalisability of the hypotheses
formed at the qualitative stage. Aiming therefore at discerning both universal patterns of research
information needs and practices, as well as variance by age and disciplinary affiliation, the specific

objects of the data analysis performed at this stage of the investigation were as follows:

e To collect clear-cut, precise and accurate quantitative data, which would serve to validate or else
to repudiate the hypotheses hitherto formed.
e To gauge the extent to which the validated hypotheses held true for the entire population studied

as well as for each of the sub-groups comprising it.

Results of the survey were analysed statistically, using SAS, to determine overall support of each of the
hypotheses put to test, as well as support by disciplines, by age, and by the combined factors of discipline
and age. The more generalised information needs data thus gleaned were thoroughly evaluated, again
within the framework developed by Nicholas (2000) for the purpose. The trends and patterns detected,

mostly validating the qualitative data based hypotheses, were evaluated as to the extent to which they

were found to hold true for researchers in general, as well as for particular groups within the research

community.

The full evaluation of the data gathered for the present study considered, therefore, the aforementioned
eleven aspects of information need, as well as the meeting of these needs and the obstacles encountered in
the process. Having proven to be the hoped for opulent source of information, the study thus yielded a

rich, complex, systematic, and to a considerable extent generalised picture of academic researchers’

information needs.

3.7 Methodological Limitations of the Study

Easily the most crucial limitation of the present study is that it in fact yields a snapshot of a moving

target. Given the rapid pace of the changes occurring in the scholarly enterprise itself as well as in its
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information environs, it is quite impossible to vouch for the lasting validity of the portrayal of research
associated information needs and practices as it is presented here. Still, the study does offer a

comprehensive review of the topics studied, providing valuable baseline data for future longitudinal

comparison.

Another noteworthy limitation stems from the attempt to capture as complete a picture of research
information needs as possible. Given that beyond the depth of understanding crucial for making the hoped
for ‘new diagnosis' of needs and practices, the study also strove for achieving a breadth of outlook, the
population studied, and especially its sub-sets, were not invariably large enough for valid generalisations
to be made. However, the trends and patterns, which nevertheless clearly emerged from the results,
certainly pave the way for future research to be undertaken. Also, the data, even when examined by the
broad user categories of the study, could not possibly reflect the more idiosyncratic characteristics of the
many specific sub-groups comprising academic communities. Moreover, while academic researchers
working in different institutions certainly share many similarities, the data procured in the present study
reflect more specifically the information needs and information behaviour typical of faculty, whose main
interests are focussed on cutting-edge research and publication. In the same vein, the picture of research
information work emerging from this study is true of scholars who benefit from having at their disposal
state-of-the-art information services, offering access fo a vast array of monographs, journals and
databases. However, the data presented here can serve as a solid basis for follow-up research, which

would penetrate deeper into the study of the research information needs and practices of specific sub-

groups in academe.

The study is also limited by the self-reported nature of the data collected. Obviously, it cannot be taken
for granted that the reports of the informants accurately reflect their actual needs and practices. After all,
informants rely in their reports on recall of past experiences, which, human memory being what it is, is
not always as reliable as it might be. Furthermore, as Deutscher (1973) points out, informants are often
unwilling or unable to articulate their feelings, attitudes and perceptions, and in result there can be a great
discrepancy between what people say they do and what they actually do; thus, for example, people are
prone to exaggerate what they perceive as successes and deny or downplay their failures. These
limitations could not, of course, be completely avoided, but several steps were taken to minimise the
difficulties. Thus, use of the critical incident technique, which relies on recall of an actual event, rather
than on remembrances of elusive needs and behaviours helped to jog the memories of the informants by
contextualising the specific need or practice reported. Another precaution taken was the imposing of cross
checks both on the qualitative and the quantitative data: in the former, by examining each informant's
statements for consistency between accounts of similar experiences; in the latter, by posing more than one

statement pertaining to the same notion. And finally, perhaps most importantly, triangulating the data by

the use of both qualitative and quantitative methods served to ensure their validity.

Having thus reviewed the methods utilised in this study to address the research questions posed, we now

turn to the results achieved, starting out with the field data procured specifically for the purposes of the

present investigation.
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4. The Qualitative Investigation: Data Presentation, Analysis, Interpretation

The purpose of this chapter is to report the initial insights into the information component of present-day
research work, as they emerge from the first stage of the research project, the two-phase qualitative
investigation. As it has already been noted, the first phase of the qualitative stage, a pathfinder project of
seven information needs interviews with academic researchers, served to lay down the underpinnings for
the study: it pinpointed the main features of contemporary scholarly information needs, whilst examining
the validity of customarily held notions as to the information component of academic research work. The
preliminary insights thus gained, crystallised into a series of hypotheses, were examined in another set of
in-depth interviews. The further insights accrued served both to hone the previously advanced hypotheses
concerning the contemporary academic researcher's information needs and information behaviour and to
form new hypotheses. The full evaluation of the qualitative data, provided below, resulted, therefore, in a
series of hypotheses pertaining to the eleven aspects of research information needs, identified by Nicholas
(1996, 2000), as well as the meeting of these needs and the obstacles encountered in the process. These

hypotheses will be put to test in the following, quantitative stage of the study.
4.1 First Insights into the Subject Aspect of Researchers' Information Needs

4.1.1. Variation of Information Needs with the Centrality of a Subject Area to Research Interests
Traditional analyses (see, for example, Menzel, 1964), perceive each scientist's area of attention as
comprising several fields or sub-fields arranged in concentric circles: the primary field of attention, at the
centre, is to be kept up with in full detail; the secondary fields, at varying distances from the centre, are
also to be kept up with, if not in the same detail; and fields towards the periphery merely warrant knowing
about progress made. But is this distinction between a researcher’s primary/secondary/peripheral fields of
attention still relevant for today’s highly specialised scholar, who, more often than not, also has inter- and

multidisciplinary research interests? Do the information needs of contemporary researchers vary in

accordance with the centrality of a subject area to their interests?

Actually, the distinction seems to be fading away. As one of the two philosophers interviewed puts it:

"You have to specialise, otherwise you won’t be able to cover all the knowledge in a given field, [and]

because of the specialisation you need to delve deeper into your subject, you have to know more about it.

As a result, you only work with the information, which is specific to your subject..." The psycho-

pharmacologist also testifies to a focussing of his research interests, and as a direct derivative, of his

information needs: "You know that you are unable to cover the whole field, and in consequence you

concentrate on specific issues... you deal with the trees, rather than with the whole forest..." The expert

on social welfare also links his more restricted information needs with the ever-growing specialisation in

his area. He, however, seems to view these developments in a rather favourable light: "My field is .
growing more and more specific... the sausage has been cut into so many slices that each slice has f
become translucent, but it’s still being cut further. This, of course, affects my information needs: the more H

specific a subject is, the easier it is to prepare its literature setting."
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More specifically, the informants trace this focussing of information needs to today’s standards of
scientific writing, which, or so they claim, demand that each article deal with a specific topic. Thus, the
psycho-oncologist says that if she is writing on stress, it is only in the context of her expertise, breast
cancer. Therefore she will not consider, and in result, will not need information on stress models, or on
disease-associated stress in general, or on any aspect of breast cancer other than the psychological one,
for "presenting a more comprehensive view of the 1ssue may be better, but they [i.e. the journal editors]
will only cut it out of the article”. With such a limited scope of material pertinent to each new project, it is
hardly surprising that she simply reads all there is. Neither is she the only one among the informants in
whose areas of attention 