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ABSTRACT

This study outlines the derivation of a
behavioural model intended to underpin thinking on
questions concerning the design of information

retrieval systems for academic social scientists. The
historical background of information retrieval research
is reviewed and the behavioural assumptions made in
that research, characterised as the information
retrieval model, are examined. Developments in the
research tradition following from the =early empirical
tests on information retrieval systems are discussed,
and problems experienced in the attempt to develop a
coherent and practically wuseful research programme
around the notion of relevance as a quantitative
concept are analysed.

A major alternative to work employing the
information retrieval model has been the cognitive
approach to information retrieval system design. In
research so far undertaken in this approach the system
has had to construct a cognitive model of the
searcher's requirements in order for retrieval to take
place. It is argued that the characteristics of social
science information present particular difficulties for
building such a model, and that the step of the system
building a cognitive model of the searcher's
requirements as a pre-requisite for retrieval is
unnecessary.

Instead, a behavioural approach to system design
is recommended. The information seeking patterns of a
variety of academic social scientists, derived from
transcripts of interviews, were analysed and broken
down into six characteristics, starting, chaining,
browsing, differentiating, monitoring, and extracting.
These <characteristics seemed sufficient to exhaust the
different generic features of the various patterns, and
to provide a flexible behavioural model to underpin
thinking about information retrieval system design.

The features of an exploratory retrieval system
for social scientists based on the characteristics of
their information seeking patterns are outlined, the
extent to which such features are available in existing
systems, and the requirements for implementing the
model on an operational system are considered. The
argument of the study is that the behavioural approach,
and the analysis of information seeking patterns into
their characteristics, represents a coherent and
practically useful basis for the design of exploratory

.nformation retrieval systems for academie social
scientists.




The Derivation of a Behavioural Model for

Information Retrieval System Design



'Perhaps the most important and 1least
considered factor in the design of
information storage and retrieval systems is
the user of such systems. Regardless of what
other parameters are considered in the
development of a storage and retrieval
mechanism, it 1is necessary to consider its
potential use and mode of use by the persons
or groups for whom it 1is intended; it is
necessary either to fashion the system to
suit the user's needs, habits, and
preferences or to fashion the user to meet
the needs, habits and preferences of the
system. Both approaches are possible, but the
second one, 1involving education and re-—
education of the wuser, is evolutionary and
futuristic. A system designed for now should
at least be able to serve the present user!'
(Comment attributed to Saul Herner, 1959: in

Allen, 1977:7)
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Preface

A Note on Method

This study can be conceived, in part, as a test
bed for a qualitative, empirically based, and
behavioural approach to questions connected with the
design and evaluation of information retrieval systems.
This is in contrast to the traditional quantitative and
probabilistic approaches to such questions. It is also
in contrast to more recent work on the development of
user models for information retrieval system design 1in
that it is behaviourally not cognitively, and
eﬁ;irically not intuitively based. The behavioural
model presented has been derived from analysis of the
information seeking activities of the target group not
from an a priori set of assumptions or intuitions
concerning those activities.

Part of the reason for adopting this approach to
the problem was the experience of a previous and much

ii



omaller study which had followed very closely the type
of approach to evaluation implicit in the information
retrieval model (Ellis, 1982). The characterisation of
that approach and some attempt to describe its role in
foreclosing explanations of the real problems
experienced in the wuse of retrieval systems has been
made elsewhere (Ellis, 1984a: Ellis, 1984b).

This fostered a conviction that to attempt a
conventional evaluation of +the factors affecting the
retrieval effectiveness of computer based information
retrieval systems would add little to the established
account - and would be likely to be so hedged with
reservations as not to be worthwhile undertaking. To
have carried out a set of model searches for social
scientists on available computerised databases would
have been too artificial, but to employ real queries
with real relevance judgements - given the experience
of the previous study - seemed a method that was
fraught with difficulties and likely to lead to little
in the way of conclusive results.

The alternative approach seemed to be to turn the
problem around. Instead of starting from the
information retrieval system and the success or
otherwise of social scientists use of it, to start with
the social scientists and attempt to build up a picture
of the kinds of ways in which they sought information
and how the activities that might be characterised as

'information seeking' or 'information gathering' were

iii



integrated with their other activities. The intention
was to construct a more accurate model of the
information seeking activities of the social
scientists, and from this to derive recommendations for
the design of improved information retrieval systems.

In this respect, although this study is related to
other work on the development of wuser models for
information retrieval system design - such as that
reviewed by Belkin and Vickery (1985) and by Daniels
(1986) - it differs from most of +that work in Dbeing
empirically based on analysis of actual information
seeking patterns, and in adopting a behavioural rather
than cognitive approach to the problem.

The study owes an enormous debt in terms of method
to three American works - Glaser and Strauss's (1967)
The Discovery of Grounded Theory: Strategies for
Qualitative Research, Diesing's (1971) Patterns of
Discovery in the Social Sciences, and Patton's (1980)
Qualitative Evaluation Methods. Glaser and Strauss's
influence is particularly apparent in the choice of
samples for interviewing and in the form of the

analysis of the 1interview transcripts. Diesing's in

clarifying the relationship between formalist and
empiricist experimentation, and in providing an
understanding of the characteristics of holistiec

theories. Patton's influence came in the actual conduct
of the interviews, the adoption of the interview guide

approach, and finally in the decision to attempt to

iv



make full transcripts for the purposes of analysis.

The Choice of the Sample

There are numerous studies of the <characteristics
of social science information and the information
seeking activities of social scientists. This
literature has Dbeen extensively reviewed (Adam, 1971:
1982: Brittain, 1970: 1979: Ellis, 1986: Hogeweg-
De-Hart, 1983: 1984: Roberts, 1981). Many of the
studies have focussed on the information seeking
activities of academic social scientists. Academic
psychologists have been studied as part of the large
scale American study of information communication and
exchange in psychology (American Psychological
Association, 1963: 1965: 1969: Garvey and Griffith,
1972: Garvey, et al., 1972: 1984),., Associated studies

have compared the information and communication



activities of physical and social scientists (Garvey,
et al., 1970: 1971: 1972).

Two substantial research programmes undertaken in
the United Kingdom also concentrated primarily on the
information requirements and provision of information
services for academic social scientists., The first of
these, the investigation of the Information
Requirements of the Social Sciences (INFROSS) project,
was mainly concerned with the information requirements
of academic social scientists. The second, +the Design
of Information Systems in the Social Sciences Programme
(DISISS) examined 1issues relating to the provision of
secondary services in the social sciences. Summaries of
the findings of both these major studies are available
(Line, 1971: Bath University, 1980).

Also of note is a research project undertaken by a
team under Professor Don Swift on index language design
for a social science subject (Swift, et al., 1974).
This project led to the development of a novel approach
to indexing, the multi-modal approach (Swift, et al.,
1977a: 1977b), which was then applied, although
apparently later abandoned, in the construction of the
index for Sociology of Education Abstracts. The project
also gave rise to a brief debate on the relationship
between sociology and information science (Swift, et
al., 1978a: 1978b: 1979: Watson, et al., 1973). Of
related interest, are accounts of the perceptions and

information seeking activities of scientists and
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-echnologists (Allen, 1977: Martyn, 1986: Meadows,
1987: Rowland, 1982), and of humanities scholars
(Stone, 1982). A particularly interesting study, in
this respect, is that by Skelton, (1973) which compared
the results of science user studies with the INFROSS
findings.

However, despite the useful background that these
studies provide for an understanding of the
characteristics of social science information and
social science information use, both generally and with
particular reference to academic social science, none
of the studies provide the kind of detailed account of
the perceptions of academic social scientists of their
information seeking activities, from their point of
view, and seen as a whole, necessary for this study. It
was this type of micro-level information about the
activities and perceptions of the academic social
scientists which was required for the analysis of the
system requirements. In this respect, the detailed
individual studies from which the analysis of the
system requirements are derived, represent a unique
resource for the study of information use by academic
social scientists.

The decision to focus on academic social
scientists was partly dictated by interest, partly by
the availability of a good sample close at hand, and
partly by the desire not to become involved in the

added complexity, and different problems, of
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.uformation use of practitioners and policy makers. The
restriction to academic social scientists working in a
university as opposed to a polytechnic or —college of
higher education environment was based on the fact that
the study was not intended to be offering some kind of
comparative study of academics in different
institutional settings. Therefore, it seemed valid to
focus on social scientists working in a university
environment - who in the event provided more than
enough variation.

The choice of Sheffield was decided on the grounds
of convenience and ease of access., However, the
University does represent a fairly typical 'redbrick!'
environment with a broad span of subject interests and
mix of wundergraduate and postgraduate teaching. While
the existence of differences between the information
seeking activities of social scientists in a university
as opposed to a polytechnic or college of higher
education environment cannot be ruled out, the
existence of such a difference between social
scientists in Sheffield and those in other universities
seems remote enough to discount,

The choice of the first group of social scientists
to interview, however, was affected by a special
characteristic of the University of Sheffield. This was
the existence of a special research unit - the MRC/SSRC
(now ESRC/MRC) Social and Applied Psychology Unit -

within the University. This offered the opportunity of
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a potential comparison between the activities of those
working in a research unit and those working 1in a
teaching department - the Department of Psychology.

A1l the non-professorial academic staff in the
Department of Psychology and all the established
researchers in the MRC/SSRC Social and Applied
Psychology Unit were contacted and asked if they would
be willing to cooperate in this study. Of the twenty
one contacted sixteen were interviewed - of the others
two refused to take part, one was on study leave in
America, and two were simply too busy for a convenient
interview to be arranged. The choice of both this and
the other samples for interview was based on Glaser and
Strauss's technique of theoretical sampling. It became
clear, for example, that the initial choice of social
scientists for interview at the research unit - which
had been made using the published list of staff members
- had not included other less senior contract research
staff of the unit. Therefore, for completeness, four of
these researchers were contacted and interviewed. The
length of the interviews in this first series ranged
from 45 minutes to 2 hours with the majority 1lasting
about an hour.

- At the outset it had been considered a possibility
that, following interviews with the psychologists,
interviews with a department on what might be
conventionally understood as the opposite end of the

social science perspective might be attempted - but it
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was clear from examination of the results of the
interviews with the psychologists in both the teaching
department and the research unit that there was immense
variation 1in substantive topiec and research style
within the group.

To choose another department on some a priori
notion that it might represent a contrast to the
'hardness' of the psychologists seemed wunjustifiable.
Instead, two members of every department in the
faculties of Social Science, and Education were
contacted - the names taken at random from the
University staff 1list. This compriéed four from
Sociological Studies - two from Sociology and two from
Social Administration - two from Economie and Social
History, two from the Division of Economic Studies, two
from Geography, two from Political Theory and
Institutions, two from Education, and two from
Continuing Education.

Due to practical problems one member of Economic
Studies and one member of Continuing Education were not
interviewed, this was compensated for by the
representation of these departments in the next sample.
The 1interviews took the same form as the previous ones
with the'psychologists. They were on the whole a little
shorter - lasting between 45 minutes and an hour. The
overall impression again was of variation within as
well as between subject groups -~ and with many

similarities across institutional subject boundaries.



The next sample was chosen with the help of the
University Social Sciences Librarian David Jones. The
sample was chosen to investigate the possibility that
those social scientists who had had computer based
literature searches might differ consistently in their
information seeking patterns from those who had not.
Although some of the social scientists in the previous
samples had had computer based 1literature searches
carried out for them - and had been asked about their
experience with these - no systematic attempt had been
made to distinguish those who had, and those who had
not, had experience of searches of this kind.

With the cooperation of David Jones the Library's
records of online searches carried out in the last
several years wWere examined and the names of the
individuals, departments and search topics noted. All
the individuals who had had such searches and were
still available within the University were contacted
and interviewed. To ensure consistency exactly the same
procedure was employed in these interviews as with the
other groups. Questions concerning the computer based
search were asked at the end of each interview, unless
they had come up earlier in the course of the
interview. In the event, the only significant
difference there seemed to be between this sample and
the previous ones was the fact that +they had had a
computer based search carried out - with varying

degrees of success and for varying reasons -~ and the
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vthers generally had not, this group included one
student who had made a transition from advanced
academic study in prehistory and archaeology to take
the MSc Information Studies (Social Sciences) course.
Brief outlines of the subject interests of the social
scientists interviewed are given in appendix one.

For clarity of exposition +the responses of the
individual social scientists interviewed have been
treated together in broad subject groupings,
individuals are then identified by number within those
groupings, however, the individual responses have ©been
coded so that it is possible to identify from which
sample set the individual response was taken. The codes
relate to the source used to identify the original
sample sets.

A MRC/SSRC SAPU and Psychology staff list;

B MRC/SSRC SAPU research assistants;

C Social Science Faculty staff list;

D Library computer search records.

xii



Interviewing and Analysis

Although there has been extensive study of
information seeking by academic social scientists there
seemed little to go on in terms of guidance for
designing a schedule for such a group that would not
lead to serious distortion of the response. Informal,
semi-structured, in depth interviews seemed the best
means of obtaining the right kind and level of
information with the least pre-judgement of the
results. Ultimately the decision was made to employ an
extremely simple format (appendix two), the
questionnaire being used as a guide to ensure that no
major part of the social scientists’! information
seeking activities was missed. The intention was not to
set up a situation where the individual social
scientists ended up talking rather artificially about
their 'information ©behaviour' or some other such
abstraction, or to talk, in isolation, about their use
of the library. The intention was for them to talk
about their work and the sorts of things they did which
might be understood as having an information component.

Relevant portions of the taped interviews were

transcribed in full - representing something like 2,000
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words of transcript per interview, A tape recorder
fault 1led +to one interview not being taped, however,
from the forty seven transcribed the data for analysis
comprised circa 250 pages of transeript, or
approximately 100,000 words. The analysis of the
transcripts took place in part at the same time as the
interviewing - in order to provide feedback to help
focus future interviews ~ and 1in part following
completion of the majority of the interviews.

The analysis of +the transcripts was closely
modelled on that outlined by Glaser and Strauss (1967),
with further practical guidance on carrying out the
analysis being derived from Glaser (1978) and Turner
(1981). Candidate categories were identified with their
appropriate properties, initially this was done
employing cards for significant terms and then 1listing
related terms together, later the transcripts
themselves were marked up with previously identified
categories and analysed for new candidate categories.
As the analysis progressed it became clear that certain
categories were more or less synonymous with others and
that other candidate categories were better treated as
properties of broader categories. In the end six major
categories seemed to satisfactorily subsume the
important characteristics of the information seeking

patterns.

xiv



1. Starting

2. Chaining

3. Browsing

4, Differentiating

5. Monitoring

6. Extracting

It should be noted, that although Glaser and
Strauss's approach has served as a guide to the
carrying out of this study there are differences. For
example, it was not considered feasible to carry out
triangulation of methods, partly Dbecause of the
practical difficulties 1involved, but also because it
simply did not seem necessary - the interviews and the
transcripts seemed to provide an authentic picture, in
themselves, of the activities of the social scientists,
and a sufficiently accurate and detailed picture of the
information component of those activities could be
distilled from those accounts.

The most important difference, however, is that
the result is not in the full sense a grounded theory
of the information seeking activities of the social
scientists. The theoretical component to this study

emerges from from the general postulates that
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1. it is exploratory capability which provides the

soundest base for designing information retrieval

systems which will mesh with the information
seeking patterns of social scientists:

2. and that it is the behavioural rather than the

cognitive aspects of those information seeking

patterns which serves as the better guide for the
design of such systems.
The contribution of the concept of grounded theory
comes in the derivation of the characteristics of the
behavioural model which is advanced, in that the
characteristics are empirically derived from the
analysis of the interviews.

Finally, throughout this study the term
'information retrieval systems' is used to describe
the, predominantly, documentary retrieval systems which
have been the subject of most work in information
retrieval research. This usage has been criticised as
confusing by Martin (1980) who distinguishes between
'table lookup', 'document retrieval!, 'decision
support!' and 'question answering' systems.
Nevertheless, the application of the term 'information
retrieval' to systems which are primarilly concerned
with document retrieval corresponds to the historical
employment of the term in the field, and, even with the
recent interest in the application of expert system
techniques in information retrieval research,

documentary retrieval systems have continued to be the
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main focus of research interest, therefore, the
convention of applying the term 'information retrieval

research' to such work has been followed here.
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Chapter One

Laboratory Testing of Information Betrieval Systenms

The Historical Background of Imformation Retrieval

Research

The origins of information retrieval research can
be traced back to 1953 when separate groups of tests

were carried out in Britain and the United States



evaluating the performance of the, then controversial,

'uniterm’ system of Mortimer Taube against more
conventional approaches to subject indexing and
retrieval. These two tests were the Cranfield - Uniterm

test undertaken in the United Kingdom and described by
Thorne (1955), and the Armed Services Technical
Information Agency (ASTIA) - Uniterm test carried out
in the United States which was reported by Gull (1956).

However, it is the series of tests carried out at,
or 1in association with, the Cranfield Institute of
Technology from 1957 which represent the real
beginnings of information retrieval testing and
research as a sub-discipline of library or information
studies. Whether +the results of the Cranfield tests
were accepted or rejected subsequent work on the
question of the effectiveness of information retrieval
systems had +to take the Cranfield tests, or the
approach to +testing retrieval effectiveness derived
from those tests, into account.

The tests themselves have been fully described
(Aitchison and Cleverdon, 1963: Cleverdon, 1960: 1962:
Cleverdon, et al., 1966: Cleverdon and Keen, 1966),
sumnmarised (Cleverdon, 1967: 1971: Sparck Jones, 1981a:
1981b: Lancaster and Mills, 1964), and criticised
(Harter, 1971: Mote, 1963: Rees, 1965: 1967: Richmond,
1963: Sharp, 1964: 1967: Swanson, 1965: 1971: Vickery,
1966: 1967). They established the ©principle that

arguments about +the relative merits of different



retrieval system designs had to be empirically
grounded. In +this respect, they mark an historical
change in consciousness from a philosophical and
speculative approach to information systems design to
and empirical and experimental one.

The tests also provided the theoretical framework
within which the sub-discipline of information
retrieval research subsequently developed. This has had
unfortunate consequences for the progress of the sub-
discipline. For, underlying +the methodology of the
tests was a set of behavioural assumptions, which may,
with the ©benefit of hindsight, be seen to have both
restricted the scope of the sub-discipline and hindered
progress in it. However, before an attempt is made +to
examine those behavioural assumptions, some account of
how the sub-discipline developed may help to illuminate
the relationship of those assumptions to the later, as

well as to the earlier work.



The Test Collection Method

The Cranfield tests were empirical tests in which
an effort was made to hold certain factors <constant
while others were varied and controlled observations
carried out, in this sense they can be said to have
been empirically driven. Later work in +the same
tradition has been far more explicitly +theory driven,
and the impetus to develop an information retrieval
theory has been strong (Robertson, 1977). Much of the
work carried out has employed computational methods to
manipulate data previously gathered from laboratory
tests. The results of previous laboratory tests,
converted into machine readable form and referred to as
test collections, being used as the basic data set for
the application of the computational techniques. There
are several such collections in regular use (Griffiths,
et al., 1986), and the results of the the second series
of Cranfield tests have been frequently employed in
this form.

It should Dbe noted, that a test collection, in
this context, is not merely a collection of documents.

Typically it consists of three elements -



1. a set of document representations or sources of
index descriptions of documents; Nyi‘\
—

2. a set of queries;

3 a set of relevance judgements.

It 1s not 1intended to go into detail on the problems
involved in setting up such test collections =~ which
have ©been described by Sparck Jones and Van Rijsbergen
(1976) - but rather to consider the gquestions of the
relationship of +this research method to the tradition
of laboratory testing from which it developed, and how
far use of the method affects +the wunderlying
theoretical and behavioural assumptions of the earlier
tests.

The explicitly theoretical approach to information
retrieval research, and the widespread wuse of
sophisticated computational techniques and mathematical
models, made possible by the employment of +the test
collection method permitted a formalism in approach
that contrasts with +the strong =empiricism of the
Cranfield tests. For example, in the Cranfield tests
the inverse relationship between precision and recall
is an wempirically derived hypothesis, whereas, as Van

Rijsbergen (1981) notes

'under some mathematical models in
information retrieval the trade-off is a
necessary one, and not simply observed

empirically' (Van Rijsbergen, 1981: 33)



Drawing a clear distinction between formalist and
empiricist employment of mathematical models in
information retrieval research is difficult, as with
other work with mathematical models in +the social
sciences the demarcation between the +two kinds of

experimation can be

'more a matter of difference of
interpretation and of wultimate aim than of
substance, though differences of substance do
remain' (Diesing, 1971:85)

Nevertheless, whether the intention behind work with
mathematical models in information retrieval research
is empiricist or formalist in orientation, the <control
over the variables and the sophistication of the
computational techniques employed allows +theories and
hypotheses to be developed at a level of abstraction
that can lead to unease as to the applicability of the
results to operational systems.

0ddy (1981) had <certainly come to the view that
there was serious risk that the approach had become too

far removed from operational reality, Remarking that

'Some researchers appear to believe that

their understanding of the information
retrieval problen through mathematical
theories has attained a plateau - quite a

lofty plateau! In this work there has ©been
too 1little reference to the real world to
justify this optimism' (0ddy, 1981:175).

and felt,



'uneasy about solutions to the realism

problem which involve 1larger and better
planned test collections and repetition of
tests on a number of different test

collections' (0ddy, 1981:170))

Heine too considered there were dangers inherent in

this shift towards experimentation with formalist

-~

mathematical models

'it needs to be clearly understood that
simulation work, as a species of theoretical
work, 1is always dependent and sometimes
critically dependent on valid data from
laboratory or operational system studies.
Without a continuous stream of such data,
reacting symbiotically with simulated
theoretical study both will ©be poorer; we
will have a theory of unproven applicability,
and operational systems of unproven
optimality' (Heine, 1981:197).

The important thing would seem to ©be to establish
whether the results of the earlier laboratory tests or

employing the test collection method apply in

operational environments, and this has proved
notoriously difficult (Cleverdon, 1972: Lancaster,
1968).

Nevertheless, despite the differences in approach
and emphasis between early laboratory tests, and later
work employing the test collection method, the manner
in which the test collection method has been applied
and developed has not led to any questioning of the
behavioural assumptions made in the early laboratory

tests. The behavioural assumptions underlying research



employing the +test collection method are identical to
those of the laboratory tests which provide the data

set. Because of their implicit role in, and continuing

significance for, this tradition of information

retrieval research, +the ©behavioural assumptions made

may be referred +to as constituting the information

retrieval model (BEllis, 1984a: Ellis, 1984b).

The Information Retrieval MHodel

The information retrieval model is the behavioural

model embedded in +the +testing procedure of the

Cranfield and following tests. This Dbehavioural model

was implicit in the method of “the tests, but was not

less significant for not having been made explicit. The

fact that it was built into the testing procedure has

perhaps led to it being both more pervasive and less

open to recognition and criticism than if it had Dbeen



made explicit.

In the model a wuser recognises an information
need. The user then comes to an information retrieval
systep with a request based on that need. The retrieval
system matches the request against representations of
documents in the system. The task of the system is seen
as that of presenting to the user the text or texts
most likely to satisfy his need. The user examines the
representations of the texts presented and judges them
for relevance. The intention is that some or all of the
documents will either partially or wholly satisfy the
user's information need.

The contribution of the different elements of the
model to the eventual retrieval outcome is altered in
work employing relevance feedback, in +that relevance
judgement is employed to modify the original query
formulation (Robertson, et al., 1986: Robertson and
Sparck Jones, 1976: Sparck Jones, 1979a: Sparck Jones,
1979b), ©but this work does not affect the Dbasic
configuration of the model: The assumptions of this
model have been given explicit formulation by Robertson
and Belkin (1978) and by  Belkin (1981). The
characterisation of +the model as the information
retrieval model, and its role in information retrieval
research has been examined by Ellis (1984a: 1984b). It
should be wunderlined that +the relationship of the
information retrieval model to the assumptions made in

the Cranfield tests is a direct one. The principal



features of +the model are identical to those of the
testing procedure. That is, they are not grounded 1in
empirical observation, but represent an abstraction
from, or idealisation of, the situation implicit in
that procedure. So that, the information retrieval
model represents an explicit formulation of the
implicit behavioural assumptions made in the tests.

This model has had considerable direct and
indirect influence on information retrieval research.
Its direct influence came from the employment of the
Cranfield results in the form of a test collection. Its
indirect influence derives from the fact that the model
of the information retrieval situation assumed in the
Cranfield tests was implicitly accepted in later work,
both in subsequent empirical studies and in the
employment of data from those studies in the form of
test collections.

The behavioural assumptions of the information
retrieval model have informed a whole tradition of
research into the design and testing of dinformation
retrieval systems. The majority of the research carried
out in the field of information retrieval research
following the Cranfield tests did not question the
assumptions of +the information retrieval model, even
where those assumptions were recognised. To a 1large
extent this has 1led many researchers +to focus on
problems posed by +the information retrieval model,

rather than examining the assumptions of that model, or
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considering whether alternative approaches to the
question of information seeking behaviour, than that
embodied in the information retrieval model, might
suggest different solutions to the problem of how +to
increase the effectiveness of information retrieval
systems.

The different components of the model have Dbeen
the subject of many studies. The concept of
'"information need' has been reviewed by a number of
writers (Allen, 1969: Belkin and Vickery: 1985:
Brittain, 1970: Lin and Garvey, 1972: Martyn, 1974 :
Paisley, 1968: Wilson, 1981). Other writers have
examined questions concerning the derivation of request
statements and their significance for information
retrieval research (Belkin and Vickery, 1985: Heine,
1980: Saraceviec, 1978: Taylor, 1968). However, it is
the concept of relevance which has been the subject of
most work and comment, and it 1s proposed here ‘%o
concentrate on this aspect of the information retrieval
model, in order to demonstrate +that distortion of
behavioural reality is a necessary, not an accidental,
feature of +the form of testing procedure derived from
Cranfield.

The literature on relevance is extensive and has
been reviewed by Saracevic (1970a: 1970b: 1975). This
literature is often of intrinsic interest, and much of
it is related to questions concerning its employment in

evaluation and testing. However, in +the present
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context, this literature will only be referred to where
it connects with specific 1issues raised by its
employment in the tradition of research which has
followed from the Cranfield tests. The concept of
relevance has been significant to this research in two
ways -

1. in its employment as a performance criterion;

2. and its use in relevance feedback systems.
These two uses raise some connected questions, Dbut
before exploring these questions it is perhaps best to

see how its use in the two roles differs.

Relevance as a Performance Criterion

The first wuse of relevance as a performance
criterion for retrieval system evaluation was in the
ASTIA - Uniterm test (Gull, 1956). Two groups of

testers, one consisting of indexing staff of ASTIA, the
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other staff of Mortimer Taube's company, Documentation
Incorporated, separately indexed and then searched the
ASTIA collection, which then consisted of around 15,000
documents, with 93 requests sent to ASTIA in the normal
cburse of its activities. The measure of effectiveness
was relevance of documents +to +the question. This
appears to be the first appearance of relevance as a
performance criterion for retrieval system evaluation,
and, therefore, at least in the United States,
relevance and information retrieval testing make their
entrance simultaneously.

In retrospect this was perhaps a rather
inauspicious beginning, as the +test apparently broke
down in disarray over the question of relevance
judgement. The two groups of testers were unable to
come to an agreement, with the Documentation
Incorporated group holding that Uniterm had performed
better, and the ASTIA group maintaining the opposite.
It is unfortunate that the form of the dispute between
the two groups is overshadowed by the fact that neither
of the parties could be said to be entirely
disinterested in the outcome of the tests.
Nevertheless, the breakdown of the test is significant
since they were, whatever +their possible different
predilections as to the actual outcome, supposed to be
employing the same criterion of assessment, and that
not only were they unable to to agree on the question

of relevance judgement, but also that there was no
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decision procedure to which +they <could appeal +to

resolve their differences.
Cleverdon noted this problem with +the ASTIA -

Uniterm test in the report of +the first Cranfield

tests.

'It would appear that when the searches were
completed, each organisation 1looked at the
documents which had Dbeen retrieved and
decided on those which were relevant to each
particular question. The two groups then met
to compare results. Immediately they came up
against the problem of deciding what was
relevant and found +that they were quite
unable to agree on this point. Each group had
its own interpretation of the question and
therefore 1its own views as to the relevance
of the documents' (Cleverdon, 1962:7)

Adding, that,

'It was quite obvious that, whatever other
weaknesses the test might have it was
essential that it should not get bogged down

in the quagmire of arguments concerning
relevancy' (Cleverdon, 1962:7)

The Cranfield - Uniterm test (Thorme, 1955) -
which preceded the first Cranfield tests proper - had
adopted a rather different approach to testing to that
followed in the ASTIA - Uniterm test. In the Cranfield
- Uniterm test a limited sub-set of 200 documents was
searched with 40 artificial questions, and the
criterion of effectiveness employed was that of success

in retrieving source documents, that is +the documents

from which the queries employed had been artificially
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derived. However, this form of test procedure had two
obvious limitations.

1. Only a single figure performance value was

derived, based on the retrieval of the source

document. No corresponding figure was given for
the retrieval of non-source documents, or other

'relevant' source documents.

2. A term-based system might be said to be

favoured over a a concept-based system if the

gqueries were influenced by the terms used in the
source documents.

It is interesting to note tbat these limitations
were the ©basis of some of the most serious criticisms
made of the first series of tests later carried out at
Cranfield, and that the methodology of that series of
tests was virtually identical to that employed in the
Cranfield - Uniterm +test, although on a much larger
scale. The one real methodological difference being
that the measure of effectiveness was broadened
slightly to count retrieval of the source document, or
document at least as relevant as the source document.

Cleverdon, when explaining the rationale for the
methodology employed in those tests, makes no explicit
reference to +the earlier Cranfield - Uniterm test, on
which it is clearly based, but does refer to the ASTIA
- Uniterm test indicating the abyss into which that
test had fallen. But as with the earlier Cranfield -

Uniterm test +the limitations of the procedure adopted
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were that again

1. Only a single figure performance value was

obtained, no corresponding figure was given for

the retrieval of non-source documents.

2. Term based systems might be said to be favoured

over concept based systems if the queries are too

closely related to the actual terms used in the

source documents.
Nor did Cleverdon's attempt to avoid arguments
concerning relevance entirely succeed. Through the
employment of source documents the internal conduct of
the first series of tests was kept free of arguments
concerning relevance. But the use 0f source documents
in two roles, to derive the queries and to serve as the
basis for measuring effectiveness, was a widely
criticised aspect of the first Cranfield tests.

In following tests carried out at, or in
collaboration with, the Cranfield Institute, the
contribution of relevance judgement to the evaluation
of retrieval effectiveness increased. The 1later
Cranfield - Case Western University test (Aitchison and
Cleverdon, 1963), which was otherwise methodologically
identical to the first series of Cranfield tests,
employed retrieval of the source document, or document
at least as relevant as the source document, or
document less relevant than the source document. By the
time of the second major series of tests carried out at

Cranfield, retrieval of relevant documents had
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supplanted retrieval of source documents as the measure
of effectiveness.

The second series of Cranfield tests were rather
different in form from the earlier tests, in that they
we?e not of operational systems, instead a number of
different types of indexing language with varying
terminologies and structures were constructed
(Cleverdon, et al., 1966: Cleverdon and Keen, 1966).
The tests were designed to investigate the effect that
different generic index language features had on
retrieval performance. As with +the =earlier tests
carried out at Cranfield, the document base consisted
of material on aeronautics, in this case 1400 items. A
total of 211 requests were obtained by asking authors
of selected published papers (the base documents) to
reconstruct the questions which originally gave rise to
the writing of these papers. However, in order to speed
up the conduct of the tests, most of +the tests were
carried out employing smaller subsets of documents and
queries, the smallest consisting of 200 documents and
42 requests.

The measure of effectiveness was now explicitly
relevance based. The testing procedure employed a two
stage judgement of relevance. First students of
aeronautics searched the entire document <collection.
The documents they identified as relevant - plus the
references given in the base document were +then sent

for final relevance judgement by the author/requestor.
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This return to an explicitly relevance based measure of
effectiveness meant that Cleverdon had once again to
consider what had gone wrong with its employment in the
ASTIA - Uniterm test.

Cleverdon noted that the point at which probleﬁs

arose was when the two groups had come %together

'to analyse the output of their searches +to
find which documents were relevant'
(Cleverdon, et al., 1966:9)

'Up to this point, everything appears to have
gone according to plan. The final stage was
intended +to be a comparison of the output of
the two sets of searches, in order to find
which system had been successful in obtaining
more relevant documents. The problem which
arose at this final stage was that neither
group was willing to accept the relevance
assessments of the other group; rumour has it
that at the end of +the second day of
discussion, the two groups were still arguing
about the meaning of the first search
gquestion. No real blame can be fixed on those
who organised the test; in 1952 it was not
unreasonable to think that +two groups of
intelligent people would, without serious
difficulty, be able to come to an amicable
agreement as to which documents were relevant
to a particular question’ (Cleverdon, et al.,
1966:10-11)

Cleverdon gave the question of the form of
relevance assessment to Dbe employed in the second
series of tests considerable thought. Weighing wup the

various possibilities he concluded -

'The theoretical ideal is...the use of actual
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questions with relevance assessment made at
the time by the questioner from the complete
texts...For +this project it was considered
that the nearest to the ideal would be +the
combination...questions which had been asked,
with a relevance assessment being made by the
questioner who would be a scientist'
(Cleverdon, et al., 1966:15) '

Cleverdon drew a a distinction between two different
forms of relevance Jjudgement, 'stated relevance' and
'user relevance', according to whether the judgement
was based on the searcher's request statement or

underlying need.

'"The enquiry is expressed in the form of a
'stated requirement'...quite often the stated
requirement is far removed from the real
needs of the questioner...These two types of
relevance are called 'user relevance' and
'stated relevance'. The former can only be
decided by the questioner himself, but
'stated relevance' <can be determined by
anybody with reasonable knowledge of the
subject field...in this particular project an
endeavour was made to simulate 'user
relevance' decisions' (Cleverdon and Keen,

1966:256-257)

The notion that ascertaining 'stated relevance' is
unproblematic seems to ignore the problems experienced
in the ASTIA - Uniterm test, for, as Cleverdon states,
problems had arisen over interpretation of the meaning
of the first search question. It is also questionable
how far the procedure adopted can be said +to have
simulated 'user relevance'. Certainly, +the final
relevance judgement may be said to have been based on

the questioners attempting to reconstruct the need
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underlying their original request, but the student pre-
selectors can only have had the request statements on
which to base their Jjudgements. This raises the
question whether the two groups were doing the same
thing, or doing different +things in their relevance
judgements.

The difficulties involved in this procedure did
not go unremarked by the testers themselves, and
Cleverdon expressed reservations both about the
decision to attempt to simulate 'user relevance'
decisions and about the relevance Jjudgement procedure

adopted.

'Whether the original decision to simulate
user relevance decisions was correct has
already been considered (Vol. 1, page 114)
and tentatively +the <conclusion was there
reached +that it might have assisted the
interpretation of the +test results if,
instead, stated relevance decisions had been
used. On the whole, this is a view +to which
we would still subscribe but for one fact. If
stated relevance decisions had been used, and
assuming ‘that the test results had shown the
similar superiority of singe +term natural
language, then 1t would have been virtually
impossible to refute an argument that the

results were unduly influenced by +the
relevance decisions’ (Cleverdon, and Keen,
1966:257)

There 1is no doubt that the method employed to
simulate 'user relevance' judgements was ingenious,
even if the distinction between 'stated relevance' and
'user relevance' is problematic, and despite the fact

that it 4is possible to overlook the objective of
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simulating 'user relevance' when reviewing the tests,

as Belkin appears to,

'The Cranfield experiments, and others,
recognised and attempted to control for the
need problem by eliminating it entirely

through the use of artificial questions (that
is questions without underlying needs). Then
the relevance judgements were carried out in
an 'objective' manner untainted by individual
differences among the variable users. This
strategy is wuseful in that it explicitly
recognised the difficulty of dealing with
individual information needs. The problem is
that there is no a priori reason to suppose
that the performance of a system measured in
this way correlates at all well with
performance as evaluated by posers of real
questions' (Belkin, 1981:55)

However, in the actual conduct of the tests, problems
arose both in the missing of relevant documents by the
student pre-selectors, and in difficulties expressed by
the final assessors themselves in judging the relevance
of documents (Cleverdon, et al., 1966). A difficulty,
in this respect, which is of particular interest was
the comparatively low number of papers <cited by +the
authors which +they <considered were relevant to the

questions, as Cleverdon observed

'PThe relevance assessments that the authors
made of their own cited papers reveal some
information on the citation habits of
authors, but any observation can only be made
within the limits of this situation, in which
in most cases only a selection of the cited
papers was used. A few of the authors
assessed all their <cited ©papers as not
relevant to the ©basic questions, and one
explicitly stated that he did not find any
relevant at all. An analysis of 174 of the
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basic questions, more than was ultimately
used, shows that 36% of +the cited papers
submitted were assessed as not relevant, and
if marginally relevant papers are included,
the figure is 52%. The results from the basic
118 questions give figures of 28% and 46%
respectively. It may be concluded that about
half the references in an author's paper are
not included in connection with +the main
problem of the paper’ (Cleverdon, et al.,
1966:30)

The difficulties experienced 1in the judgements of

relevance have the consequence, pointed out by

Cleverdon, that

'the operational performance characteristics
of the system being tested will almost
certainly change depending on the combination
of questioner and relevance assessor used'
(Cleverdon, et al., 1966:15).

Cleverdon concluded that the one remaining problem for
information retrieval research concerned the nature and
reliability of relevance judgement, and, with reference

to the method of the tests themselves, conceded that on

'the matter of obtaining relevance
assessments...here some reservations have to
be admitted concerning the method adopted.
This is not to suggest that there is any
experimental evidence of +their being any
better or more satisfactory ftechnique, but
rather to say that the matter of relevance
assessment 1is without any doubt, the most
difficult intellectual problem - in fact, one
of the very few remaining problems - in the
evaluation of information retrieval systems'
(Cleverdon, et al., 1966:114)
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It is worth wunderlining why, despite having
earlier wished to avoid arguments concerning relevance,
relevance Jjudgement 1is <central to the methodology of
the later tests, and why its employment is so hedged
with reservations. The significant point is that -
having failed in the attempt to avoid the use of
relevance judgement in the tests - the form of
relevance judgement employed had to be objective enough
to serve as the basis of the measure of effectiveness,
but, at +the same +time, had +to appear sufficiently
realistic not to invoke the criticism that the resulfts
of the tests were merely an artifact of the type of
relevance judgement employed.

In the period following the <Cranfield tests a
considerable body of research was addressed to
questions relating to the variability and consistency
of relevance judgement, this work has been reviewed by
Saraceviec (1970b: 1975). The research was inconclusive,
the results of some studies seemed to indicate that a
large number of factors affected absolute agreement on
relevance judgement (Cuadra, et al., 1967), the results
of others that absolute differences in relevance
judgement might not affect agreement on the ranking of
documents by their relevance (Lesk and Salton, 1968).
Differences of emphasis and approach make it difficult
to effect a direct comparison of the results. Moreover,
it is debatable to what extent the results of the

studies ©provide insight into the question of the

23



relationship between the sorts of relevance

judgments

made in the laboratory and the sorts of relevance

decisions made in real life, as Lancaster points out

'many factors affect the decision of a
as to whether or not a particular item is

pertinent to his information needs.

not be the same factors that woul

his decision were he asked,
artificially, to Jjudge if the same

relevant to his request
(Lancaster, 1979:272)

Before considering this point further,
type of wuse of relevance Jjudgement
retrieval research will be outlined,

in providing feedback.
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BRelevance Feedback

Experimental work evaluating the potential of
employing relevance feedback +to improve retrieval
performance developed from the earlier retrieval systen
tests. The work is particularly significant in that it
circumvents one of the major difficulties inherent in
the Cranfield tests - the problem of a user stating his
true need in a request. The work has been largely
carried out employing test collections (Robertson and
Sparck Jones, 1976: Sparck Jones, 1979a: Sparck Jones,
1979b),‘ although more recent work has been carried out
employing relevance feedback 'front ends' and wusing
commercial systems (Robertson, et al., 1986). Relevance
judgement has a dual role in the work, being employed
both to provide the information wused to refine the
search, and to evaluate the results.

Two tenets wunderly the research which has been
carried out on relevance feedback - that relevance can
only be determined probabilistically, and that
documents should be ranked in order of their
probability of relevance (Robertson, 1977: Robertson
and Belkin, 1978: Robertson and Sparck Jones, 1976).

Probabilistic approaches to retrieval have been around
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a considerable time, as early as 1960 Maron and Kuhns
(1960) had advocated a probabilistic approach to the
retrieval problem. In the context of work on relevance

feedback -

'"Probabilistic theories assume that relevance
is a boolean variable, that is it can take
one of two values, denoted: relevant and non-
relevant...Other assumptions typically made
about relevance are that, for any document-
query Dpair, the relevance judgement is
independent of time, and of +the other
relevance judgements' (0ddy, 1981:169)

In experimental work employing relevance feedback
the probability of a document, or group of documents,
being relevant, is usually calculated from the presence
of terms in documents judged relevant or non-relevant
by the searcher. The research has raised a variety of
questions concerning how the relevance Jjudgements on
which the feedback is based should be made. For
example, how much of the document the person should see

before making the relevance judgement.

'The ideal is clearly the entire text of the
document; but again, this is usually out of
the question; usually abstracts or titles are
used. There has been some work on the
prediction of relevance (of full texts) on
the basis of +titles or abstracts, and it
tends to show that titles alone are very bad
indicators, abstracts are better but still
leave a lot to be desired' (Robertson,
1981:17)

The question of whether +the relevance decisions
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could be assumed to be independent of each other has
also been considered problematic. The difficulty Dbeing
that even if it were accepted, in principle, that the
relevance of an individual document might be connected
to the set of d&cuments it was retrieved with, it was
not <clear how this feature <could be successfully

operationalised for testing purposes.

'If we consider an inferential system
answering a question, then several of the
basic data units in this system (propositions
or whatever) contribute together to the
resolution of the question. We are presently
working in documentary information retrieval
with models of relevance which do mnot allow
for that kind of interaction. But our models
of relevance are in some sense clearly
inadequate; a possible extension, analogous
to the above, would be to allow for a group
of +texts to Dbe relevant as a group, when
individually they are no#% (or not s0)
relevant. Such a model would seem to be
almost the simplest possible application of
semantics to information retrieval; but
already it would require us to rethink most
of our basic ideas in the design of
information retrieval systenms' (Robertson,

1979:205).

The assumption that the relevance judgements can
be treated as independent of each other entails that
the order in which the documents are presented does not
affect the judgement of relevance. Robertson considered
this assumption was also, in theory, problematic, but
noted that no method had yet been employed which might

circumvent it.

'The order in which documents are presented
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to the judge may be important. In some sense,
it is obviously an over-simplification +to
regard relevance as something which can be
judged for each document independently of the
others; one might more reasonably expect the
judgement on any one document to be affected
by which documents +the Jjudge has already
seen. Ideally one would try to devise an
evaluation method which took this into
account; in practice, no such method has yet
been used' (Robertson, 1981:17)

A similar difficulty arises with the assumption of
consistency. It has to be assumed that the same
criterion of relevance 1s applied +to the set of
documents judged relevant, and that the criterion on
which the decisions are made remains constant, at least
during the ©period of interaction at the terminal. The
assumption of consistency, as it relates +to the
employment of relevance as a performance criterion, had

been the subject of an earlier criticism by Doyle -

''the most relevant subset'' is not only an
individual matter for the searcher, dependent
on the time and circumstances of his

searching foray but also the feedback he gets
is quite capable of changing his idea of what
he wants as well as changing his way of
expression. An 'information need' is thus
revealed to be a dynamic entity, whose times
of greatest dynamism and change may come in
the very process of interacting with a
retrieval system' (Doyle, 1963:199)

Analysis of the different criteria used in actual
relevance judgements using a model interactive
retrieval system INSTRUCT also highlights problems in

the assumptions made about relevance judgement in work
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on relevance feedback (Ellis et al., 1987: Nelis,
1985) .

Nevertheless, for the purposes of the calculation
of probability of relevance, relevance 1is treated as a
boolean variable, +the relevance decisions are assumed
to be simple, independent of each other, and made
according to the same c¢riterion. The relevance
judgements are also assumed to have an objective
correlate in the document representations. This last
point being interpreted as meaning that there must be a
statistically significant similarity between the
members of the relevant set, or a statistically
significant difference between the set of documents
judged relevant and those judged not-relevant.

These assumptions, although computationally
necessary for the calculation of probability, result in
the employment of a simplistic view of +the nature of
the actwual judgements of relevance being carried out.
If the relevance judgements made at the terminal are
not static but dynamic; if the searcher makes relevance
judgements not according to a constant crite;ion but
with different criteria; if the order of presentation
of documents or +the nature of the other documents in
the set alters the criterion wemployed, then the
information used to calculate the probability of

relevance will be unsound.
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The Quantitative Approach to Relevance Judgement

In the wuse of relevance as a performance
criterion, and in its employment to provide feedback,
similar types of questions arise about the relatioanship
between the assumptions made concerning relevance
judgement in the 1laboratory, and +the nature of
relevance judgements made in real life. These questions
have been examined by Oddy (1981), whose <critique is

particularly wuseful in +that it covers points made by

earlier critics of +the Cranfield tests, but also
highlights difficulties involved when relevance
judgement is used both to provide feedback, and to

serve as the criterion for evaluating performance.

0ddy (1981) considered that

'in order to establish a fruitful
relationship between the laboratory tests and
their hypothetical real 1life analogues, we
must ask two questions:

1. Is relevance-based effectiveness
safely separable from other performance
characteristics for experimental
purposes?
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He

2. Is relevance in real life the same as
relevance in laboratory tests?' (oday,
1981:168).

question is not clear the second question has to

answered in the negative.

'relevance is dependent on three factors

related to the user - perception, purpose and
knowledge - which are causally closely
related to each other, and subject to

variation in the course of an 1interactive
search. The picture of relevance decisions
that we are obtaining is very different in
nature from that included in test
collections...What implications does this
argument have for the results of laboratory
tests? It is that, 1in ©principle, they are
inconclusive' (0ddy, 1981:169-170).

argued that although the answer to the first

be

0ddy was also critical of the procedure employed

in experiments on relevance feedback, where relevance

judgements made at the terminal were employed both to

provide feedback and to evaluate the effectiveness

the search.

'Experiments on relevance feedback, which
exhibit relatively outstanding effectiveness,
make wuse of the same set of relevance
judgements for two separate purposes. First,
they are used +to simulate the user's
feedback, that is his reactions to documents
retrieved, and thus they determine the query
modification. Second they are used to
evaluate the effectiveness of the technique.
In real life, two distinct sets of relevance
judgements would be used for a corresponding
experiment. As he sits at the terminal, the
enquirer would make instant judgements,
according to his perception of the documents
during the search session. His evaluation of
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the search would be made at a later time, on
reflection. Theories are unrealistic in this
respect, and experimental arrangements fulfil
their wunrealistic assumptions, and are thus
inconclusive in relation to real life
systems' (0ddy, 1981:170)

The very 1low number of items which were actually
consulted following a search session, as opposed to
being judged relevant during, computer based searches,
has also been remarked on by Smithson (1987).

0ddy's (1981) critique provides a lucid analysis
of the characteristic features of the relevance problem
in information retrieval research, Dbut it does not
indicate why the problem has been so intractable. In
order to explain this, it is necessary to return to the
analysis of what was Dbeing done when relevance was
adopted as a performance <criterion, and why the
approach to relevance judgement employed in work on
relevance feedback is necessary to that work despite
the recognised problems.

Cleverdon had correctly seen that if relevance was
to be employed as a performance criterion the relevance
Judgements wused would need to be set up in such a way
that they seemed sufficiently objective to serve as the
basis qf measurement, and yet appeared to have a
significant relationship with behavioural reality. A
particular type of relevance judgement and associated
procedure were then devised to control the type of
judgement being made. This kind of <control is not

unique to the employment of relevance in information
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retrieval research, in fact, it is a characteristic
feature of scientific explanation that a concept with a
large number of meanings (such as force, power, energy)
is not employed directly in the theoretical.structure,
rather a measurable phenomenon substitutes for the
everyday meaning and the term is now defined within the
theory in terms of the operational measurement
(Wittgenstein, 1967).

However, in the <case of the employment of
relevance as a performance criterion the situation is
more complicated in that it also represents an attempt
to formalise, for purposes of measurement, an aspect of
human intellectual ability. This raises problems which
are different 1in kind from those involved in the
formalisation of an equivalent concept relating to some
physical process. Cleverdon, however, seems to ignore
this distinction. In the report of the second series of
Cranfield tests, he quoted approvingly Wilkins (1964)

remark that -

'There is a confusion of ends and means in
this +type of attack on measurement in
principle. Perhaps if medicine threw away the
thermometer, the =encephalograph, the X-ray,
and all the other technicalities, medicine
would become much more human! How much more
preferable the tender hand on the brow than a
nasty piece of glass in the mouth =~ Thow
inhuman! But is it sympathy and fellow-
feeling that we want from the physician or a
technical competence to identify the
condition and give us the cure? The bedside
manner s8till has a place in the cure, even
although the hand on the brow has been
replaced by the thermometer' (Wilkins, 1964:9
in Cleverdon and Keen, 1966:192)
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But it 1is not objection to measurement which
underlies criticism of the employment of relevance as a
performance criterion, rather, the lack of recognition
that there is a difference in kind Dbetween the
employment of a device to measure a physical ©process,
and the employment of human judgements of relevance in
tests of the effectiveness of information retrieval
systems. The use of peoples' judgements of relevance
creates a situation where the nature of the problems of
measurement are different in kind from +those involved
in the use of a physical measuring device. This

difference in kind is illustrated by a remark of Putnam

that

'it is a feature of ‘'scientific' knowledge
(at least if we take physics as the paradigm)
that we use measuring instruments that we
understand. Our theory applies to our
measuring instruments and to their
interactions with what they aYe wused to
measure, not just to the objects we measure.
It is a feature of practical knowledge that
we often have to wuse ourselves (or other
people) as the measuring instruments - and we
do not have an explicit theory of these
interactions' (Putnam, 1978:72).

The employment of human Jjudgements of relevance in
information retrieval testing relates to the second
type of 'measurement', and the difficulties which arise
in the use of relevance in information retrieval
research derive from the quantitative approach to the
notion necessitated by its employment as the criterion

of measurement. In the case of the work on relevance
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feedback a quantitative approach to relevance 1is
necessary both because the notion is wused as a
criterion of measurement, and because it serves as the
basis for deriving +the information on which the
calculation of probability is made.

For +the purposes of this study, the influence of
the assumptions on the direction and nature of the
research carried out 1s more significant than their
effects on the actual results of the test themselves.
The quantitative approach to relevance, though
necessary for the methodological and computafional
requirements of this tradition of research,
historically led to comparatively little interest being
shown in the use of qualitative approaches to relevance
judgement in information retrieval research, despite
the availability of models which could have served as
the basis for such development (Kemp, 1974: Wilson,
1973) .

In 1963 Doyle, considering the role of relevance

in information retrieval tests, had concluded that -

'Relevance will serve its purpose, but will
decline as the realisation slowly comes that
an individuals information need is so complex
that it cannot accurately be stated in a
simple request...The gradually increasing
awareness of a human's incapability of
stating his true need in a simple form will
tend to pull the rug out from wunder many
information retrieval system evaluation
studies which will have ©been done in the
meanwhile' (Doyle, 1963%:200).
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Doyle <considered that the solution to this problem was
not to design systems around the concept of relevance
but to base them on the <concept of exploratory

capability. Doyle argued that

'"the searcher needs an efficient exploratory
system rather +than a request implementing
system' (Doyle, 1963:199)

and that

'Exploratory capability, as it turns out, is
provided by traditional libraries, but not by
some of our modern machine 1literature
searching schemes' (Doyle, 1963:199).

This type of approach to information retrieval
system design, requires rejection of the simplifying
assumptions of the information retrieval model, and the
associated quantitative approach to relevance. Instead,
the various ways in which the interaction of the
searcher with +the system might take place needs to be
examined or modelled, and appropriate design
configurations evolved for the intended context of use.
The features of two different generic approaches to the
characteristics of users studied, and to the form of
employment of +those characteristics in information
retrieval system design will be outlined in the

following sections.
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Chapter Two

Cognitive and Behavioural Approaches to Information

Retrieval System Design

The Cognitive Approach

In recent work on information retrieval system
design the major alternative to research employing the
information retrieval model has been concerned with the
development of cognitive models for information

retrieval. Reviewing this work Daniels (1986a)
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identified three +types of cognitive models, mental
models, conceptual models, and user models, and
distinguished Ybetween two +types of user models:
empirical quantitative models and analytical cognitive
models (Carbonell, 198%: Daniels, 1986a). Most studies
adopting a cognitive approach to information retrieval
system design have been concerned with developing
analytical cognitive user models (Daniels, 1986a). For
this reason, in this study, it is work related to the
development of +these +types of models which will be
referred to as representing the cognitive approach.

Two key features characterise +this approach to
information retrieval system design (Hollnagel and
Woods, 1983).

1. The construction of a model of the user in the

system,

2. and the derivation of this model from cognitive

characteristics of the user.

Daniels (1986a) gives examples of a large number of
different types of cognitive user models operating in
various application areas including help systems,
expert systems, computer assisted instruction, and
intelligent front ends.

However, although the development of cognitive
models for information retrieval systems design has
aroused considerable interest (Belkin, 1984: De Mey,
1980: Hollnagel, 1984: 1Ingwersen, 1984: Pejtersen,

1984: Wormell, 1984), comparatively 1little work has



been carried out employing such models in information
retrieval research - and the work which has Dbeen
undertaken has had a number of different objectives,
and often only a limited empirical ©basis. In some
studies it is not made <clear how extensive the
empirical component is (Belkin, 1984: Belkin, et al.,
198%), and the empirical content of many of the others
has been relatively slight. In one series (Brooks,
19é6: Daniels, 1986b: Daniels, et al., 1985) the core
data set consisted of only six transcripts, and
Ingwersen's (1982) work was based on analysis of the
interaction between thirteen librarians and only five
users.

The major studies undertaken have been concerned
with attempts to represent the ©problem situation
(Wersig, 1971: 1979: Wersig and Windel, 1985), with
attempts to represent search strategies (Ingwersen,
1982: Pejtersen and Austin, 1984), with automating the
role of +the expert search intermediary (Belkin, 1984:
Belkin et al., 1983: Brooks et al., 1985: Brooks, 1986:
Daniels, 1986b: Daniels et al., 1985), on the
development of an expert assistant for document
retrieval (Croft, 1985a: 1985b: 1986), on user
modelling via stereotypes (Rich, 1979: 1983), on
information retrieval +through man machine dialogue
(oddy 1977a: 1977b), and on the development of
anomalous states of knowledge Dbased systems (Belkin,

1978: 1980: Belkin et al., 1979: 1982a: 1982b).
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Not all of these studies have an appropriate focus
or are sufficiently empirically based to be of use
here. The suggestions for ©basing an information
retrieval system.around the notion of problem situation
(Wersig, 1971 : 1979: Wersig and Windel, 1985) seem to
have advanced 1little beyond +the stage of abstract
speculation and have been the subject of considerable
critical comment (Ellis, et al. 1985). Some of +the
studies have been solely concerned with fiction
retrieval (Pejtersen and Austin, 1983: 1984). The
attempts to represent search strategies (Ingwersen,
1982), and the work undertaken on developing a systen
for automating +the role of the search intermediary
(Belkin et al., 1983: Brooks, 1986: Brooks et al.,
1985: Daniels et al, 1985: Daniels, 1986b), although
interesting, relate only to an aspect of the
information retrieval system interaction, and represent
a rather 1limited view of +the <contribution of user
modelling to information system design, being
restricted to analysis and modelling of the interaction
between searcher and search intermediary in the
reference interview.

The most ambitious in conception, though
incompletely implemented and tested, of the attempts to
develop an automated expert search assistant has been
that of Croft's expert intermediary system (Croft,
1985a: 1985b: 1986). The expert intermediary system 1is

intended to provide assistance to the user throughout
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the retrieval interaction by means of a number of
'system experts'. These Croft (1986) has characterised
as the User Model Builder, the Request Model Builder,
the Indexing Expert, the Thesaurus Expert, the Search
Controller, the Browsing Expert, and the Explainer.
However, the expert intermediary system itself is not

yet at the prototype stage, as Croft points out,

'PThe basic architecture of the I3R system has
been implemented although some of the experts
are in skeleton form. A scheme for
representing and manipulating plans in the
scheduler is currently being tested. The user
interface for specification of domain
knowledge has mnot yet Dbeen implemented’
(Croft, 1986: 202).

Daniels (1986a) also notes that

'Croft's Expert Assistant has yet to be fully
implemented and it is therefore difficult to
comment on the adequacy of the user models in
the system. However, they appear to contain
very little detailed knowledge and seem to be
confined to rather limited user descriptions,
e.g. expert/novice' (Daniels, 1986a:297)

However, Croft (1985a) does point out close affinities
between the expert intermediary system being developed
and work on information retrieval via stereotypes
(Rich, 1979: 1983%), and on information retrieval
through human computer dialogue (0ddy, 1977a: 1977b).
Therefore, examination of these studies may help to
illuminate the nature of the system being proposed, and

to highlight difficulties which might be encountergﬁEgﬁtLD
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its implementation.

In the work on user modelling via stereotypes
(Rich, 1979: 1983), a system called GRUNDY was
developed and tested which recommended novels ‘to
individual wusers on the ©basis of a number of

stereotypes built into the system. Examples of such

stereotypes were Any Person', 'Man', 'Woman',
'Educated Person', 'Sports Person', ‘'Intellectual',
'Feminist'. The stereotypes were activated by responses
to characteristics of the wusers requested by, or
presented to, GRUNDY in +the course of the retrieval
interaction. The characteristics were ©positively and
negatively weighted with reference both to the
stereotypes and to a set of novels. Based on the
weights assigned to the characteristics, which were
computed in the course of the retrieval interaction,
GRUNDY proceeded to recommend certain novels to the
user. Rejected suggestions were employed to re-
calculate the weights in an iterative process until a
suggestion was accepted or GRUNDY gave up.

The performance of the system in the task was
good. On the basis of users' judgements of good and bad
suggestions GRUNDY <consistently outperformed random
selection of novels (Rich, 1979: 1983). But, the study
was carried out in the context of fiction retrieval,
and it is questionable whether the same approach, using
a 1limited set of stereotypes, would represent a

satisfactory basis for the design of an information
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retrieval system. The 1limitations of +the stereotype
approach in an information retrieval context stem from
the fact that the stereotypes apply to the users of the
system not to the problems they are dealing with. So,
for example, if stereotyping were attempted on the
basis of disciplinary boundary, or affiliation, this
would not take account of the +topics on which
information was required, the complexity of perceptions
of the nature of the topics studied, and the variety of
different approaches to particular topics, which often
transcend disciplinary boundaries. These make
stereotyping even by this criterion potentially
stultifying.

A few examples of how social scientists describe
their research interests may help +to illustrate the
point that stereotyping social scientists by
disciplinary affiliation would not adequately reflect
the differences of approach to problems adopted by
individual social scientists. The comments are from
researchers working in the same Unit, with similar

disciplinary backgrounds, and working on closely

related research projects.

'T described my interests in very concrete
terms - the psychological effects of
unemployment - but there are different ways
into that. I could have described them 1in
terms of psychiatric epidemiology, in terms
of theoretical models of human development,
and so on. And depending on the way you
describe it you bring in more and different
kinds of people' [MRC/SSRC SAPU 1A 3501
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'"You join different bits of theories it's not
a unified theoretical area. That is why it's
impossible to say who is doing any work at
one moment in time - you do get economists,
labour market economists particularly,
sociologists, social policy/social
administration people, psychologists, doctors
- a whole range of ©people doin different
bits of studies' [MRC/SAPU 14 3671.

'0Other relevant type of work could be on
similar processes which have been studied in

different areas - for example how people
react to the loss of a husband or wife - 9or
serious injuries - reactions to these events

could be seen to be relevant or similar in
their effects to that of losing a job. So
that kind of work is probably worth 1looking
into as well. I've read a certain amount
about reactions +to serious injury and
grieving. What this is dis 1looking at%t
situations which are comparable and =seeing
whether there 1is any 1logical reason vwhy
people might react or respond in a certain

way to a particularly stressful event - it
may be that unemployment is not that
different from any other stressful 1life

event' [MRC/SSRC SAPU 6B 083-100]

To try and avoid such problems by using stereotypes of
problems rather than users seems fundamentally unsound.
The reason being that it is not possible to enumerate a
limited set of stereotype ©problems with the related
information concerning those problems. Problems are not
pre-defined, and decisions about what information
relates to which problem is a part of ©problem
definition. This is a dynamic not a static activity, as

one of the researchers noted -

'Every now and again I go over the old issues
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of the journals and I think I wonder why I
didn't read that ©before it really is quite
important. Realise that somebody's thinking
was way in advance of mine - or alternatively
parallel and irrelevant at the time - they
couldn't see a link but I can see it now. The
point is I should have read it and absorbed
it at the time, or rather, it would have been
useful to me now if I had done' [MRC/SSRC
SAPU 4A 2341

Nor are problems self-contained, and again,
decisions concerning the ©boundary of relevance of
information to a particular problem are a part of the
person's definition of that problem. This is not fixed
and may be affected by the person's interests or
theoretical standpoint, the current influences on the
field in which the problem is located, or the level at
which the problem is being treated. Examples from each
of the groups described later may help to illustrate
the complexity of these issues in relation to actual
problems experienced by social scientists, and
highlight +the difficulties involved in attempting to

stereotype problems.

'There's a big connection between linguistics
and computer science - there's an Association
of Computational Linguistics. But they spend
most of their time trying to make computers
understand natural language for example.
Whereas, what we are doing is applying the
same kind of notions of models of knowledge
that 1linguists have to the problems of human
computer interaction, and I think that this
is probably quite different - I would say it

was unique - an unusual theoretical approach
to wcognitive ergonomics' [MRC/SSRC SAPU 9B
555
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'The nature of theoretical explanations in
psychology is showing some signs of very
drastic change - principally I think as the
result of the impact of artificial
intelligence techniques and theoretical
approaches. These are the subject of some
quite topical debate amongst psychologists. .
And that again opens up the necessity to try
and get abreast of an initially unfamiliar
literature or that selection of it that can
be grasped by a non-~ATl specialist and brought
to bear on his or her particular problems'
[Psychology 1A 171 1811

'There are groups of people who create a
paradigm which they explore wusing different
methods, for example, that they are keen on.
Another paradigm will wuse a qualitative
approach and wouldn't be so interested in
quantifying particular factors. They would
want to ©pursue meaning, and they would want
to pursue understanding, and so on, and that
would %bYe in terms of social science of
education, quite a dominant paradigm, against
which school and teacher effectiveness might
be placed' [Education 3C 0431

'"The amount of hard data which there is on
the difference that locally based social work
makes is minimal. The amount of work Ybeing
done in the area is not vast. Therefore, that
initial read round could be covered fairly
easily. But once you go the next 1level of
what is relevant you then encompass an
enormous range of stuff, because you're then
concerned with general theories about social
work. You're also concerned with the whole -

the sociology of community - on which there
is an absolutely colossal literature...We are
concerned with the health and social
services. We will therefore read all the
literature about district nursing - about
health visiting -~ about housing wardens -
about educational welfare officers - general
practitioners - social workers - all of those

are subjects in themselves. So as well as the
whole question of sociology of community
there is also all +the detailed 1literature
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about all these worker groups. Also

professionalisation - the sociology of
organisations which is an implicit part of it
- and the sociology of the rofessions’

[Sociological Studies 10C 260-304

Where stereotypes may have a contribution to make
to retrieval system design might be in relation to the
'expert/novice' user distinction already mentioned, and
perhaps in relation to 'theoretical/experimental’,
'quantitative/qualitative’, 'survey research/case
study', type distinctions. Apart from this, restricted,
form of stereotyping, and, although interesting,
particularly in relation to fiction retrieval, the use
of stereotypes for information retrieval purposes has
severe limitations.

The work carried out on information retrieval
through man-machine dialogue (0ddy 1977a: 1977b), and
on the development of an information retrieval system
based on the concept of anomalous states of knowledge
(Belkin, 1978: 1980: Belkin, et al, 1979: 1982a:
1982b). are of particular interest for this study,
since ©both approaches are directed to information
retrieval system applications, both carry implications
for database construction, and both have Dbeen the
subject of some empirical research.

In the work carried out on information retrieval
through man-machine interaction 0ddy (1977a: 1977b)
developed an information retrieval program referred to

as THOMAS. THOMAS is described as an information
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retrieval program rather than an information retrieval

system because, as 0ddy stressed, in itself THOMAS

could not provide

'a comprehensive information facility for the
researcher' (0ddy, 1977a:12).

THOMAS operated through a series of interactions

between man and computer. It did not employ a request

statement nor was relevance information employed in

quite the manner characteristic of relevance feedback

experiments though relevance information was used 1in

the program. The principle behind THOMAS was that

'"the machine forms an image (rather as a man
does) of the view of +the human enquirer,
without requiring him to ask a ©precise
question, and responds with references
according to its image' (0ddy, 1977a:1)

The effectiveness of the THOMAS program is crucially,

and necessarily dependent on the quality of +the image

it can build of the searcher's information requirements

and, in turn, this is dependent on the quality of the

interaction between the man and the program. From the

interaction with the searcher the program

‘forms an image of the searcher's interest
derived from its world model,

chooses
references for display according to the state
of the image, and modifies +this image

continuously in the light of his reactions to
displays. The program's world model consists
solely of knowledge about the organisation of
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literature. Specifically, it is a network of
associations between documents, authors, and
subject terms: any pair, of like or differing
type may be 1linked. In principle any other
type of entity of interest to a 1literature

searcher may be represented in the network'
(0ddy, 1977a:5).

30 the database is structured on objective properties

of +the material in +the database - with associations

between these properties being of particular

significance. Interestingly,

‘no information is held on the network of
associations: it is sufficient for this

program to know simply that two entities are
associated’' (0ddy, 1977a:5).

The program +then proceeds by an interactive

procedure to attempt to identify documents most highly

associated with the criteria that the searcher appears

to employ in decisions taken during interactive

sequences with displays of document representations. A%t

no point is the searcher expected to build up an image

of what the machine is doing, of what image the machine

is operating with, of the nature and manner in which

either the program or the database is structured, or of

what the program is doing with the database in the

course of the interactions. Though 0ddy notes that in

the course of one dialogue -

'"The user had noted that the term 'time
factors' was attached +to several of the
references, and had a wide variety of

49



meanings, so he now stated that he was no
longer interested in it (here is implicit
evidence that the searcher is also building a
model, or image: to represent the program's
view of the world)' (0ddy, 1977a:10)

- it is clear that this is almost incidental. The

THOMAS program itself had nothing in the way of

features that might explain what the program was doing

and the sort of information that it had available, in

terms of its own representations, to work on. This

places a high degree of confidence, for effective

retrieval, in the quality of a dialogue which Pinsky

(1983) and Nelis (1985) show is fraught with

difficulties.

The THOMAS program could be enhanced to provide

more rapport (Cheydleur, 1961) between the system and

the user. But such enhancements would 1leave the

division of labour between man and computer unchanged.

The program would still construct the image - which

might or might not be an appropriate one for the user.

If the associations the searcher makes are accurately

reflected in the associations recorded in the database
then the program may work effectively - if they are not
it is difficult to see how it can work at all.

Belkin's (1978) idea for an 'anomalous state of

knowledge' Ybased retrieval system connects up with

0ddy's ideas at this point. For Belkin's proposal also

relies on a database consisting of a collection of

items and their associations, and the interaction of
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the system with the searcher as it attempts to model
the searcher's anomalous state of knowledge has clear

affinities +to the kind of interaction which underlies

0ddy's program. In Belkin's scheme :

'"A recipient instigates +the communication
system by recognizing an anomaly in her/his
state of knowledge, +this recognition being
akin to the partition of generator's state of
knowledge which identifies +the conceptual
structure to be communicated. The recipient
then converts this anomalous state of
knowledge (ASK) into some communicable’
structure (e.g. a request), which is used %o
retrieve from the corpus of texts some other
text or texts which might be appropriate for

resolving the anomaly. The recipient
interprets the text to discover the
conceptual structure wunderlying it, this

structure interacts with the recipient's ASK,
and the recipient then makes a decision as to

whether the anomaly has been sufficiently
resolved.’' (Belkin, 1978:81).

A design study on the feasibility of employing
ASKs as the Dbasis of information retrieval was
undertaken, (Belkin, et al., 1982a: 1982b). but this
was limited to the derivation of the ASK

representations. There was no attempt to search any

database with the ASK representations, so it is not
possible to assess difficulties dinvolved in matching
the ASK representations with document descriptions or

to evaluate the technique in terms of any criterion of

retrieval effectiveness. The results of the design
study are interesting in terms of +the procedures for

creating the +term association networks from problem

descriptions and from abstracts. But, in the absence of
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any clear statement as to how the matching process
would operate, or any attempt to employ the technique
for retrieval, it is difficult to evaluate how far, in
practice, it differs from other term association or
term clustering algorithms.

Nevertheless, the study is worth noting since it
explicitly recognises the similarities between the ASK
approach and the THOMAS program and attempts to wuse
these as +the ©basis for design recommendations. The
affinity between the two and their integration in the
cognitive approach is stated clearly in the background

paper to the design study.

'"Thus, the cognitive view of the IR situation
leads us to some design principles for IR
systems which we think incorporate the THOMAS
and ASK approaches. These design principles
require representation of the user's
anomalies, evaluation in terms of the problem
the wuser faces and iteration and interaction
in retrieval' (Belkin, et al., 1982a:65-66)

The system would be interactive in something 1like the
same way that O0ddy's THOMAS program was, in that the
system would attempt +to construct a model of +the
searcher's requirements from ©building up an image of
the searcher's state of knowledge and comparing that to
the state of knowledge held in the system.

The ASK hypothesis itself has been the subject of
criticism (Moser, 1978: Pratt, 1978). The fundamental
criticism which can be levelled at the ASK concept 1is

that it embodies +the term 'knowledge' but makes no
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reference to any propositional or logical context, nor
is there any reference to semantics, norms, rules of
evidence, what constitutes a wvalid explanation, a
properly carried out experiment, or whatever. In the
ASK concept terms substitute for concepts, and term
networks take the ©place of knowledge structures. The
design study makes explicit reference to the
substitution of word, or term, associations for

concepts, justifying this in terms of ease of data

analysis.

'"PThe formalism wused for representation, a
network of concepts represented by words,
depends upon our concept of a state of

knowledge as a multi-dimensional
structure...the basic idea seems to us
unexceptionable, except perhaps for the

substitution of words for concepts. A network
is certainly an effective way of representing
this type of structure, and has the
advantage, in our case, of being relatively
easily derived from the sort of association
database we use' (Belkin, et al., 1982a 68)

However, there is no justification, other than that of
computational convenience, for equating term
associations with knowledge structures. Whatever the
structure 1is which underlies Belkin's argument and
system, it is not a knowledge structure.

In the.absence of an argument to equate mnetworks
of term associations with knowledge structures there
gseems little to distinguish the structure of a database
based on ASK association networks from one which was

based on simple term associations such as that employed
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by Salton (1971: 1973). Even if the ASK hypothesis had
taken into account +the kind of <considerations that
might have made it appropriate to refer to the concept
as being concerned with knowledge structures, it is
difficult to <conceive of how this could be useful for
subject areas where the question of what is knowledge
and what is not is fluid or subject to dispute. In such
cases the very 1idea of what represents an anomalous
state of knowledge becomes problematic.

However, whatever the epistemological status of
Belkin's concept, and despite the questions concerning
how the matching process would be implemented, there
are evident similarities with +the framework and the
procedure which underlies 0Oddy's THOMAS program. Both
require that the system or program build a form of
cognitive model of the requirements or perceptions of
the searcher wishing to retrieve information from the
database as a prerequisite for retrieval. In Dboth
cases, %the database of is structured by term, or other
forms of association between items in the database, and
the retrieval system or program is expected to build
some kind of model or image of the searcher's
requirements or ©perceptions which is +then matched
against the database structure. There are further
similarities in the distribution of tasks between man
and computer in the retrieval interaction. Therefore,
for present purposes, despite differences of style and

emphasis between the two, they can both be considered
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as being similar in approach.

The Cognitive Approach and Characteristics of Social

Science Information

In the cognitive approach to information retrieval
system design the searcher does not deal directly with
the database as such, he interacts with the retrieval
program which then interacts with the database, via the
creation of a model of the searcher. The model which
the system constructs of the searcher's requirements,
or state of knowledge, is then <compared to the
database, so that the ©building of +the model is a
necessary pre-requisite for retrieval. In principle,
any type of associations in the database could be
utilised to build the model, in practice terminological
associations play +the major role. These are employed

both in structuring the database, and in modelling the
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searcher's requirements or state of knowledge. The
question to what extent the model which a program or
system of this sort can properly be said to be building
up a genuinely 'cognitive' model will not be considered
here. Instead, the practical difficulties involved in
creating a model of +this nature in the context of
designing a retrieval system for academic social
scientists will be addressed.

If terminological associations play a 1large part
in structuring +the database or in the effort %o build
up a model of the searcher's requirements, or state of
knowledge, severe problems may be experienced in the
context of social science information. The particular
difficulties relating +to terminology in the social
sciences have been the subject of frequent comment
(Adam, 1982: Ellis, 1982: Thouless, 1939: Wersig, 1970:
Wilson, 1980: Wright, 1973). The problems identified
have included, lack of definition of the field, use of
everyday words with technical meanings, variation in
the use of terms, changes in meaning of technical terms
coming into common usage, and the use of the same term
with different meanings from different ideological or
philosophical perspectives. It would not be correct to
assume that problems with terminology were unique to
the social sciences but they do appear more prevalent
and difficult to deal with than similar terminological
problems in the sciences (Foskett, 1974).

Difficulties with terminology in the social
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sciences have 1led to concern with, and occasional
proposals for, the standardisation of +terminology. In
the case of psychology, this can be traced back to the
turn of the century (Claparede, 1910: Ruckmich, 1913%:
Tonnies, 1899: 1900: Warren, 1911: 1912: 1913: 1916
1918: 1920: Warren, et al., 1918: 1922: 1925). A more
recent attempt at standardisation of social science
terminology was the Interconcept project undertaken by
UNESCO (Dahlberg, 1978a: 1978b: 1980: 1981: Riggs,
1979a: 1979b: 1979c¢: 19794). However, efforts at
standardisation of social science terminology seem to
rest on a basic misconception of +the nature of +the

social sciences, as Winn (1971) observed -

'It is all too easy to make assumptions about
social sciences by analogy with sciences. It
is a truism to note that natural scientists
have agreed ways of categorising and
describing the phenomena in which +they are
interested. The indeterminate boundaries of
social science fields have often %been the
subject of comment (unfavourable comparison).
This lack of 'agreement' and indeterminacy
are however a natural consequence of the fact
that a social science discipline does not
deal with a 'special class of empirical data;
instead it deals with data as interpreted
within a special type of conceptual
framework' (Smelser, 1969)' (Winn, 1971:81)

That terms change their meanings and that the same
terms can refer to different +things from different
perspectives is part of the nature of enquiry in the
social sciences, as is the two way interaction between

the terminology of the social sciences and everyday
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language. This may affect some social science

disciplines more than others -

'Such problems are particularly marked in the
field of sociology, where meanings of terms
change not only as sociology develops but as
society itself changes' (Watson, et al.,
1973:275)

But the point applies in some measure to all social
science subjects because of the nature of +the subject

matter the social scientist studies.

'Social science concepts cannot be seen as
corresponding to a single referent Dbecause

they cannot be dissociated from their
everyday meanings and the everyday 1life which
forms the subject matter of the social

scientist' (Watson, et al., 1973:278)

Difficulties with +terminology were mentioned by
several of the social scientists interviewed in
relation to problems experienced in formulating a
search request for computer based searches, these will
be detailed later, and are similar to reports of other
studies of computer-based searching by social
scientists (Hounsell, et al, 1977: EBllis, 1982: 1984a).
of particular interest are the comments of one
educationalist, 'who compared his experience in
education with his previous experience in physics. He
considered that there were particular problems with
terminology in +the social sciences which had no

equivalent in the sciences, and that +the difficulties
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of +this nature he had experienced since coming to work
in education had no correlate in his previous

experience in physics.

"The thing about physics was the clarity of
definition of the area you were working in.
If you were 1looking at the abstracts you
could go immediately to the small section
which were specifically in the area you were
interested in. Whereas, it's +the nature of
education, and I suspect social science
research generally, that descriptors are hard
to find. Terminology is not so tight. If
you're working in geophysical research, on
some small branch of it 1like ionospheric
physics, everybody knows, indeed in other
languages, that +they use the same words'
[Education 5D 372-3%85]

In contrast, in education,

'its much more multivariate, if you like, and
much less agreed across ©people about the
meanings of words, or even whether +the word
is appropriate to describe things...Using the

same words but actually meaning quite
difgerent things by them' [Education 5D 405-
439

He <considered that what was ©behind this difference
between the sciences and the social sciences was a
difference in the nature of the concepts employed by
social scientists compared to those employed by

scientists.

'I +think that the concepts you are dealing
with are hypothetical in a quite different

way to scientific concepts. They are
hypothetical - I mean you don't see a
molecule, you don't see a bond between

59



molecules, you don't see an ionosphere either
- but the evidence for them 1is reasonably
tight. If you talk about something like a
misconception in science there is a whole
body of 1interpretation between the actual
phenomena, what you use to describe it, and
what you use to try to explain it. The major
difference it seems to me is +the degree of
closure that Jyou can bring to bear on what
could be an appropriate theory. When Newton
said that he did not create hypotheses he was
talking about the sort of hypotheses you get

in education rather than the sort of
hypotheses you get in science. The whole
notion of a misconception, for example, has

an enormous cluster of unobservable things
which go between someone having attempted to
teach a child about an area of experience and
the c¢hild demonstrating, through behaviour,
something which is interpreted as being a
different conception of the world from what

was taught. Now that bristles with
hypotheticals in a way that a reflection of a
radio wave from a part of the  upper
atmosphere does mnot. There 1is a great
imprecision in the whole notion of what
cognition may be, and between the
relationship between experience and

cognition, and between +that and observed
behaviour is unknown. So that +the whole
linkage between contrived experiences in
schools and behaviour of <children 1is so
tenuous and unknown that a wide variety of
different hypotheses can be put forward to
attempt to explain the the same thing, 2and
the evidence may mnot be tight enough to

distinguish between them’ [Education 5D 456-
506 !

If the terms which social scientists use bear a
different relationship to the knowledge structure of
the social sciences compared to that which they do in
some sciences, then terminology alone may provide a
better basis for designing a system for science
subjects than it does for designing one for social
science subjects. In the context of social science

information, identifying +that part of +the database
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which will bYe of most interest, or even making any
sense of the searcher's requirements or knowledge
structure, on the ©basis of term associations, may be
difficult or even impossible.

Social scientists often make decisions on whether
to follow wup material not merely on the basis of its
substantive topic but also on the Dbasis of the
theoretical perspective or the tradition of work that
has illuminated it. The decisions may stem from
perceived differences in theoretical assumptions,
methodology, ideological persuasion, or assumptions as
to the sorts of problems +that are thought worth
examining. Issues of this nature have been raised in
considerations of the question of the appropriate form
of approach to index language design for social science
subjects, in particular for sociology (Hutchins, 1978:
Swift et al., 1974: 1977a: 1977b: 1978a: 1978b: 1979).

There has been strong criticism of the failure of
information services to recognise and reflect the
differences of perspective encountered in a subject
such as sociology (Watson et al., 1973). These issues

are related to the kind of terminological difficulties

already considered -

'"Problems of terminology are apparent not
only when an individual attempts to cross
discipline lines but also when he wishes +to
locate his problem via the terms of another
theoretical viewpoint within his own
discipline' (Watson et al., 1973%:275)



This can create particular difficulties when employing

an information retrieval system.

'"For example, when two documents are put into
the same category because the same term
occurs in both then users of the system have
to assume, along with the creators of the
system, that the documents are dealing with a
common entity to which the word refers. But,
as most sociologists would agree, this is to
oversimplify the nature of many, if not most,
terms in sociology. The meanings of terms are
mediated by the theoretical perspective
within which they are embedded. Understanding
of the perspectives in a discipline is
acquired through communication and the
development of shared wunderstandings, which
are, in part at least, implicit' (Watson et
al., 1973:278)

Nor does reliance on terminology deal adequately
with the problem that different groups may
systematically operate with a different wunderstanding
of what constitutes the scope of the subject of study -
this was noted by one of those interviewed in relation

to the subject of thematic mapping.

'"I'm coming to the view that +the American
definition, the North-American definition, is
different perhaps from the British
definition, and that we would define the term
more widely than the Americans who have a
rather more abstract definition...UK workers
define 'thematic' more widely and therefore
expect a wider coverage, whereas the
operative definition...used there is a fairly
narrow one' [Geography 6C 076 |

To cater for these differences by relying on the

system constructing a cognitive image or model of the
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searcher's perceptions, or of his state of knowledge,
is an ambitious and complex task, particularly if the
searcher's image is understood as being dynamic rather
than static, as another of those interviewed pointed

out -

'You've obviously got some some kind of model
in your head, and some kind of relationships,
and all you can do is to identify with +those
relationships ~ and if you find the model
shifting a1l the +time then what you' re
looking for is shifting all the time’
[Economics 3D 086 |

Finally, there are intrinsic difficulties involved
in the nature of the interaction which has to take
place in order for the program or system to build up an
image of the searcher's requirements (Green, 1983). If
the dialogue bhetween the wuser and the system 1is
defective then any information derived from +that
interaction which is subsequently 'employed by the
program or system will Dbe deficient or misleading.
Pinsky (1983) and Nelis (1985) describe examples of
breakdowns in communication between computer systems
and human users: these would make salutary reading for
those who place great faith in the ability of
computerised retrieval systems to build wup complex
models of human cognition on the ©basis of human

computer interaction.
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The Behavioural Approach

In the context of designing a system for social
scientists, the cognitive approach, particularly in the
form taken by 0Oddy and Belkin, seems to face serious
obstacles, both in the derivation of the cognitive user
model, and in its employment in an operational
information retrieval system. These have their source
in the attempt to construct a cognitive model of +the
user on the basis of his interaction with the systen,
and in the reliance on terminology to derive +this
model. This does not invalidate the idea of employing
some form of user modelling in information retrieval
system design, but does raise doubts concerning this
approach to the construction and use of such models.

The major postulates of this study are that user
modelling for information retrieval system design does
not require the construction, by ¢the system of a
cognitive model which wmirrors +the complexity of the
searcher's cognitive world, and that +the construction
of a model of +the wuser's requirements, or state of
knowledge, as a pre-requisite for information retrieval
is otiose. A different approach to user modelling for

information retrieval system design is possible, based
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on study of what people do in the course of their

information seeking activities, and of the perceptions

underlying these activities. The activities and
perceptions - which together can be understood as
constituting the individual's information seeking
pattern - can then be ©broken down into their

characteristics, and the characteristics be used as the
basis for system design.

It should be borne in mind that these
characteristics are not intended to represent a set of
prescriptive search heuristics of the kind outlined by
Bates (1979a: 1979b: 1981) or Markey and Atherton
(1978). The derivation of the behavioural model and its
application to questions concerning information
retrieval system design, represents an attempt to
provide a comprehensive analytical model for describing
actual information seeking Ybehaviour, which relates
both to the extensive body of research on user studies,
and to research carried out on human-computer
interaction in an information retrieval context.

To illustrate the nature of the analysis by which
the information seeking characteristics can be derived
from the information seeking patterns, a few examples
of information seeking patterns, or aspects of such
patterns, will be analysed into their characteristics.
The first example is of a psychologist in a research
unit. In this case, it should Dbe noted that the

researcher knew 1little about the topic, nor was there
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anyone who he might have easily contacted who did.

'Three years ago I was working on the area of
discourse analysis. I knew that the area of
discourse analysis existed but I didn't know
anyone else who knew much about it in +this
country =~ I followed the following pattern -
the first thing was that there was a fairly
important ©paper published in a <classical
psychology journal - a high status mainstream
journal which presented a theory of textual
coherence and which was by a well known
psychologist and 1linguist published quite
recently then. I tried to find references to
this in recent issues of Science Citation
Index and Social Science Citation Index. T
also went through the Journals taken by the
University 1library 1looking for ones which
were relevant. I found there was one called
Discourse Analysis which I immediately got
hold of and read all the papers in. On the
back of this journal it had advertisements

from the publisher for related books - which
I also got hold of - and that helped as well.
One of the books was quite a good one - so I

went through the abstracting Jjournals again
looking for references to this person, and in
each case of course, on finding a new journal
I hadn't come across before if possible I

would go through a few issues of that'
[MRC/SSRC SAPU TG 3024 ]

This pattern displays several features. First,
identification or knowledge of a key reference. A very
common way for social scientists to explore an area is
to identify a key paper - either one which the social
scientist already knows or is told of, one which is on
the boundaries of his existing interests, or one which
is found or worth following up from a keyword search.
Second, +the identification of references +to this
through Science Citation Index and Social Science

Citation Index. Third, the identification of relevant



journals - or more generally of relevant sources - from
browsing in the library and through the journal papers.
Fourth, working through the papers in those sources
found to be relevant.

More formally these features may be described as
representing the following characteristics.

1. Starting: identification of a key paper to

commence the search.

2. Chaining: following wup references +to this

paper, and following up book advertisements from

the journal consulted.

3. Browsing: to identify relevant journal sources.

4. Extracting: working through material in

relevant sources.

One of +those interviewed in +the Department of
Psychology described how he kept up-to-date with
material on the subject of memory. The pattern, or
aspect of the pattern, described here, differs from the
first, in that, in the first case, the starting point
was a key paper or a key author which the researcher
knew of, but on a topic or in an area with which he was
unfamiliar, whereas in this case it was in relation to
keeping wup-to-date in an area where the individual was

familiar both with the subject and the sources.

'Well the stuff on most things - the stuff on
memory - there are various journals which I
look through periodically. Every two or three
months I go down to the library and have a
look at the recent issues...There are 4 or 5
journals that may well have something of
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note. The main source is of information is

Current Contents, which we get, the Social
Sciences Current Contents and the Life
Sciences. The Life Sciences has some stuff
but it's usually not relevant - the Social

Sciences is much more relevant to me...Things

like

Psychological Review it depends very

much who the editor is for the period of 3
years or whatever - the previous editor had
quite a lot of stuff which I was interested

in.

Psychological Review covers a broad area

and if it's interested in my area then I look
at it a lot, whereas a the moment it's not so
I don't have to look at it carefully. But
there are things specialising in memory -
Memory and Cognition, Cognitive Psychology,
Cognition - a lot of those sort. All of which

tend

to have articles, some of +them are

slightly more hard-nosed than others, but
there is a possibility +that you'll get
something in all of them. Journal of Verbal
Learning and Behaviour...and Human Learning
is a new one that's come out quite recently,
these are the ones that tend to be specialist

in

my area. But again there are the general

ones like the British Journal of Psychology,

and,

of course, the Journal of Experimental

Psychology has a section on human learning

and

memory...I don't do a very thorough

search of these I just wander down to the
library and have a look through the recent
articles' [Psychology 4A 041-071

This aspect of +the individual's information seeking

pattern

displays two other significant characteristics

of information seeking by academic social scientists.
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1. Monitoring: maintaining awareness of

developments iﬁ an area through regularly

following particular sources.

2. Differentiating: employing differences in +the

nature of the source materials to filter material.

Several of the characteristics can be seen again
in an aspect of the information seeking pattern of one
of those interviewed from Education in relation both to
material on a topic with which he was familiar,
scripted drama for children, and one with which he was
unfamiliar, television drama for children, for the
latter topic he had had a computer based search carried

out by the University library.

"You look at the publishers' lists, and you
read through +those it takes quite a long
time...I get the drama section of the Methuen
output, for instance, Hutchinsons do a drama
catalogue. They've got the Department on the
list...I get the drama quota. Sometimes I'm
on the publishers' 1lists, with Methuen I
think T am, Cambridge, who published my first
book send me their catalogue, Macmillan send
me theirs now automatically...There are
various journals that I've picked up articles
from - Use of English was quite a fruitful
field, Theatre Quarterly, which 1is now
extinct, Drama Quarterly, which I believe 1is
still going...(The online search) was quite
useful, hit on British and American books on
the subject, I got quite a number of good
books through that actually, mostly
American...Its a newer field for me than
scripted drama where I could rely on a big
backlog of experience, here I was feeling my
way more, and wasn't sure, in fact, what had
been written on the subject. I knew that very
1little was published in England and wanted to
see what the Americans had done...There are
articles in British Jjournals on the subject -
Things like Two D, Dance and Drama, I knew
about Two D before, and things 1like the
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Theatre Quarterly which I knew about before,
I searched through that and found articles
that I hadn't realised were there before. Its
only when you start 1looking for something

that you find_ them' [Education AWE 041-091
102-118 125-1271

This aspect of the pattern shows how the different

characteristics of +the pattern interlink and, to a

large extent, complement each other, as the rattern

displays characteristics relating to starting (the

employment of an online search to 1locate references),

differentiating (between journals and between
publishers), monitoring (both publishers'’ lists and
journals), and extracting (from the same publishers'

lists and journals).

A final example, from one of those interviewed in
Economic and Social History, also illustrates the
complexity of the information seeking patterns, and the
way in which +the different characteristics of the
patterns interlink and complement each other. The
information seeking activities described took place in

the context of searching for information to set up a

new course -

'Last year I had to set up one that was very
much outside my normal range - teaching the
industrial revolution pericd as history...I
started with the 1last 5 years Economic
History Reviews, which are standard, that is
the economic historians' journal - Economic
History Review. I looked through that for the
last 5 years what articles there were on that
period, what books had been published on that
period over the last five years, used those
as the ©basis for a literature search. Read
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around there in journals and books, and from
bibliographies in those to bibliographies in
other things...And +then there are the
standard specialist things like the Newcomen
Society for Engineering History, and the
Agricultural History Review for agrarian
history, and so on, and you go to these. Its
the obvious ones to start with' [Economic and
Social History DEB 451-473]

This account includes starting (with a review type

journal), extracting (employing the same journal),

chaining, and differentiating (both general

specialist sources in the field).

and

From +the analysis of the information seeking

activities of all the social scientists interviewed
generic characteristics were identified.
1. Starting: activities characteristic of
initial search for information.

2. Chaining: following chains of citations

six

the

or

other forms of referential connection Dbetween

material.

3. Browsing: semi-directed searching in areas

potential interest.
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4, Differentiating: using differences Dbetween

sources to filter the nature and the quality of

the material examined.

5. Monitoring: maintaining awareness of

developments through monitoring particular

sources.

6. Extracting: gystematically working through

particular sources for material.
These six characteristics seemed sufficient to provide
a detailed and comprehensive behavioural model for the
design of an information retrieval system for academic
social scientists. In the following sections the
features of this model are described in more detail,
and recommendations for the development of an
information retrieval system based on the model are

outlined.
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Chapter Three

The Behavioural Model: Overview

The behavioural model has been derived from
analysis of the information seeking patterns of all the
social scientists interviewed. The overview of +the
model outlined here is cross referenced to the
individual responses of the social scientists, which
are described in the following chapters. Essentially
the features of +the model have been derived from
analysis of the interviews, so that the characteristics

are grounded in the responses of those interviewed

13



(Glaser and Strauss, 1967), however, where appropriate,
reference is made to the findings of other studies of
social science information use. Following the
description of the information seeking activities of
the different groups in terms of the behavioural model,
the model is then used as the basis for an analysis of
the features which might be required for an exploratory
information retrieval system for use by academic social
scientists.

The model is applied to four different broad
groupings of the social scientists interviewed. The
groups consisting of those interviewed in -

1. MRC/SSRC Social and Applied Psychology Unit

2. Psychology

3. Education and Continuing Education

4. Economics, Economic and Social History,

Geography, Politics, Sociology, and Prehistory and

Archaeology.

This analysis 1is intended to highlight variations in
detail of the model in the contexts of the information
seeking activities of +the different groups, while
serving to underline the general applicability of the

model to those groups.
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Starting

Starting refers to characteristics of the
information seeking patterns of social scientists who
are commencing work on a new topic or in a new area.
The person concerned may be experienced or
inexperienced in research, and may have some or no
familiarity with the topic or area. Three generic ways
of starting are through the use of

1. starter references;

2. reviews or synoptic articles;

3. and secondary services.

These three methods can interlink with each other. A
starter reference may take the form of a review or
synoptic article, and starter references or reviews may

be 1identified from a preliminary search of a secondary

gservice.
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Starter References

A starter reference is something which can serve
as a starting point into an area and from which other
ways of gathering material can be established. The wuse
of starter references whether previously collected or
newly recommended allows the social scientist +to get
some purchase on a new subject, but at the same time to
do that in a a way which allows other characteristics
of information gathering to ©be quickly established.
Often what is being looked for at the start is
something embryonic which can be developed and added to
as time goes on.

Different means are employed by social scientists
to obtain such starter references. Many of the social
scientists interviewed said that their first step would
be to seek out people who knew something about the area
and ask them for references to introductory works, key
references, and key authors. The employment of informal
contacts is frequently mentioned in studies and reviews
of social science information use (Adam, 1975: American
Psychological Association, 1963: 1965: 1969: Brittain,
1970: Cronin, 1982: Hogeweg-De-Hart, 1983%: Line, 1971)

and occurs as an aspect of several of the
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characteristics of +the social scientists information
seeking patterns.

The more experienced researcher having +to start
off on a topic about which he knows comparatively
little has the advantage over +the novice in +this
respect, 1in ©being more likely to have such contacts,
but even in cases where people did not know anyone in
the new area they could still pursue means of searching
for information which involved &establishing such
contacts. An advantage of such an approach is that
personal contacts can be employed Dboth +to provide
references, and evaluations of quality or importance,
thus allowing the ©person to concentrate on what are
perceived to be key references/or key idea% and to work
from those. [Psychology 6A 2371: Continuing Education
10D 360-367: Economic and Social History 4C 566:
Sociology 10C 515; 13C 2048-2070].

Many of the social scientists interviewed had some
awareness of a broader area of topics than those which
they were directly working on at a particular time. In
such cases they often already had references 1o key
people or material, and their natural tendency was to
begin with what they were aware of and to use this as
their starting point, relying on what they already knew
and commencing the search from there. Sometimes
individuals made explicit ©provision for this and
maintained files of such references. Less explicitly,

they made a note of references on topics tangential +to
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their principal interests, these then become potential
starter references. [MRC/SSRC 1A 650; 8A 250-260:
Psychology 4A 457: Education 4D 366-384].

Students and novice researchers are likely to be
particularly dependent on supervisors or colleagues
providing material to start them off on their research.
Some of the social scientists interviewed, who had
responsibility for supervising research students or
research assistants, made explicit reference to this
aspect of their supervisory role. Others who were asked
what they thought they would do if they had to induct a
research student or research assistant into their area,
gave a similar response to those who actually had
experience of supervision. [MRC/SSRC TA 694; 124 577:
Education 6D 573; 7C 481: Economics 1C 2116: Economic
and Social History ©5C 184: Sociology 10C 207-234].
Developing an awareness of the different approaches to
a topic, or induction into a particular perspective was
also mentioned as an important feature of starting for
novice researchers. Though the exact manner by which
this was done varied ©between the 'liberal' and the

‘catholic'! [Psychology 1A 565; 3A 321-360].
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Reviews and Review Articles

Most subjects have some form of provision for the
publication of reviews, whether this takes the form of
annual reviews, or reviews 1in Jjournals which also
publish other types of articles. There is some evidence
to suggest that the ratio of review articles to primary
articles is far smaller in the social sciences compared
to the sciences (Bath University, 1975% but this may be
compensated for by reviews <contained in monographs
(Line, 1976), as monographs are relatively more 1likely
to be ©perceived as representing a main information
source by social scientists than by scientists
(Skelton, 1971).

Skelton (1971) also concluded that reviews were
not perceived as particularly wuseful for 1locating
information by either scientists or social scientists.
Nevertheless, reviews or review type material may be
found particularly useful when starting since these not
only provide a source of reference to primary material
but also a context or framework for understanding that
material. Reviews were particularly singled out by the
psychologists interviewed as representing a convenient

means of getting started in a new area, particularly if
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the area was characterised by a well established
conceptual structure and a large body of empirical
research. [MRC/SSRC SAPU 8A 275 + 364-3T71; 1A 2145; 5D
490-510; TA 2011-2027; Psychology 4A 169].

Some sources are recognised as being more 1likely
than others to <carry review type material, sometimes
this is clearly indicated in the title of +the source,
in other cases those in the field know that a large
number of reviews are published in a particular source.
[12A 2400-2414: Economic and Social History 4C 462-
473]. Synoptic tutorial artieles may also be understood
as representing a form of review, such articles can be
especially valuable in fast moving areas which are
frequently characterised by rapidly changing conceptual
structures. [MRC/SSRC 4A 3122-3131].

Also of wvalue when starting are collections of
papers, which, although not reviews in themselves, can
together ©provide an overview of an area, and can
represent an excellent way of starting. [11A 2099-
2169]. They have the additional advantage that it is
the primary material itself which is being consulted,
avoiding, to an extent, a problem which was mentioned
by one of those interviewed, of the secondary material

distorting the primary literature. [MRC/SSRC 3B 210].
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Library Catalogues, Abstracts and Indexes

An obvious method of starting in a new area is to
consult bibliographies, abstracts, indexes, and library
subject catalogues. This way of starting is that which
would be most commonly wunderstood as constituting a
conventional literature search, despite the fact that a
frequent observation of studies of the information
seeking activities of academic social scientists is the
relatively 1low importance attached +to this means of
locating information (Bath University, 1972: Hogeweg-
De-Hart, 1984: Line, 1971).

Most of the social scientists interviewed had, at
some time, undertaken a formal literature search of
this kind, often when first embarking on their research
careers. Some considered that if they were to start in
a new area they would carry out some form of literature
search through 1library catalogues, subject indexes,
bibliographies or abstracting services [Psychology TA
026-057: Continuing E@ucation 9D 23%36-251: Economic and
Social History ©5C 487-491: Geography 7C 340-40T7:
Sociology 13C 091-128; 11D 250-257]. But the wuse of
such services was not heavy, and one of those

interviewed expressed the view, which might be implicit
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in others' non-use of abstracting services, that the
usefulness of such services 1is rather restricted.
[MRC/SSRC TA 2655-2667].

Online searching of databases offers a quick
alternative to manual searching of secondary services.
All of the social scientists interviewed were asked 1if
they had ever had an online search undertaken for then.
Their opinions on the wutility of these searches was
mixed. In general there seemed to be greater
satisfaction with +the results of the search when the
person was unfamiliar with the area and was trying to
find a quick way into the literature, particularly if
that literature was diffuse. [MRC/SSRC 5D 093 + 122-
140: Continuing Education 10D 170-183: Education 2D
288-300; 1D 112].

Computer based searches were not, however,
perceived as trouble free ways of information
searching. Those who had had online searches carried
out frequently wunderlined the difficulties which they
had experienced, often making some attempt to explain
those difficulties in terms of the limitations of the
system. Whether the difficulties, in fact, derive from
the nature of the systems used, from poor searches, or
lack of suitable databases, it was <clear that the
online services were mnot seen as a sophisticated
alternative to the social scientist's other information
seeking activities. [MRC/SSRC 2D 219: Education 4D 407-

454; 5D 290; 8D 296: Sociology 11D 161-193].
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The comments of the social scientists <concerning
the problems with terminology, which are similar to
those noted in a study of educationalists searching the
ERIC database (Hounsell, et al., 1977), highlight the
reservations concerning the reliance on terminology of
both the information retrieval model and the cognitive
approach. It is, however, worth noting, that even where
the results of the search itself were not thought to be
satisfactory +the search may still have proved useful.
Either because +the alfternative would have been an
exceedingly tedious and time consuming manual search,
or because the search proved wuseful for identifying
material from which the person could proceed to follow
other information seeking activities such as following
chains of references. [Education 6D 500: Sociology 11D
569-410].

Starting can change almost immediately to
chaining, as the individual moves out from the original
key reference or references, to material cited in that
material. In fact, often the social scientist starting
out on a new topic is looking for something which can
serve as a starting point for chaining. [MRC/SSRC 12A
2248-2249; 5D 237 + 47T71-480; T7A 2572-2593; 3B 175:
Psychology 2A 545-657: Economics 1C 2298-2315:
Prehistory and Archaeology 15D 068-078: Sociology 11D

198 + 390; 14C 064-072].
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Chaining

Citation patterns and practices, and the
significance of citation have been the subject of a
very large number of studies covering a broad range of
disciplines. A comprehensive review of studies of
citation practices, and of arguments concerning the
role and significance of citation has been provided by
Cronin (1984), who has also considered the need for a
theory of citing (Cronin, 1981). The focus of interest
here, however, is not with citation practices, as such,
but with characteristics of patterns of searching for
information which involve following citation
connections between material. This activity shall be

referred +to here as <chaining. Chaining can take two

forms -
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1. backward chaining - following up references or

sources cited in material consulted;

2. or forward chaining - identifying citations to

material consulted or known.
Backward chaining 1is a traditional feature of
information searching in all academic disciplines, its
importance for the information seeking activities of
academic social scientists has ©been underlined in a
number of studies,which have identified it as by far
the most frequently mentioned aspect of formal
information seeking, and often as the aspect of formal
information seeking which is considered most important
by social scientists (Line, 1971: Skelton, 1971:
Stenstrom, and McBride, 1979). Forward chaining, except
in the context of legal citation, is a relatively new
innovation, and dependent on the use of special

bibliographic tools.
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Backward Chaining

Following wup references or footnotes was a major
characteristic of the =social scientists' information
seeking patterns. A1l of +the social scientists
interviewed made some mention of it, and many employed
it as their principal means of gathering information.
[MRC/ESRC 3B 175: Continuing Education 10D 144; 11C
041: Education 4D 144: Economies 1C 216; 3D 057:
Prehistory and Archaeology 15D 068-078: Sociology 10C
421; 12C 096; 14¢C 131]. References in items identified
from the original material can themselves be followed
up, and their references, in turn, can serve as the
starting point for further backward chaining. This can
aggregate material very rapidly with a large number of
references being accumulated through a sort of snowball
effect. [MRC/SSRC 12A 372-476: Psychology 2A 545; 9A
2077; Politics 9C 238].

Chaining can be employed to pick up material in
sources not followed, from references in material in
sources followed, and so may be seen as complementing
the monitoring activity. Since monitoring a
comparatively small number of sources - perhaps half a

dozen to a dozen - can be relied on to lead elsewhere
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through chaining. [MRC/SSRC 8A 318: Economic and Social

History 5C 109-119: Politics 9C 190-204].

Forward Chaining

Forward chaining, probably Dbecause it relies on
the use of specialised Dbibliographical tools - the
Institute for Scientific Information's various citation
indexes - and is not a traditional part of information
seeking practices 1in the social sciences, is 1less
widely used and wunderstood. [Psychology 1A 565].
Nevertheless, forward chaining can represent a very
effective means of checking whether further work has
been done which has cited material already known of or
consulted, but which has not come to the person's
notice through his other information seeking
activities. [Psychology 1A 642].

Line (1971) had noted that over half of the
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respondents to the INFROSS questionnaire had indicated
that a citation index in the social sciences would be
very useful, and Garfield (1963: 1964) had considered
that citation indexes might prove more popular in the
social sciences than in the sciences because of the
difficulties created for conventional indexes by the
changing terminology of the social sciences (Garfield,
1963; Garfield, 1964). The existence of the Institute
for Scientific Information's various citation indexes,
which now cover the sciences, social sciences and arts
and humanities, enables forward chaining to be
undertaken relatively simply, and sometimes with
considerable success. [MRC/SSRC 4A 2049].

Although many of the social scientists were either
unaware of the existence of these indexes or of what
could be done with them, many of those who were aware
of their existence had incorporated forward chaining
into their information seeking activities. In this
respect, the existence of these indexes may be said to
represent an addition to the +type of information
seeking activities which may be undertaken by social
scientists. [HRC/SSRC 9B  322-341; 10A 503-549:
Psychology 4A 503: Economics 1C 348-403%: Prehistory and

Archaeology 15D 210: Sociology 13C 493 + 671).
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Closure

The making and chasing of <citations involves a
considerable degree of subjectivity, and citations may
be made for a variety of reasons (Cronin, 1981: 1984:
Martyn, 1975: Moravesik and Murugesan, 1975: Weinstock,
1971). Nor is it always the case that citations are
considered important, or even particularly relevant by
either +the citing authors or the authors cited. Prabha
(1983) in a study in the area of business
administration found that 1less than a third of
citations were considered essential by ﬁhose citing.
This phenomenon has already been noted in connection
with the author assessments of their <¢ited references
to the search questions (Cleverdon, et al., 1966), and
was remarked on by a number of +those interviewed.
[MRC/SSRC 4A 491 + 2217: Psychology 6A 2266; 2A 375-
401].

The subjectivity applies equally to decisions to
chase citations. Obviously, where the individual is
immersed in the literature of the area many citations
will be familiar. [MRC/SSRC 11A 220 + 656: Psychology
6A 2266-2297: Economics 1C 348-403]. Decisions to

follow up particular trails are related to the
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interests of the person reading the article, and often
the context of the citation is a key factor in deciding
whether or not to chase it up. [MRC/SSRC TA 2232-2352:
Psychology 4A 213; 3A 107: Education 5D 326: Prehistory
and Archaeology 15D 087].

The extent to which an individual will wish +to
follow up references in material 1is affected by a
number of factors. To a certain extent chaining may be
intensified at the initial exploratory stage when a
person is entering a new area or starting off on a new
topic and then again at the stage of completion when
the individual wishes to ensure that he has covered all
the important references and that nothing important has
appeared which might have ©been missed by +the other
means by which that person gathers information.
[MRC/SSRC 1A 2038-2055: Psychology 9A 2105: Sociology
10C 427-428].

Sometimes a point is reached where the citations
seem to be becoming more and more peripheral to the
main subject of 1interest, or start dealing with
increasingly minute aspects of it. Similarly, chasing
up citations may draw to a close when the same
references start appearing over and over again, or new
references are adding 1little which is new to the
picture the person has built up, or are becoming more
and more marginal. The ciiations may also be leading
off into areas of literature that the person does not

really want to follow up because to do so would take
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him too far from his original concern. Other signs may
be those of persistent corroboration or increasing
specificity, perhaps even a change of 1level or pre-
occupation in the material cited. [MRC/SSRC 124 2065-
2075 + 2173; 2D 169-174: Psychology 9A 2116: Sociology

11D 390].

Browsing

The concept of browsing has several different
connotations, and a variety of different types of
activities have ©been associated with it Ayris (1985).
Nevertheless, whatever connotation is employed browsing
is a recognised, if sometimes disparaged (Urquhart,
1976a: 1976b), form of information seeking. A number of
different +typologies of browsing have been put forward
(Apted, 1971: Celoria, 1968: Herner, 1970: Levine,

1969), and a various studies have been made of the

91



importance of browsing, particularly in relation to the
the question of the value of providing direct access to
library material (Greene, 1977: Hyman, 1972: 1982:
Lawrence and 0ja, 1980: Ross, 1983)7 If purely randonm
browsing is excepted, the major recognised forms of
browsing can all be understood as representing forms of

semi-directed or semi-structured searching in an area

of potential interest.

Semi-Directed or Semi-Structured Searching

Browsing, in the sense of semi-directed or semi-
structured searching, was an activity that many of the
social scientists interviewed had engaged in at some
time or another. It was also employed as a means of
maintaining current awareness, either by scanning sets
of recently published journals or Current Contents, or

by examining recent book acquisitions. [Education 4D
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138: Economic and Social History 5C 089-106: Economics
1C 258-281 + 321].

Typical ways in which +the social scientists
browsed were by looking through the contents pages of
journals in a broad subject aresa, checking the
periodicals held by the 1library, or simply browsing
along the shelves, either of Jjournals or books. The
pre-requisite for ©browsing, in the sense of semi-

directed or semi-structured searching, to be effective,

was that there should be at least some collocation of

like material. The actual form of the material seemed
less significant, in terms of its potential for

browsing, +than the fact +that related material was
grouped together. [MRC/SSRC 9B 235-244: Education 8D
029-034; T7C 200-215: Geography T7C 146-158: Sociology
12C 124-140]. This is related to the fact that if
browsing 1is to be effective some restriction has to be
placed on the area of potential interest to be
searched. [MRC/SSRC 9B 287; 4A 574: Education 3C 150-
173 ].

Abstracting services may be treated in a similar
way. The searcher browsing through issues of the
abstracts not particularly looking for a particular
item or for material on a particular, well defined,
topic, but simply to check on the kind of work being
carried out in an area or to see if there is anything
interesting which might be worth reading or following

up. [BEducation 3C 562: Econmomics 2D 591]. In the case
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of books, the obvious means of browsing are along
library shelves, the shelves of bookshops, and book
displays at conferences. [Education 8D 415-419:
Sociology 14C 127 + 319-333 + 486-490]

In addition to its role in the identification of
material, browsing can also serve the purpose, or be
directed towards, familiarising the researcher with the
sources and material of an area. In this case, the
activity can be seen to have two aspects,
familiarisation and differentiation. Familiarisation
allows the researcher to become aware of the sources of
material in an area, of what +there is available.
Differentiation occurs as the researcher develops a
knowledge of differences between the sources of
material, +that is, an appreciation of the differences
between what there is available. So, although browsing
and differentiating represent different characteristics
of information seeking patterns, they can be related to
each other in terms of the extent to which the social
scientist differentiates between sources. [Psychology

94 572-595: Education 5D 159-170 + 199-212: Economics
1¢ 258-2921.
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Differentiating

Brittain (1970) observed that in the course of the
American Psychological Association project (1963: 1965:
1969) the initial impression that +the communication
system was characterised by confusion was displaced by
the realisation that there were significant underlying
regularities relating +to +the +type and +timing of
publication of different types of information for

different kinds of users.

'Contrary to the first impressions gained by
some of the staff on the American
Psychological Association project, the
results showed that the system exhibited
impressive regularities. Information flows
through the system in an orderly manner and,
although there are various routes, specific
kinds of information produced by specific
types of researchers seek certain outlets on
predictable occasions in predictable
sequences and time patterns. The outlets
chosen by +the researcher are very often
associated with +the specific needs of the
user, and the information is shaped and
reshaped to fit +the characteristics of the
channels and the needs of the users'
(Brittain, 1970:97)

Garvey and Griffith (1972) observed that psychologists
had a very clear perception of the relative status of

different journals, and of the different substantive
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and methodological orientations of particular journals.
Brittain (1970) also noted that within social science
disciplines there were often fairly well defined author
and Journal hierarchies. Brittain considered a number
0f studies which ranked journals in different fields
according to the frequency with which they are cited
(Boll, 1952: Gerould and Warman, 1954: ZXhignesse and
Osgocod, 1967), according to ©perceptions of their
status, orientation, or quality (Jakobovits and Osgood,
1967: Shepard, 1962a: 1962b), or based on the rejection

rates for publication (Lin and Nelson,. 1969). He

concluded that

"Although the communication networks may
appear chaotic from the outside, to +the
experienced researcher there are a number of
structures in +the system +that guide his
activities. To the outsider the problem of
retrieving and collecting information about a
particular topic may appear bewildering:
faced with hundreds of Jjournals, all of which
could, with varying degrees of probability,
contain the desired information, the problem
of obtaining knowledge looks formidable
indeed. To the researcher well versed in his
field a number of sources appear as obvious
first choices. For =example, +the strictly
experimental psychologist has a number of
'core' journals which include those regarded
as methodologically sound: he will turn to
the Journal of Experimental Psychology or +to
the Journal of Comparative and Physiological
Psychology (depending on interest) for

details of experimental work, and to
Psychological Review and Psychological
Bulletin for state-of-the-art surveys on

given topics' (Brittain, 1970:138)

In a later review Brittain (1979) commented on the

importance of different theoretical or methodological
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‘schools’ to the social sciences and the effect this
has on publication and citation patterns within and
between disciplines, and on the information seeking
activities of social scientists. For the ©purposes of
this study this activity of discriminating between
different%t sources, or types of source, of information
by academic social scientists will be referred to as
differentiating.

Differentiating is effected by the researcher
identifying different sets of sources in terms of the
differing probability of their having useful material.
The manner in which the social scientists differentiate
between sources of information, rather than how they
differentiate the subject itself, 1is analysed here.
However, as differentiating between information sources
was used extensively by the social scientists
interviewed to describe differences in their fields,
differentiating between information sources can be
employed as an indicator of differences in the subject.

For differentiating proper to be a significant
element in a social scientist's information seeking
pattern a reasonable awareness of potential sources,
and a relatively sophisticated knowledge of the
differences between these sources 1is required. This
allows the social scientists to <concentrate their
information gathering activities on those sources which
they perceived as having the highest 1likelihood of

containing material which was relevant, at an
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appropriate level, and of the right type.

The criteria which seemed most significant for
differentiating material were

1. the substantive topic of study;

2. the approach or perspective adopted;

3. and the quality or level of treatment.

These differentiating features <can be separated for
purposes of analysis, however, in practice, they are
often employed +together. Moreover, the same criterion
can be used in different ways. For example, the 1level
of treatment criterion was employed by some to exclude
material too specialised, detailed or technical for the
requirements of one person, or too general, popular,
journalistiec, or lacking in rigour for the requirements
of another.

It should be noted that, in the case of some of
those interviewed differentiating a limited number of
sources was not ©possible or was very difficult. The
nature of the focus of interests was such that a 1large
number of sources carried relevant or interesting
material, and the individual could not be confident
that this material would be picked up from a limited
set of sources. [MRC/SSRC 3B 580-589; Psychology 9A

689: Economics 1C 182-195 + 222-23%1: Economic and

Social History 5C 084-105]
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Differentiating by Substantive Topic

The most obvious form of differentiating is in
terms of +the substantive +topic of a source. Social
scientists identify those sources which either focus
specifically on a particular subject, or which
regularly carry material on a particular topic.
[MRC/SSRC 1A 523-544; 2D 109-124; 8A 166-178 + 329:
Psychology 8A 091-094; 24 131-147; 4A 052-065:
Continuing Education 10D 030-043: Education 5D 159-170
+ 199-212; 6D 100-141: Economics 2D 626-655: Geography

6C 031-050: Politics 8C 165-174].
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Differentiating by Approach or Perspective

Differences between different 'schools' of thought
in the social sciences have been studied
in the context of a number of different subjects
(Brittain, 1979: Kirsch, 1977: Krantagz, 1965: 1972:
Russett, 1970: Samelson, 1978: Weimar and Palermo,
1973). Many of those interviewed made some reference to
the importance of the particular approach or
perspective of work in their assessment of relevance or
interest. Often, if the social scientist is coming to a
topic from a particular approach or with a particular
perspective pertinent material will appear in sources
which have that appfoach or take that perspective.
Distinguishing sources which were most 1likely to
publish material having that approach or perspective
served as a means of filtering the amount of material
examined. This filtering could be at different 1levels
ranging from the disciplinary approach to the topic, to
differences of conceptual interpretation or
methodology. [MRC/SSRC 2D 074-081 + 106 + 224-228; 9B
591: Psychology 7A 097-123: Education 2D 124-151; 3C
146-173].

In the case of two of those interviewed, the
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differentiation of material in terms of different
approaches or perspectives was noted, but was not
particularly wuseful, or made information searching
harder, particularly in the case where information was
required which drew from the different approaches or
perspectives. [MRC/SSRC 10A 096-123: Prehistory and

Archaeology 15D 177-204].

Differentiating by Quality, Level, or Type of Treatment

As already mentioned, different periodicals in a
field have different reputations, and there is
frequently a good perception of the relative prestige
or quality of Jjournals 1in an area. Differentiating
between sources, therefore, may be employed, to assess
the probable quality of the material. [MRC/SSRC 104A
325-360 + 435; 4A 566; 5D 202-215: Psychology 2A 2145-

2154 ].
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Material which is apparently on the right topic or
in the right area may be treated at a level which makes
that material inappropriate for the person carrying out
the search. This may be because the material, though on
the right topic, is +too +technical or completely
incomprehensible to the searcher. Alternatively, the
material may be set at too low a level for the needs of
the searcher. In connection with the type of treatment
an important distinction to note is that made between
academic and practitioner journals. Some social
scientists being interested in seeing both types of
material, others concentrating on one or the other. In
either case differentiating between sources can provide
the person with a useful filter on the level and type
of material examined. [MRC/SSRC 4A 016-028: Continuing
Education 9D 037-072: Education 7C 560-576; 8D 057-0T1
+ 535-543: Economic and Social History 5C 109-119 +
280-297; 4C 062-083 + 139-158: Polities 9C 190-204 :

Sociology 13C 537 574; 10C 059-069].
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Honitoring

The continuous monitoring of developments in a
field of study was an important part of the information
seeking activities of many of +those interviewed.
Principal ways 1in which the social scientists
interviewed for this study monitored developments in
their fields were through the use of informal contacts,
monitoring services and research directories, Jjourmnals
or newspapers, and publishers' catalogues. These
different ways of keeping up-to-date were not mutually
exclusive. Individuals would frequently monitor
journals and rely on colleagues or associates to bring
other material +to their attention, or attempt +to
monitor both journals and publishers’ catalogues as
they appeared. Nevertheless, for the purposes of
analysis these different ways of monitoring can be
treated separately.

Someone who is not moving into an entirely new or
unfamiliar field may have a very good idea of the types
of material which are likely to be useful, [Politics 8C
441-454]. and a person who has been working in an area
a considerable time will be familiar with the existing

sources in the area. [Geography 6C 093-104]. 1In some

103



cases, where the social scientist has been working in
the same area for a considerable period of time, the
present work may be based on a history of previous work
done by the researcher himself. [Psychology 6A 375].

Sometimes, a social scientist will monitor a small

number of sources very carefully and expect to find

interesting material appear in them fairly often -

compared to a larger number that might be monitored to

some extent but far less carefully or 1less frequently

and in which the probability of something come up is

correspondingly less. [MRC/SSRC 1A 490]. Alternatively,
someone might feel the need to follow up a large amount
of material relating to his research interests but only

be interested in following up particularly interesting

or significant material relating to his more general

interests. The monitoring of sources central to the

individual's focus of interests would then be more

concentrated and directed than the monitoring of areas
which the person may feel they have to keep up with in
more general terms - say for teaching purposes.
[Sociology 10C 146 + 152-155]. The individual can then
differentiate the sources for material in terms of the
likelihood of them coming up with useful or interesting

material, and, if 4interests change, the sources
monitored may change or some of those monitored be
monitored more closely. [MRC/SSRC 84 166-178].

The alerting function of <citations reduces the

need to monitor all the sources that might conceivably
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carry material of interest, as do things such as
reviews, and publicity for ©books and conferences.
[MRC/SSRC 8A 318: Continuing Education 11C 186-28T7:
Education 4D 330-338]. Specialist research directories
or bulletins of research in progress can also serve as
a convenient means of keeping abreast of what is taking
place in the forefront of an area. [Geography 6C 211-

225: Sociology 14C 127 + 143 + 146].

Informal Contact

The use of informal means of communication has
been studied in a wide variety of contexts ranging from
science and technology through to the social sciences
and humanities. A number of different concepts have
been used to describe or explore the role of informal
contacts in communication, the most notable being that

N

of the 'invisible college' (Price, 1961: Price and
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Beaver, 1966), and that of the 'gatekeeper' (Allen,
1965: 1977: Allen and Cohen, 1969). Both these concepts
have been the subject of considerable interest and a
substantial body of research on the contribution of
'invisible colleges' and 'gatekeepers' to information
exchange, with particular reference to studies relating
to the social sciences, has been reviewed by Cronin
(1982).

Many of those interviewed used informal contacts
to help them keep up-to-date. Some relied very heavily
on such informal <contacts to keep +them abreast of
developments, and others stressed the importance of
informal contacts. The Director of the MRC/SSRC Social
and Applied Psychology Unit appeared to be operating as
a semi-formal gatekeeper for +the Unit. [MRC/SSRC 3B
589; 5D 393-413]. One of those interviewed employed the
services of other individuals and organisations
monitoring the field, using these to pre-select sources
and material of interest. [Politics 8C 040-048 + 070-
081 + 098-110].

Social scientists immersed in an area and familiar
with others working in the area often rely on such
contacts to bring news and information to their notice.
In this way social scientists keep each other up to
date. The more an individual ©becomes immersed 3in an
area the more important the informal network may become
to his total information seeking or information

gathering activities. [Psychology 6A 2320; 1A 689:
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Politics 9C 515-540: Sociology 10C 094-101 + 439-445].
Information obtained through informal networks may
then be integrated into +the individual's overall
information seeking pattern - employing informal and
semi-formal channels to complement or to form the major
part of his information seeking or information
gathering activities. This may be through contact with
others concerned with the same subject or working in
the same area, or through contacts with immediate
colleagues. Where other individuals or organisations
are applying very similar criteria +to the source
material as the individual himself would, the person
may rely on these individuals or organisations %o
filter material for him. [Education 3C 188-197:
Politics 8C 061 + 088-114 + 555: Sociology 10C 112-

115].
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Honitoring Journals

Skelton (1971) observed that scientists were more
likely than social scientists to use journal sources,
while social scientists +tended to use monograph and
journal sources to an equal extent. Ford (1977) found
that only 17% of social scientists considered journals
to be their most important source. From the results of
the interviews with the social scientists in this study
journals and monographs were used 1in approximately
equal proportions for keeping up-to-date but there were
marked differences between individuals and subjects,
with journals ©being predominant in some areas and
monographs in others, and some individuals wusing Dboth
to keep up-to-date while others concentrated on one or
the other.

A principal way in which journal monitoring is
carried out is through the identification of a set of
journals which seem to frequently publish material of
interest. In order for this to ©be effective some
restriction has to be made on the number of sources
monitored through the prior differentiation of a range
of journals within a field. Those who have been working

in an area for some time have wusually 4identified a
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number of sources which regularly or consistently carry
material <central to their <concerns. This form of
monitoring has +two aspects - maintaining direct
awareness of a limited number of sources; and indirect
awareness of the existence of other sources, and of
material in them, from references in +the sources
directly monitored. [MRC/SSRC 12A 278 + 344: Psychology
2A 203-216: Continuing Education 11C 186-267; 9D O037-
072 + 121: Education 5D 159-170; TC 200 + 222-233:
Economics 1C 321: Geography 6C 031: Politics 8C 232 +
240: Sociology 13C 167-187]. 1In a similar way, some
social scientists make considerable use of the press,
in particular +the ‘quality' ©press, to alert them to
such things as the existence of economic research
reports, or policy decisions. [Education 3C 146-173 +
359-360: Economic and Social History 4C 097-103:

Politics 9C 059-067 + 190-213].

The use of Current Contents as a means of
monitoring journals was particularly remarked on by the
psychologists interviewed, both those in the HMRC/SSAC
Social and Applied Psychology Unit and those in the
Psychology Department made considerable use of the

service. In contrast, Current Contents was hardly used
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at all by +the Educationalists and other social
scientists dinterviewed, although a couple did mention

making use of other, similar, types of current

awareness service. [MRC/SSRC 7A 2604-2607; 10A 252-282;
4A 234: Psychology 6A 580; 4A 026-046 + 075-078; 5A 315
+ 480; TA 068 + 097 + 433-470; 8A 098 + 296-297; 9A 440

+ 452; 1A 206: Education DAT 092-123%: Economics 1C 202-
214 + 258-281 + 292].

Monitoring Material Published in Book Form

Monitoring what 1is being published in book form
can take place in a number of ways, the principal ones
being regularly scanning publishers' lists, regularly
consulting reviews or continuing bibliographies, and by
checking new accessions to the library. Examples of all
these forms of keeping up-to-date with the monograph

literature were mentioned by social scientists from the



different groups, although it did not seem to be a
particularly significant aspect of the monitoring
activities of +the psychologists interviewed either in
the MRC/SSRC Unit or in the Psychology Department.
[MRC/SSRC 8A 146: Continuing Education 10D 022-038:
BEducation 2D 114-122; 6D 215: Economic and social

History 4C 168; 5C 234; Geography 6C 031-050: Sociology
12C 096-112].

Extracting

Extracting refers to the activity of going through
a particular source selectively extracting material
from that source. The source may consist of run of a
periodical, a set of conference proceedings, a series
of monographs, the contents of an archive, a collection
of publishers' catalogues, or bibliographies, indexes,

or abstracts, whether continuing or closed. The
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activity usually requires the setting aside of discrete
- and sometimes considerable - periods of time for
working through the source. It is one of the most
directed and focussed of information seeking
activities.

There 1is a close relationship between monitoring
and extracting. For example, if, for whatever reason,
the monitoring of a source lapses this may be made up
for by a retrospective extracting exercise in that same
source. Similarly, monitoring a Journal for current
awareness purposes may be complemented by undertaking a
retrospective extracting exercise for a particular
topic within the same journal. The similarity of form
between the two activities is modified by the fact that
extracting 1is generally more concentrated and directed
than monitoring, and there is a tendency for the social
scientist who is extracting from a source to make more
use of indexes to the source than when monitoring the
same source. However, reservations were expressed about
relying solely on indexes as indicators of +the actual
content of the sources, and, in addition to employing
the cumulative indexes, the person would attempt to
make a direct examination of the sources themselves.
[Psychology 2A 203-218: Continuing Education 9D 162-
181: Prehistory and Archaeology 15D 243-262].

The identification of potentially useful sources
of material is a critical pre-requisite to extracting

from those sources. If a key source, or key sources can



be 1identified +then +the source or sources may provide
the basis for much of the social scientists information
seeking activities. Identifying possible sources may
take place in a number of ways. The source may be
recommended by a colleague or supervisor or may be
accepted as standard for the field. Citations to a
particular source may suggest to the individual <that
the source itself is worth examining for the purposes
of extracting. [MRC/SSRC 4A 3024; 8A 166-178 + 329] The
incentive to proceed to examine a particular Jjournal
from seeing references to material in it is likely to
increase with the number of references to +the same
journal. [Education 8D 123-125]. Sources may also be
identified through browsing. [Education 8D 027-039].
Having identified a source the individual works
through a sequence of it, directly or using whatever
indexes are available, identifying relevant or
interesting material. This can be made easier if the
sequence of the source is held in one place, if there
are good indexes, particularly cumulative indexes if a
large scale retrospective search is ©being undertaken.
The criteria for what is of relevance or interest may
be very clear beforehand, in which case the search will
be very highly directed, or +they may be more open,

perhaps developing in the course of going through the

source.
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Bxtracting from Jecurmnals

Extracting from Jjournals <c¢an represent a very
effective means of quickly identifying material on a
topic, especially if the source used 1is perceived as
standard for a particular field. Several of those
interviewed commented on +the importance of such
standard journals, whether these were general to a
large area or ones which were understood to be standard
to a particular sub-aspect of a field. [Psychology 9A
2077: Bducation 8D 027-039; 6D 500-518: Continuing
Education 9D 181: Economic and Social History 4C 456-
473: Economics 3D 038-043: Geography 6C 031; 7C 335:
Politics 9C 240-254: Prehistory and Archaeology 15D
632-634].

Some of those interviewed had identified a number
of sources which were of particular interest and had
set aside a regular time for extracting from them.
[Education 8D 135-149: Economics 3D 038-043: Geography
TC 098: Politics 8C 240]. It is interesting to note
that the criterion of relevance was not exclusively
applied +to individual articles ©but rather to the
sources themselves, and that the identification of

sources of interesting material is seen as at least as
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important as the identification of items of interesting
material. Moreover, sources not considered relevant to
a person's interests may become relevant or important
not only if the person's interests change, but also if
the editorial polic& of the source alters, or if, for
some other reason, more relevant material starts
appearing in a particular source. [MRC/SSRC 2D 109-124:

Psychology 4A 052-065 ].

Extracting from Publishers' Catalogues

The use of publishers' catalogues for monitoring

publications in book form has its <complement in
extracting. For many of the social scientists
interviewed publishers' catalogues were a primary

source of references and identifying material through
them a major aspect of +their information seeking

activities. The means of obtaining +the catalogues
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differed between individuals. Some employed the
International 3Book Information Service (IBIS) as a
means of pre-selecting those catalogues which they
wished to see. Others had made direct contact with the
publishers or bookshops. [Education 7C 259-264; 1D 041
+ 046; 2D 108-112: Economic and Social History 5C 234:
Economics 2D 161: Politics 8C 190-195: Sociology 10C

083-086; 11D 220].

Extracting from Bibliographies, Imdexes, and Abstracts

Although not representing a major aspect of the
information seeking activities of the social scientists
interviewed a number did extract from bibliographies,
abstracts and indexes. The availability of a subject
bibliography on the particular topic, or the existence
of an abstracting or indexing service with exactly the

right focus for +the individual concerned Trepresent



obvious criteria for a social scientist to employ these

kinds of  sources. [MRC/SSRC 5D 088 + 225-237:

Psychology 6A 2511-2520: Prehistory and Archaeology 15D

640-692: Politics 8C 190-195].

Conclusion: the Nature of the Behavioural Model

The ©behavioural model outlined here may be
described in a number of different ways. In the
empirical derivation of the features of the model from
the empirical data, and its development in relation to
a substantive area of social inquiry, it has many of
the characteristics of Glaser and Strauss's (1967)
description of a grounded substantive theory. The
construction of the model from a number of semi-
independent components corresponds to Diesing's (1971)
description (derived from Kaplan (1964)) of the

concatenated structure of holistic theories. In



Diesing's (1971) account the behavioural model would be
described as constituting an empirically derived
typology. The behavioural model can also be understood
as representing what Paton (1980) describes as an

analyst-constructed typology.

In form, therefore, the behavioural model
represents a relatively conventional intellectual
construction. However, +the model is not primarily
intended to constitute a means of describing or

explaining the information seeking activities of social
scientists, although, of course, it may provide some
insight into those activities. Instead, the intention
is to employ the model to derive recommendations for
the design of information retrieval systems for
academic social scientists.

In the following chapters +the features of the
behavioural model are set out with reference %o the
details of the information seeking activities of +the
various groups of social scientists interviewed, this
is both to illustrate the nature of +the evidence on
which +the model is based, and to show that the
framework of the model is sufficiently robust to serve
as the Dbasis for the design of information retrieval

systems for academic social scientists.



Chapter Four

MRC/SSRC Social and Applied Psychology Unit

The MRC/ESRC Social and Applied Psycholog_y Unit is
separate research centre of the University, attached to
the Department of Psychology. The staff are engaged on
full-time research projects for the Unit's sponsors,
and on other contracted research projects with
interested organisations. There are ten permanent staff
in the Unit, and, at any one time, up to fifteen other
research staff working on the various projects. At the

time of the interviews the Unit's principal research
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areas were in occupational, <c¢linical, social and
cognitive psychology. The name of the Unit at the time
of the interviews was the MRC/SSRC Social and Applied
Psychology Unit, therefore, for historical accuracy, it

is that title which is employed here.

Starting

Several of the researchers mentioned that it was
unusual to be faced with starting out in a completely
new or unfamiliar area and that often they were able to
begin from what they were already aware of in the form
of starter references. The extent to which the
researchers provided for this varied between that of
the researcher who maintained files of potential
starter references and that of the person who simply
made a note of things which he thought might be of use

in the future.
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'These things rarely happen like a bolt out
of the ©blue. You don't just suddenly get
presented with a new topic. Over the years
you build wup expertise in certain areas but
then you do know a 1little bit about other
areas, and you would know where to start
looking. You would probably know a few key
people or key references and you would go to

them and build up - network 1like. When I
think about certain +topic areas that have
developed over the years that's what's

happened...I have these working files which I
shove things in. They may be papers, or
notes, or ideas I've had for analysis of some
existing data. I've not had time for them so
I've put them on one side wunder a topic
heading. So it will be at an embryo stage -
it won't Dbe just a topic heading on a piece
of paper you've always got something to go
on' [MRC/SSRC SAPU 1A 650]

'Others I might happen to come across just by
accident and think that may be useful one
day. I may want to know about that. Not
something I was looking for at the time - but
something I think I might need +that one
day...Putting it away because I think I might
need it. To some extent it is hoarding'
[MRC/SSRC SAPU 8A 250-260]

Research assistants and research students coming
into the Unit were often provided with references by
established members of the Unit. This way of inducting
new researchers has the advantage of saving the
newcomer time identifying pertinent references and
allowing the selection to be based on the <criteria of
topic, importance and ©perspective which the other
researchers in the Unit are operating with. In this
sense, its value 1is not restricted +to that of

familiarising the new researcher with the material, but
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extends to that of familiarising him with the ways of

approaching the subject which the other researchers

consider important.

'What we have done in the past, by and large,
we give them all our own stuff to read first
- 8o they get some idea - because apart from
anything else that probably refers to 200~300
publications over about four or five papers
that we have done recently' [MRC/SSRC SAPU
124 577]

'When they come in here +they are going to
spend their first three months pretty well
with their head down and immersing themselves
in the literature. And I can save them a 1lot
of trouble there and so can my colleagues. We
can say here's an index file of everything
that we have found on this +tftopic - Dbut
actually these are the ones you need to read
- and pull out half a dozen of the most
important ones. And, when they've gone
through those say well you <can now have a
look at some of these other ones' [MRC/SSRC
SAPU 74 694 ]

Many of the researchers mentioned reviews, and
review type material, as being particularly valuable
when starting. Not only were they considered a useful
source of references to other material, but, also, by
their very nature,they provide an overview of the
topic. Reviews —could therefore provide references +to
other material, synopses of work done, introductions to
key concepts and key workers, and a means for the

researcher to start to organise his own thinking on a

new topic.
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'When you first decide you want to get into a
new field you look at review articles in the
area to get an idea of what the main concepts

are, and who are the main people, and what's
been done up to now' [MRC/SSRC SAPU 84 364-
371 ]

'One will ©be good thorough review papers.
You'll grab those because they'll help you
when you come to do your own reviews and
organise your thoughts, and provide you with
a 1ot of references that you can chase up if
you wish to. Any good review I come across in
my area I'l1l keep' [B8A MRC/SSRC SAPU 275]

'I know within a matter of five minutes I
could find review articles, I could find
bibliographies, that would give me nearly
every reference I would need anyway...so I
have reviews and we have our own articles and
we have compendiums which we can get hold of'
[MRC/SSRC 5D 490-510]

'"Perhaps initially I would direct somebody
towards the conceptual or the theoretical
writings...and then there's also a set of
empirical studies...to see what has been done
and what we know about this field. There is a
third group of studies whnich pernaps you'd
put the person in touch with first of all,
and these are the review type articles and
sumnmaries of the fieid' |MRC/SSRC SAPU 7Ta
2011-2027]

The form the reviews took and the manner in which
they were identified varied. Handbooks and yearbooks

were mentioned as potential sources for reviews of

particular topics, or of recent work in an area. Some
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journals provide annual reviews of work carried out,
others are recognised as being more likely than others
to publish review +type material. Into this category,
also, come journals which publish synoptic tutorial
articles on particular topics which <c¢can serve as

reviews.

'There are handbooks and yearbooks,
substantial tomes which give an overview of a
particular field. That's the kind of
reference you would give more ©prominence to
if you wanted to help someone gain an
overview, and of course reviews. Things that
aren't simply one study empirical reports -
these may be very good in their own terms -
but not in terms of helping someone
understand the whole field because they may

be very specialised and narrow' [MRC/SSRC
SAPU 1A 2145]

'The Psychological Bulletin, for instance, is
a journal which will have a
disproportionately high number of theoretical
review type studies. There's also things like
the Handbook of Organizational Psychology -
the chapters of which will give an
authoritative overview of research in a given
topic area. They are the most useful of all -
these are the reviews done by the academics'
[MRC/SSRC SAPU 12A 2400-2414]

'"Computer Surveys is bloody good. I use that.
The long article about text editing was in

Computer Surveys - there are a very large
number of references in that...These synoptic
articles are written by people who are
leading experts in the area, and the

publication lag is not too long. By the +time
you've read them they are not too out of
date. It's also written deliberately as a

tutorial journal. Explaining an area to
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people who are not necessarily intimately
acquainted with it yet at the same time
trying to get up to the state of the art.
Hard work writing for it I should think'
[MRC/SSRC SAPU 4A 3122-3131]

The reliance on review type material for starting
in an area 1is not without disadvantages. The reviews
may present a view of the area which distorts the
information c¢ontained in the primary material. This

point was made strongly by one of the researchers

interviewed.

'I feel there's a stereotypical view of the
impact of unemployment on people, which to a
great extent is the result of secondary
sources streamlining the primary
material...The secondary literature distorts
by omission' [MRC/SSRC SAPU 3B 210]

The use of collections of primary material may partly
avoid +this problem, though any criterion of selection
employed might be considered to be subject to some
bias. Nevertheless, such <collections may represent a
useful way of starting in an area providing Dboth an

overview of work done, and a useful set of references.

'The easiest thing to pick up a volume of
collected papers...More collected papers than
review articles... I've got one in mind
here...Now +this is a <collection, but also
quite up to date, and with an excellent
introduction, and this, taken together would
constitute an excellent review of the field.
If someone wanted to get into this area very
quickly I don't think I could suggest
anything better than first read that. They're
all previously published articles which have
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in some way been germinal in stimulating work
in the field, and it gives a good topic
coverage and very good papers...l think that
its performed an excellent service by being
there, because referring out from that, one

would cover a great deal of literature'
[MRC/SSRC SAPU.11A 539 2099—2169]

The wuse of secondary services, in the form of

library catalogues, abstracts and indexes was not

particularly remarked on by the researchers

interviewed. This may have been partly because of the

nature of +the work of +the Unit, and one researcher

specifically commented on the limited value of

abstracting services for project based research.

'I +think that you will find that in most
cases this is true that +the abstracting
services are not designed for the
idiosynchrasies of given research projects.
They are design in order to divide the field
up in a certain way. I think +that they are
probably useful for PhD students at the first
stage. But once you've got into - once you've
identified a few key things, you will soon
get past the stage when abstracting is very

much help to you' [MRC/SSRC SAPU TA 2655-
2667

Some of the researchers had had computer based
searches undertaken for them by the University Library.
These seemed to have been undertaken when the

researchers concerned were moving into an area with
which they were unfamiliar and were looking for a quick
way 4in, or where they perceived that material might be
widely scattered. In either case, the intention seemed

to Dbe to use the computer search to provide a starting
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point into the literature, rather than to constitute a

comprehensive bibliography complete in itself.

'If it's a new area you might just specify
four or five keywords...The Library here will
do a computer search for you wusing keywords
and that is just a general one shot - to see
what's gcing on to see what the new field's
like' [MRC/SSRC SAPU 5D 093]

'Something 1like mental health...there are
fewer studies and we know that, and...it's
one of those areas where the sort of articles
we'd be interested in might be in different
sorts of journals, which we might
not...either know of or know the authors, so
it's a search in that sense to try and find
out what's been happening in areas we don't
really know about and in Jjournals we don't
know about' [MRC/SSRC 5D 122-140]

It is interesting to note that the limitations of

such a search may be recognised, and, to a certain

extent, compensated for, by the searcher applying more

sophisticated cognitive <c¢riteria +to +the resulting

output.

'You've got to filter them because it just
works off the keywords - as I understand it -
from what I remember we got some that were
spot on and clearly important and some that
weren't. And, of course, typically, if you're
looking at it from a psychologist's point of
view, and a psychological focus then you will
find these in psychological type journals -

which makes the searching easier’ [MRC/SSRC
SAPU 2D 219]
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The relationship between starting and chaining was
very close. Starting would very often change almost
immediately into chaining as the researcher identified
a few references from which he <could proceed %o

backward chain, and chaining would often start from a

few starter references, or from a review, or from the

result of a computer based search.

'You've some starter references and in you go
- and you'll start from the most recent
backwards because they obviously can refer
back and the forward ones can't refer
forwards' [MRC/SSRC SAPU 12A 2248-2249]

'IT moved into the shoes of someone who was
leaving who had been doing some work on
unemployment so I took over their pile of
offprints, then I really worked from
references at +the back of each article,
getting hold of +the articles that were
referred to that seemed to be at all relevant
and then wusing their reference lists. that
very soon multiplied into a large number of
articles. [MRC/SSRC SAPU 3B 175]

'"Pry and get hold of most recent reviews of a
particular area and follow up the references

given in that particular review' [MRC/SSRC
SAPU 5D 237]

'I would use some of the references taken
from the computer search and I would 1look
through those articles to see if there are
any references contained within <those +that
might lead me off in another direction. It
might be away from the cocmputer search into a

128



different sort of field which I hadn't
thought of until I read the article that was
brought up by the computer search - so that
we are on different levels of analysis. A
computer search can be a very brocad sweep of
an area or a very specific dip into an area,
but I would still look through +the articles
that it threw wup and see if that led me

anyﬁhere else anyway' [MRC/SSRC SAPU 5D 471-
480

This way of proceeding was perceived as
representing a reasonably reliable means of Dbecoming
familiar with the literature of an area, and one
researcher commented +that this method was more
efficient and effective than reliance on a 'keyword'
type of search undertaken by an intermediary because it
allowed the criterion of relevance to develop as the

search progressed.

'T would start out by finding some of the
recent key articles. I suppose you latch on
to, you know who the names are in a field,
and you look at the books or the articles
that they've written, and then from those you
then chase up their citations basically, and
that's the way I would develop actually, I
would work through the literature in a sort
of branching sequence of reading things and
seeing. Which is slightly more systematic
than getting somecne else to do it by
critical work keywords, and so on, because o¢on
the way you develop criteria of relevance or
half relevance' [7A MRC/SSRC SAPU 2572-2593]
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Chaining

Backward chaining was mentioned by all the
researchers interviewed. Often the activity was
iterative and cumulative with references from one

article being used as sources of further references.

'I really worked from the references at the
back of each articie. Getting hold of
articles that were referred to that seemed to
be at all relevant, and then using their
reference l1ists - that very soon muitiplied

into a 1large number of articles' [MRC/SSRC
SAPU 3B 175]

'But then you chase them up, you find one
articile that has got references to ten
others, so +the _thing escalates' [MRC/SSRC
SAPU 124 372-376]

Forward chaining using thae Institute for
Scientific Information's Citation Lndexes, althougn not
empioyed as generally, or as often, as backward
chaining, was mentioned by severai of the researchers
in the Unit. The choice between Science Citation Index
and Social Science Citation Index depending on the area
in wnich +the researcher was working. Forward chaining

was perceived as representing a useful way of 1locating
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additicnal references, particularly  where the
researcher knew of a key paper cr author, or wnere it

was desired %o chart +the impact or influence of a

particular author or piece of work.

'The score at tne end was +that Science
Citation Index/Sccial Science Citation Index
worked quite well. I got hold of a fair

amount of material from that' |MRC/SSRC SAPU
4A 2049

'Forward chaining and backward chaining - but
cnly the ones that looked interesting.
Forward chaining wusing the Science Citation
Index - Social Science Citation Index...went
through a whole sequence of one guy's work -
a sequence cf very similar experiments - but

I wouidn't say I wuse_ them very often’
LMRC/SSRC SAPU 9B 322-341 |

'I have sometimes used the citaticn index -
tne JSocial Science Citation Index - if ['m
wanting to update on a fieid that I can
identify with a partvicular paper....'ve found
that more wuseful I think mainly because of
tne faciiity of feclicwing a net - following
by a sort of branching +thing frcm known
papers, I +tnink +tnat's the main reason'’
LMRC/SSRC SAPU 10A 505-549]

Une researcher, witn reference to citations to a
pirece of nis work, and to <citations in his fieid
generally, noted that material may be cited wnicn has
onliy an indirect <ccnnection to the subject of the
articie. This may be ©because the author wisnhes to

indicate familiarity with material, which, in fact, has
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iittle relation to tne citing work, or may be <citing
otners wecrk fcr reascns which are largely social or

professional.

'Tnere is a hard core of ©papers which are
referred to over and cver again. The paper we
publiished in 197> 1is an example. lts very
frequently cited, cited much too often in
fact 1in cases where it just is not relevant
to show that peopie have seen it...If it
comes frem certain places, particulariy in
tne USA, then it's got a Dbetter chance of
being cited very often than frcm other
places. That's how it goes. They've always
got a 1ot of their students out there writing
papers, and thney are gcing to cite the papers
their professors write aren't they? Fair
enough so wouid L' [MRC/SSRC 44 491 2217]

The extent to wnich the researchers followed up
references was also variable. As part of the function
of citation 4is to indicate <ccnnections with other
reltated material a large element cf cross referencing
is to be expectea. Researchers wnho had been working in
an area 4a cocnsiaerable time wWere, naturally, often
famiiiar witn a large number of the references maade.
Tne extent tc wnicn the researcher would be familiiar
with references in a particular articie or Dbook,
largeiry depended cn the centrality of it to nis cwn
worx. If tne topic was highly germane tc his work then
a large preoporticn cf the references mignt be known. Lf
ctner topics were ccvered wnich the researcher was not
sc familiar, then the references to that topic were not

so likety tc be known.
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'One doesn't have to gc too widely in the
standard Jjournals to get cross referencing -
a 1ot of other peoplie do a lot of work for
you. You're reading something - you say o.k.
wnere did he get his stimulus. If he works
from a literature stimulus where did it come
from - because these are on his reference
iist - o.k. and one can branch cut from there
and foilow what one feels 1like foilowing'
LMRC/SSRC SAPU 114 220-253]

'It's very rarely that any paper is a blazing
ncvel experience. Generally speaking papers
are building on prevailing thinking...Were it
a paper on language syntax -
comprehensibility of language syntax - then I
should be disappointed if I hadn't seen 90 %
of the references, but if it was something a
bit further out, in a field +that I'm not
into, such as memory mcdels or something it
may be that a higher percentage of recent
works references I wouldn't be familiar with'
LMRC/SSRC SAPU 11A 656-679]

"I always 1cok at the references quite
ciosely...and I'd say that I kncw or have
already on file somewhere or other about 35%
- 90%» of them...the ones +that aren't will
either be on specific points raised wnich are
probably tangential to the topic. For example
if X 4is writing on stress sne might have a
iot of references on stress. If she's writing
on stress and careers - which is the kind c¢f
thing she would write on - the references on
stress [ probably wouldn't be familiar witn -
but then L wouldn't be very dinterested in
them either. But within the area in which I'm
working ['d know them all, and if there was
one I didn't know [ would lcok a it fairly
closely +to see why I hadn't fcund it. I pick
up maybe - eacnh time one of these ©pecple
writes an article I pick up maybe one or iwo
references that I might have missed, but even
that's quite unusual really' |MRC/SSRC SAPU
Ti 2232-2352 ]
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The comment of one researcher indicates the extent
to whiech personal, and, especially, time factors, can
influence decisions as to how far material is followed

up.

'Tt's always task focussed. You've got to
give a paper or you're writing a paper and
you need some information or support. Then
you start following things up and you can't
let them 1lie...If it's a literature review
you may have to trace all those under the
topie. It's quite rare. Most papers are
introduced quite perfunctorily with a few key
references - and thats fine. There are no
real rules,. You say do I really need that
paper or not' [MRC/SSRC SAPU 1A 2038-2055]

Nevertheless, +there are signs which provide an
indication to the searcher that the search has been
reasonably comprehensive and that most of the pertinent
material has been identified. For example, where new
material is referring to material already known, and
less and less material is being <cited which 1is not

known.

'You know that you've reached the end of your
literature search when your starting to pick
up things that are referring to things that
you've already heard of...They obviously
refer to a few things that you haven't heard
of for a very good reason, they've used a
particular measure that we haven't wused and
they've got to give references to that. And,
when you get to that point you begin to feel
fairly confident that there <can't be that
much else around. Otherwise you would have
heard about it. So there's a sense of closure
I suppose when you've completed your search
(although you're always aware there must be
something you haven't heard of, or something
that you could refer to at hand)...The

134



subjective critical mass of known references!
[MRC/SSRC SAPU 12A 2065-2075 21731

'T find, and I'm sure that others do, that
once you're into it you keep on - you know
you're getting somewhere when you keep on
seeing the same things being cited again and
again as important works and after a period
of time you're finding 1less and 1less new
material' [MRC/SSRC SAPU 2D 169-1T74]

Browsing

The researchers interviewed did not make much
mention of browsing. Where browsing was mentioned it
was 1in the context of browsing through the contents
pages of journals in their areas. This may be connected
to the use of Current Contents - which is treated here
as an aspect of monitoring - and which may represent a

substitute for actually browsing through journals.
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'You don't browse through everything! I do
browse through Jjournals hoping I'll pick up
something...There are some journals which
might have articles in which I'm missing. You
make some sort of educated guess on the basis
of past history of interesting things that
you've met as to where the interesting things

are most likely to crop wup in the future!
[MRC/SSRC SAPU 9B 2871

'All the journals that are remotely relevant

in the library here I skim' [MRC/SSRC SAPU U4A
5741

'You pick up a journal on human computer
interaction and 1look at what people have
done, and if it says something 1like 'the
effects of consistency and and compatibility
on command language learning'! then I
automatically think - ah that looks
interesting, must read that. That's a very
specific example -~ more often I browse and
something hits me as being interesting. 1I'd
read the title first - I think probably on
the basis of the title I'd 1look at the
abstract. I wouldn't read an abstract from a
title I was certain wasn't going to Dbe
interesting - obviously. Some titles give

less away than others' [MRC/SSRC SAPU 9B 235-
244 ]
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Differentiating

Differentiating between sources of material was a
key aspect of the information seeking activities of
many of the researchers interviewed. This operated as a
filter on the number of sources directly examined. The
basis for differentiating between sources was the
differing probability of the sources containing
material of interest. To effect this three principal
differentiating criteria were employed, differentiating
by substantive topic, by approach or perspective, and
by level or quality of treatment.

Differentiating by substantive topic is an obvious
criterion, but it should be borne in mind that the'
differentiating criterion here 1is being applied not
merely to the subject but also to the sources,
Furthermore, application of the c¢riterion 1is not
limited to the researcher identifying material on a
topic, but extends to the identification of sources
which specialise 1in, or regularly carry material on,

the topic.

'I always 1look at the epidemiology, and

social medicine, and health education
journals...In Current Contents I look at all
the preventative medicine journals. The
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occupational psychology ones -~ there are
fewer anyway - so I tend to look at all of
them' [MRC/SSRC SAPU 1A 523-544]

The contribution of differentiating sources 1in
terms of their substantive topic to the researcher's
overall information seeking pattern was particularly
apparent where the researcher had changed interests,

and, as a result had started to consult entirely

different sources.

'You start looking at different journals.
Since I've been interested 1in health I've
looked at the Journal of Health and Social
Behaviour and a journal called Social Science
and Medicine. A few years ago I would never
have 1looked at those journals.,..As soon as I
got the health component into my work it
began to make me look at some new journals.
But there have always been articles on stress
at work and aspects of health work in the
journals I've traditionally read. But once
I'd got a specific interest I began branching
out in that area. So I've begun to read the
Journal of Stress and the Journal of
Psychosomatic Medicine, which I wouldn't have
done before, not look at those as journals. I

might have picked up articles in them - even
published in them - but I wouldn't
systematically have read them. I'd have

picked them up from reading the occupational
journals...When you get into a new field -

when I got into stress - I really didn't know
about the Journal of Health and Social
Behaviour, because it's a sociological

journal, as 1is Social Science and Medicine.
But when I became interested in health I came
across references to it which I though were
good - so I'd go and look more carefully at
those journals. You begin to explore and then
concentrate on those you like and they tend

to 1lead you to others anyway' [MRC/SSRC SAPU
84 166-178 3291

Sometimes it is the source whiech changes, and this,
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rather than any change in the interests of the

researcher may lead to the source becoming key.

'Something can become relevant either because
it's new and therefore is coming out in an
area that 1s relevant to the Unit or it can
become relevant perhaps because there has
been a slight change in editorial policy, or
perhaps we have slightly changed areas and
something that that wasn't relevant suddenly
becomes relevant - or, you know, there 1is a
sudden growth of interest 1in a particular
journal and people start publishing 3in 1%

about suech and such a thing' [SAPU 2D 109-
1241

Differentiating in terms of approach or
perspective can take a number of forms. Differentiating
may be in terms of the type of approach characteristic
of a whole discipline, or refer more specifically ¢to
specialisations or ©perspectives within a discipline.
Divisions of this nature are reflected in, and perhaps
to a certain extent perpetuated by, divisions in the
journal 1literature. The division of material from
different approaches or different specialisms 1into
different groups or types of journals was remarked on

by a number of the researchers interviewed.

'These are the sorts of things that people in
the area publish in and use and refer
to...and, of course, typically if you're
looking at it from a psychologist's point of
view, and a psychological focus, then you'll
find this in psychological type journals,
which makes the searching easier' [ MRC/SSRC
SAPU 2D 106 224-228]
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'I am not a cognitive psychologist but
(colleagues) have a different perspective and
read other things as well and talk to other
people. They read different sorts of
journals, and they write different sorts of
books, and they write different articles
because they have a different focus on K it'
[MRC/SSRC SAPU 2D 074-081]1

'Very 1little of 1linguisties would be of
direct interest to me. Most of computational
linguisties wouldn't be of interest to me at
all. Or the interest would be quite
irrelevant to what I was doing...I can't
understand them anyway! They don't appear in
the same sort of journals. I don't look very
often at the Journal of Computational
Linguisties. I don't ¢think I understand it
when I do., I have a notion of what's going on
in that field, and I vaguely understand bits
of it, I couldn't wunderstand a detailed
technical paper about it' [MRC/SSRC SAPU 9B

591]

'Part of it 1is simply that, whatever the
notes for contributors say, a particular
journal will tend to have a theme or themes.
What happens is that papers that cite certain
other papers tend to be located within that
particular journal, rather than some other
journal. Even though in terms of the notes to
contributors they might formally be just as
appropriately placed there.,..You get a
tendency for a particular journal to
repeatedly publish from people in this little
group of people who are citing each other and
are developing their own little sub-field. So
that's a criterion, as it were, a criterion
of that's the sort of journals where the
people and this sort of stuff tends to come
out' [MRC/SSRC SAPU 10A 325-360 435]

One researcher commented on the faet that, 1in

terms of the actual subject matter, there ought to be
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more of a connection between different aspects of the
topic than there actually was in the literature. There
was a strong tendency for material on the different
aspects to appear in different sets of journals, which
were themselves associated with the different

professional groups dealing with the subject.

'It's interesting because conceptually,
theoretically, there ought to be more
connections than there are between the study
of the ¢things that bring people to have
psychological problems on the one hand, and
the mechanisms that are thereby revealed and
the process of treatment and how you help
people overcome these problems on the other.
There ought to be a much closer link than
there actually is...There are some
psychiatriec journals that have both, like the
Archive of General Psychiatry, this is an
American journal, a very good Jjournal, that
has a bit of both in it...The psychiatriec
journals tend to have a bit of both in, I
think that's a fair generalisation. The
psychological journals tend to have more
therapy research, and less of the life events
and epidemiological research, The
generalisation isn't absolutely watertight,
but that's the general drift of it. And there

are some journals that are specifically
dedicated ¢to treatment, and they have
'therapy' in their ¢title. So you have

Behaviour Researech and Therapy, you have
Cognitive Therapy and Research, you have
Journal of Behavioural Therapy and
Psychiatry. You have various journals like
that which are clearly therapy
journals...There are Jjournals which have
nothing - virtually nothing - on therapy 1in
them, which will have life events and other
things in them, like, for example, Journal of
Health and Social Behaviour, or Social
Science and Medicine - that won't have much
therapy in it. So, if I'm reading in what we
are calling 1life events research, then these
journals will be very high on the 1list, and
they will have a lot of that kind of work but
virtually nothing on therapy' [MRC/SSRC SAPU
104 096-123]
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Differentiating by quality or level of treatment
partly relates to straightforward judgements of
different sources being likely to publish material of a
different standard. If something appeared in a journal
with a high reputation then the researchers would be
more likely to feel that they should read 1it. Several
of the researches commented that they would be less
likely to feel that they should read material appearing
in journals with not such a high reputation, because of
the greater possibility that such material would not

meet the appropriate standard.

'Usually you <can tell on quality by the
journal. On the whole 1you know what the
reputation, the reviewing procedures, and the
rejection rate are. Journals have reputations
so you know that if something appears in a
reputable journal its got to have got through
certain screening procedures and it will
probably be O0.K. Some rubbish things do get
through, but compared to some journals where
they don't have a proper reviewing procedure
- the editor might decide, or semi-popular
journals - you have less expectation of them!'
[MRC/SSRC SAPU 4A 566]

'Rightly or wrongly, I informally operate the
belief that there 1is a small number of top
quality journals in which the relevant stuff
- the best relevant stuff - appears, and
therefore I don't need to go into those other
journals in that detail...There's a notion of

quality, there are good
journals...practically all the good journals
are American in both of these fields'

[MRC/SSRC SAPU 10A 325-360 435]
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'If you take straight 1line scientific
journals, for example, then in our field it
would be the Journal of Applied Psychology,
Journal of Occupational Psychology, Journal
of Occupational Behaviour, Academy of
Management Journal and Review, and Human
Relations, all of that sort. Then 1if it
appears in these sorts of journals, which are
refereed journals, then you know that there
is some basis for why ¢that article's in
there. It has to reach some sort of
scientific or professional criteria to be
accepted for these journals, and you Kknow
that's been done by peer review, and you know
that most of the articles in there will be of
a reasonable standard. It's not saying all
will, because some of them aren't, as
everybody knows, but that's one criterion. If
you know that it appeared in the Journal of
Applied Psychology or the Journal of
Occupational Psychology then there's
something reasonable going on., If it appears
in something 1like Personnel Management then
it could be a good review ¢type article in
practical terms for managers, or it could be
a one of those "well I happened to be in the
factory one day"™ type of report - and that's
more difficult to decide' [MRC/SSRC SAPU 5D

202-2151

Differentiating according tq quality or level of

treatment can also involve perceptions that different

sources have different functions. So that
researcher would have different expectations
material in the different sources, and would use

for different purposes.

'The Artificial Intelligence community wused
to meet at conferences and not publish. It

still meets at conferences and doesn't
publish much, It now has its own Jjournal
called Artificial Intelligence. This

publishes long papers and is consequently not
right up to +the minute. There 1is a long
publication lag. That meets one of +the main
requirements for any science of being a
respectable archive source for major
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publications - that is all it does meet - it
doesn't have any outlet worth speaking of for
the shorter note. There is now something that
is only semi-refereed and not archived. This
serves the complementary purpose of
publishing short notes of what is going on,
what people are doing, what people hope to be
doing, what the research application was,
fairly informal accounts of conferences - who
to write to for papers. It's right wup to
date. The current issue of Special Interest
Groups in Artificial Intelligence has papers
from a conference 1in January - so the
publication lag is measured in months, you
can find out what people are doing right now'
[MRC/SSRC SAPU U4A 016-028]

Not all the researchers found that differentiating
between sources +to filter material was useful. Where
the material was very scattered then identifying a

limited number of core sources was not possible.

'It tends to be scattered I think. To be
honest there's not really an awful 1lot of
work that I'm very impressed with - it's the
minority - and it can be scattered around...I
get a lot of papers sent. They just come
through the post or recommended. Our Director
here monitors all the journals that we take
and he will send photocopies through of
anything he thinks might be of interest. Or
else I'm reading one article - I'm struck by
something 1in 1it- I look up the reference in
the back and follow up that particular one.
But there aren't any Jjournals that I
regularly scrutinise for —content' [MRC/SSRC
SAPU 3B 580-5891].
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Monitoring

Many of the researchers remarked that personal
contact represented an important means by which they
kept up-to-date with developments in their field. The
MRC/SSRC Unit was particularly interesting in this
respect in that the researchers were working in teams
on projects and different members of the project teams
could inform other members of their team, or colleagues
in other teams, of work which they thought might be of
interest. The different researchers were, +to a 1large
extent monitoring different sources, and so were able
to keep each other up-to-date with pertinent material
appearing in a wider variety of sources than one
individual could monitor. In addition, the Unit's
Director operated as a semi-formal gatekeeper for the
project teams. He monitored all the publications coming
into the centre and informed 1individuals of material

which he thought might be of interest to them.

'Qur director here monitors all the journals
that we take and he'll send photocopiers
through of anything he thinks might be of
interest' [MRC/SSRC SAPU 3B 589]
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'One of the Dbest abstracting services the
Unit has is the Unit Director - who finds
things even before they come off the press.
He will float pieces of paper around saying
have you seen article so and so, and so and
so. Which presumably takes up quite a bit of
his time but is very nice from our point of
view! [MRC/SSRC SAPU 5D 393]

Many of the researchers also mentioned monitoring
journals as the principal means by which they kept up-
to-date. Prior differentiation of a limited number of
key sources allowed some of the researchers to
concentrate their monitoring on a small number of
journals, they would ¢then rely on citations from
articles in these Jjournals to alert them to other

pertinent material in sources not monitored directly.

'You read your journals as they come out...At
this moment in time I will keep an eye on all
the journals as they come out, and on the
books as the publishers send them to me'!
[MRC/SSRC SAPU 12A 278 3441

'The Unit's got its own library so
periodically I go over there and just wade
fhrough all the current journals, and most of
those journals are +the ones that we are
interested in anyway...That's the way to keep
up to date, 1it's just to keep walking over
and having a flick through these or a flick
through Current Contents' [MRC/SSRC SAPU 5D
393-413]

'T suppose I scan about six fairly
systematically. I rely on scanning those to

lead me to others. That doesn't sound very
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many but you don't need to - they lead you
all over the place. One of the things you
don't 1lack in this field is things to read -
the problem is learning what not to read'
[MRC/SSRC SAPU 8A 3181

In addition to actually monitoring the journals
some made wuse of Current Contents. This way of
monitoring journal contents, because it is 1less
laborious than examining the <contents pages of the
journals themselves enabled the researchers to scan a
very large number of journal contents pages generally,
while allowing them to concentrate more attention on
those journals which they had identified as being
likely to carry material of interest. In some respects
this might be seen as integrating certain aspects of

browsing and monitoring.

'I look at Current Contents regularly, so
that way I keep in touch with journals that
we don't keep - we keep quite a few journals
here you see so that makes it easier to keep
in touch with the current 1literature'
[MRC/SSRC SAPU T7A 2604-2607]

'T just use Current Contents. I know which
journals on the whole I automatically look
at. And then I have another second division
group that I look at if I've got enough time’
[MRC/SSRC SAPU 14 u90]

Current Contents was not, however, highly used or

highly valued by all the researchers. One researcher

remarked that he had employed it at one stage but that

187



his use of it had fallen off, another considered that
the service was not particularly useful for his area of

research.

'] go through phases - sometimes I'm an
assiduous Current Contents person. But I
haven't been that for a couple of
years...Scan through I suppose what must be
30 journals...because there are psychological
journals, there are psychiatric
journals...For the last two or three
years...that has slipped, and, in the life
events research, I'm to some extent being fed
by my colleague who will suggest to me
papers, and so on. I occasionally make forays
into the 1library...I know which of, in that
field there are maybe only half a dozen
journals that are going to throw up papers
spot on what we are doing and I keep up with
those' [MRC/SSRC SAPU 10A 252-282]

'I do have access to Current Contents but I
don't use it very much because it tends to be
full of - biomedical history of grass
studies, plant psychology, a spoof area I
made up! Training tiddlers to run maczes. In
other words Current Contents is full of stuff
which 1is not merely off beam to me but is
actually bizarre. This is Current Contents in
the behavioural area. Whereas in the hard
sciences it stays more or less in the sane
and rational, by the time it gets on to the
behavioural sciences there are some very odd
journals around. Any journal has papers that
are odd by its standards - when you consider
a paper which is odd by the standards of a

journal which by my standards is odd!'?
[MRC/SSRC SAPU 4A 234]

Only one researcher mentioned making use of

publishers!' lists,

'I've got my name on book circulation
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advertisements. Any new books that come out I
get hold ot them., I read those 1lists fairly
thoroughly' [MRC/SSRC SAPU 8A 1461

Extracting

Two researchers made specific reference ¢to

extracting from journals and abstracts.

'IT...went through the Journals taken by the
University 1library looking for ones which
were relevant. I found there was one called
Discourse Analysis which I immediately got
hold of and read all the papers in. On the
back of this journal it had advertisements

from the publisher for related books - which
I also got hold of - and that helped as well.
One of the books was quite a good one - so I

went through the abstracting Jjournals again
looking for references to this person, and in
each case of course, on finding a new journal
I hadn't come across before if p ssible I
would go through a few 1issues of that'
[MRC/SSRC SAPU Uu4A 30241
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'Initially I would go through the back issues
of some of the major journals, just to check

on my knowledge of the 1literature in

these

major journals. I would then go to something
like Psychological Abstracts, and if it had a

more medical feel to it I would go to

Index

Medicus, I would also use Current Contents

and go back through those. So a number

of

quick ways...Other ways are to try and get
hold of most recent reviews of a particular

area and follow up ¢the references

given

within that particular review! [MRC/SSRC SAPU

5D 225-2371

'With international studies we rely

abstracting services, following up

on

major

journals, and contacts with people overseas,
and the usual way you look through

Psychological Abstracts or Index Medicus

whatever!' [MRC/SSRC SAPU 5D 0881

Conclusion

or

The researchers in the MRC/SSRC Unit represent

both the most cohesive and the most obviously
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oriented of the groups of social scientists studied.
The researchers in the Unit are all working full-time
on research projects., The different research projects
can be undertaken without the distraction of teaching,
and so the 'life-cycle! of the research projects is not
distorted by the need to accommodate them to the
demands of the teaching year. The researchers are not
working in isolation from each other but with several
others in a research group. There are close affinities
of research interests both within and between the
project groups, and the researchers are 1located in
close physical proximity to each other., This enables
efficient and effective cross fertilisation of ideas
and information within and between the groups, which is
also enhanced by the coordinating role of the Unit's
Director, who, in addition, alerts the researchers in
the Unit to material which might be of relevance to
them, Finally, the nature of the research projects
carried out, and the turnover of contract researchers
means that there is a continous need to induct new
researchers into the work of the Unit and to set them
to work on new and existing projects.

It is clear that the researchers in the MRC/SSRC
Unit differ in their working environment in a number of
ways from their colleagues in the Psychology
Department. However, this does not entail that the
general pattern of their information wuse will

necessarilly differ from that of those working in the
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more conventional environment of the academic
department. A comparison between the information
seeking activities of the researchers in the Unit and
those of the psychologists working in the Psychology
Department, therefore, is of particular interest, both

in terms of any similarities and any differences which

may exist between the two groups.
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Chapter Five

Psychology

The Department of Psychology has fifteen academic
staff working on a wide variety of research topics,
many of which are interdisciplinary. The Department has
joint faculty status in the Faculty of Pure Science and
the Faculty of Social Sciences of the University, it is
associated both with the MRC/SSRC Social and Applied
Psychology Unit, and with a newly established

Artifiecial Intelligence Vision Research Unit.
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Starting

The value of informal contacts when starting in a
new area, which had been remarked on by researchers in
the MRC/SSRC Social and Applied Psychology Unit was
also stressed by one of the psychologists interviewed.
He considered that this was the more effective way to
ensure that up-to-date information was being obtained
because of the time lag involved 1in journal

publication.

'The practical way to start 1is to talk ¢to
people who are in the area. When I got into
the stress work - the more physiological
aspects of stress - this was quite new to the
people in the MRC Unit here., I started
looking at the literature, abstracting,
picking something up, <chasing references,
Talked to, rang up, met people that I
knew...It's not uncommon to write to the
person who did the work because any work that
you read up - even though it might be in the
current issue of a journal is at least three
years old usually' [Psychology 6A 2371]

Another reinforced the point, also made by researchers
in the MRC/SSRC Unit, that it was unusual to go into an

area knowing absolutely nothing about it

'Obviously it depends how much you knew about
it. It would be rather unusual to go sort of
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straight to an area without knowing anything
at all about it' [Psychology U4A U457]

These two characteristiecs - knowledge of informal
contacts and familiarity with the field - give the
established researcher or 1lecturer an advantage over
the newcomer starting on a relatively new topiec.

The research student 1in psychology 1s not so
likely to have extensive contacts or long experience of
working in the field, and those responsible for
supervising research students saw as part of that role
that the student be guided to pertinent material. The
induction of research students was undertaken in a
similar way to that of the MRC/SSRC Unit. The ethos or
style of guidance <could vary between a 'liberal’
approach in which the student was encouraged to gain an
overview of the different perspectives, and the
'jesuit' where induction into a particular way of
approaching the topic was considered a necessary pre-

requisite to any criticism of it.

'In the case of a research student you might
give them quite an extensive reading list.
The important thing there is that you must
cover all the main theoretical points of view
and theoretical perspectives. You must give
the student an impression of a good range of
the the important empirical papers, and, of
course, give the student a good idea of the
relevant journals and the relevant library
facilities' [Psychology 14 565]
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'The basic idea with postgrads - there is no
rule for success in monitoring postgrads - is
to give them some project which they can get
their hands dirty, some reading, ample
discussion, and prejudice them early...Basic
catholic situation - the jesuit thing - give
me the child and I will give you the man.
I'll say to them I don't mind you criticising
my research, that's a great idea - but you
are going to have to do it informedly. You
had better read this stuff then you'll know
what I'm talking about...This is what is
going on - this is the paradigm. Induct them
into the paradigm. That's reasonable - never
works like that of <course!' [Psychology 3A
321=- 3601

The value of presenting the student or novice
researcher with some kind of overview or perspective on
the work done, rather than a collection of 'relevant!'
references was also mentioned by those who had not had

supervisory experience.

'T think I'd recommend various chapters...in
books, interesting articles, the ones which I
think give the most incisive summary of the
most recent work. One doesn't just want a
bland review, one wants something that's
willing to take a more evaluative style,
saying which ones are the best and what the
pro's and con's for each one are' [Psychology
4A 1691

The psychologists did not specifically mention the
use of library, catalogues, abstracts and indexes for
starting, although one had made extensive use of two
bibliographies, one which had been publis ed as a
monograph by one journal, the second published as part
of another journal. These had been identified by the
psychologist early on in his research and, to a large
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extent, saved him the effort of having to compile such

bibliographies himself.

'There have been a number of bibliographies
of statistical papers. For example, three
years ago one of the British journals
produced a monograph that was -~ as far as
possible - a complete bibliography of all
that had been written on applied non-
parametric statistics since the year dot., It
was a monograph of the Journal of the British
Mathematical and Statistical Society compiled
by Bernard Singer About the same time in an
edition of Psychological Bulletin - a journal
I use a 1lot - there was a bibliography
published of all papers on quantitative
methods that had been published in that
particular journal since the thing was
started. They were pretty complete
bibliographies too when they were published!

[Psychology TA 026-05T7]
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Chaining

For the psychologists, as for the researchers in

the MRC/SSRC Unit, chaining was a very common

information seeking activity. All the psychologists

employed backward chaining from the footnotes and the

bibliographies of material consulted.

'Generally its reading one paper and I follow
it up through references at the back which
generate more references, and then 1look out

for anything <that comes in' [Psychology 2A
5451

'Following the footnotes, the bibliography at

the end, very much a snowball technique'
[Psychology 94 20771

Forward chaining was, again, less frequently mentioned,

but was employed by some of those interviewed, and

considered valuable when it was used.

'From time to time you come across a paper
that seemed to you to be interesting but
after a few years you discover that there's
nothing else - or you don't notice that
anything else has been done on it. So you go
down to Science Citation 1Index and see if
anybody has actually cited it. I wouldn't say
I used it a lot - but it's very useful when
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you do use it' [Psychology 1A 642]

'In the course of my other reading I'd come
across some stuff that people had suggested -
so I would have a key article to look up in
the citation index to see who's been
referring to that'!' [Psychology 4A 503]

The lack of awareness o;hioncept of forward
chaining was commented on by one of the psychologists
who did employ it. He noted that many people had not
grasped the 1idea of forward chaining, and that it was
necessary to make explicit reference to it if the

students were to consider employing it.

'It's still necessary, for example, to point
out to students the importance of the
citation indexes, the idea of working forward
in time as well as backward at the end of
papers is not one that people have always got
hold of' [Psychology 1A 5651

Two of the psychologists interviewed reinforced
the point made by several of the researchers in the
MRC/SSRC Unit that citation practices involved a 1large
element of subjectivity. Individual perceptions of what
is pertinent to a particular topic <c¢an vary, and
different approaches to a problem may lead to different
bodies of work being thought relevant and requiring
citation. It was also remarked that authors often cite

material which is relatively idiosynchratic to their

way of viewing a problem.
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'If you take language development, there are
So many ways into that that you'll find a few
standard references which inevitably crop up.
According to the slant of the person's

research interest who's writing it, the
theoretical approach that they take, and
their particular inroad into language
development you'll find more esoteric

references on the particular aspects which

are Jjdiosynchratic to them' [Psychology 2A
375-4011

'In any paper there will be references which
are relatively idiosynchratic. In the sense
that they are not necessary either to the
established background to which the work is
done nor to the discursive interpretation
into which the work is put. They may reflect
some quirk in their interpretation where they
drag something in which is quite different
from the basic sort of +thing. Thats not
always the case' [Psychology 6A 2266]

Another point made by the psychologists, which had

also been made by the researchers in the MRC/SSRC Unit,

was that the psychologists would expect to be

differentially familiar with the references in material

they read. The more the topic was directly related to

their field of interest, and the longer they had worked

on the topic, the more likely they were to be familiar

to the references to material on it. The psychologists

were less 1likely to be familiar with references to

subjects which were of more marginal interest, or which

dealt with techniques specific to the <citing authors

work with which they were unfamiliar. Nor would they be

particularly interested in following up such material,

unless for some reason it seemed germane to

their own
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work.

'If its an area I'm working in I would expect
to know and have read all the references that
were really germane...For example,Il would be
astounded to discover a paper that was a year
0ld which was central to the antibody work or
to the anxialetic work, I would be 1less
astounded to discover one dealing with
diabetes and alcoholism. Fetal alcohol
syndrome - I'd be surprised - 1I'd have
expected to pick them up one way or another,
The stress work I'm 1less familiar with -
although as far as I'm aware we've got a
cover on all the fundamental work that's been
done up to the present,..but I would be less
surprised to discover something there because
we've only been in it a year or so and one
doesn't have as much contact with other
people in the area' [Psychology 6A 2266-2297]

'In my previous research interests - which
were on memory - then I would have been
surprised if there had been anything more
than a couple of years old which I hadn't
seen., But the computer aided learning
literature, there 1is so 1little that the
references are often to rather odd things
which I certainly haven't seen, and when you
get into the computing literature a lot of it
is internal reports - MIT 1internal report
number 73 or whatever - which in general I
haven't seen at all, and won't have heard of
it because you don't get that type of thing
through the Current Contents. It's much more
word of mouth in the computing literature,
they don't bother so much going through the
established journals' [Psychology 4A 213]

'"Now when I look at his reference list here I
almost wunderstand none of 1t because its
about number studies. The next paper - I know
that, and that, and that, and that. I've read
that. I know that, I know that, I know that,
I don't know that, I know that, thats old
stuff. I don't know anything about this, this
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is a mathematics text, the next reference has
got nothing to do with my thought on vision
research but its a technique which this guy's

using. So, on that, I've read most of the
papers on stereopsis, and surface
interpolation, and almost none on the

mathematics which underlies this guy's method
of doing surface interpolation' [Psychology
34 1071

Bringing the

activity to a close was similarly

subjective. One of those interviewed pointed out that

the amount

of chaining required to be confident that

the important material had been covered varied greatly

between different

discussing

references

how far

for a

subjects. Another, in the context of
he would feel he had to follow up

research project he was supervising,

considered that he would merely need to know where

'branches' were leading, but that the research

assistant should be following them to the 'tips?',

'Generally its reading one paper and I follow
it up through the references at the back,
which generate more references and then look
out for anything that comes in...It goes on
for as 1long as it takes, because you've got
to get the major people in, so it might only
be a couple of authors in one area but there
might be twenty in another. But I would be
selective about starting at the beginning
with the most recent papers, unless there 1is
something that was a change in the
viewpoint...a few years back. But on the
whole I attempt some limit by starting with
the most recent. [Psychology 2A 545-657]

'T will follow it to the point where I can

talk intelligently with my regeapch gssistant
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these branches right to the tips - I would

know where the branches were roughly leading'
[Psychology 9A 2105]

Several of the researchers at the MRC/SSRC Unit

had mentioned that repeatedly seeing the same

references <cited provided some confidence that the

search had been reasonably comprehensive, One

psychologist also considered that repeated

corroboration, or changes in the 1level or type of

references cited also provided grounds for thinking

that the search could be safely brought to a close.

'Where you get two separate references coming
up which begin to corroborate the story, and
it looks as if the third and the fourth would
do that. Or that another branch you've gone

into 1is getting more detailed - you're
getting 1into the psychopharmacology of brain
action which 1is not our concern, So

corroboration and the boundaries of relevance
I suppose' [Psychology 94 2116]
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Browsing

The psychologists, 1like the researchers in the
MRC/SSRC SAPU, made relatively 1little mention of
browsing, and, they, also, made heavy use of Current
Contents. Possibly, use of Current Contents, because it
greatly eases the task of scanning a 1large number of
journzal contents pages, serves to integrate aspects of
browsing amd monitoring, or, at least, make it
difficult to elearly distinguish between the two. The
one activity -~ scanning Current Contents -~ Dbeing
employed both to monitor the contents of some journals,

and to browse or quickly scan the contents of others,

"Journal of Education and Social Work - I
would have a low expectation of there being
much im that. British Journal of Criminology,
probably, there's 1likely to be something in
there on environmental psychology. Studies in
Family Planning - er no! One has expectations
of particular journals - something 1like the
Journal of Polynesian Society one would look
at for sheer fun...S¢cioloegical Review I
would scan simply because it's Socfological
Review - it's standard, All of the
psychological things I would scan'
[Psychology 94 572~-595]
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vifferentiating

Differentiating between sources according to their
substantive topic was as much a feature of the
information seeking patterns of the psSychologists
interviewed as it was of the researchers at the
MRC/SSRC Unit. The psychologists frequently had a very
good perception of the sources which they would expect

to publish material in their areas of interest.

"They're the ones that publish papers on
development first of all. It could be c¢hild
development or it could be development more
generally, There are certain journals that
tend to specialise in that...The more general
journals like the British Journal of
Psychology don't actually publish muech in the
developmental way. So although I'd probably
just check - skim over the contents page of
the British Journal of Psychology when it
comes out, every now and again, I don't
normally expect to find very much!
[Psychology 8A 091-094]

'All the specifically language journals which
I suppose there must be - taking child
language and 1linguistics =~ about fifteen.
There are the educational journals, of which
there aren't many, say Research in Teaching
English.,..There's American journals - which I
suppose there are about four. There are then
all the more general journals -~ 1like Memory
and Cognition - or say things like Child
Development which cover developmental issues.
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I should suppose there are about thirty
journals altogether, of about which I suppose
ten I would consider very important, and have
to be looked at in every issue, but general
journals like British Journal of Psychology
are quite 1likely to <contain something as
well' [Psychology 2A 131-147]

Also mentioned was the influence which a change in the
editorial policy of a Journal could have on the
probability of that journal containing material which

was likely to be pertinent.

'Things 1like Psychological Review it depends
very much who the editor is for the period of
three years or whatever,., The previous editor
had quite a 1lot of stuff which I was
interested in. Psychological Review covers a
broad area, and if it's interested in my area
then I 1look at it a lot - whereas at the
moment it's not so I don't have to look at it
carefully. But there are things specialising
in memory, memory and cognition, cognitive
psychology, cognition, and a lot of things of
this sort...Some of them are, shall we say,
slightly more hard-nosed than others - but
there's a possibility that you'll get
something in all of them' [Psychology 4A 052-
0651

Differentiating by approach or perspective was
particularly important for one of the psychologists
interviewed as the basis of his research was the

applications of statistical techniques to problems in

psychology. In his case the approach was more
significant than the substantive topie, and he
differentiated sources primarily according to the

likelihood of their containing material concerned with

appropriate quantitative methods.
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'On the psychological side Psychological
Bulletin and on the statistical side,
Biometrika, Psychometrika, Biometrics, and so
on...Sometimes the Journal of Mathematical
Psychology. It's perhaps not fair to mention
that it tends not to be very
suitable...Because it tends to be 1less on
statistics and more on mathematical models of
psychological processes, mathematical
theories of psychology...Psychological
Bulletin is the sort of journal because
that's one that has articles on quantitative
methods, and is read by psychologists in
order to increase their awareness of
quantitative methods' [Psychology T7A 097-123]

The significance of differences of quality between
sources was stressed by one psychologist who, as part
of a research project had had to examine a very large

number of journal sources. As a result, there were

certain Jjournals which he would, as a matter of

principle, not follow up material in,

'I don't think some journals perhaps review
their articles very well., I really only found
this when I out going into journals whieh I
didn't normally read, when I started looking
for articles on written 1language. So there
are some journals now whiech I never bother to
send for articles for from Current Contents -
I don't know if you can put an exclusion of

certain journals in a search' [Psychology 2A
2145-21541

As with some of the researchers in the MRC/SSRC
Unit, not all the psychologists found it possible to
differentiate a limited number of sources in which they
would expect material to appear. One psychologist made

this point with reference to the medical literature.
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'Medics publish in the most

extraordinary
things. I mean you

will get something which
is about, let's say, noted Vietnamese use of
drugs compared with American soldiers use of
drugs, published in the New England Journal
of Medicine. You would never have thought of
looking there - but I +think that was a
particularly broadly scattered thing. I'm
also aware that a search 1like that doesn't
scan or even have any way 1into say the
Journal of Asian Studies or the Australian

Journal of Criminology or something 1like
that'! [Psychology 9A 6891

Monitoring

A major way in which the psychologists interviewed

monitored their fields

was through the journal

literature. This was done, in part, through monitoring

the actual journals themselves, but also through the

use of Current Contents. Several of the psychologists

interviewed were ©particularly heavy users of the

Current Contents service, and relied on it as a
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principal way in which they monitored the literature.

My intention is to read journals as they
come - Dbecause I take quite a number of
them...There are periods, of course, when
it's quite impossible, because there are so
many other things to do, and they tend to
then get piled up' [Psychology 2A 203-2161]

'One's immersed in it. You go through things
like - routinely Current Contents, routinely
glancing through journals as they come across
your desk. I don't do it systematically’
[Psychology 6A 5801

'T go through Current Contents all the
time...I also survey Science, and Nature,
every noWw and again articles <come up of
relevance there' [Psychology 54 315 1480]

In their use of Current Contents the psychologists
differentiated between the Social and Behavioural
Sciences service and the Biological and Life Sciences
service. Some used both equally, others would use both
but expect to find most of the pertinent material in
one or the other. Which of the two was preferred
depended on the nature of the 1individual's research

interests.

'The stuff on most things, the stuff on
memory, there are various Jjournals I 1look
through periodically. Every two or three
months I go down to the library and have a

look at the recent issues...The main source
of information is Current Contents, which we

169



get, the social sciences Current Contents
and.,.life sciences, the 1life sciences has
some stuff but its not usually relevant, the
social sciences 1is muech more relevant to
me...My major thing is just writing off for
reprints from Current Contents...Current
Contents arrives on my desk...There's a
section on psychology and so I 1look through
the things in that. There's also a section on
education, and I'll 1look through that, but
with less expectation than the psychology
one' [Psychology 4A 026-046 075 078]

'Looking at Current Contents. I often look at
the statistical journals...Reading certain
journals. On the psychological side
Psychological Bulletin, and an the
statistical side Biometrika, Psychometrika,
Biometrics, and so on, just general reading,
and so on, keeping up to date with what was
coming through...Il haven't used Psychological
Abstracts for ages. I have my work cut out
keeping up with what comes through in Current
Contents without having anything
further...They tend to come up in the social
sciences issue and the biological and 1life
sciences 1issue. The general journals such as
Psychological Bulletin are covered in both.
Biometries, Biometrika, Psychometrika I
assume just come in life sciences'!
[Psychology 7A 068 097 433 470]

'All I've done so far is to keep an eye open
for articles...in Current Contents. I think
that the journals that I routinely cover in
the development area will have picked up 90%
of them anyway - Child Development, Merrill
Palmer Quarterly, Developmental Psychology,
and so on...The social and behavioural, and
the life sciences, I use both., The social and
behavioural one is more relevant. But the
life sciences one has Nature and Science in,
and a few animal behaviour type journals in,
which aren't in the social and behavioural
one' [Psychology 8A 098 296-297]
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'T do things via Current Contents, Fairly
systematically through Current Contents life
sciences and Current Contents social
sciences., Social sciences is, hands down, the
best, except for the drug area which is
better covered in life sciences. (The social
sciences) is much broader canvas of
things...I will scan in that sociology,
anthropology, social issues 1in philosophy,
psychology, begin to tail off in psychiatry,
rehabilitation and special education picks up
the blind, education possibly, geography
planning and development certainly...So
Current Contents is a major source'
[Psychology 9A U440 452]

'What I do mainly is to read Current Contents
pretty regularly. Both social sciences and
the biological 1life sciences. So I can go
through that and thats a pretty comprehensive
coverage. Plus when in the library Jjust going
through a run of a relevant journal such as
Cognition, or British Journal of
Devel