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TO INFORMATION RETRIEVAL SYSTEM DESIGN

DAVID ELLIS
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’ Sheffield, S10 2TN

A behavioural approach to information retrieval system desxgnlls outlxqed
based on the derivation of a behavioural model of. the 1nfqrmatlon seeking
patterns of academic social scientists. The informahor? seek'mg patterns O»fé
variety of academic social scientists were broken fiown into six chargctens}t\ncs.
starting, chaining, browsing, differentiating, monitoring, and extracting. These
characteristics constitute the principal generic. features _of the different
individual patterns, and together provide a flexible .behavxoural mode} for
information retrieval system design. The extent to which these characteristics
are available on existing systems is considered, and the requirements for
implementing the features on an experimental system are set out.

1. INTRODUCTION

ALTHOUGH THE ORIGINS of modern information retrieva.l researc.h can
be traced back to 1953 it is the series of tests carried out at, or in association
with, the Cranfield Institute of Technology from 1957 which r;preseqt the real
beginnings of information retrieval research as a sub-discipline otj library or
information studies [1]. The Cranfield tests provided the theoretical fram.e-
work within which the sub-discipline developed and the procedures adgpted in
those tests have informed a whole tradition of research into‘ the ‘destgn‘a'nd
testing of information retrieval systems [2--5]. T.he emphasis in this tradmf)n
has been on controlled laboratory tests of indexing devices and.s.ystems, with
accompanying restrictive assumptions concern‘ing thf: cogmtl.ve andv be-
havioural features of the environment within which the information retrieval
system operates [2, 3, 6].
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It is qn]y comparatively recently that serious interest has been shown in
alter.natlve.approaches to information retrieval system design, and most
stud1§§ which have adopted an alternative approach have focu;sed on the
cognitive aspects of the retrieval interaction [7]. Examplesinclude information
retrieval through man-machine dialogue [8-10], anomalous-states-of-know-
Le:itge b?sed retrigva] [11-16], stereotype based fiction retrieval [17-19],
knOowrrll:dlgneg[zﬂ;ﬂfmermedlary function {20-23], and utilising domain

An allternative approach to the problem of information retrieval system
desxgn is to focus on behavioural aspects of the retrieval interaction
specifically, on how researchers interact with their information sources [27’
28].' If researchers’ information seeking patterns are broken down into their‘
bas'xg 'behavioural characteristics - and the retrieval system is provided with
facilities that reflect those characteristics - then users should be able to
recreate their own information seeking patterns while interacting with the
system. This paper describes the results of a study which adopts such an
apprpach to questions concerning information retrieval system design in
re)atxon to the information seeking activities of academic social scientists [27]

2. THE DERIVATION OF THE BEHAVIOURAL MODEL

There are numerous studies of the characteristics of social science information
qnd the information seeking activities of social scientists [29-43] and this
hte.rature has been extensively reviewed [44-51]. However, despite repres-
enting usefpl background, none of these studies provide dete;iled accounts of
the.p‘er.ceptlons of academic social scientists of their own information seeking
actlvatles, from their point of view, and as a whole. It was this type of micro-
leyel 1pf0rmation about the activities and perceptions of the academic social
spientlstg which was considered necessary for a detailed analysis of informa-
tion retrieval system requirements to be possible. Therefore. such accounts
needed to be obtained first hand froménterviews with active ;esearchers.

Eor convenience, it was decided to interview social scientists at the
University of Sheffield, the sample being identified from:

MRC/SSRC SAPU and Psychology staff list;
MRC/SSRC SAPU research assistants;
Social Science Faculty staff list;

- Library computer search records.

I

}

|

The Ch(?lCC of these groups was based on Glaser and Strauss’s [52] technique of
thegreuogl sampling, in that both the choice of initial and subsequent groups
to mterwew was decided with reference to the perceived theoretical and
comparauye requirements of the project as it progressed.

The ch.oxce of the first group of social scientists to interview was influenced
bya speC{al characteristic of the University of Sheffield. This was the existence
of a §pec1al research unit - the MRC/SSRC (now ESRC/MRC) Social and
Applied Psychology Unit - within the University. This offered the opportunity
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of a potential comparison between the activities of those working in a research
unit and those working in a teaching department - the Department of
Psychology. All 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
co-operate in this study. Of the twenty-one contacted sixteen were inter-
viewed: of the others two refused to take part, one was on study leave in
America, and two were too busy for a convenient interview to be arranged.

It became clear, in the course of these interviews, that the initial choice of
sample 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 forty-five minutes to two hours with the majority
lasting about an hour.

At the outset it had been considered a possibility that, following interviews
with the psychologists, interviews with members of a department on what
might be conventionally understood as the opposite end of the social science
perspective might be attempted — but it 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 in
substantive topic and research style within the group. To choose another
department on the basis that it would represent a contrast to the ‘hardness’ of
the psychologists seemed unjustifiable. 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 list — which consisted of
Sociological Studies (two from Socioclogy and two from Social Adminis-
tration), Economic and Social History, Economic Studies, Geography,
Political Theory and Institutions, Education, and 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 interviews took
the same form as the previous ones with the psychologists and were on the
whole a little shorter - lasting between forty-five 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 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 literature 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 co-operation of the University Library’s Social Science
Librarian the library’s records of online searches carried out in the last several
years were examined and the names of the individuals, departments and
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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 others generally had not.

In carrying out the interviews the intention was not to set up a situation
where the rescarchers ended up talking rather artificially about their
‘information behaviour’, or to talk. in isolation, about their use of the library,
but rather for them to describe their work and the sorts of activities they
engaged in which might be understood as having an information component.
Therefore, the questionnaire (Appendix 2) was used as a guide to ensure that
no major part of the social scientists’ information seeking activities was missed
[53], but was not used to ‘over determine’ the course which an interview might
take.

Relevant portions of the taped interviews were transcribed in full,
representing something like 2,000 words of transcript per interview. A tape
recorder fault led to one interview not being taped; however, from the forty-
seven interviews 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 in part following completion of
the majority of the interviews.

The analysis of the transcripts was closely modelled on that outlined by
Glaser and Strauss [52], with further practical guidance on carrying out the
analysis being derived from Glaser [54] and Turner [55). Candidate categories

+ were identified with their appropriate properties. Initially this was done

employing cards for significant terras and then listing related terms together:;
later the transcripts themselves were marked up with previously identified
categories and analysed for new candidate categories and properties. As the
analysis progressed it became clear that certain categories were more or less
synonymous with others and that some candidate categories were better
treated as properties of broader categories. In the end six major categories
seemed to subsume satisfactorily the important characteristics of the
information seeking patterns: starting, chaining, browsing, differentiating,
monitoring and extracting.

The derivation of the categories and properties of the categories inductively
during the course of data collection and analysis is similar to the procedure
Glaser and Strauss [52] outline for generating grounded substantive theory.
The construction of the model from a number of semi-independent com-
ponents corresponds to Diesing’s [56] description (derived from Kaplan {57})
of the concatenated structure of holistic theories. The model could also be
described as representing an empirically derived [56] and analyst-constructed
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[53] typology of the principal characteristics of the social scientists’ informa-
tion seeking patterns. . -

It was not considered feasible to carry out triangulation Qf methods, the
information seeking activities of academics were too q;ﬂ"us'e to x?xc?ke
observation practicable, and the likelihood of researchqs being either w‘llh.ng
or able to record their information seeking activities in the form of dxapes
seemed remote. However, the interviews and transcripts did seem to grovnde
enough information for a detailed and accurate account of the per.ceptxons of
the researchers of their information seeking activities to be. possxl?le, and to
enable an authentic picture to be constructed of those activities. Thls seems to
be confirmed by the comparison of the results with the findings of other
studies of social science information use. o A s

For clarity of exposition the responses of the individual social scientists
interviewed are treated together in broad subject groupings:

MRC/SSRC Social and Applied Psychology Unit

Psychology .

Education and Continuing Education -
Fconomics, Economic and Social History, Geography, Politics,
Sociology, and Prehistory and Archaeology.

1

Individual responses are then identified numerically »Yithin these groups; in
addition, the individual responses are coded alphabetically to enable 1den‘t1-f
fication of the sample set from which the individua}l response was takeq. Brlg

outlines of the subject interests of the social scientists interviewed are given in

A 1 ’ . .

A?j?ﬁ?strate the nature of the analysis by which the ipformatxon seeking
characteristics were derived from the information seeking patterns, aAnfet;v
examples of information seeking patterns, or aspects Qf such patter;ls, will be
analysed into their characteristics. The first example is of a psycho oglstl}nla
research unit. In this case, it should be noted that the. researcher knew dxt(ti e
about the topic, nor was there anyone he might have easily contacted who did.

Three years ago I was working on the area of disc}ourse analysis. [ knew
that the area of discourse analysis existed but I didn’t know anyone e'lse
who knew much about it in this country - | fo!low;d the following
pattern - the first thing was that there was a fgirly important paper
published in a classical psychology journal — a high status mgmst{reagn
journal which presented a theory of textual cc.)herence.and which was )I/
a well known psychologist and linguist published q}nte rec.entl'y then.
tried to find references to this in recent issues of Science Qtanon Index
and Social Science Citation Index. 1 also went t.hrough the journals take?i
by the university library looking for ones Whlch were 're!evant. I foun !
there was one called Discourse Analysis which 1 1mme'd|a_tely got l?old(o
and read all the papers in. On the back of this Jogrnal it had
advertisements from the publisher for related books whlch I also got
hold of — and that helped as well. One of the boqks was quite a good one
~so0 I went through the abstracting journals again looking for references
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to this person, and in each case of course, on finding a new journal |

hadn’t come across before if possible I would go through a few issues of
that [MRC/SSRC 4A].

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:

Starting: identifying a key paper to commence the search;

Chaining: following up references to this paper, and following up book
advertisements from the journal consulted;

Browsing: identifying relevant journal sources;

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 up 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
four or five journals that may well have something of note. The main
source of information is Current Contents, which we get, the Social
Sciences Current Contents and the Life Sciences. The Life Sciences has
some stuff butit’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 three 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 at the moment it’s not so [ 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
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isa 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 thg
British Journal of Psychology, and, of course, the Journal of Experi-
mental P.wc/mln;.zy has a section on human learning and memory ... |
don't do a very thorough scarch of these | just wander down to the
library and have a look through the recent articles [Psychology 4A].

This aspect of the individual's information seeking pattern displ'ays two
other significant characteristics of information seeking by academic social
scientists:

Monitoring: maintaining awareness of developments in an area through
regularly following particular sources;

Differentiating: employing differences in the nature of the source
materials to filter material.

Several of the characteristics can be seen again in an aspect Qf tbe
information seeking pattern of one of those interviewed from Educatlon 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 Qrama 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 ... [ get the drama section of the Methuen output, for
instance, Hutchinsons do a drama catalogue. They’ve got the Depart-
ment on the list ... I get the drama quota. Sometimes I'm on the
publishers’ lists, with Methuen I think I am, Cambridge, who pu.bhshed
my first book send me their catalogue, Macmillan senfi me theirs now
automatically ... There are various journals that I've picked up artlc}es
from - Use of English was quite a fruitful field, Theatre QuartAerly, which
is now extiﬁct, Drama Quarterly, which I believe is 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 thYough that actually,
mostly American ... It’s a newer field for me than scripted drgma where 1
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. |
knew that very little was published in England and wanted to see what
the Americans had done ... There are articles in British journals on the
subject — things like Two D, Dance and Drama, 1 knew about Two D
before, and things like the Theatre Quarterly which I knew abogt before,
[ searched through that and found articles that I hadn’t r.eahsed were
there before. It's only when you start looking for something that you
find them [Education 1D].

This pattern displays characteristics relating to starting (the employmem of
an online search to locate references), differentiating.(betweeq journals and
between publishers), monitoring (both publishers‘ lists and journals), and
extracting (from the same publishers’ lists and journals).
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A final example, from one of those interviewed in Economic and Social
History, 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 period as history ... I started
with the last five years’ Economic History Reviews, which are standard,
that is the economic historians’ journal ~ Economic History Review. |
looked through that for the last five 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 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. It’s the obvious ones to start with [Economic and Social
History 4C].

This account includes starting (with a review type journal), extracting
(employing the same journal), chaining, and differentiating (both general and
specialist sources in the field).

Six characteristics seemed sufficient to subsume the different generic
features of the various patterns, and, at the same time provide the framework

for a flexible model to underpin recommendations for information retrieval
system design and evaluation:

1. Starting: activities characteristic of the initial search for information;
2. Chaining: following chains of citations or other forms of referential
connection between material;

- Browsing: semi-directed searching in an area of potential interest:

4. Differentiating: using differbnces between sources as filters on the
nature and quality of the material examined;

5. Monitoring: maintaining awareness of developments in a field
through the monitoring of particular sources;

6. Extracting: systematically working through a particular source to
locate material of interest.

(98 )

The six features of the model together represent the major generic
characteristics of the social scientists’ individual information seeking patterns,
and any individual pattern can, therefore, be described in terms of the features
of the model. However, the detailed interrelation or interaction of the features
in any individual information seeking pattern will depend on the unique
circumstances of the information seeking activities of the person concerned at
that particular point in time. The relationships between the features of the
model can, therefore, only be indicated in the most abstract and general terms
unless there is reference to a particular information seeking pattern.
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For example, in general terms, relationships between features of the mgdel
can only be described hypothetically, i.e. starting may lead to chgmmg,
differentiating may play a role in identifying sources for monitoring, or
extracting may complement monitoring, but, in term§ of any mdmd‘ual
information seeking pattern (or particular sequence of mf()rmat!qﬂ scekllng
activities), it would be possible to state these relationships cate‘go'ncall.y, ie.
starting did lead to chaining, differentiating did play a role in 1d§ntlfy1ng
sources for monitoring, and extracting did complement monitoring. The
model does not, therefore, constitute a hierarchic sequence for classifying
individual information seeking patterns, nor a prescriptive set of search
heuristics, but rather a set of related categories which, taken together, can be
used to describe individual information seeking patterns, and perhaps help to
explain details of their topography.

3. THE BEHAVIOURAL MODEL
AND INFORMATION RETRIEVAL SYSTEM DESIGN

In this section the features of the behavioural model are described i]’.l more
detail, and the results of the analysis are compared both to research carried out
on human-computer interaction in an information retrieyal context, and to
the extensive body of literature on social science user studies. Although some
of the features of the model are present in existing operational or exp;nmental
systems, described below, the application of the model to questions con-
cerning information retrieval system design here r.epresents an attejmpt to
provide a comprehensive analytical model from which fecomme.ndat@ns for
system design may be derived, rather than a set of detailed specifications for
the design of an actual system.

3.1 Starting ‘ .

Starting refers to characteristics of the informatnqn segkmg patterns of
researchers who are commencing work on a new topic or in a new area. The
researcher may be experienced or inexperienced in research, and may have
some or no familiarity with the topic or area. A variety of means were
employed by those interviewed to obtain information whgn they were starting
on new topics, including the use of informal contacts, the lmportance of which
is frequently mentioned in reviews of social science mformguon use [29-31, 38,
46, 49, 58, 591, and was equally prominent in the information seeking patterns
of the social scientists interviewed for this study.

3.1.1 Starter references

The use of starter references whether previously collected or newly
recommended allows the researcher not only to get some purchase on a new
subject but also to do it in a way which allows other mfor.matlor} ga.thermg
activities to be quickly established. They serve as a starting pqxnt into an
area from which other ways of gathering material can be est.abl‘xshe'd. They
are usually employed in two roles: to alert the individual to principal ideas or
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key studies; and to provide overviews of an area and serve as the basis for
chaining.

Many of those interviewed said that their first step in finding information
on anew or relatively unfamiliar topic 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. An advantage of this approach is that the
contact typically provides evaluations of the quality or importance of the
refere.nces provided. This allows the searcher to concentrate on what are
percexv;d to be key references or key ideas [Psychology 6A: Continuing
Education 10D: Economic and Social History 4C: Sociology 10C: 13C].
Students and novice researchers can be particularly dependent on supervisors or
colleagues providing them with starter references, and those supervising
research students or research assistants made explicit reference to this aspect
of their supervisory role [MRC/SSRC 7A; 12A: Psychology 1A: 3A: Education
6D; 7C: Economics 1C: Economic and Social History 5C: Sociology 10C).

Most of the researchers were aware of a broader range of topics than those
on which they were currently working, they often already knew of key people
or key references in the new area, and their natural tendency was to begin with
whaF fhey were aware of and commence the search from there. Some made
explicit provision for this and maintained files of such references or made a
note of references on topics tangential to their main interests - these then

become potential starter references [MRC/SSRC 1A; 8A: Psychology 4A:
Education 4D].

3.1.2 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 in journals whic};
qlso publish other types of articles. Some sources are recognised as being more
!xkely 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 [MRC/SSRC
12A: Economic and Social History 4C].

Reviews can be particularly valuable when starting since they not only
represent a source of reference to primary material but also provide a context
or framework for understanding that material. Reviews - and review type
material such as synoptic tutorial articles - were particularly singled out by the
psychologists interviewed as representing a convenient means of getting
started in a new area [MRC/SSRC SAPU 1A 4A; 8A; 5D; 7A: Psychology 4Al].

Collections of papers were also perceived as providing useful overviews of
an area, these having the advantage that it is the primary material itself which
is being consulted avoiding, to an extent, the problem of secondary material
distorting the primary literature [MRC/SSRC 11A; 3B].

3.1.3 Library catalogues, abstracts and indexes
An obvious way of starting in a new area is to consult bibliographies,

abstracts, indexes, and library subject catalogues. Most of those interviewed

180

September 1989 BEHAVIOURAL APPROACH
had undertaken a formal literature search of this kind, often when first
embarking on their research careers, and some of the researchers considered
that if they were to start in a new area they would undertake a search of this
kind [Psychology 7A: Continuing Education 9D: Economic and Social
History 5C: Geography 7C: Sociology 13C; 11D]. But the use of such services
was not heavy and confirms the frequent observation of studies of the
information secking activities of social scientists that rclatively low
importance is attached to this means of locating information [38, 50, 60].

Online searching of databases represents a quick alternative to manual
searching of secondary services, and all of those interviewed were asked if they
had ever had an online search undertaken for them. Their opinion of the utility
of such searches was mixed. In general there secemed to be greater satisfaction
with the results of the search when the individual was unfamiliar with the area
and was trying to find a quick way into the literature, particularly if that
literature was diffuse [MRC/SSRC SD: Continuing Education 10D: Educa-
tion 2D; 1D].

Computer based searches were not, however, perceived as trouble free ways
of information searching. Those who had had online searches carried out
frequently underlined 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, terminological problems, or lack of suitable
databases, it was clear that the use of online services was not seen as a
sophisticated alternative to their other information seeking activities [MRC/
SSRC 2D: Education 4D: 5D; 8D: Sociology 11D]. However, even in cases
where the results of the search were not thought to have been satisfactory the
search itself may still have proved useful. Either because the alternative would
have been an exceedingly tedious and time consuming manual search, or
because the search proved useful for identifying material from which the
individual could proceed to follow other information seeking activities such as
following chains of references [Education 6D: Sociology 11D].

3.1.4 Starting and information retrieval system design
It was clear from the comments of those who had had computer based
searches undertaken that such searches were often undertaken at the start of a
project, and with the intention of providing some references from which the
individual could proceed to other information seeking activities, particularly
chaining. Often the researcher starting out on a new topic is looking for
something which can serve as the basis for chaining, and 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 [MRC/SSRC
12A: 5D; 7A; 3B: Psychology 1A: Economics 1C: Prehistory and Archaeology
15D: Sociology 11D; 14C].

This point is of particular significance for those concerned with information
retrieval system design as searchers may come to a retrieval system with a
collection of such references, in which case they might proceed directly to
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chaining, or they may hope that the system will provide them with some starter
references which can serve as the basis for chaining. In the former case it is
probably desirable that the system be set up to ‘prompt’ the searcher for
starter references. The database could then be searched to ascertain whether
any of these are present or have been cited in other material on the database.

If the searcher has no such references, or wishes to identify more, the first
step, obviously, would be to try to identify material which seems to match the
terms of the subject description supplied by the searcher. If the searcher finds it
difficult to discriminate between references obtained from a preliminary
subject search then the system may be able to help the searcher select those
which seem most likely to be useful in the two roles previously mentioned (i.e.
to alert the individual to principal ideas or key studies; and to provide
overviews of an area and serve as the basis for chaining). In the first category
the searcher may be interested in seeing material which has been highly cited,
either by the set of references obtained, or from that set. The fact that material
is highly cited does not entail that it will definitely be of interest, but the
searcher may wish to know whether any material is heavily cited in the area, if
only to be aware of its existence.

In the second category, any material which itself has a large number of
references is likely to be worth noting as a potentially rich source for chaining.
Reviews, review papers, and synoptic articles can be particularly valuable in
this role, as the searcher may hope to identify the more important theoretical
developments and empirical studies from seeing them cited in reviews, and
then following up citations to the individual papers. A facility to identify
review type material, or material which made large numbers of references
could aid the searcher to select references which were most likely to provide an
overview of an area and be useful as sources of references for backward
chaining.

Someone entering a new area may also find it useful to have some indication
of the sources that publish material of interest. These could be identified either
from the sources in which interesting items themselves appeared, perhaps
arranged in order of the frequency in which interesting material appeared, or
from sources which were cited in material of interest, again possibly ordered in
terms of the frequency with which they were cited. The identification of
potentially useful sources in this way could also provide the basis for
browsing, differentiating, monitoring or extracting.

The conclusion of the first attempt to find references in a new area may
represent only the beginning of the search activity. At a later stage other
criteria involving more sophisticated judgements on the state, pre-occupations
and methods of the field may modify the perceptions of the searcher. But this
comes from building up a picture of the subject and from familiarity with the
key ideas and people of the area, not from mechanically collecting references.

3.2 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.
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A comprehensive review of studies of citation practices, and of arguments
concerning the role and significance of citation has been provided by Cromn
[61. 62]. 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 will be
referred to here as chaining. Chaining can take two forms:

backward chaining - following up references or sources cited in material

consulted; .
forward chaining — identifying citations to material consulted or known.

Backward chaining is a traditional feature of information searching in all
academic disciplines: its importance for the information secking activities of
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 {38, 63-65]. Forward
chaining, except in the context of legal citation, is a relatively new innoyatign,
and dependent on the use of special bibliographic tools in the form of citation
indexes [66, 67].

3.2.1 Backward chaining . .
Following up references or footnotes was a major characteristic of the social
scientists’ information seeking patterns. All of those interviewed made some
mention of it, and many employed it as their principal means of gather.mg
information [MRC/ESRC 3B: Continuing Education 10D; 11C: Education
4D: Economics 1C; 3D: Prehistory and Archaeology 15D: Sociology 10C;
12C; 14C]. 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: Psychology 2A; 9A: Politics 9C}.

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 comple-
menting the monitoring activity, as monitoring a comparatively small number
of sources — perhaps half a dozen to a dozen - can be relied on to lead elsewh;re
through chaining [MRC/SSRC 8A: Economic and Social History 5C: Politics
9Cl.

3.2.2 Forward chaining o

Forward chaining, probably because it relies on the use gf spectalhlsed
bibliographical tools - the Institute for Scientific Informatan’s various
citation indexes - and is not a traditional part of information seeking practices
in the social sciences, is less widely used and understood [Psychology 1AL
Nevertheless, forward chaining can represent a very effective means of
checking whether further work has been done which has cited r:flgterial alrea}iy
known of or consulted, but which has not come to the individual’s notice
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thfough his other information seeking activities [Psychology 1A]. The
existence of the Institute for Scientific Information’s various citation inaexes
which now cover the sciences, social sciences and arts and humanities cnable;
forwgrd chaining to be undertaken relatively simply, and someti%es with
considerable success [MRC/SSRC 4A].

Al{hopgh most of the social scientists were either unaware of the existence
of these indexes, or of what could be done with them, a significant number of
Fhose who were aware of their existence had incorporated forward chaining
into their information seeking activities. In this respect, the existence of these
md‘e)fe.s may be said to represent an addition to the type of information seekin
activities which may be undertaken by researchers [MRC/SSRC 9}3; lOAg'

f;ycﬁhology 4A: Economics 1C: Prehistory and Archaeology 15D: Sociology

3.2.3 Closure

The ‘making of citations involves a considerable degree of subjectivity, and
citations may be made for a variety of reasons [61, 62, 68-70]. Noris it al;vays
the case that citations are considered important, or even particularly relevant
by c.:lther the citing authors or the authors cited: in a study in the area of
busme;s administration less than a third of the citations made were considered
essential by those citing [71], a phenomenon also noted in connection with
author assessments of the relevance of their own cited references in the
Craqﬁeld IT tests [72, 73], and remarked on by a number of those interviewed
in this stud'y [MRC/SSRC 4A: Psychology 6A; 2A].

The subqectivity applies equally to decisions to chase citations. Obviously
wherc the individual is immersed in the literature of the area many citation;
will be familiar [MRC/SSRC 11 A: Psychology 6A: Economics 1C]. Decisions
to fqllow up particular trails are related to the interests of the.individual
rea@ngg the article, and often the context of the citation is a key factor in
+ deciding whether or not to chase it up [MRC/SSRC 7A: Psychology 4A; 3A:
Education 5D: Prehistory and Archaeolegy 15D]. T

To a certain extent chaining may be intensified at the initial exploratory
stage when an individual 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 he
gathers ipformation [IMRC/SSRC [A: Psychology 9A: Sociology 10C].

Sometimes a point is reached where the citations seem to be becoming more
gnd more peripheral to the main subject of interest, 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 little which is new to the picture the individual has built
up, or are becoming more and more marginal. The citations may also be
leading off into areas of literature that the individual does not really want to
follow up because to do so would take him too far from his original concern
Other signs may be those of persistent corroboration or increasing speciﬁcity;
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perhaps even a change of level or pre-occupation in the material cited [M RC/
SSRC 12A: 2D: Psychology 9A: Sociology 11D].

The feeling of confidence that a search had been sufficiently thorough was
described by one of the researchers as providing a sense of closure. This
accords with the common meaning of the term which denotes closing, a closed
state, or closing of a debate, and so the term ‘closure’ has been applied here to
refer to the criteria mentioned as factors in the decision to bring citation
chasing to a halt [MRC/SSRC 12A].

3.2.4 Chaining and information retrieval system design

Forward and backward chaining can be undertaken using online versions of
the Institute for Scientific Information’s citation indexes, but this requires
precise keyboard specification at input, no abstracts are available, and the
only form of subject access is via the terms occurring in the titles. As Morehead
and Rouse observe, ‘no readily available database provides a user with online
access to articles, abstracts, text and reference lists’ [74, p.196]. In the absence
of an operational database which possesses these features, Morehead and
Rouse’s tests of information seeking behaviour where both citations and
abstracts are available have had to be carried out in an artificial environment
with an experimental system — the Data Base Access and Search Environment
(DBASE) [74-77]. Using this experimental system enabled close examination of
the human-computer interaction involved in searching it, but its limits place
constraints on the type of searcher behaviour it is possible to simulate and
study. In fact, the only types of searcher behaviour it is possible to study in the
DBASE environment are ‘brute force’ searching where searchers browse
through a large number titles of items on the database identifying a small
percentage of these as relevant, and ‘structured’ searches where the searcher
utilises citation relationships to identify relevant items {74].

A retrieval system designed for social scientists should provide facilities for
both backward and forward chaining. At its simplest the system should enable
the searcher to examine lists of references in material thought to be of interest,
the decision as to which citations to follow, and the extent to which citation
chains were followed, being left to the individual. Any references identified in
this way, if they were available on the database, should also be searchable, in
turn, for their references. The facility for identifying references which the
searcher wishes to see, and those he wishes to follow up further to examine
their lists of references, should be made as simple to operate as possible,
perhaps by the employment of a movable cursor on a screen display.

In a similar way a facility for simple forward chaining should be available.
In this case the searcher should be able to identify items which he would like to
see references to, either from material which has been identified by some other
form of searching on the database, or from material which the searcher knows
of before commencing the search. Again, the facility for indicating which
items the searcher wishes to see references to should be as simple as possible,
the obvious method being to employ the same system feature as is used for
backward chaining with a clear indication that it is forward chaining which is
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taking place, perhaps by means of a screen display message to indicate
whether the system was forward chaining or backward chaining.

Simple enhancements to the basic backward and forward chaining facility
might be provided to aid the searcher. In terms of backward chaining the
system could indicate that there were other papers on the database by the same
author. This could be either the author of the paper whose references were
being followed, or the authors of the references themselves. The searcher could
then decide whether to examine these in addition to the items identified by
chaining. Forward chaining might be broadened in the same way to include
references to other papers by the same author, or to all references to any
papers by that author. In either case the system should indicate to the searcher
the level of specificity or generality of the chaining being undertaken, and,
allow the searcher to limit or extend the level of generality as the search
proceeds. This would enable the searcher to restrict a simple citation search if
he felt too many, or marginal, references were being identified, and conversely,
to broaden the search if too few, or no, references to a particular paper were
found.

The employment of computer-based systems enables other, more sophist-
icated forms of citation chasing, such as bibliographic coupling or co-citation
searching to be carried out without much extra effort on the part of the
searcher. It would be desirable for the system to offer such facilities. However,
as such forms of citation searching are not a conventional part of the
information seeking activities of social scientists a brief explanation of the
concept of bibliographic coupling or co-citation might be provided for those
who require it. The existence of a bibliographic coupling or co-citation facility
should also be made known to any searcher employing the chaining facility,
perhaps via a screen menu. This would leave the individual researcher with the
choice whether to follow individual cited papers or identify papers which were
related in terms of bibliographic coupling or co-citation.

Following chains of citations is related to the interests and perceptions of
searchers, who are usually only interested in following up a limited number of
references, and social scientists are often very selective in the references they
follow up, employing interpretive skills which it is difficult to conceive of
modelling in an automatic process. Therefore, in most cases, the decision as to
which citations to follow up should be left to the searcher — not pre-empted by
an algorithm which mechanically followed up all the branches.

However, in some cases the searcher may wish to attempt to identify all the
connecting chains which do exist; in such cases the provision of a facility for
identifying all reference connections, up and down, to material of interest
would be valuable. This would enable the searcher to be sure that, at least on
the database searched and at the level of generality specified, he had exhausted
all the possible trails, or identified all the existing citation connections. Such a
facility might be particularly useful if other forms of chaining had produced a
small number of references, if the searcher wanted to follow very long chains,

or if the searcher wanted to be certain he had undertaken a comprehensive
search.
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To a certain extent any retrieval system (other than one providing full text)
which offers a facility to follow chains of references has to place more
emphasis on the act of deciding to follow up particular references rather thap
on the reasons underlying decisions to follow up particular referenc.e& In this
respect, it must be admitted that any system which divorces citat.lf)ns from
information about the citations, in terms of their context in the citing work
places an extra step in the chaining activity, and breaks down an integrated
action (seeing a reference in the context of an account or argument and
deciding to follow that reference up) into a two stage procedure, w1Fh far less
information being available for the searcher to make a decision than is the case
where a reference is seen in its context in the citing article.

3.3 Browsing . .
The concept of browsing has several different connotations, a variety of
different types of activities have been associated with it, and a number of
different typologies of browsing have been put forward [78-82]. Neverthgless,
whatever the connotation employed, browsing is a recognised, if sometimes
disparaged form of information seeking activity, and, if p}lrely random
browsing is excluded, the major recognised forms of browsmg can all be
understood as representing forms of semi-directed or. sem|-§truct‘ured
searching in an area of potential interest. It is this connotation which will be
followed here.

3.3.1 Semi-directed or semi-structured searching .
Browsing, in the sense of semi-directed or semi-structured s.earch‘ing, in an
area of potential interest, was an activity that many of those 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 pu‘blisthed
journals or Current Contents, or by examining recent l?ook acquisitions
[Education 4D: Economic and Social History 5C: Economics lC]..

Typical ways in which the social scientists browsed were by looking t.hro.ugh
the contents pages of journals in a broad subject area, check’mg the penodlcals
held by the library, or simply browsing along the sh(;lves, either of journals or
books. The pre-requisite for the activity to be effective, was that there slloqld
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: Edgcatlon EAiD:A?C:
Geography 7C: Sociology 12C]. This is refated to the fact that 1fb‘ro».vsmg isto
be effective some restriction has to be placed on the area of potential interest to
be searched [MRC/SSRC 9B; 4A: Education 3C].

Abstracting services may be treated in a similar way. The searf:her b.rowses
through issues of the abstracts not particularly looking for a partxcu}ar item or
for material on a particular, well defined, topic, but snmAply ched’(mg on .the
kind of work being carried out in an area or seeir}g if there is apythmg
interesting which might be worth reading or following up [Educatlon 3C:
Economics 2D}. In the case of books, the obvious means of browsing are along
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library shelves, the shelves of bookshops, and book displays at conferences
[Education 8D: Sociology 14C].

In addition to its role in the identification of material, browsing can also
serve the purpose of, 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 9A: Education 5D:
Economics 1C}.

3.4 Browsing and information retrieval system design

Conventional retrieval systems which have a ‘browse’ command are usually
employing the term either to describe a facility to examine a set of references
retrieved by a previous search, or to explore a portion of the indexing
vocabulary online [83]. The ability to display retrieved sets of records online is
a quite general feature of interactive online information retrieval services;
decisions can then be made online to print only certain documents from the
retrieved set. The ability to explore the indexing vocabulary is available
on, amongst other hosts, Dialog using the ‘expand’ command, BRS
employing the ‘root’ command, and Orbit using the ‘neighbour’ command
(84].

In addition to these features of operational information services, a number
of experimental systems have been proposed or set up which provide different
degrees of provision for browsing [79]. An experimental approach to
- developing a browsing mechanism was undertaken in the context of the BLEND
project. In this case browsing was simulated by providing the user with a
detailed summary of the contents of a document and allowing him to ‘jump’ to
any point in the document text and back out again [85].

Visual approaches to browsing have been put forward by Frei and Jauslin
[86] using a graphical approach, and by Palay and Fox [87] in which the user
would browse through a database by means of a series of screen menus. A
large number of studies relating to graphic displays of thesauri have been
undertaken [88, 89] including the experimental Pride retrieval system
developed by Bovey and Brown [90] which employs graphics facilities to
enhance user-system interaction, and integrates menu guidance with ‘mouse’
selection facilities. A related operational application of the visual approach is
the employment of the ALS browser terminal in online library catalogues [91]
which has been used as the basis of the Public Information in Rural Area
Technology Experiment (PIRATE) [92] in which a database management
system containing tourist and public information is operated by simple screen
displays on the ‘touch sensitive’ screen.
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The simplest way to incorporate a browsing facility into the system is to
allow the searcher to browse, while the system provides the searcher with the
information he requires to browse effectively. A retrieval system with a
browsing facility should enable browsing to be carried out easily, and in all the
forms of access which a searcher might consider useful. In practice, this means
that any type of information held on the database should be directly accessible
for browsing by the searcher. The principal types of information which the
searcher is likely to wish to browse through are lists of authors, lists of
journals. conference proceedings, or books, ideally with access to their
contents pages, lists of cited works, subject terms, and broad subject headings.

Providing access for browsing for most of these types of information is
relatively unproblematic, as the searcher is merely browsing through contents
lists of material contained on the database. A facility for obtaining more
information on an item in the list is more complex to set up in that it requires
the existence of a link between items on the list and any information
concerning those items. This requires that the database be constructed along
lines that provide browsable lists of these various categories of information,
and a simple means of moving between lists and obtaining further information
on items in the lists. So that, for example, if a journal title seemed to be of
interest the searcher could proceed to examine the contents pages of the
journal, be provided with a list of articles in it, or citations to it.

IME's TinMan software represents a solution to this problem in that the
searcher is able to ‘Browse’ and ‘Navigate', following up connections between
items on the database [93, 94]. Ayris describes how this facility to ‘browse’ and
‘navigate’ might be employed in the course of an actual search on a database:

In its most advanced form, navigation allows the user to follow links
between items in the database. If each set of items is so ordered that
browsing access is possible on them in isolation and a navigational
mechanism allows links to be followed, a search may be pursued ... For
example, a user can start with a known author and find books by him,
then link to the subjects of those books, then use the subjects to
determine theses of interest, then use the authors of the theses as links to
more recent articles [79, pp. 87-88].

A more general problem is raised by browsing as a form of subject access.
Providing a list of subject terms in the database is similar to providing other
lists of information concerning material in the database. However, searchers,
when browsing manually, frequently employ the general classification or
other form of shelf or subject organisation used in their library as a means of
restricting or bounding the area in which they browse. If this facility were to be
provided in an exploratory retrieval system some form of broader and
narrower subject description would be necessary, with provision for the
searcher to browse at a given level of generality or to change levels to make his
search more general or more specific. The simplest way to effect this might be
to provide a simple thesaurus structure, in addition to free text access to
subject terms, and to employ the hierarchic structure of the thesaurus to
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provide the means for the searcher to broaden or narrow his search. The
thesaurus approach could also be used to provide related search terms for the
searcher to employ in his search.

A browsing facility might be enhanced by the use of graphical displays of
terms similar to that employed in I3R {24-26]. It may also be possible to
enhance the facility by the provision of information derived from statistical
analysis of the database, perhaps in terms of citation linkages. The
information derived from such analyses would not, however, be used to
determine where or how the searcher could browse, but could rather serve as
an aid to the searcher in his browsing activities if he wished to employ them.

3.5 Differentiating

In most disciplines there are fairly well defined author and journal hierarchies,
and different journals cater in a variety of ways for different specialisms,
approaches and audiences. Garvey and Griffith [33] observed that psycho-
logists had a very clear perception of the relative status of different journals,
and of the different substantive and methodological orientations of particular
journals. A number of studies have enumerated differences between journals
according to the frequency with which they are cited [95-97], perceptions of
their status, orientation, or quality [98], and on the rejection rates for
publication [99].

Researchers frequently employ such differences between sources (or types
of source) as a filter on the material examined. It is perhaps one of the rewards
of specialisation that the researcher familiar with a field will be able to
discriminate between sources in ways which may seem arcane to those less
familiar with the field. Brittain described this aspect of the researcher’s tacit
knowledge of a discipline or field succinctly:

To the outsider the problem of retrieving and collecting information
about a particular topic may appear bewildering: faced with hundreds of
Journals, all of which could, with varying degrees of probability, contain
the desired information, the préblem 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 Physio-
logical 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 {46, p.138].

Employing such differences between sources or types of source to filter
material examined will be referred to here as differentiating.

Differentiating is effected by the researcher identifying different sets of
sources in terms of the differing probability of their containing useful material.
The manner in which differentiation between sources or types of source is
effected, rather than differentiation in the fields themselves will be analysed
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here. However, as differences between information sources were used
extensively by those interviewed to delincate 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
arelatively sophisticated knowledge of the differences between these sources is
required. This allows the social scientists to concentrate their information
gathering activities on those sources which they perceive as having the highest
likelihood of containing material which is relevant, at an appropriate level,
and of the right type.

The criteria which seemed most significant for differentiating material were:

- the substantive topic of study;
- the approach or perspective adopted;
- and the quality, level, or type of treatment.

These differentiating features can be separated for purposes of analysis, butin
practice they are often employed together. Furthermore, the same criterion
can be used in different ways, for example, the level of treatment criterion
could be employed to exclude material too specialised, detailed or technical
for the requirements of one person, or too general, popular, journalistic, or
lacking in rigour for the requirements of another.

3.5.1 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: 2D; 8A: Psychology 8A; 2A; 4A: Continuing Education
10D: Education 5D; 6D: Economics 2D: Geography 6C: Politics 8CJ.

3.5.2 Differentiating by approach or perspective

Differences between various ‘schools’ of thought in the social sciences have
been studied in the context of a number of subjects [46, 100-105]. 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 approach or take that perspective. Distinguishing sources which
were most likely to publish material having that approach or perspective
served as a means of filtering the amount of material examined. This filtering
could be based on differences in the disciplinary approach adopted, differ-
ences of conceptual interpretation. or differences in methodology {[MRC/
SSRC 2D; 9B: Psychology 7A: Education 2D; 3C].

3.5.3 Differentiating by quality, level, or type of treatment
Different periodicals in a field have different reputations, and there is
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frequently a good perception of the relative prestige or quality of journals in
an area. Differentiating between sources, therefore, may be employed. to
assess the probable quality of the material [MRC/SSRC 10A; 4A; 5D:
Psychology 2A]. Material which is apparently on the right topic may be
treated at a level which makes that material inappropriate for the individual
carrying out the search. This may be because the material is too general or too
technical, not of sufficiently high quality, or addressed to the wrong type of
audience. A particularly important distinction to note in this respect is that
between academic and practitioner journals, some social scientists being
interested in seeing both types of material, others concentrating on one or the
other. Ineither case differentiating between sources can provide the individual
with a useful filter on the level and type of material examined [MRC/SSRC
4A: Continuing Education 9D: Education 7C; 8D: Economic and Social
History 5C; 4C: Politics 9C: Sociology 13C; 10C].

3.5.4 Differentiating and information retrieval system design

Differentiating is possible on conventional computer-based information
retrieval services, for example, in some files on the Dialog system document
types can be specified and searches limited to particular sources or types of
documents, but this is implemented via the creation of a separate Boolean set
of all the documents in the particular source or of the particular type, and
requires precise keyboard specification at input. This makes the actual process
of differentiating exceedingly complex to carry out and requires an ex-
ceptionally good knowledge both of the system and of the database being
searched on the part of the searcher.

Conventional searches of computer based services, however, usually
produce undifferentiated sets of references. No attempt is made to dis-
criminate between material in terms of approach, perspective, level quality or
type of treatment adopted. It is probably largely for this reason that such
searches are often criticised for being insufficiently discriminating. The means
by which social scientists differentiatesbetween material on a topic in terms of
differences of approach. perspective, methodology, quality, level or type of
treatment create problems for conventional computer based information
retrieval systems because such systems rely primarily on the terms of the
subject description to create the retrieval sets. This tends to result in
distinctions between material deriving from the other criteria not to be made,
unless there are associated differences in the terms employed.

A system which has no facility for the searcher to distinguish between
material in terms of differences of approach or level of quality of treatment
will not be satisfactory for searchers who do wish to make such distinctions.
But it is not necessary for the system to deal explicitly with such differences or
to devise sophisticated ways of representing them in the database. Differences
between the sources of material can be employed in this role. This makes use of
existing differences in the literature of a field to differentiate the material in
appropriate ways. The searcher should then be given the opportunity to
specify those sources he thought most likely to contain material of interest to
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him. and this information could be cmployed when searching. Such an
approach also has the advantage that no particular intellectual effort is
required when material is put on to the database. .

Providing a facility for discriminating between, and indicating preferences
for, sources is far easier than attempting to deal with differences of approach
and level of treatment directly. The system would only need a facility for the
searcher to differentiate easily between various sources or types of sources gnd
to indicate preferences between them. This could take place before or dun‘ng
the search and might be effected in different ways. The searcher might provide
a list of sources and preferences before the search started, or browse broad
subject categories of sources held on the database indica?ing which sources or
types of sources he would have most or least expectation of finding useful
material in: alternatively, the searcher might discriminate between sources as
the search progressed. If differentiation was effected by browsipg through
sources or by identifying sources at the time of the search then it would be
desirable to have a facility for identifying the sources and preferences by
means of a screen cursor, similar to that used when chaining.

There are three ways in which a facility for differentiating between sources
could be used in a search:

~ to restrict the search to a limited set of sources or types of source;
~ to exclude certain sources or types of source from the search;
~ to rank material by source or type of source in which it occurred.

The availability of the different ways of differentiating could be indicated by a
screen menu display, and, again as with chaining, it would be important to
indicate to the searcher which way of differentiating was being employeq as
the search progressed, again perhaps by means of a screen display. The facility
for ranking material by source or type of source would allow the §earcher to
arrange the references retrieved in terms of his own perception of the
likelihood of material being of interest.

The searcher who is familiar with an area may find it relatively easy to
specify the sources or types of sources likely to contain material of }he right
approach, perspective, level and quality for him. in this case the obvious way
to proceed is for the searcher to indicate which sources or types'of sources he
was most, or least, interested in and to use one of the differentiating categories
listed above. The search could always be broadened out if it were thought to
have proved too restrictive, either to widen the subject of the'search while
retaining the restriction on the sources, or to retain the same subject terms but
extend the search in terms of the sources being searched.

If the searcher is unfamiliar with the area, or with the concept of
differentiation, guidance will need to be provided on how it is possible to
differentiate between sources of material and how this can be employed to
vary the search result. If a subject search has already b;en .undgrtaken,
differentiation may be effected either by the searcher mdxcgtmg items of
highest interest, and the system then identifying other retrieved items from the
same source, or by the searcher separately specifying sources, types of source,

193




JOURNAL OF DOCUMENTATION Vol. 45, no. 3

or other differentiating criteria. which could then be applied to the retrieved
set.

It is not being assumed that in every case a researcher will want to restrict
the search to a limited type of source material. In the case of some of those
interviewed differentiating a limited number of sources was not possible or
was very difficult. The nature of their focus of interests was such that a large
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: Psychology 9A: Economics 1C: Economic and
Social History 5C}. In the case of two of those interviewed, the differentiation
of material in terms of different approaches or perspectives was noted, but was
not particularly useful, or made information searching harder, particularly in
the case where information was required which drew from the different
approaches or perspectives [MRC/SSRC 10A: Prehistory and Archaeology
15D].

Therefore, the searcher should be able to carry out a comprehensive search
of the full range of sources - particularly if there is little material and what
there is is widely scattered. However, if it is thought desirable to restrict the
search to specified sources or types of source, then this option should be
available; the intention should be to give the searcher the choice of options,
not preclude them.

3.6 Monitoring

The continuous monitoring of developments in a field of study was an
important part of the information seeking activities of many of those
interviewed. The principal ways in which those interviewed for this study
monitored developments in their fields were through the use of informal
contacts, monitoring services and research directories, journals 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 assqQciates 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) and an individual who has been working in an area a considerable
time will be familiar with the existing sources in the area [Geography 6C]. In
some 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].

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 1o a larger number that might be monitored to some extent but far
less carefully or less frequently and in which the probability of something
coming up is correspondingly less [MRC/SSRC 1A]. Alternatively, someone
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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
individual may feel he has to keep up with in more general terms - say for
teaching purposes [Sociology 10C]. The individual can then differentiate tbe
sources for material in terms of the likelihood of them coming up with useful
or interesting material, and, if interests change, the sources monitored may
change or some of those monitored be monitored more closely [MRC/SSRC
8A].

"]fhe alerting function of citations reduces the need to monitor all the sources
that might conceivably carry material of interest, as do things such as reviews,
and publicity for books and conferences [MRC/SSRC BA: Contxgumg
Education 11C; Education 4D). Specialist research directories or bulletins of
research in progress can also serve as a convenient means of keeping abrf:ast of
what is taking place in the forefront of an area [Geography 6C: Sociology
14C}.

3.6.1 Informal contact A
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 of the ‘invisible college’ [106, 107}, and that gf the
‘gatekeeper’ [108, 109, 110]. Both these concepts have been the sub}§ct of
considerable interest and a substantial body of research on the contribution of
‘invisible colleges’ and ‘gatekeepers’ to information exchange, with particu]gr
reference to studies relating to the social sciences, has been reviewed by Cronin
591.
[ Il/lany 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 such contacts. One of
those interviewed employed the services of other individuals and organ-
isations monitoring the field, using these to pre-select sources and maternal. of
interest [Politics 8C]. 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; 5D]. o
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 th‘eir notice,
and in this way they keep each other up to date. The more an individual
becomes immersed in an area the more important the informal network may
become to his total information seeking or information gathering activities
[Psychology 1A; 6A: Politics 9C: Sociology 10C]. .
Information obtained through informal networks may then be integrated
into the individual’s overall information seeking pattern —employing informal
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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, he may rely on these individuals or organisations to
filter material for him [Education 3C: Politics 8C: Sociology 10C].

3.6.2 Monitoring journals

Skelton [63, 64] observed that scientists were more likely than social scientists
to use journal sources, while social scientists tended to use monograph and
Jjournal sources to an equal extent. From the results of the interviews with the
social scientists in this study journals and monographs were used in
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
using both 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 publish material of interest
frequently. 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 usually identified a 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;
amd indirect awareness of the existence of other sources, and of material in
them, from references in the sources directly monitored [MRC/SSRC 12A:
Psychology 2A: Continuing Education 11C; 9D: Education 5D; 7C: Econ-
omics 1C: Geography 6C: Politics 8C: Sociology 13C]. In 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: Economic and Social History 4C:
Politics 9C].

The use of Current Contents as a means of monitoring journals was
particularly remarked on by the psychologists interviewed: both those in the
MRC/SSRC Social and Applied Psychology Unit and those in the Psychology
Department made considerable use of the service. In contrast, Current
Contents was hardly used at all by the educationalists and other social
scientists interviewed, although a couple did mention making use of other,
similar, types of current awareness service [MRC/SSRC 7A: 10A; 4A:
Psychology 6A; 4A; 5A; 7A; 8A; 9A; 1A: Education 8D: Economics 1CJ.

3.6.3 Monitoring material published in book form

Monitoring what is 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
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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 cither in
the MRC/SSRC Unit or in the Psychology Department [MRC/SSRC 8A:
Continuing Education 10D: Education 2D; 6D: Economic and Social History
4C; 5C: Geography 6C: Sociology 12C].

3.6.4 Monitoring and information retrieval system design

Facilities for monitoring in conventional computer-based services are
generally restricted to current awareness searching. Only recently has there
been provision in computer-based systems for searchers to monitor easily the
complete contents pages of sets of journals using the Institute for Scientific
Information’s Current Contents Search on BRS [111]. There is no equivalent
facility, however, for online monitoring of publishers’ lists.

Implementing a monitoring facility in a retrieval system is straightforward.
All that is required is that the searcher specify which sources he wishes to
monitor and these sources can then be searched automatically. The search
may be implemented each time the searcher uses the system, or, alternatively,
each time the particular sources are updated on the database. The searcher
could be informed that the sources he is monitoring have been updated when
he enters the system, and asked if he wishes to carry out a stored search in
them, or wishes, for example, to examine the contents pages of recent journals,
or recent publishers’ lists, or to check the titles of books added to the database
in his area. The monitoring facility may then be used to carry out a specific
current awareness search in all, or a limited set of sources, or to examine the
contents of material of interest.

Searchers should be able to monitor different types of source material,
books, journals, conference proceedings, or publishers’ lists, and should be
allowed to carry out a monitoring or updating search in all of these categories
or to restrict the search to particular categories, or individual items within
categories. The searcher could broaden or restrict the scope of his monitoring,
perhaps depending on the amount of material identified at any particular
time. ’

A feature of monitoring mentioned by a number of those interviewed,
particularly those who made use of the Current Contents service was
differential monitoring: that is that they would rank the sources they
monitored in order of the likelihood of their containing pertinent material,
and would concentrate their attention on those they ranked highest. This
feature of the monitoring activity could be implemented in the retrieval system
by ordering sources examined, or by ranking material identified in a current
awareness search by the source in which the material appeared.

The secondary characteristics of the monitoring activity, keeping aware of
other sources and of the material in them from references in material in the
sources directly monitored, would be covered through the chaining facility.
However, it might be desirable to enhance the monitoring facility by an
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alerting function, so that frequently cited sources, or sources which had not
been cited in previous updates of the monitored sources, but which were cited
in the present search, were brought to the attention of the searcher, who could
then decide whether to examine these sources directly, and perhaps whether to
include them in his monitoring profile. This facility might be particularly useful
where new journals appeared in the area, of which the searcher was not aware,
but which were being cited in articles published in sources he was monitoring.

3.7 Extracting

Extracting refers to the activity of going through a particular source selectively
identifying relevant material from that source. The source may consist of a run
of a periodical, a set of conference proceedings, a series of monographs, the
contents of an archive, a collection of publishers’ catalogues, or biblio-
graphies, indexes, or abstracts, whether continuing or closed. The 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 is 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 is 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
individual would attempt to make a direct examination of the sources
themselves [Psychology 2A: Continging Education 9D: Prehistory and
Archaeology 15D].

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 identified 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; 8A]. The
incentive to proceed to examine a particular journal from seeing references to
material in it is likely to increase with the number of references to the same
journal [Education 8D]. Sources may also be identified through browsing
[Education 8D].

Having identified a source the individual works through a sequence of it,
directly or using whatever indexes are available, identifying relevant or
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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.

3.7.1 Extracting from journals

Extracting from journals can represent a very effective means of quickly
identifying material on a topic, especially if the source used is 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: Education 8D; 6D: Continuing Education 9D:
Economic and Social History 4C: Economics 3D: Geography 6C; 7C: Politics
9C: Prehistory and Archaeology 15D].

Some of those interviewed had identified a number of sources which were of
particular interest and had set aside a regular time for extracting frorp
them {Education 8D: Economics 3D: Geography 7C: Politics 8C]. 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 important
as the identification of items of interesting material. Moreover, sources not
considered relevant to an individual's interests may become relevant or
important not only if the individual's interests change, but also if the
editorial policy of the source alters, or if, for some other reason, more
relevant material starts appearing in a particular source [MRC/SSRC 2D:
Psychology 4A].

3.7.2 Extracting from publishers’ catalogues

The use of publishers’ catalogues for monitoring publications in book form
has its complement in extracting. For many of those 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 differed between individuals. Some
employed the International Book Information Service (1BIS) as a means of.pre—
selecting those catalogues which they wished to see. Others had made dlrcq
contact with the publishers or bookshops [Education 7C; 1D; 2D: Economic
and Social History 5C: Economics 2D: Politics 8C: Sociology 10C; 11D].

3.7.3 Extracting from bibliographies, indexes and abstracts ‘ o

Although not representing a major aspect of the information seeking activities
of those 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 represent obvious criteria for a social scientist to
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employ these kinds of sources [MRC/SSRC 5D: Psychology 6A: Prehistory
and Archaeology 15D: Politics 8C].

3.7.4 Extracting and information retrieval system design

Only recently has provision been made for searchers to proceed through sets
of contents pages of a given journal online, and, again, this is through use of
the Institute of Scientific Information’s Current Contents Search on BRS
[111] and, as with monitoring there is no equivalent facility for extracting
online from publishers’ lists.

Extracting can take place either by working through individual runs of
journals, sets of publishers’ lists, bibliographies, indexes or abstracts, or by
consulting cumulative indexes to such sources. Both types of approach should
be provided for in a retrieval system as some searchers prefer examining the
contents of individual issues - either because they are not sure of their
requirements or these are developing as the search proceeds, or because they
do not have confidence in the indexing facilities - others prefer the
convenience of employing a cumulative index.

For the first approach to be possible the system must be designed to allow
continuous movement through different source streams, whether these be
runs of journals, publishers’ lists, sets of conference proceedings. laboratory
memoranda, working papers, or whatever other form of material held on the
database. This approach to extracting requires that the sources be recomposed
more or less in their original form for searching purposes. For example, if a
searcher wished to work through the contents of a particular journal over a
period of years, employing the first approach, he would wish to examine the
contents pages of individual copies of the journal. This is not a particularly
complex feature to incorporate in a retrieval system; all that is required is that
individual articles in any issue of the journal can be identified and presented
together to the searcher, who could then proceed to the next issue of the journal,
and so on until the end of the run, or period of interest had been reached.

The second approach to extracting involves the use of a cumulative index to
identify material in a source or sources. This requires the provision an index to
the material in the sources. If a hybrid approach to indexing is applied this
index might be made up of terms taken free text from titles, or, if available,
abstracts, supplemented by the provision of index terms from a thesaurus or
other form of controlled vocabulary. This represents a conventional approach
to computer-based subject retrieval, but it would be important to allow the
searcher to limit the search easily to those sources he was particularly
interested in extracting from, and to allow the searcher to broaden the search
to bring in other sources if desired.

4. IMPLEMENTING THE BEHAVIOURAL MODEL ON AN
EXPERIMENTAL HYPERTEXT SYSTEM

One approach to implementing the features of the behavioural model on an
experimental system would be to employ standard hypertext software [112,
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113]. There is a precedent for this kind of approach to database design for
reference retrieval in the hypercatalog project proposals [114]. The database
would consist of bibliographic descriptions of items with their references, the
individual items being connected by citation and other types of link. Works by
the same author or in the same journal, or citations to a particular work or
author, could be identified by links, while other forms of presentation such as
contents pages of journals, or publishers’ lists, could be provided for in
separate linked nodes.

The kind of relationships which it would be necessary to specify in a general
reference system based on the behavioural model are similar to those outlined
by Moon [115] for a personal information system:

1. thatarticles are contained in the same book, conference proceeding, or
special issue of a journal;

. citation linkages to or from articles;

. subject connections not covered by 1 or 2 above;

. that articles are by the same person, group, or organisation;

. connections of articles with previously published work or
republications;

6. user-defined relationships.

[FERN )

(WO

In addition, Moon [115] noted that it would be useful to provide facilities for
the user to:

1. indicate the document type and its likely use for the user (that it is to be
used in a particular article perhaps);
2. attach comments to the links.

Provision for these sorts of relationships and facilities would enable a searcher
to interact more flexibly with the database than is possible with conventional
systems and would allow a searcher more nearly to follow the kind of
information seeking pattern which has the characteristics of the model
outlined above. Their enhancement by other kinds of search aids such as
information on citation structures, collection hierarchies, link structures,
classification schedules or thesauri, as suggested in the hypercatalog proposals
[114], would mean that the searcher should be able to follow familiar search
patterns more effectively and with more confidence that the search had been
thorough, and experiment with more adventurous ways of searching which
use of the system should make possible.

5. CONCLUSION

The importance of user considerations in the design of information retrieval
systems has been recognised for a long time. There is a substantial literature on
human-computer interaction which is relevant to information retrieval
research [116-124], human factors research played an important role in the
development and implementation of the interfaces of commercial computer-
based information services {117, 121, 125-127], and numerous other studies
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have either provided guidance as to how user reaction might be employed in
the design of computer-based information retrieval systems, or have been
considered in the design of operational systems [124, 128-132].

However, although a considerable amount of research has addressed issues
connected with interface design there has been less research directed towards
understanding the nature of the interaction with the databases themselves.
This is a significant deficiency, as the development of a comprehensive
understanding of the nature of the human-computer interaction taking place
with such systems requires understanding of the nature of the interaction with
the database as well as of the interaction with the interface to the database.
This is particularly important in relation to the interaction with hypertext
databases, where there is more flexibility in the interaction of the user with the
database, and the user’s need for guidance in effectively navigating the
database may be correspondingly greater.

It cannot be claimed that a model developed in relation to the information
seeking activities of academic researchers in the social sciences can be
employed to provide detailed guidance for the design of information retrieval
systems for other types of users. Nevertheless, the general principle of using
the behavioural aspects of users’ information seeking activities to inform the
design of information retrieval systems (which is a commonplace of the user
studies literature) is more widely applicable, and could play a more prominent
role in the design of computer based information retrieval systems than, at
present, it does.

The model may also be of more general interest in that it highlights key
features of the perceptions of academic social scientists concerning their
generation, communication and utilisation of information. In this respect, the
model may be seen to represent an empirically derived framework for further
research into the academic communication process. A small study has been
undertaken in relation to academics in the field of English literature [133} and
« it is hoped to carry out further studies both to assess the more general
usefulness of the model for analysing the activities of researchers in different
fields and also to refine the features of the model itself.
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APPENDICES

Appendix 1: Researchfteaching interests of the social scientists interviewed

MRC/SSRC Social and Applied Psychology Unit ‘

1A Personnel psychology; social psychology of health and illness; un-
employment; entry into work; youth train?ng ‘

2D Job design; new technology; organisational behaviour

3B Psychological effects of unemployment ' .

44 Psycholinguistics; human factors in programming and office computing
5D Effects of introduction of new technology in manufacturing on job
satisfaction and mental health .

6B Relationship between unemployment and health and psychological well
being - o -
74 Life span development; work role transitions; organisational behaviour;
employee relations A .
84 Organisational psychology; occupational stress; unemployment; stress in
and out of work S - .

9B Human computer interaction; psycholinguistics; cognitive ergonomics
104 Clinical psychology; psychotherapy process and outcome; stress in the
working population . 4

114 Computer controlled decision making processes; man-machine com-
munication; computers and decision making ‘ ‘ .

124 Industrial psychology; employee participation; social and occupational
psychology; job design; new technology

Psychology . .

14 Cognitive/perceptual and motor development in cf}x!dren A

24 The development of written language and the acquisition of communicat-
ive skills; language and communication and communicative competence 1n
normal and handicapped children N

3A4 Computer models of visual function; binocular vision .

44 Human memory development and learning; cognition; computer aided
learning

54 Neurobiology of motivational systems; psychopharmacology .

64 Behavioural pharmacology; neurochemical correla.tes of behaviour;
behavioural genetics; psychobiological aspects of occupational stress

74 Quantitative methods; laterality o

84 Early social development; play; human ethology and sociobiology

94 Environmental psychology; social psychology of drug dependence

Education

1D Teaching of English; teaching of drama and its role in education;
curriculum studies; media and creative studies
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2D Philosophy of education; philosophy of science: philosophy of the
curriculum; relationships between philosophy and the social sciences;
philosophy of language

3C Sociology of education; educational policy; school and teacher effective-
ness; evaluation of educational institutions; research methods

4D Child development; primary education, especially early years and
preschool; parental involvement in the teaching of reading; psychology of
thinking

3D Science education in primary and secondary schools; curriculum
development and evaluation; individualised instruction; learning of scientific
concepts; research methods

6D Psychology of education; classroom interaction and classroom processes;
adolescence; pastoral care and counselling; research methods

7C Social psychology of education; special education; pastoral care and
counselling; qualitative research methods

8D Educational psychology; adult learners; guidance and counselling; special
education

Continuing Education

9D Industrial relations; 19th and 20th century labour history: educational
provision for people in work

10D Local government and urban politics, especially public participation and
community education

11C Local history within South Yorkshire and North Derbyshire

Economics

1C Consumer behaviour; family aspects of buying behaviour; marketing
2D Wage determination; prices and incomes policy in control of inflation; the
long wave or Kondratief cycle

3D Accounting theory; management information systems

Y
Economic and Social History

4C History of economic thought; economic history of South Africa and
Eastern Europe

5C History of economic policy; economic theory and economic policy in
Britain

Geography
6C Agricultural and historical geography of the Mediterranean area; history
of cartography; the Venetian cartography of Crete

7C Precipitation origins and analyses; micro-climatology: wind chill effects in
upland areas; cave climates

Politics

8C Russian and East European history and politics, especially medieval and
20th century
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9C Political economy; Marx and Marxism; the Conservative Party and British
economic policy; development of political studies in Britain

Sociology

10C Community care; relationship between informal and statutory care

11D Social planning; research, policy and planning in the personal social
services; old age and social policy; the role of research in policy making

12C Sociology of the police; deviance; religion

13C Client studies in social services and child care; social work skills and
methods; computing and video use in social work

14C Sociological theory; social and applied philosophy; sociology of sport,
leisure and health; moral and physical education

Prehistory and Archaeology
15D Physical and chemical properties of soil as a source of evidence for ancient
land use, especially in respect of ancient field systems and settlements

Appendix 2: interview guide

Researchjteaching interests

What are your principal research and teaching interests?

How long have you been working on these topics or in this area?

How did you commence work on these topics?

How do you keep up to date with developments relating to this topic?

What criteria do you employ when assessing whether to follow up material?
How do you keep up to date with other developments in the field?

How would you approach the task of moving on to a new topic but in a closely
related area?

How would you approach the task of inducting a research assistant or
research student into the area?

Could you identify key ideas, authors, to send a research assistant or research
student to?

How would you approach the task of moving on to a topic in an area about
which you knew nothing?

Characteristics of information use

What are the main sources of information for your work?

Are there any sources which are of particular importance?

Are there any distinctions between the sources or the material which are of
particular importance to you?

Which is the most important type of information source: books, journals,
reports, conference proceedings, newspapers, etc.

Which are the principal ways you have employed, or intend to employ to
publish your own results?

If it is intended to publish the results in journals are these the same ones as
those followed?
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