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INTRODUCTION
original intention in this Keynote Paper was to talk about models of
nation behaviour, and 1 shall do that to some extent, However, both Carol
Kullthau and Amanda Spink address this general conceptual level of research
mio information-seeking behaviour and | thought it would more appropriate to
=it my current research.
MODELS OF INFORMATION BEHAVIOUR

sxisting research in the field of information behaviour may be perceived as
based upon a set of “nested” models bound together by a dependency upon one
another and by an increasing concern, as we move fo deeper levels, with finer
finer detaits of human information seeking and searching behaviour.  This
aver-arching model is represented in Figure |:

Information behavionr

Information-seeking
behaviour

(’l]!ﬂﬁ()ﬂ searching

Figure 1: A nested modei of conceptual areas
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Fear find few models of information behaviour in general - in fact only my own
general model of 1981 (Wilson, 198 i) - whereas there are a number thar relate to
information seeking behaviour: Wilson's {(Wilson, 19813 Dervin's {Dervin,
1983} sense-making theory: Elfis's (Ellis, 1989 Elis, Cox, & Hall. 1993)
behavioural model of information search strategies:  Kuhlthau's (Kuhlthay,
1991) model of the stages of information-seeking hehaviour; and Wiisan's
(Wilson, 19971 mode!. which expands his 1987 model through an analvsis of the
literature in fields other than information science. In a forthcoming paper
(Wilson, in review} ! explore these and other models in an altempt to integrate
ther into the general framework <et out above.

THE PROBLEM-SOLVING MODEL OF SUCCESSIVE SEARCHES

Most of these models, however. model a single process of searching - or, as with

Ellis (Elis, 1989; Ellis et al., 1993), attempt 10 show the gengral features of

search behaviour, and it is now well-established that people engage in successive
searches for information on the same problem (Spink. 1996). Within the overall
model of Figure I, therefore, something is needed that expresses the structure
and processes involved in suceessive searching.

f propose that the basis of such a mode! will be a problem and that a prablem
situation is defined as a state of uacertainty. “Problem”™ is generaily understood
in a commonsense kind of way, but may be defined in phenomenclogical terms
as something in the individual's life-world, which has led.in Schutz &
Luckmann's terms (Schutz & Luckmann, 1974), 1o a discrepancy hetween the
typifications applied to the life-world and a phenomenon that, at first sight,
cannot be fitted into those typifications, Schutz’s notion of typification can be
explained by quotation:

“HRat is newly experienced i alieady known in the sense thay it recalls simifar or
equal things formeriy perceived  But what has been grasped once in it naicality
carries with it a series of npical characterisiios still nor actually experienced hur
expected (o be potentially experienced ™ tSchiz JU67)

Thus, once we have experienced any phenomenon we have certain
expectations of things we experience as similar — we typify them as belonging to
particular categories of our experience of the world, Once | experience a tree, |
have certain expectationg of anvthing that oceurs in my life-world as being tree-
fike: it will be rooted in one place. rather than moving, a tree-like object will be
expected to have leaves, and so on. Similarly, we identify all kinds of events in
our life-worlds as heing similar ro previously experienced events. Schutyz makes
the connection between relevance and typification, in that those facts or
experiences that enable us to identify phenomena as members of a particular
object group or sub-set of such group may be viewed as reievanl to the
typification of these phenomena,

EXPLORING MODELS OF INFORMATION BEHAVIOUR

‘the solution of the probiem. the resolution of the discrepancy. the advance
from uncertainty to certainty {or af feast some pragmatic solution of the problem)
then becomes a goal of the person and we typify the resulting behaviour as goc-
p behavieur.  We then argue that en rowe to the goal. the individual
» from uncertainty to increasing certainty and that there are stages in the
aresolution process that are identifiable  and recognisable to  the
mdividual These stages are: problem identification (where the person is
the question, "What kind of problem do 1 have?), problem definition
ly what is the nature of my problem?™), problem resolution (“How do |
- dnswer to my problem?”) and, potentially, solution statement {"This is
fswer to the problem.” or, if a pragmatic, rather than a theoretically-hased
ution has been found, "This is how we are going to deal with the problem.™)

The transition from  problem identification o solution statement is not

i

wut difficulty: if it was, there would be no probiem, since (as Schutz &
krann argue) the issue would be dealt with through the individual’s existing
fications of phenomena in the life-world and hisher existing stock of
knowledge applicable to those typifications. We hypothesise that, (a) cach stage
sees the successive resofution of more and more uncertainty, and (h) where
tainty faifs to be resalved at any one stage. it may result in a feedback loop
previous stage for further resolution, We may represent this as in Figure

Uncertainty Uncertainty Uncertainty

resolution resoiution resofution
¥ v
Problem Probiem Problem Selution
identification definition resolution statement

L bt 1

Figure 2: The problem resolution chain
THE “UNCERTAINTY” PROJECT

“ project has been funded by the British Library Research and Innovation

Lentre, the aim of which is to explore information search behaviour within the

mare general framework of information behaviour based upon this modei of the

problem-solving process and upon the concept of uncertainty reduction.
Objectives

Within this overall mode] of the problem process, this project is addressing

‘esearch questions relating to the tollowing:
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* evaluating models of information searching in information retrieval (IR)
svstems; '

*  lesting whether the proposed madel of iﬂformatiowsearching as related
to problem solving is valid for the population in question:

* cstablishing whether the use of Kuhlthau's model of information

searching as a stage process fits the suggested model of multipie

searches in a problem solving sirategy:

* examining whether Ellis's behavioural model of the search process is a

maore appropriate model in the problem-solving context, and

s exploring whether the concept of individual differences (e.p.. (Ford &
Ford. 1993} is valyahle in explaining differences in problem solving
and searching behaviour in searching,

Methodology

The Department of Information Studijes carries on its normal teaching of on-line
searching by having students respond to the information needs of researchers
elsewhere in the University, This is done by announcing the availability of a
search service and then aftaching groups of two or (iree students 1o each
accepted client. The Project has adopted the same practice of advertising the
SETVICEe to Departments, but with the caveat that the client must he willing to
participate in the research project. The advantage of the Project from the client’s
point of view is that it can gain access to Dialog databases in addition to the
generally available BIDS search services and the Internes,

The Project employs a combination of interviewing, data collection
instruments, lape-recordings of searchericlient interactions, and logs of online
scarches to colleet information on the original search problem, scarch
mteractions, responses to the retrieved references and, ultimately, follow-up
interviews when ¢lients have had time to obtain actual documents and evaluate
their usefulness.

The interviews cover both the nature of the enguiry and its background, as
well as soficiting responses to questions on the state of the client’s uncertainty
about the prablem, the probiem stage, the information searching stage, and other
aspects of the research questions, The interviews may last for up to one-and-a-
haif hours, but most have been completed in a shorter period. Perhaps because
acceptance as a search client depends upon a willingness (o collaborate in e
research, very little adverse reaction to the time taken by the interviews has been
experienced.

‘The searchers are carried out by the Project’s Research Officer, in the
presence of the client and, as noted above, are tape-recorded.

EXPLORING MODELS OF INFORMATION BEHAVIOUR

International coHaboration
sart of the Project 15 its involvement with Dr. Amanda Spink’s National
‘vundation POWRE project, held at the University of North Texas, the
2o of which:

stigate the nature. manifestations. and bebavior of successive searching
ign of

s in dightal environments, and 1o derive criteria for wse in the d

wlion retricved merfaces and SVSICHS  SUPROring  successive searching
iSpink, 1996)

fithe focus of Dr. Spink’s project is somewhat different. the two Projects
2 the same research instruments, which have been developed jointly, and

Al

are

with combine the two data-sets for analysis.

PRELIMINARY FINDINGS

The Piiot phase of the Shetfield was carried out from October 1997 to June
I90E twenty-two clients were accepted into the Pilot and interviews and
ws were carried out with all of them. (The clients were distributed over the
facufties as follows:  Architectural Studies (D). Educational Studies (2):

dneering (3 Medicine (3); Pure Science (4): and Social Sciences {7).)
Follow-up interviews have not vet been carried out., The first phase of the
main stedy has now been launched and 38 clients have been accepted:
mterviews have been carried out with most of these and searches are now in
ss. As a result of the Pilot study and in order to satisfy the Project’s
il objectives, some amendments have been made to the interview schedule
and the research instruments and scale items have been created in attempt to
operstionalise for quantitative use the concepts employed by Kuhlthau and by
sis in thedr qualitative studies.

¢ data relating to the searches carried out for the twenty-two clients were
¥sed using SPSS for Windows (release 6.0) and the initial (and very
tinary} resclis are discussed here under three headings:  problem stage.
sriainty and cognitive style.

Problem stage.
A key element in the Project’s research plan is the idea that information users
will be able to perceive themselves as dealing with a problem and will be able (o
ategorise their position in the problem-sofving process according to some

predetined categories.  We have found this, generally. to be the case. Cne or
bt clients (in social science disciplines) raised an obiection to having their
wiry described as a “problem” but were, nevertheless, able to categorise the
¢ of' the enquiry in problem-selving terms.

it was anticipated that some clients would be likely to perceive their present
posiion in the problem-solving process as falling between one stage and
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another. This proved to be the case and, in recording the stage position, the
intermediate positions were identified. The distribution over the stages is shown
in Table 1, below:

F Problem Phase No. of Percentage
ii respondents
!L—% identification ! 4.2
2 - Definition 8 333
I 2.5 - Intermediate i 4.2
?- Resolution b 458
3.5 - Intermediate i 4.2
-
4 - Soln. statement 0 0.0
Total | 22 1604

Table 10 Problem phase of respondents

As may be expected. the two most common phases were Prablem Definition and
Problem Resolution: these are the points at which we might expect assisted
systematic searching (o 1ake place, whereas Probiem Identification. for example,
the person is likely to browse or systematically review known and reaclily
avaitable sources, and at the Solution Statement phase, is more likelv to be
checking references and confirming points from documents already to hand.
Cognitive styles
Cognitive stvles are tendencies displayed by individuals consistently to adopt a
particular type of informatjon processing strategy {Brum by, 1982; Ford, 1995:
Miller, 1987: Riding & Cheema, 1991 }- Researchers have categorised styles in a
number of ways, usually resulting in a birary classification: thus, we have
f?o;.’.is‘f/f?e’f'ia/zls‘t.ﬁe’id-mde?pc*ndc’m"e,{/ic’/d dependence, and verbaliserimaper. Al
of these are being explored in this Project, using Ford’s “Study process
questionnaire’ (Ford, 1985) and Riding’s *Cognitive styles analysis - CSA”.
"Holists™ tend to adopt & global approach 1o information processing: they
concentrate first on building a conceptual overview into which detail can be
fitted. Thev typically address several aspects of a learning task at the same time,
relating them using complex links, and making extensive use of enrichment
material such as analogies, ilfustration and anecdote. “Serialists’, on the other
hand, concentrate on one thing at a time and buiid up their understanding on a

60

EXPLORING MODELS OF INFORMATION BEHAVIOUR

y narrow base. mastering one aspect before moving on to another (Pask,

reld independence/dependence” refates to the extent to which an individual
will engage in analysis and conceptual structuring of a field,  The ‘field
sndent” is highly analytic and uses and internal frame of reference to
siruciure problems and organise information: the *field dependent” relies more
ot external frames of reference and opetates best where structures and analysis
are slready provided (Witkin, Moore, Goodenough. & Coc, 1977),

Werbaliserdimager® relates, as the terms suggest, 1o the individual's
FOpEnsiy to represent his or her thoughts in words or in images (Riding &
Cheema, 199150 The idea has received less research than the other concept but
nas been included in the Project’s framework becatse of Ford and Miller's (Ford

& Miller, 1996) findings of links between it and information secking on the

Pearson corrvelations were run on the data, and those found to be significant
the (.03 level} in relation 1o cognitive style are shown in Tabfe 2. which
Is a significant link berween gender and cognitive stvle. Males are imagers,
¢ high use of hofist approaches to learning and were also associated with
wring a more complex search, as Jjudged by the (male) searcher Females
1o be verbalisers, o utilise serialist approaches to learning. and 10 be
associated with less complex searches.
w5 noted above, holists were less certain than serialists of their problem
fion both before and afier the search, and they also displaved greater
imtge in their relevance criteria, They also reported their problem to be at an
sanet stage of solution than their serialist conterparts.  Field-independents
tended 10 consider non-verbal aspects of the communication between themselves
!othe intermediary as less important than did more field-dependent
viduals. Field-independence was also linked with high hofist (but not low
alist) scores.
Further analvsis of the rale of cognitive stvle is presented in forthcoming
<t from the research team (Ford. er af . in progress),

b

Uncertainty.

“lincertainy” was measured by asking the respondents the following questions:

Cow cariain are R

that you have recognized a real problem ro investivare?

that you have defined the problem appropriately?

that the problem can be resolved?

that an effective say of presenting the results can be found?

Fhat relevant information is available and can e found?
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1y understandable. Table 2 groups the responses into three categories:
éo.w certainty; 3.0-5.9 moderate certainty: and 6.0 - 8.0 high certainty. .

& 2 shows that the highest degree of uncertainty was experienced in
i 10 whether or not the “problem” could be resoived and whether or z.mi
. gon was likely to be available. Not surprisingly, there was a high
onn between these two variables - 0.66. which was significant at the

Identiftcation | Definition Resolution | Preseniation | information
3 2 6 4 3
0 5 3 2 9
19 13 i3 16 i
22 22 22 22 22

Firedd- Verbaliser/ | Gewcder | Hofing Seriadise Holise
dependents. imager ’ serialist
indlependent blas

Prablem T S04 T v 3654 r= 6426
o lexiny N = [§ 5621 No= R N7
= 033 N=22 1 pe s RERER
P
i
Problem re e 3802
solving stave N |g
P ]
Importance e DR
af mon-verbal | N - 18
COMAI G- p= 038
iz
Cretidder re= A2 P 3142 T 4967
N |3 N |7 N {7
p= 003 p =033 p = 343
Change in re - 3606
refevance 4763 NE
criteria N =18 p 0y
[
046
Holisy? r= r= 7804 P 5034
seriolist 4967 N7 Now |7
hadance N=17  ps oo p= (2
p =
43
Figld- re= 3410
dependderi- N IR
independeny p = 020
cognitive
siple
Certainty of = - 6438
problem Ne=1§
definition p= 04
fpre-searchy
Certaingy of r= - 5009 roos o
problem N= |8 53602
definition p =434 N=17
{posi-search) p=013

Table 2. Pearson correlations (Source: Ford, er al. in progress.)

and requiring them to mark a cross on an eight-centimetre fine. The position of
the cross was subsequently measured and the value (0 = very uncertain: § = very
certain} recorded as the respense, This method allows very fine discrimination
among respondents, compared with the use of four or five categories and,
Judging from the ability of respondents to locate themselves on the scales, is
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Table 3; Uncertainty measures

iobal uncertainiy” measure was also calculated based on the mean sum of
> and buillt into an exploratory factor analysis. This revealed the four
rs shown in Table 4 below,

O

Factor 1 Factor 2 Factor 3 Factor 4

Uncertainty ~A2138 -03622 67283 36342
FHolist ) TJal04 28791 - 10406 36891
Serialist -06384 86185 - 14623 00235
Versatile 64327 68445 - 15764 21154
Clarity - 32673 2345] 64013 (14442
Specificity 18427 27092 74496 -.43075
Complexity 866 27923 19261 06184
Global/Analviic 66762 44439 30343 4710
Verbaliser/imager 60342 -43363 ~01092 - 43004
Gender ) 66037 -.58834 26488 -05106
Age 01237 -.062571 01173 H7985

Table 4: Factor analysis of data

Factor | identifics those who have a Jow certainy score, are likely to be

“versatile” (ie., using both holist and scrialist approaches, but with a bias

fowards holism), and are likely to be judged by the searcher as having relatively
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unctear and complex questions,
analvtic imagers.

Factor 2 individuals are also versatile. but have a preference for serialist
approaches, the searcher perceived their questions to be simple, specific and
ciearly expressed and to be female {younger than the males) and also analytic
verbalisers.

Factor 3 persons have a high certainty score. 1o have a very specific, clearly
expressed and relatively simple probiem. They are analytie, and, marginaily,
verbalisers, but, apart from that. mixed in their cognitive style.

Factor 4 included older females with high cerainn scores, reasonably
versatile, but with a bias towards holjstic approaches towards less specific
problems.

Of course, it must be remembered that we are using a relativelv small amount
of data and this levei of analysis should be regarded as entirely exploratory and,
perfiaps, as a guide to looking for evidence in the qualitative data to support the
analysis. When we have, say. 150 clients in our pool, it will be Interesting to see
whether or not the relationships persist, or whether new relationships emerge as
stronger.

‘They are also more likely to be male and 1o be

CONCLUSIONS

Since the INISS Project in the period 1975 10 1980 (Wilsan & Streatfield, 1477,
Wilson & Streatfield, 1980 Wilson, Streatfield. & Mullings, 1979} a great deal
of qualitative research has been carried out in Shefficid and elsewhere into
information needs and information-secking behaviour. It should now be
possible 1o take this qualitative rescarch and devise research projects, at all
levels, that seek empirical confirmation of qualitative insights. Our present
Project, while retaining an element of qualitative investigation in the detailed
pre-search and tollow-up interviews. seeks to achieve this by collecting a great
deal of quantitative data on various aspects of the information-seeking and
information searching processes. The international collaboration with Dr. Spink
at the University of North Texas may also enable us to explore such things as the
impact of the ethos and work patterns of different institutions in different
countries.

The modest level of analysis we have been able to carry out on the Pilot
Phase data has already drawn attention o some interesting relationships, and, as
the data are augmented through the fellow-up process and through the
recruitment of more clients, it is likely that we shall make further progress
towards understanding the complex set of relationships that are set up when the
information user seeks information through electronic svstems,
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