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INTRODUCTION

This paper presents the initjal stages of the development of a three-dimensional
model as a thearetical framework for conceptualizing and exploring interactive
information retrieval (IR} with an information seeking context. The model,
displaved in Figure 1, includes a Plane of Judgment within a Plane of Interaction
within a Plane of Time. The Plane of Judgment includes levels and regions of
refevance judgments, and other user judgments during interactive IR, eg.,
magnitude or strategy feedback, tactics, search strategies, or search terms. The
Plane of Judgment exists within a Plane of Interaction. The Plane of Interaction
consists of interactive IR modets, inciuding Ingwersen (1992, 1996), Belkin,
Cool, Stein and Theil (1995), and Saracevic (1996h, 19973, The Plane of
Enteraction includes movement or shifts within interactions or search episodes,
¢, lactics, information problem, strategies, terms, feedback, goal states, or
uncertainty. IR interactions that occur within a Plane of Interaction exist within a
Plane of Time. The Plane of Time includes users’ information seeking stages,
fepresented in the model by Kuhlthau's fnformation Search Process Model
{1993) and users' successive searches over time related 1o the same or evolving
information problem (Spink, 1996,

The three-dimensional mode! is a framework for the development of
theoretical and enipirical research to: 1. Integrate interactive IR research within
iﬂfbrmaréon»«seeking context 2. Explore users’ interactive [R episodes within their
changing inf'ormatéon-seekiﬂg contexts 3. Examine relevance judgments within
asers’ information seeking processes 4. Broaden relevance research 1o include
the concurrent exploration of relevance judgment level, region and time

Each Plane of the three-dimensional mode) is presented and discussed to
develop an integrated view of users' interactive IR processes within their
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changing tnformation-seeking contexts. The next section of the paper explores
the first dimension of the three-dimensional modei - the Piane of ludgment.

Key:

: Not refevant

2: Partially not relevant
: Partially relevant

4: Relevant

o el B e

Figure 1: Three dimensional model

PLANE OF JUDGMENT

The Plare of Judgment is presented first, as it served as a beginning for the
development of the three-dimensional model. A Plane of Judgment arose from
research exploring levels and regions of users' relevance Judgments (Spink &

Greisdorf, 1997a,b; Spink, Greisdorf & Bateman, 1998, in press). The Plane of
Judgment. displayed in Figure |, consists of Levels of Relevance and Regions of

Relevance.
Relevance level

The first dimension of the Plane of Judgment, or relevance level, developed from

Saracevic (1996h}, who suggested that "as a cognitive notion reievancg invo_ivcs

an inferactive, dynamic establishment of a relation by inference, with intentions

toward a context." Within the cognitive level of IR interaction, Saracevic

TOWARDS A THEORETICAL FRAMEWORK

£1696b) proposed an interdependent system of relevances based on five
ianifestations or levels of relevance;
: Sysiems or aigorithmic relevance: refation between a query and
Tormation objects (texis) in the file of a System as retrieved, or as failed to be
feved, by a given procedure or algorithm. Each system represents, organizes
d'maliches to a query using specific methods and algorithms. These methods
gsﬁé.aigarithms encompass an assumption of relevance, in that the intent s to
efrieve a set of texts that the systern inferred as relevant to the query.
_f{;éﬁ.parative effectiveness in inferring relevance is the criterion for system
relevance.

.. Topical or subject relevance: relation between the subject or topic
; ;ﬁressed in a query, and the topic or subject covered by retrieved texts, or more
broadly, by texts in the systems file. or even in existence. It is assumed that both
Cqueries and texts can be identified as abour a topic or subject. Aboutness is the
' criterion by which topicality is inferred,
-. Cognitive relevance or pertinence: relation between the state of knowledge
:-_ and cognitive information need of the user, and texts retrieved, or in the fie of
e system, or even in existence. Cognitive correspondence., informativeness,
novelty, information quality, and the like are criteria by which cognitive
refevance or pertinence is inferred.

Situational relevance or utility: refation between the situation, task, or
problem at hand, and texts retrieved by a system or in the files of 2 system, or
gven in existence. Usefulness in decision making, appropriateness of the
imformation in the resolution of the probiem, reduction of uncertainty, and the
like are criteria by which situational relevance is inferred.

Motivational or affective relevance: relation between the intents, goals, and
rmotivations of a user and the texts retrieved by a system or in the files of a
S¥Stem, or even in existence, Satisfaction, success, accomplishment, and the like
are criteria for inferring motivational relevance.

There also exists a cognitive notion of negativity within that same realm of
relevance, Therefore, a cognitive notion of relevance also involves an
interactive, dynamic establishment of no relation or a partial relation by
inference, based on interactions toward a context. If this negative aspect is added
to the manifestations of relevance as defined by Saracevie, we find an expansion
of the cognitive plane of judgement to allow further manifestations as follows:
®  Systematic/Algorithmic Inference: the refation or non-relation between

query and information objects;
®  Taopical/Subject Inference: the relation  or non-relation

subject/topic expressed and the retrieved text(s);
¢ Cognitive Inference/Pertinence: the relation or non-relation between a user's
state of knowledge and the informativeness of the retrieved text/s);

between the
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* Utility/Siteational Inference: the relation or non-relation between the
problem at hand and the retrieved text(s);

*  Motivational/Affective Inference: the relation or non-relation hetween the
user's goals/intents and the retrieved text(s).

Saracevic’s five levels of relevance exist in Figure | within regions along the
vertical axis. Their placement along the vertical axis does not imply a
relationship between the levels. The manifestations of inferential relationships
become levels of relevance is shown as the first dimension of a plane of
relevance judgement. These levels of relfevance imply no hierarchy or measure
of strength. They merely exist as possible relational inferences at a specific point
in tme, Each level exists as a discrete category - not on an interval scale. Each
user relevance criterion could also be situated within one or more of Saracevic's
five levels of relevance along the vertical axis. Sometimes multiple criteria may
be used. For example, the user may have several other criteria that represent
several levels to judge high relevance - affective ("I like the authory or
situational (" can locate or access this easiiy"),

Each user criterion for a relevance judgment could be identified within one
of Saracevic's levels of relevance. Some relevance [evels {e.g.. cognitive
relevance} may be hard to measure, and some levels may interact with each other
(e.g.. cognitive. situational and affective) and may be difficult 1o measure
separately. Saracevic's approach follows previous research exploring users'
relevance judgments that have produced many studies examining users’ criteria
for highly relevant items retrieved from IR systems. Users have been found to
employ many criteria besides topicality when making high relevance judgments
{Baternan, 1998). For example, quality criteria (accuracy, journal or author
reputation) are important in a user's high relevance criteria. Bateman (1998) lists
criteria that affect user high relevance judgments. These findings further imply
that relevance is mulitifacted and may not be measurable as a binary
{relevant/not relevant) variable,

Relevance criteria research has generally focused on investigating users'
criteria for highly relevant items with a limited focus on the criteria and role of
users’ partially refevant or not refevant judgments. This approach is based on the
assumption that partially relevant judgments are similar or identical to highly
relevant judgments and criteria. The "highly" refevant paradigm has also
underpinned the design of ranked retrieval systems and automatic relevance
feedback techniques. This model includes a Plane of Judgment with hoth
negative and positive aspects of Saracevic's five levels of relevance on the
verticat axis and regions of relevance on the horizontal axis..

Alternatively, a body of research has investigated the region of users'
relevance judgments.
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REGIONS OF RELEVANCE

The regions of relevance are situated within one of four refevance regions;
ghly relevant, partially relevant, partially not relevant, and not relevant.
fherefore, a user's relevance judgment can be situated on the dimension of
refevance level and the region within a relevance region. For example, a user
may judge a retrieved item highly relevant based on the relevance level of
topicality. The ability to plot these cognitive refations by inference is determined
by the second dimension in the Plane of Judgement, the user's region of
refevance attributed to these relations or non-relations. This second dimension
alsa contains positive and negative aspects which can be labeled and depicted
graphically.

In the mode! the second dimension is depicted within the four regions: (1)
Wy relevant, (2) partially relevant, (3) partiaflly non relevant, and {4) not
refevant, The distinction between the partially relevant quadrant and the partially
ot relevant quadrant in Figure | can be operationally defined as foilows:

Partially relevant represents a Judgement that confirms that some relation
by inference exists as a manifestation of relevance. but the relation is weaker
than a relevant relation at the time the judgement is made,

Partially not relevant represents a Judgement that some non-relation cxists
by inference as a manifestation of relevance, but the inference is not strong
enough to totally reject the relation as not relevant at the time the judgement is
made,

Rescarchers within the region of relevance track investigate appropriate wayvs
o measure the region of users' relevance Judgments - from highly relevant to
ron-relevant. These judgments are often related to other factors such as the
apriori definition of relevance or order of the citations. IR researchers often use
adic categorical scales for relevance Judgments (e.g, relevant/partially
refevant/not relevant), but collapsed users' relevance Judgments into binary
seales - relevant/not relevant - to simptify the calculation of precision and recall
fmeasures, This approach assumes that no information is lost in the process, and
that partial relevance is the same ag high relevance. Many studies have focused
an binary  (relevant/not relevant) relevance judgments and measures and
collapsed users’ relevant and partiaily refevant judgments together during their
analysis to form the binary scale - relevant and not relevant (Spink, Greisdorf &
Bateman, in press).

For a finer grain anatysts, many nore regions of relevance can be delineated
as the granularity of relevance regions is sharpened. An overiay of the two
dimensions (level and region) of a relevance judgment are represented on a plane
of judgement. A user also makes a relevance decision at a specific point in time
during or after the IR interaction, and a graphical representation of such
decisions related to retrieved texts can also be plotted,

fysey
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To extend the model, the Plane of Judgment is seen within a Plane of
Interaction, ‘

PLANE OF INTERACTION

Research based on interactive IR models evolved as [R systems develeped from
batch processing of user queries to interactive searching 1o increasingly focus on
the human eclements within the IR process using diverse methodologies. The
Plane of Interaction related to the single search episode could be represented in
the model by a combination of three different theoretical interactive IR modeis -
Ingwersen’s Cognitive Model of IR Interaction (1992,1996), Belkin, et al., 1995
Episedic Interaction Model. and Saracevic's Stratified Model of IR Interaction
{1996a, 1997).

Interactive IR Models

Ingwersen's model. Ingwersen's (1992.1996) mode! is the most developed model
that has been evolving over many years. The strength of his model is the
cognitive and situational framework presented for IR interactions, and the
claboration and incorporation of what the user does, including other processes
besides relevance judgments and query modification. However, user interactive
process, such as feedback, are only implied processes within the model and not
fully elaborated. The challenge for interactive IR models is to Incorporate and
claborate feedback processes and user judgments related to a variety of
situational  and  cognitive user  states. mcluding  query  reformulation,
visualization, browsing and navigation,

Belkin's episodic model. Belkin, et.al.. (1995) proposed an Episodic
Interaction Model. This model assumes that the IR problem is based on the need
to represent texts, users' Anomalous States of Knowledge (ASK), and the
situational and cognitive aspects of the user's information seeking, as an
approach to IR system design. The model is based on specific processes of users'
information-seeking behavior, and considers user interaction with IR systems as
sequences of different interactions in a series of episodes of information secking.
A central process of IR is considered to bhe the user's interaction with
information. IR systems are depicted as needing to support users in different
types of interactions and information seeking strategies. Saracevic (1997) notes
that he strength of the model of Belkin, et al. is that it addresses directly the
variety of processes found in IR, not only matching. He points out, however. that
in common with all frame-based models, it has difficulty in dentifying
individual episodes and their effect on each other, as do all frame-based models.

Saracevic's stratified ir model. Recently, Saracevic (1996a, 1997) proposed a
Stratified IR Interaction Madel, depicting IR interaction as the interplay between

26
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Hevels: cognitive, affective and situaticnal, and computer  levels:
#ering, processing and content, through an interface level at a surface level.
wEhis model assumes that: (1) Human use of information is underpinaed by
tive and situational factors, and (2} Users interact with IR systems to use
fmation. Saracevic's model draws on the work on Storrs (1996} in depieting
iteraction as "a dialogue between the participants - user and computer -
gh an interface, with the main purpose to affect the cognitive state of the
user jor effective use of information in connection with an application at hangd"
£.'313). Interaction is understood as a "sequence of processes oceurring in the
sveral connected levels or strata” (p.316). Attributes of each IR model
seribed, with some level of adaption, may be integrated into a Plane of
frgraction within the three-dimensional mode!.

-7 To extend the theoretical framework for our examination of the
- characteristics of judgments and search episodes, the Plane of interaction is

situated in a Plane of Time.

PLANE OF TIME

The Plane of Judgment exists within an interaction along a Plane of Time. For
example, users’ make judgments during an evolving information-seeking process
or during successive searches. Fach user judgements and searches may be
plotted within three dimensions: (1) manifestations of inferential relationships
Gevels of relevance) and regions of relevance, (2) iI;%brmatiomseeking and (3)
meractional time. Time may be plotted from the initiation of a user's
imformation need, including the measures associated with the attributes of
searches and judgments, in a 3D visual model. The Plane of Time, displayed in
Figure 3, consists of two dimensions: (1) Enf‘ormation-see%(ing Time and ()

interaction Time.

Information-seeking time

Information-Seeking Time is conceptualized by the inclusion of theoretical
modets of human information-seeking within the Plane of Time.

Information seeking models. Information-Seeking time is represented in the
modet by the Kuhlthau Search Process Model (1993) as the most developed
model of the information seeking process. Other information-seeking or
behavior models {(Ellis, 1989; Wilson, 1997) of users in different contexts and
related tasks could also be adapted and integrated for inclusion in the Plane of
Time dimension of the model.

Results from information seeking studies show that humans progress through
a series of stages, adopt different strategies and exhibit different information
behaviors at different stages of their information-seeking process (Ellis, 1989;

27
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Kuhlthau, 1993), Wilson and Streatfield {1980) found that social workers and
their managers work tasks involved their seeking and exchanging information
iteratively over time. suggesting that this behavior is characteristic of human
communication i relation to specific issues of any kind, whether social or
research-based, Kuhlthau (1993} found that the information search process of
library patrons occurred in six clearly defined stages related to the cognitive,
affective states and scarch activities of the users, including task initiation. topic
selection, prefocus exploration, focus formuiation, information collection, and
search closure. Although Kuhlthau did not investigate the use of IR systems by
library patrons, her findings suggest that IR System users continue to collect and
seck  information tkroughout theijr information-seeking process using or
requiring different types of iformation, conducting different types of searches,
and using different search terms and strategies at different stages of an
information seeking process (Kuhithau, Spink & Cool, 19923,

Therefore, the second dimension included in the Plane of Time is Interaction
Time,

Interaction time

Interaction Time has two dimensions; (1) Fime space within a search episode
and {2} Number of successive searches over time,

Search Episode. A single search episode in consists of interactional time in
which a series of information-seeking strategies (Belkin, et. a)., 1995} takes
place. A search episode is a user interaction with ecither a single or multiple
digital information systems, ie.. CD-ROM databases. online databases, digital
libraries, Web search engine, or OPAC. The individual search episode or
interaction is therefore part of the Plane of Interaction within the Plane of Time
and related to the Plane of fudgment, as many Judgments occur duritg a search
interaction. Therefore, the Plane of Interaction consists of ail the activities,
shifts, changes and Judgments that occur during a single search episode.
Modeling the single search episede, or even the single user query, has been a
central feature of IR research. However, related or successive search episodes
also occur during a user's information-seeking process.

The second dimension of the Plane of Time is successive searching time,
Successive searching is represented within the Plane of Time as the number of
scarches conducted by a user during their information seeking process related to
the same or evolving information problem (Spink, 1996). Successive searches
are related user interactions with either a single or multiple digital information
systems, i.e., CD-ROM databases, online databases, digital libraries, Web search
engine, or QPAC which are separated by a time period (hours, days, weeks,
months) of evaluation of the previous search episode before embarking upon a
new search episode. Recent rescarch shows that users with a broader problem-at-

28
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nd often seek information in stages over extended periods and use g variety of
Srmation resources. As the time progresses. IR users tend to search the same
¢ different systems for answers to the same or evolving problem-at-hand. As
tey learn or progress in their work, or as they clarify a problem and/or question,
it 25 their situational context changes. users come back to IR systems of various
< for more searches. The process of repeated, suceessive search sessions
over time in relation to a given, possibly evolving, information problem
tinctuding changes or shifts in beliefs, and cognitive, affective, and situational
states), is called a successive search phenomenon.

< Data from several recent studies highlights users’ successive search behavior.

Aecent studies show users conduct successive IR searches when seeking

information refated to a particular information problem.

* In one recent study 18 (45%) of academic users were found to have
previous mediated online searches on the same topic, frequently with the
same search intermediary {Saracevic, Mokros, Su & Spink, 1991, Spink,
[993),

¢ Huang (1992) studied 44 end-users conducting enline searches and found 19

end-users conducted successive searches,

Robertson and Hancock-Beaulien {1992) aiso identified successive searches

by users of the OKAPI online catalog. They found contmnuity of search

topics and relevance judgments by the same Users over successive searches
as some users explored a topic over an extended period and interacted af
intervals with the onfine catalog, using identical or closely related search

strategies. This research highlights the need for tongitudinal research at a

problem-ievel of analysis as opposed to a single search level of analysis of

searching behavior,

A recent study of 200 academic CD-ROM and Online Public Access

Catalog {OPAC) end-users by Spink (1996) shows that successive IR

searches are a fundamental aspect of users’ behavior when seeking

mformation related to an information problem. End-users' working on a

research project or paper were asked to estimate how many search sessions

they had conducted on a particular information problem. Some | 13 {56 5%)

end-users reported conducting more than one TR search and 43 (21.5%) eng-

users reported five or more IR search sessions.

Batemnan (1998) investigated the search sessions over time conducted by 33

end-users and found that 33 (94%) end-users conducted more than one

search session during their information seeking process related to g

particular information problem. Table 3 shows the number of successive

search sessions conducted by end-users during their information seeking
process.
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* A recent survey conducted by Spink, Batemen and Jansen {1998) found that
EXCITE Web search enging users reported conducting successive search
sessions over time related to a particular information problem,

*  Spink, Greisdorf and Bateman (1998) studied 18 mediated online searches
and identified the reasons, frequency and characteristics of successive
mediated searches.

These studies show that users of R systems and the Web, perform syceessive
searches related to the same or evoiving information problem over time. Spink &
Greisdorf {1997a.b: Spink, Greisdorf & Bateman, 1998, in press) also found a
relationship between partially relevance documents and changes in usery
information-seeking processes. However, the nature of successive searches and
related partially relevant documents during a user's longitudinal information
search process, is in the earty stages of development. This research has important
implications for the design of effective IR systems to support effective user
searching.

Successive search episodes then become units for observation and analysis,
The modeling of users in successive searches is then successive user modeling.
A key dimension is time, the key variable changes or shifts in successive search
episodes over time, and the key constant is the same or evolving information
problem. The evolution, if any. of a problem and other cognitive, affective and
situational variabies can be mapped, and the history of successive search
episodes can be researched.

However, users' successive searching currently receives little, if any, support
from present IR interfaces and procedures, or from Web search engines, IR
systems generally follow a single search paradigm, i.c., they are designed and
operate on the assumption that every search is an end in itself. Neither the
commercial systems (such as Dialog or Lexis/Nexis), nor the TREC (Text
Retrieval Conference) (Sparck Jones, 1995) experimental IR systems, nor the
search engines on the Web, nor the inteligent' agents in knowledge base
applications, address or Support, successive searching, Research in this area is in
its formative stage.

DISCUSSION

This paper presents work-in-progress. A three-dimensional model is being
developed as a theoretical framework for conceptualizing and exploring
interactive information retrieval (IR) with an infermation seeking context. The
proposed model consists of a Plane of Judgment within a Plane of Interaction
within a Plane of Time. The Plane of Judgment includes levels and regions of
relevance judgments, and other user Judgments during interactive IR, eg.,
magnitude or strategy feedback, tactics, search strategies, or search terms. A
Plane of Judgment exists within a Plane of Interaction. The Plane of interaction
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i represented by interactive IR models. The Plane of Interaction includes

wiovement or shifts within interactions or search episodes. eg., tactics,

oymation problem, strategies, terms, feedback. goal states, or uncertainty. IR
teractions that oceur within a Plane of Interaction exist within a Plane of Time.

The Plane of Time consists of users’ infortnation seeking stages and
essive searches over time related to the same or evolving information

problem.

. This research aims to develop of an integrated view of a user's interactive 1R
processes within their changing information-seeking context. The implication of
this model is the potentjal ability to isolate a user's Plane of Tidgement at a
particular point in time based on an assessment of levels of relevance, regions of
relevance, and time (information seeking stage and successive searches). This
could lead to major implications for system design and design criteria. When a
aser’s relevance judgments and search episodes are plotted on these three
dimensions, the complex picture may be visually analvzed. This may be a useful
and very practical method for users and researchers alike, particularly if the
piotted searches can be automated and displayed to the user in a visual way.

This mode! could also be used to map the particular interests of relevance
researchers. by locating cach study on the three-dimensional model. We also
supzest that most relevance research would probably cluster in the upper right
relevant quadrant of the plane of judgment. The nature of relevance judgments
during a users successive search process over an information seeking process, is
art area for further discovery. There lies the future of relevance research.

The three-dimensional medel is being developed to provide a framewark for
theoretical and empirical research to: _
i, Explore shifts and changes in users' single or successive interactive IR
cpisodes within their changing information-seeking contexts
2. Dxamine relevance judgments within IR interactions  during  users'
information seeking processes
3. Broaden relevance research to include the concurrent exploration of
relevance judgment level, region and time.
4. Integrate interactive information retrieval research within information-
seeking research
The three-dimensional modet has strengths and weaknesses. A key strength
of the model is the focus on the big piciure and the drawing together of major
sancepts - fudgment, Interaction and Time, Other concepts, sach as feedback,
representation, information problem, and simrational context, may also be
incorporated into the framework. The model's can also be used to integrate
existing and future research and models from IR and information-seeking, A
further strength is the framework provided for gathering, plotting and testing
data from users. Strengths can also be weaknesses. The general framework of the
model tends to focus on major dimensions and not specific differences in
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information-seeking contexts. The model is also specificalty related 1o the IR
context, not information-seeking in general,

CONCLUSIONS & FURTHER RESEARCH

Research is currently being conducted to extend IR and information-seeking
maodels by:

i, Exploring the shifts and changes in IR interactions during information
seeking processes, including changes in uncertaimty, relevance judgments
and information problems.

Gathering and plotting user relevance judgment data. and other user
Judgment data, on the three-dimensional mode! for analysis.

This research includes two related projects (Spink, Wilson, Ellis & Ford.
[998). The first project is based in the Scheol of Library and Information
Sciences at the University of North Texas and is funded by a National Science
Foundation POWRE Grant http://www.nsf.gov/cgi-bin/show? award=9753277.
The second project focusing on uncertainty is based at the Department of
tnformation Studies at the University of Sheffield (UK) and is furded by a grant
from the British Library Research and Innovation Center.

The broad ohjectives of each project are to examine the nature and extent of
successive search episodes in digital environments by real users aver time. The
project is seeking to: characterize progressive changes and shifts that oceur in:
user situational context: user information problem; uncertainty reduction: user
cognitive styles; cognitive and affective states of the user. and conhsequently in
their queries and characterize refated changes over time in the type and use of
information resources and search strategies particularly related to given
capabilities of IR systems, and IR search engines, and examine changes in users'
relevance judgments and criteria, and characterize their differences. Findings
from this study, and additional studies currently being undertaken at the
University of North Texas, will be used to extend the three-dimensional model,

S

ACKNOWLEDGMENT

This paper resulted from studies funded by a University of North Texas
Research Initiation Grant 1993-94, UNT/SLIS Rescarch Grant 1997-98, and a
National Science Foundation POWRE Grant 1998-99, The author alse
acknowledge the valuable comments by Tefko Saracevic of Rutgers University,
and Howard Greisdorf and Judy Bateman of the University of North Texas
during the development of this rescarch.

(75
2]

TOWARDS A THEORETICAL FRAMEWORK

REFERENCES

CBATEMAN, 1 (3998). Changes in users’ refevance Crileria an mformalion-
secking study. Unpublished doctorat dissertation. Denton, TX: School of Library
sndd Information Sciences, University of North Texas.

BELKIN, NJ, COOL, C., STEIN, A.. & THEIL, U, (1993}, Cases, scripts and
information-seeking strategies: on the design of interactive information retrieval
ms. Lxpert Systems with Applications. 9, 379-395,

LLIS, DU (1989). A behavioural approach to information retrieval system
ign. Journal of Documentation, 45, 171-212.

NG, MH. (1992). Pausing behavior of end-users in online searching,
tished Doctaral Dissertation. College Park, MD: University of Maryland.
INGWERSEN, P. (19923, Information retrieval imeraction. London: Taylor
“ham.

VERSEN, P. (1996). Cognitive perspectives of information retrieval
interaction: Elements of a cognitive IR theory. Journai of Documeniaiion, 52, 3-

53

HLTHAU, C.C. (1993). Seeking meaning: A process approach 1o ibrary and
information services. Norwood. N. J: Ablex Publishing.

KUHLTHAU, C.C, SPINK, A & COOL, €. (1992). Exploration into stages in
the Information search process in online information retrieval: Communication
between users and intermediaries. Froceedings of the 55th Annal Meeting of the
American Society for Information Science. 29, 67-71.

ROBERTSON, SE, & HANCOCK-BEAULIEU, MM. {1992y, On the
evaluation of IR systems. Information Processing and Management, 28, 457.
das.

SARACEVIC. T, {1996a). Interactive models in information retrieval {IR): A
review and proposal. Proceedings of the 59th Annual Meeting of the American
suciety for Information Science, 33, 3-9.

SARACEVIC, T. (1996b). Relevance reconsidered:"96. Proceedings of COLIS
20 Second International Conference on Conceptions of Library and Informeation
Sclence: Integration in Perspective, October 13-16. 1995, Copenhagen: Royal
Schoot of Librarianship, 201-218.

SARACEVIC, T, (1997). The stratified model of information  retrieval
miteraction: Extension and application. Praceedings of the Annual Meering of the
American Society for Informeation Science, 34, 313-327.

SARACEVIC, T, MOKROS, H., SU, L. & SPINK, A. (1991). Interaction
between users and intermediaries during online searching, FProceedings of the
1 2th Annual National Online Meeting, 12, 329.341.

SPARCK JONES, K. (1995). Reflections on TREC. Information Processing and
Management, 31,291-314,

(%3
(5]



AMANDA SPINK

SPINK. A. (1996). A multiple search session model of end-user behavior: An
exploratory study. Jowrnal of the American Saciety for Information Science, 46,
603-609.

SPINK, A, BATEMAN, |, & JANSEN, B. | (1998). Users’ searching behavior
on the EXCITE Web search engine. Proceedings of the 1998 National Online
Meeting, May 12-14. 1998 375-386.

SPINK, A, & GREISDORF. H. (1997a). Partial relevance Judgments and
changes in users information problems during online searching, Proceedings of
the 60th Ammual Meeting of the American Svciery for Information Science,
November, 1997, Washington, DC 111-122.

SPINK, A., & GREISDORF. H. (1997b). Users' partial relevance judgments
during online searching, Online & CD-ROM Review, 21, 271-280.

SPINK, A.. GREISDORF, H., & BATEMAN. J. (in press). From highly relevant
to not refevant: Examining  different regions of relevance. Information
Praocessing and Management.

SPINK, A., GREISDORF, H., & BATEMAN, 1.(1998). Successive searching
behavior during interactive information retrieval (IR} Development of a new
line of research. Proceedings of the 26th Annual Conference of the Canadian
Association for Information Science, Ouawa, Canada, June 3-5, 1998, 401-415.
SPINK, A WILSON, T. D, ELLIS, D., & FORD, N. (1998). Modeling users'
successive searches: A National Science Foundation/British Library Study. D-
Lib Magazine, April. Available at: hitp:iiwwew, dlib. org/dlib/april98/04spink,
Al site visited 30 July 1998,

STORRS, (1994). A conceptualization of multiparty interaction. Interaction
With Computers, 6, 173-189.

WILSON, T, D. (1981). On user studies and information needs. Jowrnal of
Documentation, 37, 3-15.

WILSON, T. D. (1997). Information behavior: An interdisciplinary perspective.
Information Processing and Management, 83, 551-572,

WILSON, T, D., & STREATFIELD, D. { 1980). You can vbserve o lot. - a
study of information use in local authority  social services departments.
Shetfield: University of Sheffield, Postgraduate School of Librarianship and
Information Science.

34



	tsoi015
	tsoi016
	tsoi017
	tsoi018
	tsoi019
	tsoi020
	tsoi021
	tsoi022

